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Attn.. Section 8(e) Coordinator Re: Substantial Risk Notification
Pursuant to TSCA Section 8(e)

Dear Sir:

We recently (May 6, 1994} submitted a Substantial Risk Notification for 1-Dodecan-
aminium, N-(3-chloro-2-hydroxypropyl)-N,N-dimethyl-chloride (which we identify by the
trade names QUAB 342 and Lauryl QUAB) CASRN 41892-01-7.

In the submission, we mentioned that one of the attachments was a printout from the
STN Chemical Abstracts Service Registry File. Apparently this was inadvertently not
included, but it is attached now.
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John Lewinson, Ph.D.
Manager, Product Regulatory Compliance
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cc:.  T. Grzymkowski
R. Marion, DCA
B. Santoro, DCRP

89940080210

65 Challenger Road ~  Ridgefield Park NJ 07660 201-641-6100
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Summary

Lauryl-Quab was studied for acute toxicity after (single) oral
administration in the rat.

The tast substance, available as a liquid, was used as diluted
agqueous solution (Aqua demin), or undiluted, with an increasing
administration volume between 2.15 and 4.65 ml/kg.

The LD 50 values were for female rats 3.05 nl/kg (= 3066 mg/kg)
and for male rats 2.32 ml/kg (= 2332 mg/Kqg)

Intoxication was characterized by disturbances of the

autonomic nervous system and the genaeral condition (tremor,
stilted gait, sunken sides or abdominal distension, salivation,
ruffled fur, diarrhea, loss of body weight). Ante mortem loss of
raflexes, convulsions, nydriasis and dyspnoea occurred in some
ifdividuals. The coursa of intoxication was acuta to prolonged.

At necropsy of the deceased animals, stomach and intestine '
contained a colourless, red or yellow liquid. The mucosa of these
organs was reddened. In one animal the stomach was perforated. In
come cases gathering of liquid was detected in abdominal and
thoracal cavity.
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Versuchsbeginn
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Versuchsdurchfiihrende
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Versuchsleiter

Pathologie und
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Archivaufsicht

Berichtsdurchsicht

05.01.1982

18.01.1982

Toxikologisches Institut
Degussa-Asta
Artur-Ladebeck-Str. 128 - 152
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Or. med. vet. H.-J. Zechel
Fachtierarzt fiir Pharmakologie
und Toxikologie

E. Fichtner (QS)

E. Fichtner (QS)
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Zusammenfassung

Lauryl-QUAB wurde zur Bestimmung seiner akuten Toxizitdt oral an
der Ratte verabfolgt. Das in flissiger Form vorliegende Prifprodukt
kam in verdinnter wdssriger LOosung (Aqua demin) sowie unverdinnt in
steigendem Applikationsvolumen zwischen 2,15 und 4,65 ml/kg zur An-
wendung.

Die erhobenen DL 50 - Wertle betrugen fiir die weiblichen Tiere 3,05 ml/kg
( = 3066 mg/kg) und fir die mannlichen Tiere 2,32 ml/kg ( = 2332 mg/kg).

Im Vergiftungsbild standen Stdrungen des vegetativen Nervensystems und
des Allgemeinbefindens (Zittern, Stelzengang, eingezogener sowie aufge-
bldhter Bauch, SpeichelfluB3, gestrdubtes Fell, Durchfall, Abmagerung)

im Yordergrund. Prdmortal kam es teilweise zu Reflexausfall, Kridmpfen, §
Mydriasis und Dyspnoe. ler Vergiftungsverlauf gestaltete sich akut bis '
protrahiert.

Makroskopisch-anatomisch wurden bei den verstorbenen Tieren Flissigkeits-
ansamm]ungen, teils von klarem Aussehen, teils von roter oder gelber Farbe,
in Magen und Darm festgestellt. Die Wandung dieser Organe wies Rotung auf.
In einem Fall lag eine Perforation der Magenwand vor. Vereinzelt wurden
Flissigkeitsansammlungen in Bauchhohle und Thorax beobachtet.
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Einleitung

Nachfolgend wird iber die toxikologische Priifung von
Lauryl-QUAB berichtet. )

Die Untersuchung erfolgte im Auftrage des Fachreferates
fiir Industrielle Toxikologie der Degqussa, Frankfurt/M.
Sie wurde nach einmaliger oraler Gabe des Prifproduktes
an der Ratte durchgefiihrt.

Iweck der Studie war es, eine Bestimmung des Vergiftungs-
bildes, des Vergiftungsverlaufes und des Todeszeitpunktes
vorzunehmen. Die erhobenen Befunde werden durch Angaben
zur DL 50 ergdnzt.

Lauryl-QUAB lag als farblose Flissigkeit vor und kam tier-
experimentell unverdiinnt und verdinnt zur Anwendung. ;
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Methodik
1. Versuchstiere
Spezies : Ratte
Stamm . Wistar (Bor: WISW)
Ziichter : Winkelmann, Borchen
Geschlecht : & und g Tiere
Gewicht ;@ 127 - 147 g3 @ 127 - 141 g
Alter : 857 - 62 Tg.; Q 57 - 58 Tg.
Eingewdhnungszeit vor
Testbeginn : 5 Tage
spezielle Angaben : siehe Versuchsdurchfiihrung
unter Pkt. 4
g ;
i
2. Versuchstierhaltung
Haltung : Makrolonkdfige Typ III
Tiere pro Kéfig 1
Einstreu : Weichholzgranulat Typ 9
ALTROMIN®
. Fitterung : Standardisiertes Versuchstierfutter
ALTROMIN®
Trankung : Wasser ad libitum
Raumtemperatur : 219t 20¢

Relative Luftfeuchtigkeit : 50 - 60 %

Raumbeleuchtung : 12 Std. Leuchtstoffréhren-Beleuchtung
12 Std. Dunkelheit

Raumhygiene : Labor- und Kifigreinigung mittels hande]
iblicher Antiseptika, Instrumente- und
Gerdte-Desinfektion mittels Autoklav un
HeiBluftsterilisator

-/0 -
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Priifsubstanz (spezielle Angaben)

Chemische Bezeichnung

Chargen-Nr.

Form und Aussehen
Gehalt/Reinheit
LOslichkeit
NDichte

pH-Wert

Versuchsdurchfihrung

Futterentzug

Substanz-
Applikation

Dosenabstand
Faktor
Beobachtungszeit

Injektions-/
Applikationsvolumen

Tiere pro Dosis

Anzahl Dosierungs-
gruppen

Anzahl Tiere zur
Berechnung eines
OL 50 - Wertes

Gesamtzah! der im

. Yersuch verwendeten

Tiere

Versuchszweck

Lauryl-QUAB

klare Flissigkeit

27,87 %

Herstellg. verdinnter Ldsungen in Aqua demi
Verdinnungsfaktoren 1,47 und 2,1

1,007 g/ml|Die entspr. Konzentrationen be-
trugen 685 mg/kg und 468 mg/kg t

7.1 Annahme einer Ausgangskonz. von
1007 mg/ml.

16 Std. vor Versuchsbeginn

oral mittels Schlundsonde f

in dezimalgeometrischer Folge
1,47 bzw. 2,15
14 Tage

2,15 - 4,64 ml/kg; die Substanz kam verdinr
und unverdiinnt zur Anwendung
5

4 bei & und 3 bei 9

20 d' und 15 0

35

Bestimmung des Vergiftungsbildes, des Vergiftungsverlaufes
und des Todeszeitpunktes; [ 3 ]

Serechnung Ger DL 50 (Probitanalyse) [1,2.4,]

,}/-
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Ergebnisse

Lauryl-QUAB wurde zur Ermittlung seiner akuten Toxjzitdt oral an der
Ratte verabfolgt. Das Prifprodukt lag in flissiger Form vor und kam
verdinnt mit Aqua demin und unverdinnt in steigenden Applikations-
volumina zwischen 2,15 und 4,64 ml/kg zur Anwendung. Bei der Berech-
nung der Dosen (mg/kg) wurde eine Dichte von 1,007 g/ml zugrunde ge-
legt. Der Dosenbereich erstreckte sich zwischen 1007 und 4672 mg/kg.

Das Vergiftungsbild war vorwiegend durch Symptome wie Zittern, Stelzen-
gang, schleppender Gang, Speichelflull, gestrdubtes Fell, Durchfall und
eingezogener bzw. aufgeblahter Bauch geprdgt, was auf eine Stdrung des
vegetativen Nervensystems hinweist.Dariber hinaus zeigten die mdnnli-
chen Tiere wdhrend der 1. Beobachtungswoche nur eine mdBige Gewichts-
entwicklung. Bei einigen Tieren war eine Zyanose zu beobachten. Pria-
mortdl kam es bei den weiblichen Tieren der héchsten Dosierungsgruppe :
zu vollstdndigem Reflexausfall, starken klonischen Krampfen, Mydriasis
und Dyspnoe.

Der Vergiftungsverlauf ist als akut bis protrahiert zu bezeichnen. Erste
klinische Symptome traten 20 Minuten nach Substanzgabe auf und wihrten
bei den Uberlebenden maximal bis zu 1 Woche. Letalitdt stellte sich iber-
wiegend wahrend der ersten beiden Tage p. appl. ein, weitere Todesfille
traten noch in den folgenden 3 Tagen auf.

Bei der Sektion der verendeten Tiere kames in Abhdngigkeit von der verab-
folgten Dosis zu einer zunehmenden R&tung von Magen- und Darmwand. Diese
Organe wiesen, bedingt durch Flissigkeitsansammlungen in ihrem Lumen (teils
klar, teils von roter und gelber Farbe) eine pralle Fiillung auf. Bei einem
mannlichen Tier wurde eine Perforation der Magenwand diagnostiziert. Dieser
Befund steht nicht im Zusammenhang mit einem unphysiologisch hohen Appli-
kationsvolumen; er mub als cine Folge der Substanzeinwirkung angesehen wer-
den. In einzelnen rdllen wurden auch Flissigkeitsansammlungen in Bauchhdhle
und Thorax beobachtet.

"/
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"“" Die DL 50 - Werte sind in Tabelle ta und 1b wiedergegeben.
Der zahlenmdBige Unterschied zwischen den DL 50 - Werten der weiblichen
und mdnnlichen Tiere ist statistisch nicht signifikant, Er trdgt zufdlli-
gen Charakter.

In Tabelle 2 finden sich Angaben zur prozentualen Todesrate und zur
Uberlebenszeit.
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DL 50 - Werte von Lauryl-QUAB

Spezic. Ratte
Applikation oral
Tabelle 1a
oL S0 [ mi/kg ]
0 2,32
(1,58 - 3,39)
3,05
¢ (2,25 - 4,13)
g ;
i
Tabelle 1b
DL 50 [ mg/kg ]
2372
? (1593 - 3414)
) 3066
(2261 - 4159)

-4
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Summarys

Quab 342 vas applied once % to the dorsal skin area of rabbits
to determine its acute toxicity. The test substance, availablae
as a colourless liquid, was used undiluted.

Intoxication was characterized by tremor, ruffled fur, and
reduction of bedy strength. Intoxication was prolonged. Deaths
occurred between 2 and 7 days after application. At the appli-
cation site grey discolouration, reddening, and eschar formation
occurred.

At necropsy unspecific changes in kidneys, liver, spleen, lungs,
heart, and small intestine were obersaerved.

The LDsgg values were

probit analysis: ;
for male and female animals 2523 mg/kg (2.46 ml/kq) :

graphical estimation:

for male animals 3072 mg/kg (3.0 nl/kg)
for female animals 1946 ng/kg (1.9 ml/kg)

* remark of the translater: (occlusive for 24 hours)
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dimethyldodecylammoniumchlorid
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Akute Toxizitdat
Priifung der akuten Toxizitdt nach :
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am Kaninchen

BERICHT

/QCutﬂ Dé(e,mc,l Raxééﬁ

k]
)
5
.
4
.y
3
]
P 5.
B~
v :
- <
e
14
S~
Y
'
%
7R
%
=
S
‘
F. v
o g1
#1
SN
> L
L
;
LA
4 'ni
¢
=
k5
.a‘
b -
Fody

s/
RS TN 2

29. Juli 1986




Seite 1 Ind.-TOX-508-85/86

INHALTSVERZEICHNIS . Seite:

1. ALLGEMEINES 2
2. ZUSAMMENFASSUNG 3
3. EINLEITUNG 4
4 PRUFSUBSTANZ 5
5. METHODIK 5

2 5.1 Priifsystem 5
5.1.1 Versuchstierspezies 5 ;
5.1.2 Versuchstierhaltuny 6 :
5.1.3 Kennzeichnung der Tiere 6

5.2 Durchfithrung der Priifung 7
5.3 Beobachtungen 8
5.3.1 Klinische Untersuchungen 8
5.3.2 Pathologie 8
5.4 Berechnung der LD 50 8
6. ERGEBNISSE 9
7. LITERATUR 12

Der Bericht umfaft 12 Seiten.

?(Qo._




Seite 2

Auftraggeber

Priifeinrichtung

Priifsubstanz

Art der Priifung

Priifrichtlinie/-n

Berichts~-Nurmmer

Zeitplan

Priifleiter

Durchfiithrung der
Studie

Berichtsdatum

Ind.-TOX-508-85/86

..

DBEGUSSA AG / ZIN Wolfgang
Industrielle Toxikologie (US-IT)
rostfach 13 45

D-6450 Hanzu 1

ASTA-WERKE AG

Chenniscne Fabrik
Toxikologie Degussa-Asta
Artur-Ladebeck-Str. 128-152
D-4800 Bielefeld 14

: QUAB 342

Priifung der akuten Toxizitidt nach einmal&ger
dermaler Gabe am Kaninchen.

: OECD Guideline Nr. 402 (1)

: Ind.-TOX-508-85/86

Beginn: 23.10.84
Ende : 18.12.84

e

Dr. rer. nat. W. Mayr

oo

: R. Iselt

: 29.07.1986

- R/ -
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2. ZUSAMMENFASSUNG

QUAB 342 wurde zur Bestimmung seiner akuten Toxizitdt einmalig dermal
auf die Rickenhaut des Kaninchens aufgetragen. Das Priifprodukt lag
als farblose Fliissigkeit vor und kam unverdiinnt zur Anwendung.

Das Vergiftungsbild war gekennzeichnet durch Zittern, gestraubtes
Fell und korperliche Schwiche. Das Vergiftungsbild ist als protra-
hiert zu bezeichnen. Todesfille traten zwischen 2 und 7 Tagen p.
appl. auf. Die Applikationsstellen zeigten Graufiarbung, Rotung und
Schorfbildung.

Bei der Autopsie waren nur bei den weiblichen Tieren unspezifische
Verianderungen an Niere, Leber, Milz, Lunge, Herz und Dinndarm zu
becbachten.

o

Die ermittelten LD 50-Werte betragen:

Probitanalyse:

minnliche und weibliche Tiere 2523 mg/kg (2,46 ml/kg)
graphische Abschitzung:

mannliche Tiere: 3072 mg/kg (3,0 ml/kg)
weibliche Tiere: 1946 mg/kg (1,9 ml/kg)

Bielefeld, den 29.07.1986

Priifleiter: Institutsleiter:
/ % ){L’L‘L 2. 6
Dr. rer. nat. W. Mayr Dr. ped. vet. M. Herbst

" RA -
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3. EINLETTUNG

Nachfolgend wird iiber die toxikologische Priifung von QUAB 342 nach
einmaliger dermaler Gabe am Kaninchen berichtet.

Ziel der Studie war Art, Intensitit und Dauer der klinischen Symptome
sowie Todeszeitpunkte und Zahl der verstorbenen Tiere festzustellen
(1 - 2). Die Beobachtungsdauer betrug 14 Tage. Aus den Mortalitits-
zahlen wurde die ID 50 ermittelt (3 - 5).

Das methodische Vorgehen bhasierte auf der OECD-Richtlinie
Nr. 402 (1).

-~om s,
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5.1

5.1.1

PRUFSUBSTANZ

Priifsubstanz
/Handelsname

Chemische Bezeichnung
/Synonym

CAS~Nr.

Chargen-Nr.

Form und Aussehen
Gehalt/Reinheit
Loslichkeit

Dichte

pH-Wert

Aufbewahrung
und Stabilitat

METHODIK

Priifsystem
Versuchstier-Spezies
Stamm
Herkunft/Ziichter

Begriindung dex

Versuchstierwahl

Ind.-TOX-508-85/86

+ QUAB 342

..

: 1,024 g/ml

: 1,5

3-Chlor-2-hydroxypropyl-N,N,N—dimethyl-
dodecylammoniumchlorid

342 M 19

farblose Fliissigkeit

LT

: Die Priifsubstanz wurde bei Raumtemperatur

aufbewahrt. Die Stabilitit der Priifsubstanz
wurde vom Auftraggeber gewdhrleistet.

: Kaninchen

: WeiRe Russen (Albino)

: Asta-Werke AG,

D-4800 Bielefeld 14

Das Priifsystem wurde aufgrund internationaler
BEmpfehlungen gewahlt. Danach ist die Spezies
Kaninchen geeignet, potentielle toxische
wirkqualititen von Priifsubstanzen zu er-
fassen.
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5.1.2

5'1.3

Alter der Tiere
am Applikationstag

Korpergewicht
der Tiere am
Applikationstag

EingewShnungszeit

Versuchstierhaltung

Standort

Haltung

Tiere pro Kifig
Einstreu

Futter

Trinkwasser

Raumtemperatur

Relative Luft-
feuchtigkeit

Raumbeleuchtung

Raumhygiene,
Kafigreinigung

Kennzeichnung
der Tiere

Ind.~-TOX-508-85/86

.

: mannlich 9 - 12 Monate
weiblich 9 - 10 Monate

: mannlich 2,05 - 2,50 kg
weiblich 2,40 - 2,75 kg

: Mindestens 5 Tage unter Priifbedingqungen vor
Substanzapplikation

¢ Toxikologie Degussa-Asta
D-4800 Bielefeld 14,
Gebdude B, Raum Nr. 214-5

: Edelstahlkifige Modell ASTA
ASTA-WERKE AG,
D-4800 Bielefeld 14

-~

: 1

: ohne, Drahtbodenkifige

: Standardisiertes Versuchstierfutter
ALTROMIN (R), Firma Altromin GMBH u. Co KG,
4937 Lage,

: Wasser ad libitum in Trinkwasserqualitdt der
Stadtwerke Bielefeld, automatische Trankung
iiber Trankventile

s 22 +/- 2 Grad Celsius

: 55 +/- 15 %

: 12 std. Leuchtstoffrohren-Beleuchtung
1z Std. natirlicher Hell- Dunkelrhythmus

: Labor- und Kifigreinigung mittels handels-
tiblicher Antiseptika, Instrumente- und
Geratedesinfektion mittels Autoklav und
HeiRluftsterilisator.

: mittels Ohrnummer (Tatowierung), Kiafig-
beschilderung mit gleicher Nummer

" RE -
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5.2

Priifung
Futterenczug

Substanzapplikation

Begriindung der Wahl
der Applikationsart

Hiufigkeit der
Applikation

Applikationsform
Konzentrationen

Applikationsvolumina

Dosenabstand
Faktor

Anzahl der
Dosisgruppen

Ind. -TOX-508-85/86

am Behandlungstage

. dermal, zwischenr der geschorenen Schulter-

.0

.

und Fersenbeinregior

Die Priifsubstanz wurde mattels eines Patches
unter Okklusiv-Bedingungen 24 Stunden lang
mit der duBeren Haut in Kontakt gebracht.
Nach Abnahme des Verbandes wurde die auf der
Haut verbliebene Priifsubstanz mit Wasser
abgewaschen.

Die Priifsubstanz wurde aufgrund der moglichen
dermalen Exposition des Menschen 1in bezug auf
seine Toxizitdt nach einmaliger oraler Appli-
kation geprift. '

-

——e-

einmalige Gabe (24 stunden-Patch)
unverdiinntes Priiforodukt

m 0,909 - 4,22 ml/kg
w 0,909 - 4,22 ml/kg

in dezimalgeometrischer Reihenfolge

:m 2,15 w 2,15

Tiere pro Dosisgruppe :

Gesanttierzahl

Beobachtungsdauer

m 3 w 3
m 2 w 2
12

: 14 Tage p. appl.

" Rb -
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5.3

5.3.1

5.3.2

5.4

Beobachtungen

Ind.-TOX-508-85/86

Verhalten und Allgemein-

zustand der Tiere
(klinische Vergiftungs-
symptame) :

Mortalitit

..

Pathologie :

Bestimming der

D so-Werte :

Beobachtung der Tiere am Applikationstag
wdhrend 6-8 Stunden p. appl., danach tiglich
zweimal (vor- und nachmittags); an Samstagen,
Sonn- und Feiertagen einmal.

Alle aufgetretenen Vergiftungserscheinungen
sowie deren Beginn, Schwere und Dauver wurden
protokolliert.

Todeszeitpunkt, Anzahl der verstorbenen Tiere
pro Dosis

Alle gestorbenen bzw. am Ende der Beobach-
tunsperiode getiteten Tiere wurden obduziert
und AuBeres, Korpercffnungen, Korperhchlen
(Brust- und Bauchhtéhle) und deren Organ?
makroskopisch untersucht.

approximative Ermittlung, graphisch (6) sowie
Probitanalyse (3 - 5)

R 7 -
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6.

ERGEBNISSE :

Allgemeine Angaben

QUAB 342 wurde zur Ermittlung seiner akuten Toxizitidt dermal am
Kaninchen verabfolgt. Die Priifsubstanz lag als farblose Fliissigkeit
vor und wurde unverdiinnt appliziert. Unter Verwendung steigender
Applikationsvolumina von 0,909 bis 4,22 ml/kg erstreckte sich der
gepriifte Dosisbereich bei den médnnlichen und weiblichen Tieren
zwischen 931 und 4321 mg/kg. Die Dosisangaben beriicksichtigen eine
Dichte von 1,024 g/ml.

Klinische Beobachtungen

Das Vergiftungsbild war gekennzeichnet durch miBiges bis starkes
Zittern, gestridubtes Fell sowie korperliche Schwiche.

Der Vergiftungsverlauf ist als protrahiert zu bezeichnen. Erste
Vergiftungssymptome waren nach 1 bis 6 Tagen zu beobachten und dauer-
ten bis zu 9 Tagen. Todesfdlle traten zwischen 2 und 7 Tagen nagh
Substanzapplikation auf.

Nach Abnahme des Patches waren bei allen Tieren die behandelten
Hautareale grau gefirbt und von lederartiger Beschaffenheit; zusidtz-
lich waren Rstung und Schorfbildung zu beobachten.

Pathologie

Bei der Sektion war bei einem weiblichen Tier der hohen Dosisgruppe
die Konsistenz der Milz erhoht und briichig, die Leber marmoriert und
die Lunge dunkel gefleckt. Gertteter Dinndarm, weiBgefleckte Nieren
weiBes Endokard war bei einem weiblichen Tier der mittleren Dosis-
gruppe zu beobachten.

Statistik

Der ID 50-Wert wurde fiir beide Geschlechter graphisch nach Miller und
Tainter (6) abgeschitzt und fiir beide Geschlechter zusammen mit der
Probitanalyse ermittelt.

Die Werte sind in Tabelle 1 a und 1 b aufgefiihrt.
In Tabelle 2 finden sich Angaben zur prozentualen Tocdesrate und zur
Uberlebenszeit.
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0 Ind.-TOX-508-85/86

Tabelle 1 Akute Toxizitdt - LD SO-Werte
Priifsubstanz : QUAB 342
Spezies : Kaninchen Applikationsart: dermal

Tabelle la Graphische Abschitzung der LD 50 nach Miller und
Tainter (6) .
Vertrauensgrenze: 68,3 %

ID 50 (ml/kg) LD 50 (mg/kg)
mannliche Tiere: 3,0 3072 :

(0,355 - 25,322) {364 - 25930)
weibliche Tiere: . 1,9 1946

(0,303 ~ 11,925) (310 - 12211)

Tabelle 1b Rechnerische Bestimmung der LD 50 mittels
Probitanalyse (3 - 5)
Vertrauensgrenze: 95 %

LD 50 (ml/kg) 1D 50 (mg/kg)
mannliche und
welibliche Tiere: 2,46 2523
(0,764 - 41,470) (782 - 42466)

X9 -
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Tabelle 2 Alute Toxizitidt - Absterbedaten
Priif substanz : QuAB 342
Spezies : Kaninchen Applikationsart: dermal

!
Dosis ! Todes-
| rate
!
(ml/kg)! x/n ! %
1 !
! !

tiberlebenszeit
Std. n. Applikation ! Tage nach Applikation
1 .

0,5 1 2 4 8 2412 3 4 5 6 7 8 91011121314

[ ol Sl L i ol ad

l
!
!

miannliche Tiere
0,909 ! 0/2
!

!

{
!
2,0 t 1721 50
!
4,22 11/2!

P e e N
.

o b Sem G g
-~

50

weibliche Tiere

0,909 0/2

PY T

!
!
2,0 ! 1/2
!
!

tn S pm b= o
[

t— e b= b= 4
.—l

o U

(=] o
-

4,22 2/2

- 30 -
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This study follows the procedures indicatad by the following
tntzrnationally accepted guidelines and recommendatisns.

First Addendum teo OECD Suidelines for Testing af Chemicals,
Sectign 4, No. 471, “Salmonella Typhimurium, Reverse Mutation
Assay”, adopted May 245, 1933

CEC Dirzective 34/449, rMethaod No DR 14

LT




{

(]

[

Dt

[R5
i)
s

J
.
o~

suMmMMmAarRyY

This studv was performed to investigate the potential gene
mutagenic activity of QUAB 342 according to the glate in-
corparation test of Ames et al. (1) using the Salmonella
tvohimurium strains TA 98, TA 100, TA 1535, TA 1537 and

TA 1538.

The test was gerformed with and without liver microsamal
activation The test article was tested at the following
concentraticons: 1.0, 2 14, 4.464, 10, 21 64, 44 .4, 100 and
214 micrograms per plate. Each concentration, includinag
the controls, was tested in triplicate.

Toxic effects of the test article were agbserved in the
toxicitvy experiments by a reductidn of the relative survival
rate.

Additionally, a reduction of the background lawn uo to a
clearing was observed. Reduced numbers aof revertants were
found in some strains at the highest concentration tested.
The toxic effects were more praminent in the experiments
without metabolic activation than in the experiments with
megpbolic activation.

e ee .

Up tao the highest investigated dose, no relevant increase
of the revertant colaony numbers was obtained in the Salmo-
nella tvphimurium strains TA 98, TA 100, TA 1535 and TA 1537,
when comgared with the corresponding controls. The presence of
liver microsomal activation did not influence these findings.

In the strain TA 1538 in both experiments, the numher of re-
vertant colonies was increased at a concentration of 446 4 mcg/pl.
when tested without liver micrasomal activation. In the first
experiment, the revertant rate was increased but nct doubled
versus the contral. In the second experiment, there was a
dose-dependent increase with an 2xact doubling of the re-
vertant rate at a concentration 46 4 mcg/pl.

CONCLUSION

A weak, but reproducible increase of revertant colcny numbers

was found in the strain TA 1338 without liver micraosomal acti-
vation in twa independent experiments. In the first experiment,
the number of revertants was not doubled, but 1n hoth experiments
the increase of revertants was found to be strain soecitfic, de-
tected in ths same cancentration range and in the ahsence of
liver microsomal activat.on

For this, it is concluded that during the described mutagenicity
test and under the experimental conditions reported, the test
article induced nsoint mutations hy frameshifts 1n the genome of
the stra:n TA 1538

Therefore. this sample of OUAB 342 1is considered to exhibit a
weak mutagenic activity 1n this Salmonella tyghimurium reverse

mutatian assay




This in vitro experiment was performed %o assess theo potential
gene mutagenic activity of GQUAB 342
The standard quality contral prirciples of "W

egleittung der IKS3
’*n*ﬂr“antonale Kaon* al;:LoLle fuer Heilmittzsl) hstrofond Sute
~aborprax:s fuer nlbn;kLlnL:cue Laneorversucne” from April 23,
1730 (amendad Junz2 23, 1732), Berne/Switzerland wer= applied

The test procedure was accarding to Ames et ai (1)

The microbial assay is based on reverse mutation 5f Salmona2lla
typhimurium from auxgtrophism (histidine dependent) to proto-
trophism (histidine indepzndent) . When mutated Salmeonzlla
typnimurium are exposzd to a mutagen, mutation Lo tho nistidine
independent form tak2s place in a propartion of the Sacterial
population. These are r=2adily detectable due to the:ir ahility

to grow on a Aistidine deficient medium.

Exfposure of strains of Salmonella typhimurium ta a ‘hQﬂlcai
mutagen may produce revertants which arise as a result af a
hase-pair substitution in the genetic material or as 3 frameshift
mutation in which genetic material is either added, dglo2ted aor
mis-coded.

S5ince many compounds 43 nat exert their mutagenic 2o until
they have heen metabolized hy enzyme systems noch ava

the hbacterial cell, the test articlzs and the hactar
cuhbated hoth in the absence and i1in the pressncz o
supplemrented paost-mitochondrial fraction prepared £
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livers nf rats treated with enzyme-inducing agenss Arzzlaor 1254

Ta validate the test, refarence mutagens wers t23%341 carallal

o the t2st article.

2 MATERIALS aND METHODS

2 1 TEST ARTICLE

Identification A8 342

Jatch/laot number 040435-3242 Mn 54

Chemizal dzromination 3-Chlor-2-hydraxypropyl-N N N-d1methy
dodecylammoniumechlarid

Purity 40 QL% {cf. Certificat of zrnalvssis,

April 3, 35
Physical appearance coLarlass, ecl2ar €lurd
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To avoLld any ligh t gffects on the ta2st compound, all sxpery-
me- *s 1erz pertormed under yellow light.
On the day of the experiment, the test articles was 4i1ssalved
1n hidistilled water at the highest investigatzd dase  The ather
dosas were dilutions from this stock solution with the sclvent
in third-icg intervals.
The ta2st artl:le was investigated at the following carcant-
FrRLLONS
1.0, 215, 4 64, 10, 21.46, 45 4, 100 and 216 micragrams per
plate (mcg/pl.)
The nighest concerntraticn was limited hv the cvizhcxicity of
the test article to hactzria. A pralimimary tesh 2n s:srains
TA 1537 and RTA of Salmeoneila typhimurium rzsclted 2o a straong
toxic effect at a caoncentratian of 300 mcg/pl and niseer
2 2 CONTROLS
All control data were established an the same day as <ne
experiment.
Mggative Lontral:
Bigiistilled water, solvent aof the test article. ;
:

Positive Contrals: . '
Reference mutagens not requiring microscmal drug-metazslizing
2nzyme
Methyl methanecsulfonateos 500 mcg/pl. for TA 100
7-Aminocacridine* 40 mcg/pl. for TA 1537
2-Nitrofluoranag+s 5 mcgspl. for TA 95

TaA 150

TA 1S37

TA 153732
M-Ethyl-N-Nitrao-
N-MNitrosoguanidines 18 mecg/pl. for TA 73

TA 121

TA 1228
Rzfzrence mutagens requiring microsamal drug-metascl.zing enzyme
2-Amincantihiracens* 2 S meca/pl for TA I3

TA O L2T

Ta 19283

b mcg/pl  for TA 1LE3S
10 mcg/plL  tor TA LZ32°7

Benzao-(A) -pyrene#* 5 meg/pl. foar TA 753

TA 190

TA 1527

TA 1533
Aszatizs Control
AN z<pgeriment with the 5-9 mix was performed (cf stuc, sro-
ceaurs)
= Aldrich,; Chemie unnschng, 430C Basel/Switzeriand
% Fiu<a, 7470 BuchssSuwitzerland
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Salmonezlla ftyphimuriuam TA 93, TA 10¢, Ta 1535, TA 1337 and
TA 1338: ohtained fraom 23 .N. Ames, dnlversity of Califarnia,
Berxelay CA, 74720, uUSA, May l?BL

Characterization of strains.:

"t

The strains uassd are mutants derived from Salmonella

3z ypoi-
murium LT2 and have fcllowing genotype:

5 typhimurium TA 1535 his (46 rfa- uvrB-

5 typhimurium TA 1537 his £3074% rfa- uvrB-

S typhimurium T& 1338 nis D3032 rfa- uvrB-

5 typhimurium TA 78 his D30S2 rfa- uvrB- R+

5 typhimurium TA 100 his 346 rfa- uvrB- R+

All the strains carry a mutation kKnown as deep rough (rfa) lwhich
affects the cell memhrane sao that. the normal llpopclysacchgride
cell coat is defsctive These strains allow a greatzr germe-
ahility of the test agents across this membrane and 1nto the
c2ll.

In hacteria, almcst all the primary damage caused ta DONA by a
mutagen is repaired 3y excision and recombination r2oair syshtems.
Therefare, only a small percentage of the potential nuta-
genic damage 1s gxpressed. The tgster strains used lack
excisian ra2pair system {uvrB), thus making them morz2 sermsiftiva
2 mutagens.

The strains TA 73 and TA 1CO also carry an ampicillin resistance
factaor (R which makes them particularly s2asitive o mutagens
The strains TA 1535 and TA 100 are sensitive to Sasz-garr
substitution mutagenrs; the strains TA 1537, TA 1533 ard TA 23
are s2nsitive to frameshift mutagens.

The tzster strains are checked at reguiar intervals for their
crnetic mAar¥ers, aczording to published methods (L)

S5tarzge

The strain culturss are stored in sterile 0 5 ml =ampoulss

‘3 4% ml hactzrial zulture and 0.05 ml Dimethylsulfoxida)

zt -70 degrezs c2ntrigrade

-0 -
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Pre-culture of strains:

The bacteria were girown in a sraking water hath for 148 hours
pvernight at 37 desgrees centigrade in 2 S% Mutrisnt Broth No. 2=

After centrifugation, the hacteria were2 resuspended to a can-
centration of approximately 1 x 19 exn. 8 to 2 x 10 exg 9 cells
ger miliilitsr n 0.18% Nutrient Broth and 0 54 scdium chloride.
The concentration of germs was cantrollsd shotometrically and
detzrminad 1n an =2xparimental test with Histidine-rich potassium
chloride solution on selective agar plates (cf <study procedure’ .

2.4 LIVER MICROS0OMAL FRACTION 5-7 MIX

The 5-7 mix was prepared aon the day of the experiment

Specific pathogen-free male Wistar rats (130 g - 3CC g, KFM-Ha,
cuthred##), received a single i.p. injection af Aroclaor 1254=%=#=
dissolved in Cleum Arachidis (200 mg/ml) at a dosage of 500
milligrams per kilogram of body weight to induce liver microsamal
enzyme activity five days hefore the experiment.

The rats were Killed by cervical dislocatian and =2xsangui-
nated on the fifth day post application following a 14-16
nours starvatian periad.

H
t

Livers werz removed under aseptic conditions and homogenized
with ice-cold O 1S molar potassium chlaride (S g of liver to
1S g of potassium chloride) The homogenates were czntrifugad

at 90C0 x g for 10 minutes at O to 2 degrees centrigrade. The
sup2rnatant fraction (5-7? fraction) was collected for =h
preparaticn of S-9 mix

Compasitinn of L ml 5-7 mix.

NalHPO4#=z2=» 120 mizro moles
MglL2  =wxs 38 micro moles
KC1 LR 33 micrn moles
M&DP E %R 4 micro molas
G-5-P srxses 5 micrc moles
5-% Fraction 0.3 ml

= Jxoid; Fakala, 4000 BRasel /Switzerland
w4 Klzin~i1zrfarm Madoasrin AL, 4413 Fuellinsdorf/Switzerliand
#x¢ Apnalabs; Xantran, 2000 Zuerich/Switzerland
(Arsclar. polyvchlarinated bHiphenyl mixtursz)
#xw+ APS 20C0H Bzsel /Switzerland
#%x+ Boghringer Mannmeian, 4330 Crham/3witzerland
##%x Flukwo, 7470 Buchs/Switzerland

-~




For each strain and dose level, including the controls,

a minimum of three plates were usad.

The following mataerials were mixed in a test tube and poured

onto the selectivz agar platess.

100 microlitz2rs (mel) Tast soluulon at 2ach daosz level, solvent
(negative caniral) or referznce mutagen
solutian f‘positive control

500 mel 5-7 mix (for test with metzholiz act:-

vation) or 0. 1S M Na2HPD4, (for test
without metahaolic activation),

100 mel Bacteria suspension (cf. t2st system,
» pre-culture of the strains), .
t

2 ml Jverlay agar consisting of C.& 7 Bacta

agar#* and 0.4 % Nall supplementzd with
10 7 0.5 mM L-Hist:dine**#* and 0.5 mM
Biotine##+% solution.

The plates were incubated at 37 degrees csntiarade in the
dark for 3 days The his+ revertant colonizs wer2 countad
with an Artz2k 380 counter or counted by hard if precipi-
tation 9f t2st article precluded automatic counting

For the aseptic control exgeriment, 100 mlc,alxt;rs € 3-7 mix
were added to 2 milliliters overlay agar and treatad as
mentioned above

For 2ach test, the germn concentratisn o tns 53ac-ari3l Strains
was determined by pouring a mixture of 180 micraolisars =% a

2 % 10 exp.5 diluted bacter:a suspensicon (overnight culture)
with a Histidine-rich 2otassium chilorlds solubion onz3 3 s2lsc-
tive agar plate After trrz2 days of incubatian a3t 27 Zzgrees
centrigrade, the colonizs wers counted snd t“he counts multi-

piizd with ths dllutlon facrtar

* A Pourmatic (M2 Brunswick Scientifis O
£till the plates with 22 ml of 1.9 %
Jonner medium £ with 2V Glucose.

«¢ Chemigz Brunschwia, 4000 Basel/Switzerland

#%w Fiigka, 7470 Buchs/Switzerlarnd

42
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2.6 TOXICITY TEST

To =2stimate the cvtotoxicity of the test article, orototrophic
hacteria (spontanegus revertants cf TA 1537 = RTA) were addad zs
an 1nt2rnal standard tc the selective agar plates, together with
TA 1537 (cf. study procedure). The differeonce in the mnumber of
colonies on plates with and without added prototroohic hacteria
at each dose level of the test article was camparzd to the
number of colonies ohtained with the negative control The ratic
of the two values was expressed as relative survival rate with
the negative contrel at a 100 7 survival rate.

Additionally, the toxicity of the test article can 2e shown
in the mutagenicity assay, hy a reduction in the numher of re-
vertants or By a reduction or a clearing of the background lawn.

2.7 DATA RECORDING

The numher of revertant calonies was recorded manuallv for bach
pnlate from the counter. ’

Individual plate counts and the mean numher af revertant colo-
nies per plate are presented in tabular form for the *test article.
positive and negative contraols.

2.8 EVALUATION OF RESULTS

A material is identifi=sd as a mutagen in this test svstam if
there is a reproducihle demonstration of a dose efiz2cs rolatian
with a Z2-fold increase in the number of revertants aver the
controls in a minimum of one strain. With the stra:n TA 100,

a 1.5-fold increase is the criterion for a positive -~sscit.

These criteria are generally 1n accordance with the :natarnatianal

11
used standards for trme svalutation of results obtai-ga from the
Ames Test (e g. Ref 1, 2, and 3
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In the current study, the fallowing results have heen
compiled.:

The concentraticns af Salmonalla typhimurium used 1n =nis

assay werz2 as follows.

FIRST EXPERIMENT SECOND EXPEZRIMENT

TA 78 = 1.2 x 10 exp.? cells/ml = 1.0 x 18 2.5 7 c2lls/ml

TA 100 = 8.0 x 10 exp.3 =zells/ml = 3 8 x 12 2xp5 5 cells/ml

TA 1833 = 1.4 x 10 exp 9 cells/ml = 7.9 x L2 24p 3 ce2lls/ml
., ’ TAa 1337 = 2.5 x 10 exp B cells/ml = S.3 x 1% 2«4p 3 c2lls/ml

TA 1338 = 2.1 x 10 exp 7 cells/ml = 1.3 x 13 2z ? cells/ml

in the experiments without metaholic activatiaon,

T 93 = 1.3 x 10 a2xp ? cells/ml = 2 4 5 10 2xz 3 cells/ml

TA 100 = 6.3 x 10 =xp 3 cells/m] =7 3 x 1% 243 3 chlls/ml

TA 1335 = 1.1 x 10 exp .9 c=2lls/ml = 1.8 x 19 2x0 ? c2lis/ml

TA 1537 = 1.4 x 10 exp.9 cells/ml = 4 9 x 10 20 3 ce2lls/ml

TA 1533 = 1.8 x 10 2xp . 9 cells/ml = 1.3 x 10 2xg5 7 ce2lls/ml

in the experiments with metabolic activation

3.2 TOXICITY 2F THE TEST ARTICLE

In the toxicity experiment with QUAB 342, a reduc=-:z- :f the
relative survival ratz2 was ohserved without metabs!.: activation
starting at 46 4% mcg/pl and with metabolic activazi=~ a% 3 con-
centration of 215 mecg/pl
‘ 0 Additianally, a reducticn up tG a cl2aring af tre Sac.3-~sund lawe
: was shserved starting fram 45 4 to 100 mco/pl  3amz -:-+.:zd Aumaser
f cof revertants were found in some strains at the ml3TTT o oConcentra
: {214 mcg/pl ) t2stea
|
3 3 IOMTRIL ZXPERIMENTS
Caontrol platzs with ths solvent (negative contral) s~-.ed
numpers af spontanzous revertant colanizs oer plate srizn
wer2 within the normal range of fhnose cited in the Li%zratyrg (13
Cortrol plates with ro2fizrence mutagens {(positive san=rals)
snowed a distinct incrgase of the ravertant =olomiss _LthA “=Ae
t=3%2r strains This confirmes the reversicn gproperzi3s 3t 23ch
zirain  Th2 pasitive rasults of the mutagans C-Aminc-=athrazans
and Benzof{a)pvrenz indicate tihat the metaholizing svstem was
g tioni
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In the descrihed Sacterial mutagenicity tests, no relevant
increase cf the revertant cologny numhbers was obtainad in the
Salmorella typohimurium strains TA 78, TA 100, TA 1335 and

TA 1537 at all dose levels tested when compared with the cor-
responding controls. The presence of liver microsomal acti-
vation did not influence these findings

In the strain TA 1533, the number of revertant colznizs was
increased at a concentratian of 44.4 mcg/pl. in 5oth 2xperi-
ments when t2sted without liver microsomal activat:.on.

In the first experiment, the revertant rate was increased
approximately 43 X versus the control. In the seecond 2xpe-

riment, the numher of revertants incrzased starting at
0 mcg/pl. and reached an exact doubling versus thz cartrol
't a concentration of 46.4 megspl.

Y p -

.-

4 CONCLUSION v

A weak, but reproducible increase of revertant colany numbers

was found in the strain TA 1533 without liver micraosemal acti-
viation in two independent experiments In the first experiment,
the number of r2vertants was not doubled, but in 959th oxperiments
the increase of revertants was found to he strain sgecific, de-
tected in the same concentration range and in the assance of liver
microscmal activation.

For this, it is concluded that* during the describes Tutagenicity

test and under the experimental conditions repsrtad, the tesrt

article i1nduced caint mutatians hy frameshifts 1n the genome =f
O the strain T& 1533

sample of CUAB 342 is zonsiderzd =a s<~1ibi
- L’G -

Theretfore, this it
») “y 11 this Salmoneila typhimurium ~2verss

weak mutageni
mitaticon 3ss
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1. GENERAL INFORMATION
1.1 Study Specification

Sponsor : Degussa AG/ZN Wolfgang
Industrielle Toxikologie (US-IT)
Postfach 13 45
D-6450 Hanau 1

Testing Facility ¢ ASTA Medica AG
Institute of Toxicology
KantstraRe 2
D-4802 Halle-Kiinsebeck

Study Director,

Veterinary Care,

Pathology : Dr.med.vet. K. Krauser

Study Performance ¢ Mrs. M. Beste, Mrs. A. Lagoudis
Bone Marrow Evaluation : Miss C. Barkey

Jbuality Assurance ¢ K.E. Fichtner :
Representative: Dr. B. Wilker (formerly: Roos)

Test Material :  QUAB 342

Objective : Testing the mutagenic properties (damage te the
chromosomes and/or the mitotic apparatus)

Test Guidelines :  OECD Guideline No. 474 (1)
EEC Directive (84/449/EEC) (2)
Study Number : 877858
Time Schedule ¢t Protocol and 1 amendment 0ct/04/1990
Day of Administration 0ct/15/1990
Last Day of Bone Marrow
Sampling 0ct/18/1990
Date of Report Jul/15/71992
Quality Assurance : The study was performed according to the regula-

tions for "Good Laboratory Practice" (3).

Archivation : The approved protocol, all raw data obtained in
the course of the study, all bone marrow smears
as well as a copy of the final report are kept
in the archives of the Tnstitute of Toxicolcgy
at least 30 years (starting with the report
date). Aftervards the sponsor will decide on
further use.

,\\53),
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AUTHENTICATION

I, the undersigned. hereby declare that to the best of my knowledge the
study was performed under my supervision in accordance with current Good
Laboratory Practice (as laid down in the German Chemicals Act).

In line with normal practice in this type of short-cerm study, the proto-
col did not require analysis of the dose form.

This report represents a true and accurate record of the results obtained.

: _—
~7 6/‘
Study Director : {'":/}YQF / \‘QZH“u4ch’

Drlmed.vet. K. Krauser

-

Report Review

Head of the J ’ . ~ e
Institute of Toxicology : K/ . // 7 /'-7 A ; £21¢

Dr.med.vett,w. Jahn

" 59
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1.3  ASTA Medica AG
Corporate Quality Assurance
Section GLP/GCP

Quality Assurance Statement
The non-clinical laboratory study

QUAB 342
Mouse Micronucleus Test
(Single Intraperitoneal Administration)

performed at ASTA Medica AG, Bielefeld,

» was inspected and audited for conformance to the principles of Good Labora-
tory Practice (GLP). ;

The dates of inspections and reports to study director and management are
given below.

Phase of Study Date of QA Inspection Date of QA Report
Protocol Review QOct. 15, 1990
Experimental Period Oct. 15, 1990
Oct. 16, 1990
Oct. 18, 1990 Oct. 19, 1990
(Evaluation) Apr. 19, 1991
(Statistics) Jun. 24, 1991 Jun. 24. 1991
Final Report Audit Jul. 15, 1992 Jul. 15, 1992
; ; 5 & ! ’ j
Date: \/\44'4,, 2 Y| 4 '1 12\ Signed: ” Lu
/ J ’ K. H, Fichtner

b 0-
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SUMMARY

This in vivo micronucleus test in mice was perfdrmed to assess the potential
mutagenic activity, induced by QUAB 342 through damage to the chromosomes or
to the mitotic apparatus, according to SCHMID with the modifications of
SALAMONE et al.

The experiment was performed with three groups, the negative and positive
control groups, each containing 18 males and 18 females, and the test group,
containing 21 males and 21 females.

Negative control group and test material group animals were given a single
intraperitoneal administration of 10.0 ml/kg body weight. Positive control
group animals received a single administration of 10.0 ml/kg body weight by
oral gavage. No test material group animal died.

The negative control group received physiological saline solution (0.9%). The
test material group animals received the maximum tolerated doses in respect
of the micronucleus test, i.e. 21.5 mg/kg body weight (males) and 31.6 mg/kg
body weight (females) of the test material QUAB 342 dissolved in aqua ad in-
igctabilia. The positive control group received 51.1 mg/kg body weight cyclo-
phosphamide dissolved in physioclogical saline solution (0.9%). ‘

[3
’

[ 4
QUAB 342 related toxic symptoms were registered in all test material group
animals. The symptoms consisted in clonic convulsions, stilted gait, ruffled
furs, ptosis, sunken sides, and hypokinesia.

Twenty-four (24), 48 and 72 hours after treatment, six mice per sex and con-
trol group and seven mice per sex of the test material group were sacrificed
and bone marrow was removed from the femurs for examination.

For each sampling time five animals per sex and group were used for evalua-
tion. One thousand polychromatic erythrocytes per animal were scored for
micronuclei. The ratio of polychromatic to normochromatic erythrocytes was
used to assess the toxicity of the test material by counting a total of 1000
erythrocytes.

The incidences of micronuclei were statistically analyzed by means of a POIS-
SON test. Estimation and testing were performed at each sampling time for
each treatment group and for each sex, as well as for both sexes combined.

After a single intraperitoneal administration of the test material at
21.5 mg/kg body weight (males) and 31.6 mg/kg body weight (females) no signi-
ficant test material-related increase in micronucleated polychromatic ery-
throcytes was observed in both male and female animals, respectively males
and females combined, when compared with corresponding negative control group
animals at 24, 48, or 72 hours after administration. No clear reduction in
the PCE/NCE ratio was present in test material group animals when compared
wvith the corresponding control group animals, with the exception of one fe-
male at the 24-hour sampling time.

The positive control group animals, which received cyclophosphamide, exhibi-

ted a significant increase in the number of micronucleated polychromatic ery-
throcytes and thus validated the test system.

G-
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CONCLUSION
QUAB 342 at 21.5 mg/kg body weight (males) and 31.6 mg/kg body weight (fema-

les) (single intraperitoneal administration) is non-mutagenic in the mouse
micronucleus testi under the described conditions.

3. INTRODUCTION

PURPOSE

This in-vivo experiment was performed to assess the potential mutagenic acti-
vity induced by QUAB 342 through damage to the chromosomes or to the mitotic
apparatus.

-~

RATIONALE

The test procedure was according to SCHMID (4) with the modifications of
SALAMONE et al (5).

The micronucleus test is based on the principle that in many mammalian cells
acentric chromatid and chromosome fragments induced by clastogenic agents are
left behind in the anaphase stage of cell division. They are included in the
daughter cells where they form micronuclei in the cytoplasm. These micronu-
clei persist in the erythrocyte after extrusion of the main nucleus and can
be scored.

The object of the test is to detect an increase in the frequency of micronuc-
leated polychromatic erythrocytes in the bone marrow of treated animals ver-
sus the controls. Differential staining allows micronuclei to be identified
under the microscope (6).

To validate the test system, a reference mutagen is tested parallel to the
test_material.
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4.1

MATERTIALS

TEST MATERIAL

Identification

Chemical Name/Synonym

CAS No.

Batch No.

Physical Appearance
Content/Purity
Solubility in K,0
pH Value

Storage

Stability

Additional Information

Formulation of
the Test HMaterial

: 3-6 (appr. 40X solution in water)

: The stability of the test material was

: See attachment 1 and under substance No.

Study No.: 877858
Report

: QUAB 342

(see Attachment 1)

: 3-Chloro-2-hydroxypropyl-N,N,N-dimethyldodecyl-

ammoniumchloride

1 41892-01-7

: 90 / Ma - 03

¢ Slightly coloured solid
: 85%

: appr. 40%

-

: The test material was stored in a refrigerator.

guaran:
teed by the sponsor under the given storage con
ditions throughout the experimental period (un
til January 1991).

8978
on file in ASTA Medica AG.

The test material was freshly dissolved in aqu:
ad iniectabilia (Ampuwa(R), batch No. PM 103
E6, supplied by Fresenius AG, D-6380 Bad Hom
burg).
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4.2

4.3

A

POSITIVE CONTROL MATERIAL

Identification

Chemical Designation

Batch/Lot Number
Physical Appearance
Purity

pH Value :

Storage

Stability

Formulation of the
Positive Control Material:

NEGATIVE CONTROL MATERIAL

Identification :

Batch/Lot Number

Study No.: 8778538
Report

: Cyclophosphamide (see Attachment 2)

: 2—(Bis-(2—chloroethyl)—amino)—tetrahydro—ZH—

1,3,2—oxazaphosphorine—Z—oxide monchydrate

: 090029
: White crystalline powvder

: 100.0%

4.9 (2% aqueous solution)

: The positive control material wvas stored at room

temperature.

: The stability of the positive control material

vas guaranteed for the test period (until Dec.
31, 1991) :

-e

The positive control material was freshly dis-
solved in physiological saline solution (0.9%,
batch No. AEW 09D, supplied by Fresenius AG, D-
6380 Bad Homburg).

Physiological saline solution (0.9%) (Fresenius
AG, D-6380 Bad Homburg).

: AEW 09 D

Y-
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METHODS

TEST SYSTEM
Species

Strain

Breeder
Justification for
the Selection of
the Test System
Initial Age at Test
Initial

Body Veight at Test
Husbandry

Housing

Caging
Animals per Cage

Bedding

Diet

: Winkelmann,

: males

Study No.: 877858
Report

: Mouse

: BOR: NMRI, (SPF Han)

Versuchstierzucht GmbH & Co.KG.,
D-4799 Borchen

: Mice are recommended for micronucleus tests as

the international standard.

: 5 weeks

129 -35¢g
females: 24 - 31 g

-~

: ASTA Medica AG, Institute of Toxicology,

D-4800 Bielefeld 14

Building B, Room No. 214-1 (negative control)
and Room No. 214-2 (positive control and test
material group)

: Macrolon cages, type II
0 1

¢ Animal bedding-chips, Jelu-Werk, J. Ehrler Indu-

striemehle, D-7092 Rosenberg/Wiirtt.,

According to information from the manufacturer
contaminant analyses of the bedding are perfor-
med in appropriate intervals. The pollutants are
toxicologically insignificant in the quantities
detected for the experiment performed. Certifi-
cates of analysis are on file in ASTA Medica AG.

: Standard diet ad libitum, ssniff(R) M, "Special

diet for Mice", supplied by SSNIFF Spezialdiiten
GmbH, D-4770 Soest (compositiun of the diet see
Attachment 3). According to information from the
manufacturer contaminant analyses of the diet
are performed in appropriate intervals. The pol-
lutants are toxicologically insignificant in the
quantities detected for the experiment perfor-
med. Certificates of analysis are on file in
ASTA Medica AG.

“ (5 -
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Vater

Room Temperature

Relative Humidity

2

Room Lighting

Room Hygiene,
Cage Cleaning

5.1.3 Allocation and

Study No.: 877858
Report

: Water ad 1libitum in drinking water quality of

the Stadtwerke Bielefeld (Municipal Works Biele-
feld). Automatic watering system with drinking
nipples.

According to information from the Stadtwerke
Bielefeld the water is investigated in appropri-
ate intervals. Regarding these analyses, the
contaminants are toxicologically insignificant
in the quantities detected for the experiment
performed. Certificates of analysis are on file
in ASTA Medica AG.

: 22 + 2 degrees centigrade

: 55% + 15% Slight deviations from these values

vere present for a short period (ap-
prox. 4 hrs) the day before substance adminis-
tration, because of a technical defect in the
air-conditioning plant. These deviations are
considered not having influenced the results of
this study. '

?
H
t

: 6 a.m. - 6 p.m. CET artificial lighting
6 p.m

. - 6 a.m. CET natural light/dark rhythm

: The room was cleaned regularly with commercial

antiseptics and the cages with the cage washing
machine type HAMO-R-T-500D (supplied by Hamo AG,
CH-Biel-Bienne,

Data on the ingredients of the antiseptics used
are on file in ASTA Medica AG.

Identification of the Animals

Number of Animals

Method of Randomization

Identification
of the Animals

5.1.4 Acclimatization Time

: 114 (57 males / 57 females)

: Animals were placed into the different groups

using computer generated random numbers.

: Different ear notching of the groups; cage la-

belling with study No., animal No., sex, mate-
rial designation, sampling time and route of ad-
ministration.

: 5 days under test conditions with veterinary

care.
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5.2 EXPERIMENTAL DESIGN

5.2.1 Dose Selection

5.2.2 Route of Administration :

Justification for the

# Route of Administration :

5.2.3 Administration Volume

5.2.4 Study Procedure

Study No.: 877858
Report

: In an orientating acute toxicity study in mice

after single intraperitoneal administration of
46.4 mg/kg (both sexes) and 31.6 mg/kg QUAB 342
(only males) severe symptoms of toxicity and
death occurred, while at 21.5 mg/kg in males and
31.6 mg/kg in females clear symptoms of toxicity
but no death were observed. Therefore 21.5 mg/kg
(males) and 31.6 mg/kg (females) Quab 342 were
considered to be the maximum tolerated doses.

Intraperitoneal (test material, negative control
material)

Oral by gavage (Nelaton catheter, red rubber,
Charriere-No. 6, supplied by Willy Riisch, D-7033
Rommelshausen/Stuttgart) (positive control mate-
rial)

For methodical reasons and according to the test
guidelines (1, 2) the intraperitonealiroute of
administration was chosen for negative control
and test material group animals. For validation
of the test system the positive control group
animals were treated orally.

: 10.0 ml/kg body weight

: Three groups of mice, the negative and positive

control groups containing each 18 males and 18
females and the test material group with 21 males
and 21 females each received a single intraperi-
toneal administration or by oral gavage, respect-
ively (diet withdrawal: 16 h before treatment).
Group 1, the negative control, received physio-
logical saline solution (0.9%).

Group 2, the test material group, received
21.5 mg/kg body weight (males) and 31.6 mg/kg
(females) of the test material. The test material
was given as a freshly prepared solution in aqua
ad iniectabilia.

Group 3, the positive control, received Cyclo-
pnosphamide (51.1 mg/kg b.v.) dissolved in phy-
siological saline solution (0.9%).

The animals were observed for the first 4 to 6
hours after administration for the occurrence of
toxicity symptoms; on days 2, 3, and 4 only once
daily in the morning.

At 24-, 48- and 72-hour intervals after treat-
ment, 6 mice per sex and control group and 7 mice
per sex of the test material group were sacrifi-
ced to prepare bone marrow smears.

/‘7 .
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& Report
: The groups were as follows:
Group 1 2 3
Negative Test Material Positive
Contrcl Control
Treatment Physiolocical saline QUAB 342 Cyclophosphamide
solution (0.9%) M: 21.5
(mg/kg) F: 31.6 51.1
Sampling time | Animal Numbers
p. appl. |
| M - 6 301-307 401-406
24 h |
| F 19- 24 322, 323, 330, 337, 340 419-424
€ |
! | M 7- 12 308-314 407-412
! 48 h |
i , | F 25- 30 324-329, 331 425-430
| 5
| t
| M 13- 18 ’ 315-321 413-418
72 h |
| F 31- 36 332-336, 341, 342 431-436
|
Because of the strong toxic effects with risk of intercurrent death in severs:
female animals, the following changes were made in the test material group ani
mals concerning planned and actual sampling times. The decision was based on tt
clinical symptoms.
‘; ’ Animal Numbers Sampling Time p.appl. Sampling Time p.appl.
Planned Actual
324 24 h 48 h
325 " n
326 " "
327 " "
328 " "
330 48 h 24 h
332 " 72 h
333 " "
334 " "
335 " "
337 72 h 24 h
338 " "
339 " "
340 " "
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5.2.5 Preparation of Bone
Marrow for Evaluation

5.2.6 Microscopical Evaluation
of the Slides

5.3

DATA RECORDING

Study No.: 877858
Repcrt

: All mice were sacrificed by CO,overdose. Both

femurs were removed from each mouse and the bone
marrov cells flushed into a labelled centrifuge
tube with approximately 1.5 ml of fetal calf se-
rum (Art. No. 210463, Boehringer Mannheim, D-
1800 Mannneim). The tubes were centrifuged at
approx. 180 x g for 5 minutes (Eppendorf Zentri-
fuge 5415, Netheler & Hinz GmbH, D-2000 Hamburg
65), 2fter which the supernatant serum was dis-
carded and the bone marrow cells suspended upen
a thin layer of serum. A small drop of the mar-
row serum suspension was smeared on a slide,
vhich was identified by study number, animal
number, species, sex, material (in the test ma-
terial group), and date of preparation, and
allowed to dry overnight.

At least two slides per animal were prepared.
The following day, the smears were stained using
the panoptic stain method developed by PAPPEN-
HEIM (6). t

: For each sampling time the bone marrow smears

from the first 5 animals per sex and group Were
used for evaluation. One slide per animal was
examined. The remaining smears of each sex anc
group per interval were evaluated if macroscopi-
cal examination of the first smears revealec
technical imperfections which precluded accurate
microscopical analysis.

From each animal one thousand polychromatic ery-
throcytes (PCE) were scored under the microscops
(magnification 650-1000 x, C. ZEISS, D-708:
Oberkochen) for the incidence of polychromati
erythrocytes with micronuclei.

The ratio of polychromatic to normochromati
erythrocytes (PCE/NCE) vas calculated, based o
1000 erythrocytes (PCE + NCE) scorec per slide
as a measure of the toxic efficacy of the tes
material.

: The data generated were recorded in the labor

atory protocol. The results are presented in ta
bular form, including test material group, nega
tive and positive controls. The micronucleate
cells per thousand pclychromatic erythrocyte

and the ratio of polychromatic to normochromati
erythrocytes are given for each animal examine

(Tables 1-3).

"7
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5.4 STATISTICAL METHODS

P ) 5.5  CRITERIA OF ASSESSMENT

5.6 Protocol Adherence

Study No.: 877858
Report

: The frequencies of polychromatic erythrocytes

with micronuclei of the test material group and
the positive control group were compared with
those of the negative control group at each
sampling time.

A POISSON test (7) was applied (Tables 4 and 5).
The data from each treatment group for each sex,
as well as for both sexes combined, were compar-
ed with the respective negative control group
data using a VAX 8200 computer (Digital Equip-
ment Corp., D-8000 Miinchen 81). The values of
the first 5 animals of each sex and sampling
time were used for statistical evaluation.

: If a test material produced no statistically

significant and reproducible positive response
at any one of the test points compared to the
negative control group, it is considered non-mu-
tagenic in this system (significance level: 5%;
p £ 0.03).

-~

: The study was conducted in accordance with the

original protocol inclusive amendments with the

following exceptions:

- Denotation of sponsor and testing facility
(due to organizational changes) and change of
address of the testing facility.

- Assignment of female test material group ani-
mals to sampling times (see page 14, point
5.2.4).

- The centrifuge tubes (see page 15, point
5.2.5) were centrifuged at approx. 180 x g.

- /7 0 -




page 17 Study No.: 877358

6.1

6.2

Renort

RESULTS

The following results have been compiled:

CLINICAL EXAMINATION

Animals of the test material group exhibited clinical signs as slight to mo-
derate clonic convulsions (21/21 males, 21/21 females), stilted gait (1/21
males, 13/21 females), ruffled furs (4/21 males, 11/21 females), ptosis
(4721 females), sunken sides (12/21 males, 16/21 females), and slight to mo-
derate hypokinesia (3/21 females). No test material group animal died.
Negative and positive control group animals did not show any abnormal clini-
cal signs.

EVALUATION OF BONE MARROW

After a single intraperitoneal administration of the test material at

;1.5 mg/kg body weight in males and 31.6 mg/kg body weight in females no

significant test material-related increase of micronucleated polychromatic
erythrocytes was observed in either male or female animals at eaqh of the
three examination times, 24, 48, and 72 hours after administration, respec-
tively. This was also true for the evaluation of the values from both sexes
combined at 24 and 48 hours. For the 72-hour sampling time a p-value of
0.048 was found, vhen the incidence of micronucleated polychromatic erythro-
cytes was compared between the test material group and the negative control
group for both sexes combined. This value at the border of a statisstical
significance is due to the particularly low incidence of micronucleated
polychromatic erythrocytes in negative control animals of the 72-hour samp-
ling time (mean: 0.4%,), which is clearly lower than historical negative
control values in the Institute of Toxicology of ASTA Medica AG and also
than given in the literature (8). The number of micronucleated polychromatic
erythrocytes in test material treated males of this sampling time was not
increased, when compared to other negative control group animals. Therefore,
the statistical p-value of 0.048 (rounded 0.05) is considered not to be of
relevance for the estimation of the study results.

No clear reduction in the PCE/NCE ratio was present in test material group
animals vhen compared with the corresponding negative control group animals,
with exception of one female (No. 338) at the 24-hour sampling time.

The positive control group animals receiving cyclophosphamide exhibited a
significant and clear increase in the number of micronucleated polychromatic
erythrocytes and thus validated the test. The dose used for this reference
mutagen had a toxic effect on bone marrow as shown by the recuced PCE/NCE
ratio at 48 hours (males) and 72 hours (males and females), respectively,
after administration.

CONCLUSION

Under the experimental conditionms reported, Quab 342 induzed no chromosome
mutation in mice by damage to the chromosomes or the mitotic apparatus, at
24-, 48-, or 72-hour intervals after the animals had received a cingle in-
traperitoneal dose of 21.5 mg/kg body weight (males) and 31.0 mg/kg body
waiaht (females). Therefore, Quab 342 is considered non-mutagenic in the re-
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9. TAB

LES

TABLE

TABLE

TABLE

TABLE

TABLE

1-5

Study No.

Report

Number of Micronuclei, Negative Control Group
Number of Micronuclei, Test Material Group
Number of Micronuclei, Positive Control Group
Statistical Evaluation (Males / Females)

Statistical Evaluation (Both Sexes Combined)
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TABLE 1
MOUSE MICRONUCLEUS TEST, QUAB 342

Micronuclei scored in one thousand polychromatic ervthrocytes with ratio PCE/NCE

Negative control group: Physiological saline solution (0.9%), intraperitoneal
route

24 hrs post-appl. 48 hrs post-appl. 72 hrs post-appl.

| I
| |
! |
I |
Animal MN Ratio | Animal MN Ratio | Animal MN Ratio
' ’ No. PCE/NCE | No. PCE/NCE | No. PCE/NCE
| I
Males | |
I : |
1 3 2.05 | 7 1 1.40 | 13 0 2.55
| | A
2 4 o0 1.71 | 8 2 2.04 | 14 1 4.05!
: I | t
; 3 1 1.93 | 9 0 2.09 | 15 1 2.70
” | I
4 2 2.45 | 10 0 1.20 | 16 0 2.80
I I
5 2 1.89 | 11 0 1.75 | 17 0 3.41
I |
Mean 1.6 | 0.6 | 0.4
SD 1.14 | 0.89 | 0.55
N 5 | 5 | 5
______ ——] - | e
Females | |
| l
[ 19 1 1.77 | 25 1 2.13 | 31 0 2.41
I I
20 1 1.97 | 26 2 1.86 | 32 0 3.33
I !
21 2 1.67 | 27 1 1.72 ] 33 1 3.47
| |
22 2 1.67 | 28 2 1.57 | 34 1 3.13
] I
23 1 1.96 | 29 2 1.42 | 35 1 1.78
I |
Mean 1.4 | 1.6 | 0.6
SD 0.55 | 0.55 | 0.55
N 5 | 5 | 5
________________________ | e | o
I |
Mean | I
M+F 1.5 | 1.1 | 0.5
SD 0.85 | 0.88 | 0.53
N 10 | 10 | 10
| I
MN micronuclei; PCE = polychromati: erythrocytes;

NCE = normochromatic: erythrc:aytes -—f71 -
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TABLE 2
MOUSE MICRONUCLEUS TEST, QUAB 342

Micronuclei scored in one thousand polychromatic erythrocytes with ratio PCE/NCE

Males : 21.5

Test material grouP: p . -7eg: 31.6 mg/kg body weight QUAB 342, intraperitoneal

route

24 hrs post-appl. 48 hrs post-appl. 72 hrs post-appl.

I I
| I
| |
Animal MN Ratio | Animal MN Ratio | Animal MN Ratio
No. PCE/NCE | No. PCE/NCE | No. PCE/NCE
I |
Males I |
I |
301 B 1 2.24 | 308 3 1.48 | 315 2 2.37
‘ I | .
302 0 1.79 | 309 0 1.16 | 316 0 2.68
| . I t
303 1 1.08 | 310 0 1.38 | 317 3 3.24
| I
304 1 1.32 | 311 1 1.03 | 318 2 1.85
I I
305 0 2.48 | 312 0 1.40 | 319 1 2.42
I I
Mean 0.6 | 0.8 | 1.6
sD 0.55 | 1.30 | 1.14
N 5 | 5 | 5
________________________ I | —mmmmmmmmmmmmmmmmmmmmooms
Females | I
I |
322 2 0.60 | 324 3 2.42 | 332 0 1.80
I |
323 0 1.16 | 325 0 1.57 | 333 1 2.64
I I
330 2 0.72 | 326 3 0.86 | 334 2 4,75
I ' |
337 0 0.95 | 327 0 1.75 | 335 2 2.83
I I
338 1 0.47 | 328 2 1.29 | 336 0 3.02
I |
Mean 1.0 | 1.6 | 1.0
SD 1.00 | 1.52 | 1.00
N 5 | 5 | 5
________________________ | —mmmmmmmmmmmmmmmmmmm o | —cmmmmmmmmm—mmmmmmmomTS
I I
Mean | |
M+F 0.8 | 1.2 | 1.3
sD 0.79 | 1.40 | 1.06
N 10 | 10 i 10
| I
micronuclei; PCE = polychromatic erythrocytes;

HN =
NCF =

normochromatic erythrocytes
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TABLE 3

MOUSE MICRONUCLEUS TEST, QUAB 342

Micronuclei scored in one thousand polychromatic erythrocytes with ratio PCE/NCE

Positive control group: 51.1 mg/kg body weight cyclophosphamide, oral by gavage

24 hrs post-appl. | 48 hrs post-appl. | 72 hrs post-appl.
Animal MN Ratio | Animal MN Ratio | Animal MN Ratio
No. PCE/NCE | No. PCE/NCE | No. PCE/NCE
Males
I I

401 24 2.24 | 407 13 0.37 | 413 8 0.46
I I

4027 43 2.21 | 408 17 0.62 | 414 8 0.33
I | :

403 19 2.40 | 409 22 - 0.32 | 415 8 0116
| |

404 48 1.70 | 410 21 0.47 | 416 4 0.19
| I

405 20 2.19 | 411 22 0.37 | 417 7 0.30
I |

Mean 30.8 | 19.0 | 7.0

SD 13.66 | 3.94 [ 1.73

N 5 | 5 | 5

_________ - | - —————— | e e e e e e o e e e e e e o e

Females | |
I |

419 27 1.82 | 425 5 1.16 | 431 3 0.94
| I

420 26 0.90 | 426 3 0.91 | 432 4 1.31
I I

421 35 1.02 | 427 4 0.75 | 433 5 0.34
I |

422 27 0.98 | 428 7 1.19 | 434 2 0.98
I |

423 23 1.05 | 429 10 0.80 | 435 5 0.48
I I

Mean 27.6 | 5.8 | 3.8

SD 4.45 | 2.77 | 1.30

N 5 | 5 | 5

________________________ | mmmmmmmmmmmmmmmmmmmmmmmm | mmmmommmmmmmmmommmmmmo oo
I |

Mean | I

M+F 29.2 | 12.4 l 5.4

SD 9.73 | 7.66 | 2.22

N 10 | i0 ! 10
I I

MN micronuclei; PCE = polychromatic erythrocytes;

NCE = normochromatic erythrocytes . /7) @ _
/
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TABLE 4

MOUSE MICRONUCLEUS TEST, QUAB 342

Statistical Evaluation of the Data (POISSON Test)

24 h | 48 h | 72 h

m f | m f | m f

|

I

|

I

I

I

|

|

I

No. of Micronuclei |

4 |
verum | 3 5

|

I

I

I

I

I

|

I

I

|

W =~ -

neg. contr.

test statistic F 0.3333 0.6230 1.0000 0.8889 2.6667 1.2500

degrees of

freedom fl’ f2 18, 6 16, 10 8, 8 18, 16

p-value 0.967 0.806 0.500 0.598 0.055 0.363

No. of Micronuclei

pos. contr. 154 138 95 29 35 19

neg. contr. 3 8

test statistic F 17.1111 17.2500 | 23.750C  3.2222 | 11.6667 4.7500

degrees of

freedom fl, f2 18, 308 16, 276 8, 190 18, 58 6, 70 8, 38

0.000 0.000 0.000 0.000

p-value 0.000 0.000

| I
I |
I |
I |
| I
| |
I I
I I
I |
| I
I I
I I
| I
I I

1T -
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TABLE 5

MOUSE MICRONUCLEUS TEST, QUAB 342

Statistical Evaluation of the Data (FPOISSON Test) for Both Sexes Combined

Study No.: 877858

Report

| !
! 24 h | 48 h i 72 b
|
I
| | |
| m+ £ | m+ £ | L+ £
l
|
I
No. ofﬁMicronuclei | | | .
| l I :
verum | 8 | 12 | 13 t
| | I
neg. contr. | 15 | 11 | 5
! : :
test statistic F | 0.5000 | 1.0000 | 2.1667
| | |
degrees of | | |
freedom £, £, 1 32, 16 | 2%, 24 | 12, 26
| | |
p-value | 0.953 | 0.520 | 0.048
No. of Micronuclei | | |
! I l
pos. contr. | 292 | 124 | 54
| | I
neg. contr. | 15 | 11 | 5
| | |
test statistic F | 18.2500 | 10.3333 | 9.0000
| I |
degrees of | | |
freedom £, £, | 32, 584 | 24, 248 | 12, 108
l | |
p-value | 0.000 | 0.000 | 0.000
l l |

- 1782,
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ATTACHMENTS 1-3

ATTACHMENT 1.
ATTACHMENT 2.

ATTACHMENT 3.

Test Material

Positive Control Material

Diet, Composition
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Att;achment 1 . Degussa Q

Data on Test Substanca No. ' Study No.

Supplier : DEGUSSA AG, ZIN Wolfgang
Dept. IC-ATPS
P.0.3cx 1345, D=-5450 Hanau 1

Test Substancs/
Trade Name/Identity: Quab 342 (Lauryl-qQuab)

Synonym ! 3-Calor-2-nydroxypropyl-¥,N,N-dimetayl-
dedecylammoniumchleorid
;.'(i
CAS No. : 41892-901-7
» Batch No./Date of : .
Production - ¢ Charge 90/ Ma - 03 :
t
Physical Appearancs: slightly coloured sclid
Purity (Methed)
Known Impurities ¢ Purity: 85 %
Digquaternary salt: 8,6 % '
Glyecol: 2,55 % Chalerhvdrin: 84,8 %
"Solubility ¢ ca 40 % in watar
Density : ca lg/ml
pE-Value i 3=-6 (ca 40 % soluticn in watar)
Storage : 0 - 10 °C
Stability ¢ Provided the a.m. storage conditions the
testT substancs is stable until januarv 9l
(0o _measuyrable logg of gohivits within
2 __veara)
Mo - el 3105, [\
PlaceJ’ Mate . Signmpture

. é)o,
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Attachment 3

ssniff M
Special Diet for Mice

Nutrients (in X Diet)

Raw Protein 21.00%
Raw Fat 3.50%
Raw Fiber 4.50%
Rav Ash 6.50%

Amino Acids (in 1 kg Diet)

Lysine 1.40%
Methionine 0.45%
Cystine 0.30%
"Glycine 1.00%
Leucine 1.70%
Isoleucine 1.00%
Arginine 1.40%
Phenylalanine 1.00%
Tryptophane 0.35%
Histidine 0.50%
Alanine 1.00%
Tyrosin 0.70%
Asparagine Acid 1.60%
Glutamine Acid 3.50%
Valine 1.00%

Trace Elements (in kg Diet)

Manganese 75 mg
Copper 12 mg
Zine 80 mg
Iodine 1 mg
Ferrum 380 mg
Fluorine 10 mg

Calcium 1.
.Phosphorus 0.
Sodium 0.
Magnesium 0.
Potassium 1.

Vitamins (in 1 kg Diet)

1
2
6

1

Biotin
Pantothenic Acid

Wowweso >

Choline 2,

Folic Acid
Nicotinic Acid
K‘.!

Aliphatic Acids

Data available on request

25’
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Dermal irritation (observed during the acute dermal toxicity test)
is medium concern based on eschar formation and reddening at the
application site. Acute oral toxicity in the rat is low concern
based on LDg, values of 3066 mg/kg (9) and 2322 mg/kg (8).
Clinical signs included tremor, abnormal gait, convulsions, and
loss of reflexes. Gross changes of the GI tract were observed.
Acute dermal toxicity in the rabbit is low concern based on a
calculated LDg, of 2523 mg/kg. Clinical signs included tremors and
reduced body strength. Gross changes of the kidneys, liver,
spleen, lungs, heart and small intestines were observed.
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Document Processing Center (TS-790) z 855
Office of Poliution Prevention and Toxics @ O
Environmental Protection Agency - &
401 M Street, S. W. Ll
Washington, D.C. 20460 88948000264
Attn.: Section 8(e) Coordinator Re: Substantial Risk Notification
' Pursuant to TSCA Section 8(e)
Dear Sir: '

This Substantial Risk Notification is being submitted in accordance with Section 8(e) of :
the Toxic Substances Control Act (TSCA) by Degussa Corporation. In response to a :
bona fide intent to import, we were informed that the substance was listed on the
confidential portion of the TSCA Inventory (EPA Control No. 528400314).

The chemical name is 1-Dodecanaminium, N-(3-chtoro-2-hydr6xypropyl)—N,N—dimethyl-
chloride (which we identify by the trade names QUAB 342 and Lauryl QUAB) CASRN
41892-01-7.

We have just been made aware of some toxicity studies which can be considered to be
reportable under TSCA Section 8(e) because of certain neurotoxic effects. Although we
do not believe that the resuits reasonably support the conclusion that the substance
presents a reasonable risk of injury to the health or the environment, based on EPA’s
guidelines of June 1991, we are submitting them to the TSCA Section 8(e) Office.

A summary of each study and a printout from the STN Chemical Abstracts Service
Registry File follows; copies of the studies are attached. Because the oral and dermal
toxicity reports are in German, we have provided English translations of the summaries.

Acute Oral Toxicity Study in Rat

Dosagelroute/dyration: The test matarial was administered by gavage diluted and
undiluted to male and female ruts at a volume between 2.15 and 4.65 mi/kg.

Post-exposure observation was 14 days.
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Resyits: intoxication was characterized by disturbance of the autonomic nervous system
and the general condition (tremor, stilted gait, sunken sides or abdominal distension,
salivation, ruffied fur, diarrhea, loss of body weight). Ante mortem loss of reflexes,
convulsions, mydriasis and dyspnoea occurred in some individuals. The course of
intoxication was acute to prolonged.

At necropsy of the deceased animais, stomach and intestine contained a colorless, red
or yellow liquid. The mucosa of these organs was reddened. In one animal the stomach
was perforated. In some cases gathering of liquid was detected in abdominal and
thoracal cavity. .

The LDso value for female rats was 3066 mg/kg and for male rats 2332 mg/kg.

jon: The test material was administered undiluted to the dorsal skin of

male and female rabbits at doses between 931 and 4321 mg/kg for 24 hours under
occlusive conditions. The post-exposure observation was 14 days. i

i ¢
Results: Intoxication was characterized by tremor, ruffied fur, and reduction of body
strength. Intoxication was prolonged. Deaths occurred between 2 and 7 days after
application. At the application site grey discoloration, reddening, and eschar formation
occurred.

At necropsy unspecific changes in kidneys, liver, spleen, lungs, heart and small intestine
were observed.

The LDsg value for male and female rabbits was 2523 mg/kg.

In Vitro Ames Test

Salmonelia typhimurium strains TA 98, TA 100, TA 1535, TA 1537, and TA 1538 were
tested with and without liver microsomal activation system (Arochlor induced rats) at
concentrations between 1.0 to 216 micrograms per plate.

At a concentration of 46.4 microgram/plate a weak increase (< x 2) was observed in the
test strain TA 1538 in the absence of S9-mix. At higher concentrations, the number of

‘revertants were decreased. Cytotoxicity was observed at 46 microgram/plate and at
higher concentrations.
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I Vive Migronucleus Test in Mi

21.5 mg/kg (males) or 31.6 mg/kg (females) of the test substance were administered
intraperitoneal to mice. No significant increase in micronucleated polychromatic
erythrocytes was observed in both male and female mice, respectively males and
females combined, at 24, 48 or 72 hours after administration.

Sincerely,

John Lewinson, Ph.D.
Manager, Product ngutatory Compliance

JL-94-178

: A
cc: R. Marion, DCA
Dr. Pieter, DCRP
B. Santoro, DCRP

sewe.
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US-IT-No.: 82-0086-DKT

SURBALY

Lauryl-Quab was studied for acute toxicity after (single) oral
administration in the rat.

' The test substance, available as a 1liquid, was used as diluted

agqueous solution (Aqua demin), or undiluted, v/ith an increasing
administration volume between 2.15 and 4.6S nl/kg.

The LD 50 values were for female rats 3.08 ml/kg (» 3066 mg/kg)
and for male rats 2.32 ml/kg (= 2332 mg/kg)

Intoxication was characterized by disturbances of the

autonoaic nervous systeas and the general condition (tremor,
stilted gait, sunken sides or abdominal distension, salivation,
ruffled fur, diarrhea, loss of body weight). Ants mortem loss of
reflexes, convulsions, mydriasis and dyspnoea occurred in some
ifdividuals. The course of intoxication was acuta to prolonged.

At necropsy of the deceased animils, stomach and intestine'
contained a colourless, red or yellow liguid. The mucosa of these
organs vas reddened. In one animal the stomach vas perforated. In.
some cases gathering of liquid was detected in abdominal and
thoracal cavity.
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Versuchsbeginn :  05.01.1982

Ende des
tierexperimentellen Teiles : 18.01.1982

'Versuchsdurchfuhrende

Einrichtung : Toxikologisches Institut
Degussa-Asta
Artur-Ladebeck-Str. 128 - 152

A i
D-4800 Bielefeld 14 ;

Versuchsleiter ¢ Dr. med. vet. H.~J. Zechel
Fachtierarzt fir Pharmakologie
und Toxikologie

Pathologie und

Laboratoriums-Diagnostik N

Archivaufsicht : E. Fichtner (QS)

Beric¢htsdurchsicht : E. Fichtner (QS)
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Zusammenfassung

Lauryl-QUAB wurde zur Bestimmung seiner akuten Toxizitdt oral an
der Ratte verabfolgt. Das in flissiger Form vorliegende Priifprodukt
kam in verdiinnter widssriger Ldsung (Aqua demin) sowie unverdinnt in
steigendem Applikationsvolumen zwischen 2,15 und 4,65 ml/kg zur An-
wendung.

Die erhobenen DL 50 - Werte betrugen filr die weiblichen Tiere 3,05 ml/kg
( = 3066 mg/kg) und fir die mdnnlichen Tiere 2,32 ml/kg ( = 2332 mg/kg).

Im Vergiftungsbild standen Stdrungen des vegetativen Nervensystems und
des Allgemeinbefindens (Zittern, Stelzengang, eingezogener sowie aufge-
bl4hter Bauch, SpeichelfluB, gestrdubtes Fell, Durchfall, Abmagerung)

im Yordergrund. Primortal kam es teilweise zu Reflexausfall, Krimpfen, |
Mydriasis und Dyspnoe. Der Vergiftungsverlauf gestaltete sich akut bis |
protrahiert.

Makroskopisch-anatomisch wurden bei den verstorbenen Tieren Flissigkeits-
ansammlungen, teils von klarem Aussehen, teils von roter oder gelber Farbe,
in Magen und Darm festgestellt. Die Wandung dieser Organe wies Rdtung auf.
In einem Fall lag eine Perforation der Magenwand vor. Vereinzelt wurden
Flissigkeitsansammlungen in BauchhShle und Thorax beobachtet.
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Einleitung

Nachfolgend wird iber die toxikologische Priifung von
Lauryl-QUAB berichtet. '

Die Untersuchung erfolgte im Auftrage des Fachreferates
fur Industrielle Toxikologie der Degussa, Frankfurt/M.

" sie wurde nach einmaliger oraler Gabe des Prifproduktes
an der Ratte durchgefihrt. )

Iweck der Studie war es, eine Bestimmung des Vergiftungs-
bildes, des Vergiftungsverlaufes und des Todeszeitpunktes
vorzunehmen. Die erhobenen Befunde werden durch Angaben
zur DL 50 ergdnzt.

pauryl-QUAB lag als farblose Fldssigkeit vor und kam tier-
experimentell unverdinnt und verdinnt zur Anwendung.

- epee.ws.




Methodik

1- -

2.

Versuchstiere
Spezies
Stamm
Zﬁchier
Geschlecht
Gewicht
Alter

Eingewbhnungszeit vor
Testbeginn

spezielle Angaben

Versuchstierhaltung
Haltung
Tiere pro Kifig

Einstreu

. Fiitterung

Trénkung
Raumtemperatur

Relative Luftfeuchtigkeit

Raumbeleuchtung

Raumhygiene

-/0 -

iNQ.=IUA=/3-01; 0L

Ratte

Wistar (Bor: WISW)
Winkelmann, Borchen

d und g Tiere

8 127 - 147 g; g 127 - 141 g
d57 - 62 7g.; @57 -58Tg.

5 Tage

siehe Versuchsdurchfilhrung
unter Pkt. 4

.-,

Makrolonkifige Typ Il
1

Weichholzgranulat Typ 9
ALTROMIN®

. Standardisiertes Versuchstierfutter

ALTROMING
Wasser ad 1ibitum
219t 20 ¢
50 - 60 %

12 Std. Leuchtstoffrdhren-Beleuchtung
12 Std. Dunkelheit

Labor- und Kifigreinigung mittels handel
ublicher Antiseptika, Instrumente- und
Gerite-Desinfektion mittels Autoklav unc

_Heisluftstertllsator
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Prifsubstanz (spezielle Angaben)

Chemische Bezeichnung

Chargen-Nr.

Form und Aussehen
Gehalt/Reinheit
Loslichkeit
NDichte

pH-Wert

Versuchsdurchfilhrung

Futterentzug

Substanz-
Applikation

Dosenabstand
Faktor
Beobachtungszeit

Injektions-/
Applikationsvolumen

Tiere pro Dosis

Anzahl Dosierungs-
gruppen

_ Anzahl Tiere zur
eines
DL 50 - Wertes

Gesamtzah} der im

. Versuch verwendeten

Tiere

Versuchszweck

..

Lauryl-QUAB

klare Flissigkeit

27,87 %

Herstellg. verdinnter Ldsungen in Aqua demir
Verdiinnungsfaktoren 1,47 und 2,18

1,007 g/mljDie entspr. Konzentrationen be-
trugen 685 mg/kg und 468 mg/kg be

7.1 Annahme einer Ausgangskonz. von
1007 mg/ml .

16 Std. vor Versuchsbeginn

oral mittels Schlundsonde

in dezimalgeometrischer Folge
1,47 bzw. 2,15
14 Tage

2,15 - 4,64 ml/kg; die Substanz kam verdinn
gnd unverdiinnt zur Anwendung

4beid'und3beig

20 d' und 15 9

35

Bestimmung des Vergiftungsbildes, des Vergiftungsverlaufes
und des Todeszeitpunktes; [ 3 ]

Serechnung der DL 50 (Probitanalyse) (1.2.4,]

‘//_-
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Ergebnisse

Lauryl-QUAB wurde zur Ermittlung seiner akuten Toxjzitdt oral an der
Ratte verabfolgt. Das Prifprodukt lag in fliissiger Form vor und kam
verdinnt mit Aqua demin und unverdinnt in steigenden Applikations-
volumina zwischen 2,15 und 4,64 ml/kg zur Anwendung. Bei der Berech-
nung der Dosen (mg/kg) wurde eine Dichte von 1,007 g/m} zugrunde ge-
legt. Der Dosenbereich erstreckte sich zwischen 1007 und 4672 mg/kg.

Das Vergiftungsbild war vorwiegend durch Symptome wie Zittern, Stelzen-
gang, schleppender Gang, SpeichelfluB, gestrdubtes Fell, Durchfall und
eingezogener bzw. aufgebléhter Bauch geprdgt, was auf eine Stérung des
vegetativen Nervensystems hinweist.Dariiber hinaus zeigten die mannli- -
chen Tiere wihrend der 1. Beobachtungswoche nur eine mdBige Gewichts-
entwicklung. Bei einigen Tieren war eine Zyanose zu beobachten. Pra-
mortAl kam es bei den weiblichen Tieren der héchsten Dosierungsgruppe g
zu vollstindigem Reflexausfall, starken klonischen Krdmpfen, Mydriasis '
und Dyspnoe.

Der Vergiftungsverlauf ist als akut bis protrahiert zu bezeichnen. Erste
klinische Symptome traten 20 Minuten nach Substanzgabe auf und wihrten
bei den Uberlebenden maximal bis zu 1 Woche. Letalitdt stellte sich Uber-
wiegend wihrend der ersten beiden Tage p. appl. ein, weitere Todesfdlle
traten noch in den folgenden 3 Tagen auf.

Bei der Sektion der verendeten Tiere kames in Abhdngigkeit von der verab-
folgten Dosis zu einer zunehmenden RStung von Magen- und Darmwand. Diese
Organe wiesen, bedingt durch Flussigkeitsansammlungen in ihrem Lumen (teils
klar, teils von roter und gelber Farbe) eine pralle Filllung auf. Bei einem
minnlichen Tier wurde eine Perforation der Magenwand diagnostiziert. Dieser
Befund steht nicht im Zusammenhang mit einem unphysiologisch hohen Appli-
kationsvolumen; er muf als cine Folge der Substanzeinwirkung angesehen wer-
den. In einzelnen Fillen wurden auch Flissigkeitsansammlungen in Bauchhthle
und Thorax beobachtet.

"1 -
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“= Dje DL 50 - Werte sind in Tabelle 1a und 1b wiedergegeben.
Der zahlenmaﬂige Unterschled zwischen den DL 50 - Werten der weiblichen
und miannlichen Tiere ist statistisch nicht signifikant, Er trdgt zufdlli-

gen Charakter.

In Tabelle 2 finden sich Angaben zur prozentualen Todesrate und zur
Uberlebenszeit.

. ewew.ms.
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DL 50 - Werte von Lauryl-QUAB

Spezicy : Ratte
Applikation : oral

Tabelle 1a

DL 50 [ ml/kg ]

0 2,32
(1,58 - 3,39)
3,05
é (2,25 - 4,13)
4 ;
i
Tabelle 1b

DL 50 [ mg/kg ]

2372
? (1593 - 3414)

3066
(2261 - 4159)

-4
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Acute Toxicity after a
single Dermal Administration
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SuUKmary:

Quab 342 was applied once s to the dorsal skin area of rabbits
to determine its acuts toxicity. The test substance, available
as a colourleass liquiad, was used undiluted.

Intoxication was characterized by tramor, ruffled fur, and
reduction of body strength. Intoxication was prolonged. Deaths
occurred between 32 and 7 days after application. At the appli-
cation site grey discolouration, reddening, and eschar formation
occurred.

At necropsy unspecitic changes in kidneys, liver, spleen, lungs,
heart, and small intestine wvere oberserved.

The LDgo values were

probit analysiss
for nale and female animals 2523 mg/kg (2.46 r»l/kg)

graphical estimation:

for male animals 3072 mg/kg (3.0 ml/kg)
for female animals 1946 ng/kg (1.9 ml/kg)

* remark of the translater: (occlusive for 24 hours)
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3-Chlor-2-hydroxypropyl-N,N, N—-
dimethyldodecylammoniumchlorid
(Lauryl QUAB)
_QUAB 342

Akute Toxizitdt
Priifung der akuten Toxizitit nach ]
einmaliger dermaler Applikation t
am Kaninchen

BERICHT
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1. ALLGEMEINES
Auftraggeber : DEGUSSA AG / ZN Wolfgang
Industrielle Toxikologie (US-IT)
Postfach 13 45
D-6450 Hanau 1
Priifeinrichtung : ASTA-WERKE AG
Cheniscne Fabrik
Toxikologie Degussa-Asta
Artur-Ladebeck-Str. 128-152
D—-4800 Bielefeld 14
Priif substanz : QUAB 342
A i
Art der Priifung : Priifung der akuten Toxizitadt nach einmalzn'.ger
dermaler Gabe am Kaninchen.
Priifrichtlinie/~n : OECD Guideline Nr. 402 (1)
Berichts-Nummer : Ind.-TOX-508-85/86
Zeitplan : Beginn: 23.10.84
: Ende : 18.12.84
Prifleiter : Dr. rer. nat. W. Mayr

Durchfithrung der
Studie : R. Iselt

Berichtadatum : 29.07.1986

- R/ -
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2. ZUSAMMENFASSUNG '

QUAB 342 wurde zur Bestimmung seiner akuten Toxizitdt einmalig dermal
auf die Riickenhaut des Kaninchens aufgetragen. Das Priifprodukt lag
als farblose Fliissigkeit vor und kam unverdiinnt zur Anwendung.

Das Vergiftungsbild war gekennzeichnet durch Zittern, gestriubtes
Fell und korperliche Schwiche. Das Vergiftungsbild ist als protra-
hiert zu bezeichnen. Todesfille traten zwischen 2 und 7 Tagen p.
appl. auf. Die Applikationsstellen zeigten Graufirbung, RStung und
Schorfbildung.

Bei der Autopsie waren nur bei den weiblichen Tieren unspezifische
Verinderungen an Niere, Leber, Milz, Lunge, Herz und Dinndarm zu
beobachten.

~mve v,

Die ermittelten LD 50-Werte betragen:

Probitanalyse:

minnliche und weibliche Tiere 2523 mg/kg (2,46 ml/kg)
graphische Abschidtzung:

miannliche Tiere: 3072 mg/kg (3,0 ml/kg)
weibliche Tiere: 1946 mg/kg (1,9 ml/kg)

Bielefeld, den 29.07.1986

Priifleiter: Institutsleiter:
/ég/vﬁ )&/LJC 2.d 86
Dr. rer. nat. W. Mayr Dr. ‘ped. vet. M. Herbst

- RA -
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3.  EINLETTUNG

Nachfolgend wird iiber die toxikologische Priifung von QUAB 342 nach
einmaliger dermaler Gabe am Kaninchen berichtet.

Ziel der Studie war Art, Intensitit und Dauer der klinischen

sowie Todeszeitpunkte und Zahl der verstorbenen Tiere festzustellen
(1 ~ 2). Die Beobachtungsdauer betrug 14 Tage. Aus den Mortalitits-
zahlen wurde die LD 50 emittelt (3 - 5),

' Das methodische Vorgehen basierte auf der OECD-Richtlinie
Nr. 402 (1).

© epeee.
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4.

5.1

5.1.1

PRUFSUBSTANZ

Priifsubgstanz
/Handelsname

Chemische Bezeichnung
/Synonym

CAS-Nr.

Chargen-Nr.

Form und Aussehen
Gehalt/Reinheit
1oslichkeit

Dichte

METHODIK

Priifsystem
Versuchstier-Spezies
Stamm
Herkunft/Zichter

Begriindung dex
Versuchstierwahl

: 1,024 g/ml

: 1,5

Ind.-TOX-508-85/86

: QUAB 342

: 3-Chlor-2-hydroxypropyl-N,N,N~dimethyl-

dodecylammoniumchlorid

: 342 M 19

farblose Fliissigkeit

-

: Die Priifsubstanz wurde bei Raumtemperatur

aufbewahrt. Die Stabilitit der Priifsubstanz
wurde vom Auftraggeber gewdhrleistet.

: Kaninchen
: WeiRe Russen (Albino)

: Asta-Werke AG,

D-4800 Bielefeld 14

: Daé. Priifsystem wurde aufgrund internationaler

Brpfehlungen gewdhlt. Danach ist die Spezies
Kaninchen geeignet, potentielle toxische
Wirkqualititen von Priifsubstanzen zu er-
fassen.

- R Y-
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Alter der Tiere
am Applikationstag

Korpergewicht
der Tiere am
Applikationstag

Eingewohnungszeit

5.1.2 Versuchstierhaltung
Standort

A Haltung

Tiere pro Kifig
Einstreu

Futter
Trinkwasser

Raumtemperatur

Relative Luft-
feuchtigkeit

Raumbeleuchtung

Raumhygiene,
Kdfigreinigung

5.1.3 Kennzeichnung
der Tiere

: Edelstahlkifige Modell ASTA

Ind.-TOX~508-85/86

: mannlich 9 - 12 Monate

weiblich 9 - 10 Monate

: mannlich 2,05 - 2,50 kg

weiblich 2,40 - 2,75 kg

: Mindestens 5 Tage unter Priifbedingungen vor

Substanzapplikation

: Toxikologie Degussa-Asta

D-4800 Bielefeld 14,
Gebaude B, Raum Nr. 214-5

ASTA~-WERKE AG,
D-4800 Bielefeld 14

. epee.ey.

: 1
: ohne, Drahtbodenkifige

: Standardisiertes Versuchstierfutter

ALTROMIN (R), Firma Altromin GMBH u. Co KG,
4937 Lage,

: Wasser ad libitum in Trinkwassercualicdt der

Stadtwerke Bielefeld, automatische Triankung
iiber Trankventile

s+ 22 +/- 2 Grad Celsius

: 55 +/- 15 %

: 12 Std. Leuchtstoffrohren-Beleuchtung

1z std. natiirlicher Hell- Dunkelrhythmus

: Labor- und Kifigreinigung mittels handels-

iiblicher Antiseptika, Instrumente- und
Geratedesinfektion mittels Autoklav und
Heiluftsterilisator.

: mittels Ohrmumer (Tiatowierung), Kifig-

beschilderung mit gleicher Nummer

"R -
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5.2

Priifung
Futterenczug

Substanzapplikation

Begriindung der Wahl
der Applikationsart

Hiufigkeit der
Applikation

Applikationsform
Konzentrationen

Applikationsvolumina

Dosenabstand

Faktor

"~ Anzahl der

Dosisgruppen

.
.

Ind.-TOX-508-85/86

am Behandlungstage

. dermal, zwischer der geschorenen Schulter-

.0

und Fersenbeinregion

Die Priifsubstanz wurde mttels eines Patches
uater Okklusiv-Bedingungen 24 Stunden lang
mit der duSeren Haut in Kontakt gebracht.
Nach Abnahme des Verbandes wurde die auf der
Haut verbliebene Priifsubstanz mit Wasser
abgewaschen.

Die Priifsubstanz wurde aufgrund der miglichen
dermalen Exposition des Menschen in bezug auf
seine Toxizitit nach einmaliger oraler Appli-
kation gepriift. :

. t

einmalige Gabe (24 stunden-Patch)

unverdiinntes Priifprodukt

w 0,909 - 4,22 ml/kg

: in dezimalgecmetrischer Reihenfolge

:m 2,15 w 2,15

Tiere pro Dosisgruppe :

Gesamttierzahl

Beobachtungsdauer

m 3 w 3
m 2 w 2

s 12

: 14 Tage p- appl.

"R -
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5.3

5.3.1

5.3.2

5.4

' Beobachtungen

Verhalten und Allgemein-

zustand der Tiere

(klinische Vergiftungs-

syrptomne) : Beobachtung der Tiere am Applikationstag
wahrend 6-8 Stunden p. appl., danach tidglich
zweimal (vor- und nachmittags); an Samstagen,
Sonn- und Feiertagen einmal.
Alle aufgetretenen Vergiftungserscheinungen
sowie deren Beginn, Schwere und Dauer wurden

protokolliert.

Mortalitat : Todeszeitpunkt, Anzahl der verstorbenen Tiere
pro Dosis

Pathologie : Alle gestorbenen bzw. am Ende der Beobach-

tunsperiode getoteten Tiere wurden obduziert
und AuReres, Korperdffnungen, Korperhochlen
(Brust- und Bauchhchle) und deren 0xga.n§
makroskopisch untersucht.

Bestimmung der
LD 50-Werte : approximative Ermittlung, graphisch (6) sowie
Probitanalyse (3 - 5) ‘

- R7-
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ERGEBNISSE

Allgemeine Angaben

QUAB 342 wurde zur Ermittlung seiner akuten Toxizitidt dermal am
Kaninchen verabfolgt. Die Priifsubstanz lag als farblose Fliissigkeit
vor und wurde unverdiinnt appliziert. Unter Verwendung steigender
Applikationsvolumina von 0,909 bis 4,22 ml/kg erstreckte sich der
gepriifte Dosisbereich bei den minnlichen und weiblichen Tieren
zwischen 931 und 4321 mg/kg. Die Dosisangaben beriicksichtigen eine
Dichte von 1,024 g/ml.

Klinische Beobachtungen

Das Vergiftungsbild war gekennzeichnet durch mifiges bis starkes
Zittern, gestriubtes Fell sowie korperliche Schwiche.

Der Vergiftungsverlauf ist als protrahiert zu bezeichnen. Erste
Vergiftungssymptome waren nach 1 bis 6 Tagen zu beobachten und dauver-
ten bis zu 9 Tagen. Todesfille traten zwischen 2 und 7 Tagen nadh
Substanzapplikation auf. '

Nach Abnahme des Patches waren bei allen Tieren die behandelten
Hautareale grau gefarbt und von lederartiger Beschaffenheit; zusatz-
lich waren Rotung und Schorfbildung zu beobachten.

Pathologie

Bei der Sektion war bei einem weiblichen Tier der hohen Dosisgruppe
die Konsistenz der Milz erhsht und briichig, die Leber marmoriert und
die Lunge dunkel gefleckt. Gertteter Diinndarm, weiBgefleckte Nieren
weiBes Endokard war bei einem weiblichen Tier der mittleren Dosis-
gruppe zu beobachten.

a

Statistik

Der LD 50-Wert wurde fiir beide Geschlechter graphisch nach Miller und
Tainter (6) abgeschitzt und fiir beide Geschlechter zusammen mit der
Probitanalyse ermittelt.

Die Werte sind in Tabelle 1 a und 1 b aufgefiihrt.

In Tabelle 2 finden sich Angaben zur prozentualen Todesrate und zur
{Uberlebenszeit.

- 2§
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Seite 10
Tabelle 1 Akute Toxizitidt - LD SO—Wert.e
Priifsubstanz ¢ QUAB 342

Spezies : Kaninchen

Ind.-TOX-508-85/86

Applikationsart: dermal

Tabelle la Graphische Abschatzung der LD 50 nach Miller und

Tainter (6)
Vertrauensgrenze: 68,3 %

1D 50 (ml/kg)

LD 50 (mg/kg)

4  minnliche Tiere: 3,0
(0,355 - 25,322)

3072
(364 - 25930)

weibliche Tiere: : 1,9
(0,303 - 11,925)

1946
(310 - 12211)

Tabelle 1b Rechnerische Bestimmung der LD 50 mittels

Probitanalyse (3 - 5)
Vertrauensgrenze: 95 %

LD 50 (ml/kg)

1D 50 (mg/kg)

ménnliche und
weibliche Tiere: 2,46
(0,764 - 41,470)

2523
(782 - 42466)

X9 -
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1

Tabelle 2 Alute Toxizitidt - Absterbedaten
Priifsubstanz : QUAB 342
Spezies : Kaninchen Applikationsart: dermal

1

!
‘pDosis ! Todes-~ { itherlebenszeit
! rate ! std. n. Applikation ! Tage nach Applikation
! 1 ! :
(ml/hg)lx/n!’s10.51248241234567891011121314
! ! 1§ !
! { ! !
minnliche Tiere
0,909 t 0/2 ! 0! ] )
! ! ! ! !
2,0 1 1/2L 50! Rl 1 t
! ! ! !
4,22 1172t 50 ¢ 1
weibliche Tiere
0,909 ! 0/2 ! 0! !
! ! l !
2,0 1172t 50 ¢ | 1
! ! ! !
4,22 1 2/2 ¢ 100 ¢ 11

- 30 -
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This study follows the procadur=2s indicatad by the following
internationally accept2d guidelines and recommendations.

Firsz Addandum toc CECD Guidelines far Te2sting af Chamicals,
Se2ctign 4, No. 471, “Salmenella Typhimurium, Reverse Mutation
Assay”’, adopted May 245, 1933.

CEC Dirzctive 34/449, MNethod No. B 14

-




surmMmary ' .

This study was performed to investigate the potential gene
mutagenic activity of QUAB 342 according to the plate in-
corparation test of Ames et al. (1) using the Salmanella
tvohimurium strains TA 98, TA 100, TA 13335, TA 1537 and

TA 1538.

The test was performed with and without liver microsacmal
activation The test article was tested at the following
caoncentrations: 1.0, 2 16, 4.64, 10, 21 4, 45.4, 100 and
216 micrograms per plate. Each concentration, including
the controls, was tested in triplicate.

Toxic effects of the test article were aghserved in the
taxicity experiments by a reductidn of the relative survival
rate.

Additionally, a reduction of the background lawn up to a
clearing was observed. Reduced numbers of revertants were
found in some strains at the highest concentraticon tested. .
The taoxic effects were more praminent in the experimants
without metabolic activation than in the experiments with
megpbclic activatian. ;
Up to the highest investigated dose, no relevant increase ¢t
of the revertant colony numbers was ohtained in the Salma- -
nella typhimurium strains TA 98, TA 100, TA 1535 and TA 1337,
when compared with the carresponding controls. The presence of
liver microsomal activation did not influence these findings.

In the strain TA 1538 in both experiments, the number of re-
vertant colonies was increased at a concentratiaon of 46 4 mcg/pl.
when tested without liver microsomal activation. In the first
experiment, the revertant rate was increased but not doubled
versus the contral. In the second experiment, there was a
dose-dependent increase with an exact doubling of the re-
vertant rate at a concentration 46 .4 mcg/pl.

CONCLUSION

A weak, hut reproducible increase of revertant colcny numbers

was found in the strain TA 1538 withaout liver micraosaomal acti-
vation in two independent experiments In the first experiment,
the number of revertants was not douhlsd, hut in both experiments
the increase of revertants was found to be strain soecific, de-
tected in *he same concentration range and in the ahsence of
liver microsamal activat.on

For this, it is cancluded that during the descriised mutagenicity
test and under the experimental conditions reported, the test
article induced point mutaticns hy frameshifts in the genome of
the strain TA 1538

Therefore, this sample aof OUAB 342 is considered fto =xhinit a
weak mutagenic activity in this Salmanella typhimurium reverse

muzation assay
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This in vitro experiment was performed o assess theo poctential
gene mutagenic activity of QUAB 242

The :fanﬂard quality control prirciples of “Wegleitung dar IKS
{Interkantonale Kant ral_:tolle fuer Heilmittzl) hztreoifond Suta
Ladarpraxis fuer nichtklinischa Labsrversuche” fram April 283,
1730 (amendad Junz 23, 1?32), Berne/Switzerland were apolied.
1.2 RATIONALE -

The test procedure was accarding to Ames et al. (1:

The microbial assay i1s based on reverse mutatiaon aof Salmanm2lla

typaimirium from auxatrophism (histidine dependent) ts proto-
trophism (histidine indepandent). When mutated Salmonszlla
typnimurium are expaszd to a mutagen, mutation %o the histidine
independent form takes place in a propartion of the bacterial
populatiaon. These are rzadily detectahle due to thair ability
ts grow on a histidine deficient medium.

Exffosure of strains of Salmonella typhimurium to a chemical
mutagen may produce revertants which arise as a result af &
hase-pair substituticon in the genetic material or as a frameshift
mutation in which genetic maferkal is either added, d=2l2ted ar
mis-cadad.

Since many compounds 43 not exert their mutagentic 2cft:vity until
they have heen metabaolized hy enzyme systems nst avai.ahla in
the hacterial cell, the test articlzs and the hactaria wuerz in-
cubated hoth in the absence and in the presesnca of a =nfactor-
supplemented post-mitochondrial fraction prepared f-cin “He

A

livers of rats treated with enzyme-inducing agents Arszlor 1254,

To validate the test, reference mutagens wer2 t2s%32 s3arallal

Lo the tesi article.

< MATERIALS aND METHODS

2. 1 TEZST ARTICLE

[dentificatian A8 342

atch/ /Lot aumber 040435-242 M5 S4

Chemical dzromination 3-Chlar-2-hydraxypraopyl-N, N N-dimnethyl -
daodecylammoniumchlaorid

Purity . 40 QL% {cf. Certificat =f armalvsis,

April 3, 395D
Physical apoearance coilnrless, clezar flurd
Stahility nat availahle fram the sponsar
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Tos avoird any llg4t effectz an the t2s+ =
me-+*s wers performed under yeliow light.
On the day of the experimen%, the %test a
1n bidistilled water at the highest inve
doses were dilutiocns from this stock solu
in third-icg interwvals.

The ta2st artizclz2 was investigataed at
ratians:

10, 2.14, 4. 64, 10, 21.6, 456 4, 100 and
plate (mecg/pl )

The nighest conczrtraticon was limized hv
the test article to hactzria A pra2limin
TA 1537 and RTA of Salmeonella typhimuriu
toxic effect at concentratian of S00 m

(=3

al

cmooind,

ticle was
tigatzd
tion with

r
7

S

2145 micro

-

‘e e N

the cvt
ary tesft aon
m rzscltad
cg/pl and

=y’

1
L

1]

xpari-

dissalvad

i0se

The ather

the solvent

the following carcant-
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All control data were established

expariment.

r

-

Megative LCantral.

Bigistillaed water, salvent of the test a

Pasitive Controls.

rticle.

rams per
<icity of
3TCALNS
a3 3trong
Migraer
Tne

-—ve w..

Reference mutagens not requiring microsaomal drug-metazslizing

2NTyme.
Methyl methanesulfonate+ 500 mcg/pl. far TA 1G9
?-Aminoacridine+ 40 mcg/nl. for TA 1537
2-Nitrofluoranaw S mcg/pl. for TA 73

TA 128

TA 1537

TA 15332
M-Ethyl-M-Nitro-
N-Mitroscguaniding» 18 mcg/pl. for TA 73

TA L1927

TA 1<3<
R2f2rance mutagens requiring micrcsamal drug-metasslizitg enzyme
2-Aminoanthracene* 3 S mca/pl for TA 3

HE T

TA 1523

1 mcg/pl  for TA L33S
10 mca/pi  tar TA 1Z22°

Benzao-(A) ~pyrene=» S mcg/pl. for TA 7?3

TA 1406

TA 1537

Ta 1533
Aszptic Contral
AN experimeant with th2 S5-7? mix was aerformed (cf stuc, sra-
cedurs)
& Aldrich; Chemie Brunschiuig, 40CC Basel/Switzeriand
<#  Fiuxa, 9370 Buchs/3gitzerliand
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Racterial test arganisms:

Salmonella typhimurium TA 93, TA 100, TA 1535, TA 1337 and
TA 1333; ohtained from 3.N. Ames, University of California,
Rerkelay LA, 74720, USA, May 1931

Charactarization of strains:

The strains uszd arz2 mutants derived from Salmonella tynhi-
muritum LTZ2 and have fsllowing genotype:

typhimurium TA 15395 his G446 rfa- uvrB-
ctyphimurium TA 1537 his C307% rfa- uvrB-
typhimurium TA 13538 his 03052 rfa- uvrB-
ctyphimurium TA 78 his D30352 rfa- uvrB- R+
~typhimurium TA 100 his 546 rfa- uvrB- R+

W U Ul WU

2 '
All the strains carry a mutatian Known as deep raough (rta).whxcr
affects the cell membrane soc that. the anormal lxpoprl»saccharl
cell coat is defective’ These strains allaow a greatzar serme-
ahility cf the test agents acraoss this membrane and inta the
c2ll. )

by a

In bactegria, almcst all the primary damage caused to A
re r 3Systems.
a-

n
'
mutagen is repaired by 2excision and recombination gal
Therefore, only a small percentage of the potential mu!
genic damage is =zxpressed. The tester strains used lac
exCcision r2pair syst2m fuvrB), thus making tham mor2 s
£t mutagens.

strains TA 7?3 and TA 100 also carry an ampiciil
factor (R} which makes them particularly sansitiva :c mu

The strains TA 153 and TA 100 are s2nsitive tao
substituticn mutagens; the strains TA 1337,
are s2nsitive ta frameshifr mutagens.

The tzster strains arz2 checked at ra2gular intervals for their
cznetic markers, according to publisned metheds (L

The strain cultures are storad in sterile O 5 ml ampoulss
{0 45 ml hactarial ~ulture and 2.05 ml Dimethylsulfax:de)
zt -70 degrezs c2ntrigrade

_1{0 )



1

4Pre-culture af strains:

The hacteria were graown in a snaking water hath for 135 hours
svarnight at 37 da2grees centigrade in 2.S5% Mutriz2nt Broth No 2=
After caanLLuga ian, the hacteria were2 resuspended to a con-
centratian of approxxmately L x 10 exp. 8 to 2 x 10 exp ? =zells

L

ger milliliter in C.18% Nutrient Broth and 0.S5% scdium chloride.
The zoncentration of g2rms was caontrolled photometrically and

detzrminz2d in an 2xpzrimental test mlrh Histidine-rich potassium
chloride solution on selective agar plates (zf. study procedure) .

2.4 LIVER MICROSOMAL FRACTION 5-7 MIX

- am W R W W 4 e e e MR e ML M MR B WD G YR ML WP R G M AR wh ae mm 4B AR W W W e W YR T M ME R W A W Y W W e M = em e m =

The 5-7 mix was prepared an the day of the axpariment

Specific pathogen-free male Wistar rats (130 g - 30C g, KFM-Ha,
cuthbred=#), received a single 1.0 injection of Arnclor 1254=s=
dissolved in Oleum Arachidis (200 mg/ml) at a dosage of 500
milkligrams per kilogram of body weight ta induce liver micrgsamal
enzyme activity five days before the experiment.

The rats were Xilled by cervical dislocation and 2xsangui-
nated on the fifth day post application following a 14-14
hours starvation periaod.

-—ve.

Livers wer2 removed under aseptic conditions and homagenized
with ice-cold 0 1S molar potassium chlaride (S g 0f liver to
1S g of potassium chloride) The homogznates were zentrifugad
at 9000 x g for 10 minutes at O to 2 degrees centrigrade. The
sup2rnatant fraction (S-7 fraction) was collected far th
preparaticn of 5-9 mix

Compasitian of L ml 5-9 mix.

Na2HPC 4**** 120 mizra moles
MgCLZ swxs 3 mizcrao moles
KC1 anw 33 micrn molas
MADP LR 2 4 micrao molzs
G-5-P snmsxw 3 micrc molas
5-7 Fractian 0 3 ml

e e m A e s am e s m e e . M e W s P e wm e e . T e e W W M W W W e M e e v e e e = W w = om =

Oxcid; Fakala, 4000 Basel/Switzerland
*+ Klzin~izrfarm Madserin AG, 4413 Fuellinsdorf/Switzeriand
2% Analahs; Xantron, 3000 Zuerich/Switzerlanc
(Arsclar. polvchlorinmated biphznyl mixtursa)
zxws ARS 30C0 Bazsel/Switzerland
+x2%x+ Bozhringer Manntzin, 4330 Cram/Switzerland
veerasr Fl ke, 72470 Buchs/Switrerland

P
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For each strain and dose level, including the contrals
a minimum of three plates were ussad.

y

The following materials were mixed in a t2st tuise and poured

onto the selectivz agar plates«.

100 microlitars (mcl) T2st solution at 2ach dossz level, salvent
{negative cantrol) or refersznce mutagen
solution (positive =sontral),

500 mel 5-7 mix (for test yith metzholis acty:-
vation) or 0.1S5 M Na2HPI4, (for tost
withaout metaholic activatian),

100 mel Bacteria suspension (zf. tast systam,

R pre-culture of the strains), ;
L]
t
2 ml Jverlay agar consisting of C.& 7 Bacto

agar#* and 0.6 % Nall supplementzd with
16 Z 0.9 mM L-Histidine##+ and 0.5 mM
Biotinew*+ solution.

The plates were incubated at 37 degrees centiarade in the
dark for 3 days The his+ revertant colani2s were ~ountad
with an Art2k 380 counter or counted by hand if nrecLplL-
tation of t2st articla precluded automatic sounting.

Far the aseptic cantrol experiment, 100 micralitzrs 3% 3-7 mix
pere added to 2 milliliters coverlay agar and troatad as
mentioned abowve.

For =2ach test, the gera conc2ntratisn of tns Pac-ariil straiss
was determined hy pouring a mixture of 100 micralis2rs =29 a

2 % 10 2xp.S diluted bacteria suspension (SVeErnlght culture)
with a Histidiace-rich ogotassium chlarids sclubtion om%23 3 salac-
tive agar plate After tnrz2e days of i{ncuzatian at 27 Zzgrees
centrigrade, the caolanizs wers scgunt2d snd the counts auLti-

pii2d with the dilutian faczor.

# & Pourmatic (Ma2w Brunswick Scisntifis Camp.) was ussa !
£ill the platas with 22 ml of L. S % hacts agar 1n vagzl
Bonner medium € with 2% Glucose. :

#% Chemi2 Brumsshwig, 4000 Basel/Switzerland
#ew Flgka, 7470 Buchs/Switzerland

-4




.6 TOXICITY TEST
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To =stimate the cvtotoxicity of the test article, orototroph:ic
hbacteria (spontaneous revertants cf TA 1537 = RTA) were added =s
an 1ntzrnal standard tec fthe selective agar plates, tagether wizth
TA 1337 (cf. study procedure). The differznce in the mumber of
calonies on plates with and without added protatroohic hacteria
at each dose level of the tasst article was comparsd to the
number of colonies chtained with the negative contral The ratic
of the two values was expressed as relative survival rate with
the negative contrel at a 100N % survival rate.

Additionally, the toxicity of the test article can 9e shouwn
in the mutagenicity assay, hy a reduction in the number of re-
vertants or by a reduction or a clearing of the background lawn.

2.7 DATA RECORDING

T T P N o e o e T S e e e = E - ... EEE - eme .. " mw .m- . m o - — - -

The number of revertant calonies was r2corded manuallv for kach
olate from the counter.

Indjvidual plate counts and the mean numher of revertant cola-
nies per plate are presented in tabular form for the taest article.
positive and negative controls.

2.8 EVALUATION OF RESULTS

TS T MR e m M e m e ek e W T TE T M MR R h M W P P e e W e MR R e e R R e e e W e W e e o e e = e e

A material is identified as a mutagen in this test svstam if
there is a reproducihble demonstration of a dose efizc~ relation
o with a 2-fold increase in the number of revertants aver the
| contrals in a minimum of one strain. With the stra:n T3 100,
! a 1.3-fold increase is the criterian for a positive ~gsclt.

i These criteria are generailyv 1n accordance with the :ntarnat:onal
used standards for tne svalutation of results ohtai~ga from the
Ames Test (e g. Ref. 1, 2, ang 3).
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In the current study, the fallowing resudlts have Eeen
compiled:

_.._--__-_---_-_-—-_-.-----_——---..--.._--.._--..--n-..-..‘--—---——-.--__.

ntraticns af Salmonalla typhimurium used 1n <Ars
ay were as ftollows: -

FIRST EXPERIMENT SECOND EXPZRINENT

T 78 = 1.2 x 10 exp ? cells/ml = 1.0 x 10 2.5 7 c2lls/ml
TA 10 8.0 x 10 2xp.8 =zalls/ml = 3 9 x 1€ 2xpg S ec2lls/ml
TA 1535 = 1.4 x 10 exp.? cells/ml 7.9 x LD 24p 3 c2lls/ml
TA 1537 = 2.5 x 10 e2xp 3 cells/ml = 2.3 x 1% 2+4p 3 c2ilss/mi
TA 1538 = 2.1 x 10 exp.? cells/ml = 1.3 x 19 245 ? cells/ml
in the experiments without metahbolic activation,

T# 93 = 1.3 x 10 2xp 7 cells/ml = 7.4 x 10 axg 3 célls/ml
TA 100 = 6.3 x 10 2xp .3 cells/m} = 7. 3 x 12 243 3 chbllis/ml
TA 1835 = 1.1 x 10 exp.? c=2lls/ml = 1.8 x 13 2x0 ? c2llis/ml
TA 1537 = 1.4 x 10 exp.9 cells/ml = 4 7 x 10 e«0 3 cells /m;
TA 15313 1.8 x 10 2xp.9 cells/ml = 1.3 x 1C 2xp ? c2lls/ml
in the experiments with metahbolic activation

3.2 TOXICITY OF THE TEST ARTICLE

In the toxicity experiment with QUAB 342, a reducs.3r :f tha
relative survival ra;a was ahserved wlthou- metansl.: 2w tivation

: i
starting at 46.% mecg/pl and with metaholic activati=~ at 3 con-
czntration af 215 mcg/pl.

Additianally, a reducticn upg tc a claaring of the Sacz<3rsund lawe
Was abserved starting from 45 4 to 100 mes/pl  3mz2 -:-2.:1z2d aumser
of revertants were found in some strains at the mPL37E3T zean2ntra
{215 mecg/pl ) t2sted

3 3 ZTONTRIOL ZXPERIMENTS

Control platzs with thz solvent (negative cantral) s~z.ood

numbBars of spantanz2ous revertant colani2s pger plate wrizn

wer2 withia the narmal range 5f thase cited in $the L.es-ature (L3
Cortrol plates with rofzrenze mutagens {(pasitive conzrals)

showed a distinct incrzase of the ravertant colompiszs with the
tE23%er strains. This confirms the reversisgn prapgerzizs ot zach
sirain Tha pasittive rasulfts of the mutagsns Z-Amins-zath-rzs2ns
and Benzof{ajlayrenz indicata that the metabolizing svstem was
functioning.
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In the descrihed bacterial mutagenicity to
:ncrease of the ravartant colaony mumhers
Salmonella ftyphimurium strains TA 78, TA
TA 1537 at all dose levels testad when en
rasponding controls. The presence af live
vatian did not i1nfluence these findings

[n the strain TA 1533, the number of revertant colznizs was
increased at a concentratian of 45 .4 mcg/pl. in hoth 2xperi-
ments when ta2sted without liver micrasomal activat:.an.

In the first experiment, the revartant rate was incr2ased
approximately &3 % versus the contraol. In the secand 2xpe-
‘riment, the number of revertants incrzasad starting at

10 mcg/pl. and reached an exact doubling versus tha control
a2t a concentraticn of 46 .4 mcg/pl.

A

4 CONCLUSION

- e w.
'

*

A weak, but reproducible increase of revertant colany numbers

was found in the strain TA 1533 without liver microsamal acti-
viation in two independent experiments. In the first experiment,
the number of ra2vertants was not doubled, hut in 5ath 2xperiments
the increase aof revertants was found to be strain specifiz, de-
tected in the same concentration range and in the assence of Livar
microscmal activation.

ML tagenicity
th2 test

~“e genome of

For this, 1t is cancluded that during the descrine
test and unda2r the experimental conditions reparta
articls induced goint mutations by frameshifts in

the strain TA 1533.

Therefaore, this sample of QUABR 342 1s considerad o =
weak mutagenic activity 1a this Salmonella tymhimurtam
mutavtiaon assay
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2-NF 5 mcg 493 436 —— 4 330
302 443 ) — 47 3in
: 501 357 432 o 54 a3 535 9ss
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rCC PROJECT 0475565 FIRST EXPERIMENT PARLE

TEXLCLTYTY TESY WETHOWT &% MIEX
. RELATIV

pOSE MEAN NUMBERS OF REVERTANT COLONIES SURVIVAL RATE

TA 1$37 TA 1537 + RTA

g mcg control i0 367 i.00
£.0 mcg 8 358 ) 0.%8
2.16 mcg 11 358 3.37
o4.&;4 MCg i0 352 0.95
10.0 mcg 7 354 .95

_A N

21.6 mcg ? 359 .98 :
46 .4 mcg i1 i89 .50
{ 100.0 meg 10 42 3.0%
216.0 mcg 13 13 d.40
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TEOXECLETY TYTEST WEITHAOAQUTY, &S99 MIX

RELATIVE
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RELATIVE

DOSE MEAN MUMBERS OF REVERTANT COLONIES SURVIVAL RATE
TA 1537 TA 1537 + RT&
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1. GENERAL INFORMATION
1.1 Study Specification

Sponsor : Degussa AG/ZN Volfgang
Industrielle Toxikologie (US-IT)
Postfach 13 45
D-6450 Hanau 1

Testing Facility : ASTA Medica AG -
Institute of Toxicology
KantstraRe 2
D-4802 Halle-Kiinsebeck

Study Director,

Veterinary Care,

Pathology : Dr.med.vet. K. Krauser

Study Performance : Mrs. M. Beste, Mrs. A. Lagoudis

Bone Marrow Evaluation : Miss C. Barkey

Jbuality Assurance ¢ K.E. Fichtner :
Representative: Dr. B. Wilker (formerly: Roos)

Test Material QUAB 342

Testing the mutagenic properties (damage to the
chromosomes and/or the mitotic apparatus)

Objective

OECD Guideline No. 474 (1)
EEC Directive (84/449/EEC) (2)

Test Guidelines

Study Number

: 877858
Time Schedule : Protocol and 1 amendment 0ct/04/1990
Day of Administration 0ct/15/1990
Last Day of Bone Marrow
Sampling Oct/18/1990
Date of Report Jul/15/1992
Quality Assurance : The study was performed according to the regula-

tions for "Good Laboratory Practice” (3).

Archivation ¢ The approved protocol, all raw data obtained in
the course of the study, all bone marrow smears
as wvell as a copy of the final report are kept
in the archives of the Institute of Toxicology
at least 30 years (starting with the report
date). Afterwvards the sponsor will decide on
further use. '

p\:szy -
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1.2

Study No.: 877858
Report

AUTHENTICATION '

I, the undersigned. heresby declare that to the best of my knowledge the
study was performed under my supervision in accordance with current Good
Laboratory Practice (as laid down in the German Chemicals Act).

In line with normal practice in this type of @hort cerm study, the prota-
col did not require analysis of the dose form.

This report represents a true and accurate record of the results obtained.

0 fistr
Study Director : Wj7}10~ /ZﬂuUJb(4<

nlmed vet. K. Krauser

R L ITEN

Report Review

Head of the - e
Institute of Toxicology : /47 /S p £21¢
Dr. med vet V Jahn :
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1.3 ASTA Medica AG
Corporate Quality Assurance
Section GLP/GCP

Quality Assurance Statement

The non-clinical laboratory study

QUAB 342
Mouse Micronucleus Test
(Single Intraperitoneal Administration)

performed at ASTA Medica AG, Bielefeld,

. vas inspected and audited for conformance to the principles of Good Labora-
tory Practice (GLP). ‘

The dates of inspections and reports to study director and management are
given below.

Phase of Study Date of QA Inspection Date of QA Report
Protocol Review Oct. 15, 1990
Experimental Period Oct. 15, 1990
Oct. 16, 1990
Oct. 18, 1990 Oct. 19, 1990
(Evaluation) Apr. 19, 1991
(Statistics) Jun. 24, 1991 Jun. 24. 1991
Final Report Audit Jul. 15, 1992 Jul. 15, 1992
. N - : . . ’ - 'l
Date: \/\/“1‘ 2‘, 4ﬁ Il Signed: - (/\J
/ J ‘ K. H, Fichtner
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SUMMARY

This in vivo micronucleus test in mice was perfdrmed to assess the potential
mutagenic activity, induced by QUAB 342 through damage to the chromosomes or
to the mitotic apparatus, according to SCHMID with the modifications of
SALAMONE et al.

The experiment was performed with three groups, the negative and positive

control groups, each containing 18 males and 18 females, and the test group,

containing 21 males and 21 females.

Negative control group and test material group animals were given a single
intraperitoneal administration of 10.0 ml/kg body weight. Positive control
group animals received a single administration of 10.0 ml/kg body weight by
oral gavage. No test material group animal died.

The negative control group received physiological saline solution (0.9%). The
test material group animals received the maximum tolerated doses 1in respect
of the micronucleus test, i.e. 21.5 mg/kg body weight (males) and 31.6 mg/kg
body weight (females) of the test material QUAB 342 dissolved in aqua ad in-
jectabilia. The positive control group received 51.1 mg/kg body weight cyclo-
phosphamide dissolved in physiological saline solution (0.9%). i

.
H

t

QUAB 342 related toxic symptoms were registered in all test material group
animals. The symptoms consisted in clonic convulsions, stilted gait, ruffled
furs, ptosis, sunken sides, and hypokinesia.

Twenty-four (24), 48 and 72 hours after treatment, six mice per sex and con-
trol group and seven mice per sex of the test material group were sacrificed
and bone marrow was removed from the femurs for examination.

For each sampling time five animals per sex and group were used for evalua-
tion. One thousand polychromatic erythrocytes per animal wvere scored for
micronuclei. The ratio of polychromatic to normochromatic erythrocytes was
used to assess the toxicity of the test material by counting a total of 1000
erythrocytes.

The incidences of micronuclei were statistically analyzed by means of a POIS-
SON test. Estimation and testing were performed at each sampling time for
each treatment group and for each sex, as well as for both sexes combined.

After .a single intraperitoneal administration of the test material at
21.5 mg/kg body weight (males) and 31.6 mg/kg body weight (females) no signi-
ficant test material-related increase in micronucleated polychromatic ery-
throcytes was observed in both male and female animals, respectively males
and females combined, when compared with corresponding negative control group
animals at 24, 48, or 72 hours after administration. No clear reduction in
the PCE/NCE ratio was present in test material group animals when compared
wvith the corresponding control group animals, with the exception of one fe-
male at the 24-hour sampling time.

The positive control group animals, which received cyclophosphamide, exhibi-

ted a significant increase in the number of micronucleated polychromatic ery-
throcytes and thus validated the test system.

b /-
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CONCLUSION
QUAB 342 at 21.5 mg/kg body weight (males) and 31.6 mg/kg body veight (fema-

les) (single intraperitoneal administration) is non-mutagenic in the mouse
micronucleus test under the described conditions.

INTRODUCTION
PURPOSE

This in-vivo experiment was performed to assess the potential mutagehic acti-
vity induced by QUAB 342 through damage to the chromosomes or to the mitotic
dpparatus.

-—ew.owa.

RATIONALE

The test procedure was according to SCHMID (4) with the modifications of
SALAMONE et al (5).

The micronucleus test is based on the principle that in many mammalian cells
acentric chromatid and chromosome fragments induced by clastogenic agents are
left behind in the anaphase stage of cell division. They are included in the
daughter cells where they form micronuclei in the cytoplasm. These micronu-
clei persist in the erythrocyte after extrusion of the main nucleus and can
be scored.

The object of the test is to detect an increase in the frequency of micronuc-
leated polychromatic erythrocytes in the bone marrow of treated animals ver-
sus the controls. Differential staining allows micronuclei to be identified
under the microscope (6).

To validate the test system, a reference mutagen is tested parallel to the
test material.
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4.1

MATERIALS

TEST MATERIAL

Identification

Chemical Name/Synonym

CAS No.

Batch No.

Physical Appearance
Content/Purity
Solubility in H,O
pH Value

Storage

Stability

Additional Information

Formulation of
the Test Haterial

Study No.: 877858
Report

QUAB 342
(see Attachment 1)

: 3-Chloro-2-hydroxypropyl-N,N,N-dimethyldodecyl-

anmoniumchloride

41892-01-7

: 90 / Ma - 03

: Slightly coloured solid

83%

appr. 40X

—-—n——..

3-6 (appr. 40% solution in water)

: The test material was stored in a refrigerator.

..

.o

The stability of the test material was guaran-
teed by the sponsor under the given storage con-

ditions throughout the experimental period (un-
til January 1991).
See attachment 1 and under substance No. 8978¢

on file in ASTA Medica AG.

The test material was freshly dissolved in aqu:
ad iniectabilia (Ampuwa(R), batch No. PM 103
E6, supplied by Fresenius AG, D-6380 Bad Hom-
burg).
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4.2

A

4.3

0

POSITIVE CONTROL MATERIAL

Identification

Chemical Designation

Batch/Lot Number :
Physical Appearance
Purity :
pH Value :

Storage :

Stability :

Formulation of the
Positive Control Material:

NEGATIVE CONTROL MATERIAL

Identification :

Batch/Lot Number

Study No.: 8778358
Report

3

: Cyclophosphamide (see Attachment 2)

: 2—(Bis-(2—chloroethy1)—amino)—tetrahydro—ZH—

1,3.2-oxazaphosphorine-Z-oxide monohydrate

090029

: White crystalline powder

100.0%
4.9 (2% aqueous solution)

The positive control material was stored at room
temperature.

The stability of the positive control material

was guaranteed for the test period (until Dec.

31, 1991) :
. t

The positive control material was freshly dis-

solved in physiological saline solution (0.9%,

batch No. AEW 09D, supplied by Fresenius AG, D-
6380 Bad Homburg).

Physiological saline solution (0.9%) (Fresenius
AG, D-6380 Bad Hombhurg).

AEW 09 D

64-
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METHODS

TEST SYSTEM

Species

Strain

Breeder
Justification for
the Selection of
the Test System
Initial Age at Test
Initial

%ody Veight at Test
Husbandry

Housing

Caging
Animals per Cage
Bedding

Diet

Study No.: 877858
Report

: Mouse

: BOR: NMRI, (SPF Han)

Winkelmann, Versuchstierzucht GmbH & Co0.KG.,
D-4799 Borchen

Mice are recommended for micronucleus tests as
the international standard.

5 weeks

males : 29 - 35 g
females: 24 - 31 g

- e

ASTA Medica AG, Institute of Toxicology,

D-4800 Bielefeld 14

Building B, Room No. 214-1 (negative control)
and Room No. 214-2 (positive control and test
material group)

Macrolon cages, type II
1

Animal bedding-chips, Jelu-Werk, J. Ehrler Indu-
striemehle, D-7092 Rosenberg/Wiirtt.

According to information from the manufacturer
contaminant analyses of the bedding are perfor-
med in appropriate intervals. The pollutants are
toxicologically insignificant in the quantities
detected for the experiment performed. Certifi-
cates of analysis are on file in ASTA Medica AG.

: Standard diet ad libitum, ssniff(R) M, "Special

diet for Mice", supplied by SSNIFF Spezialdiiten
GmbH, D-4770 Soest (composition of the diet see
Attachment 3). According to information from the
manufacturer contaminant analyses of the diet
are performed in appropriate intervals. The pol-
lutants are toxicologically insignificant in the
quantities detected for the experiment perfor-
med. Certificates of aralysis are on file in
ASTA Medica AG.

~ (5 -
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WVater

Room Temperature

Relative Bumidity

A

Room Lighting

Room Hygiene,
Cage Cleaning

5.1.3 Allocation and

Study No.: 877858
Repert

: Water ad 1libitum in drinking water quality of

the Stadtwerke Bielefeld (Municipal Works Biele-
feld). Automatic watering system with drinking
nipples.

According to information from the Stadtwerke
Bielefeld the water is investigated in appropri-
ate intervals. Regarding these analyses, the
contaminants are toxicologically insignificant
in the quantities detected for the experiment
performed. Certificates of analysis are on file
in ASTA Medica AG.

: 22 + 2 degrees centigrade

: 55% ¢+ 15% Slight deviations from these values

vere present for a short period (ap-
prox. &4 hrs) the day before substance adminis-
tration, because of a technical defect in the
air-conditioning plant. These deviations are
considered not having influenced the results of
this study. ;
t
6 a.m. - 6"p.m. CET artificial lighting
6 p.m. - 6 a.m. CET natural light/dark rhythm

The room was cleaned regularly with commercial
antiseptics and the cages with the cage washing
machine type HAMO-R-T-500D (supplied by Hamo AG,
CH-Biel-Bienne,

Data on the ingredients of the antiseptics used
are on file in ASTA Medica AG.

Identification of the Animals

Number of Animals

Method of Randomization

Identification
of the Animals

5.1.4 Acclimatization Time

.
.

114 (57 males / 57 females)

Animals were placed into the different groups
using computer generated random numbers.

: Different ear notching of the groups; cage la-

belling with study No., animal No., sex, mate-
rial designation, sampling time and route of ad-
ministration.

5 days under test conditions with veterinary
care.

ol -
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5.2 EXPERIMENTAL DESIGN

5.2.1 Dose Selection

5.2.2 Route of Administration

Justification for the
# Route of Administration

5.2.3 Administration Volume

5.2.4 Study Procedure

Study No.: 877858
Report

: In an orientating acute toxicity study in mice

ae

after single intraperitoneal administration of
46.4 mg/kg (both sexes) and 31.6 mg/kg QUAB 342
(only males) severe symptoms of toxicity and
death occurred, while at 21.5 mg/kg in males and
31.6 mg/kg in females clear symptoms of toxicity
but no death were observed. Therefore 21.5 mg/kg
(males) and 31.6 mg/kg (females) Quab 342 wvere
considered to be the maximum tolerated doses.

Intraperitoneal (test material, negative control
material)

Oral by gavage (Nelaton catheter, red rubber,
Charriére-No. 6, supplied by Willy Riisch, D-7033
Rommelshausen/Stuttgart) (positive control mate-
rial)

For methodical reasons and according to the test
guidelines (1, 2) the intraperitonealiroute of
administration was chosen for negative control
and test material group animals. For validation
of the test system the positive control group
animals were treated orally.

10.0 ml/kg body weight

Three groups of mice, the negative and positive
control groups containing each 18 males and 18
females and the test material group with 21 males
and 21 females each received a single intraperi-
toneal administration or by oral gavage, respect-
ively (diet withdrawal: 16 h before treatment).
Group 1, the negative control, received physio-
logical saline solution (0.9%).

Group 2, the test material group, received
21.5 mg/kg body weight (males) and 31.6 mg/kg
(females) of the test material. The test material
vas given as a freshly prepared solution in aqua
ad iniectabilia.

Group 3, the positive control, received Cyclo-
phosphamide (51.1 mg/kg b.v.) dissolved in phy-
siological saline solution (0.9%).

The animals were observed for the first 4 to 6
hours after administration for the occurrence of
toxicity symptoms; on days 2, 3, and 4 only once
daily in the morning.

At 24-, 48- and 72-hour intervals after treat-
ment, 6 mice per sex and control group and 7 mice
per sex of the test material group were sacrifi-
ced to prepare bone marrow smears.

b7~
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The groups were as follows:
Groﬁp 1 2' 3
Negative Test Material Positive
Contrcl Control
Treatment Physiolocical saline QUAB 342 Cyclophosphamide
solution (0.9%) M: 21.5
(mg/kg) F: 31.6 51.1
Sampling time | Animal Numbers
p. appl. |
| M - 6 301-307 401-406
24 h |
| F 19- 24 322, 323, 330, 337, 340 419-424
|
| M 7- 12 308-314 407-412
48 h |
| F 25- 30 324-329, 331 425-430
A | ‘
| t
| M 13- 18 ’ 315-321 413-418
72 h |
| F 31- 36 , 332-336, 341, 342 431-436
I

Because of the strong toxic effects with risk of intercurrent death in severa
female animals, the following changes were made in the test material group ani
mals concerning planned and actual sampling times. The decision was based on tt
clinical symptoms.

Animal Numbers Sampling Time p.appl. Sampling Time p.appl.
Planned Actual
324 24 h 48 h
325 " "
326 " "
327 " "
328 " "
330 48 h 24 h
332 " 72 h
333 " "
334 " "
335 " "
337 72 h : 24 h
3 38 . [}] ”
339 " ”
340 " 1"t
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5.2.5 Preparation of Bone
Marrow for Evaluation

5.2.6 Microscopical Evaluation
of the Slides

5'3

DATA RECORDING

Study No.: 877358
Repcrt

. All mice were sacrificed by CO,overdose. Both

femurs were removed from each mouse and the bone
marrow cells flushed into a labelled <centrifuge
tube with approximately 1.5 ml of fetal calf se-
rum (Art. No. 210463, Boehringer Mannheim, D-
1800 Mannneim). The tubes were centrifuged at
approx. 180 x g for 5 minutes (Eppendorf Zentri-
fuge 5415, Netheler & Hinz GmbH, D-2000 Hamburg
65), a2fter which the supernatant serum was dis-
carded and the bone marrow cells suspended upen
a thin layer of serum. A small drop of the mar-
rov serum suspension was smeared on a slide,
which was identified by study number, animal
number, species, sex, material (in the test ma-
terial group), and date of preparation, and
allowed to dry overnight.

At least two slides per animal were prepared.
The following day, the smears wvere stained using
the panoptic stain method developed by PAPPEN-
HEIM (6). t

: For each sampling time the bone marrow smears

from the first 5 animals per sex and group were
used for evaluation. One slide per animal was
examined. The remaining smears of each sex and
group per interval were evaluated if macroscopi-
cal examination of the first smears revealed
technical imperfections which precluded accurate
microscopical analysis.

From each animal one thousand polychromatic ery-
throcytes (PCE) were scored under the microscope
(magnification 650-1000 x, C. ZEISS, D-708:
Oberkochen) for the incidence of polychromatic
erythrocytes with micronuclei.

The ratio of polychromatic to normochromatic
erythrocytes (PCE/NCE) was calculated, based or
1000 erythrocytes (PCE + NCE) scorec per slide
as a measure of the toxic efficacy of the tes!
material.

: The data generated were recorded in the labor

atory protocol. The results are presented in ta
bular form, including test material group, nega
tive and positive controls. The micronucleate
cells per thousand polychromatic erythrocyte
and the ratio of polychromatic to normochromati
erythrocytes are given for each animal examine
(Tables 1-3).

9




el g

page 16

5.4

5.5

5.6

STATISTICAL METHODS

CRITERIA OF ASSESSMENT

Protocol Adherence

Study No.: 877858
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: The frequencies of polychromatic erythrocytes

with micronuclei of the test material group and
the positive control group were compared with
those of the negative control group at each
sampling time.

A POISSON test (7) was applied (Tables 4 and 5).
The data from each treatment group for each sex,
as well as for both sexes combined, were compar-
ed with the respective negative control group
data using a VAX 8200 computer (Digital Equip-
ment Corp., D-8000 Miinchen 81). The values of
the first 5 animals of each sex and sampling
time were used for statistical evaluation.

If a test material produced no statistically
significant and reproducible positive response
at any one of the test points compared to the
negative control group, it is considered non-mu-
tagenic in this system (significance level: 5X%;
p £ 0.03). :

>

The study was conducted in accordance with the
original protocol inclusive amendments with the
following exceptions:

- Denotation of sponsor and testing facility
(due to organizational changes) and change of
address of the testing facility.

- Assignment of female test material group ani-
mals to sampling times (see page 14, point
5.2.4). :

- The centrifuge tubes (see page 15, point
5.2.5) were centrifuged at approx. 180 x g.

. ﬁ?() -~
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RESULTS
The following resylts have been compiled:
CLINICAL EXAMINATION

Animals of the test material group exhibited clinical signs as slight to mo-
derate clonic convulsions (21/21 males, 21/21 females), stilted gait (1/21
males, 13/21 females), ruffled furs (4/21 males, 11/21 females), ptosis
(4721 females), sunken sides (12/21 males, 16/21 females), and slight to mo-
derate hypokinesia (3/21 females). No test material group animal died.

Negative and positive control group animals did not show any abnormal clini-
cal signs.

EVALUATION OF BONE MARROW

After a single intraperitoneal administration of the test material at
1.5 mg/kg body weight in males and 31.6 mg/kg body weight in females no
significant test aterial-related increase of micronucleated polychromatic
erythrocytes was| observed in either male or female animals at eaqh of the
three examination| times, 24, 48, and 72 hours after administration, respec-
tively. This was|also true for the evaluation of the values from both sexes
combined at 24 and 48 hours. For the 72-hour sampling time a p-value of
0.048 vas found, when the incidence of micronucleated polychromatic erythro-
cytes was compared between the test material group and the negative control
group for both  sexes combined. This value at the border of a statisstical
significance is due to the particularly low incidence of micronucleated
polychromatic erythrocytes in negative control animals of the 72-hour samp-
ling time (mean: D.4X,), which is clearly lower than historical negative
control values in the Institute of Toxicology of ASTA Medica AG and also
than given in the literature (8). The number of micronucleated polychromatic
erythrocytes in | test material treated males of this sampling time was not
increased, when compared to other negative control group animals. Therefore,
the statistical | p-value of 0.048 (rounded 0.05) is considered not to be of
relevance for the estimation of the study results.

No clear reduction in the PCE/NCE ratio was present in test material group
animals when compared with the corresponding negative control group animals,
with exception off one female (No. 338) at the 24-hour sampling time.

The positive control group animals receiving cyclophosphamide exhibited a
significant and gqlear increase in the number of micronucleated polychromatic
erythrocytes and [thus validated the test. The dose used for this reference
mutagen had a |toxic effect on bone marrow as shown by the recuced PCE/NCE
ratio at 48 hours (males) and 72 hours (males and females), respectively,
after administration. '

CONCLUSION

Under the experimental conditions reported, Quab 342 induced no chromosome
mutation in mice by damage to the chromosomes or the mitotic apparatus, at
24-, 48-, or 72-hour intervals after the animals had received a cingle in-
traperitoneal dose of 21.5 mg/kg body weight (males) and 31.6 mg/kg body
weiacht (females). Therefore, Quab 342 is considered non-mutagenic in the re-
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9.

TABLES

TABLE
TABLE
TABLE
TABLE

TABLE

1-5

wm N

Study No.

Report

Number of Micronuclei, Negative Control Group
Number of Micronuclei, Test Material Group
Number of Micronuclei, Positive Control Group
Statistical Evaluation (Males / Females)

Statistical Evaluation (Both Sexes Combined)

-ve. ...

: 877858
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TABLE 1

MOUSE MICRONUCLEUS TEST, QUAB 342 *

Micronuclei scored in one thousand polychromatic erythrocytes with ratio PCE/NCE

Negative control group: Physiological saline solution (0.9%), intraperitoneal
route

24 hrs post-appl. 48 hrs post-appl. 72 hrs post-appl.

Animal MN Ratio

I |
| I
I I
| |
Animal MN Ratio | Animal MN Ratio |
No. PCE/NCE | No. PCE/NCE | No. PCE/NCE
I I
Males | !
| : I
1 3 2.05 |7 1 1.40 | 13 0 2.55
| : I .
2 * 0 1.71 | 8 2 2.04 | 14 1 4.05;
I | t
3 1 1.93 | 9 0 2.09 | 15 1 2.70
I I
4 2 2.45 | 10 0 1.20 | 16 0 2.80
I |
5 2 1.89 | 11 0 1.75 | 17 0 3.41
I |
Mean 1.6 | 0.6 | 0.4
SD 1.14 [ 0.89 | 0.55
N 5 | 5 | 5
I | —=mmemmmm e
Females | |
| l
19 1 1.77 | 25 1 2.13 | 31 0 2.41
I |
20 1 1.97 | 26 2 1.86 | 32 0 3.33
| | !
21 2 1.67 | 27 1 1.72 | 33 1 3.47
| {
22 2 1.67 | 28 2 1.57 | 34 1 3.13
. |
23 1 1.96 | 29 2 1.42 | 35 1 1.78
, | I
Mean 1.4 | 1.6 | 0.6
SD 0.55 | 0.55 | 0.55
N 5 | 5 | 5
—— - S | mmmmem e
| |
Mean ‘ : | |
M+F 1.5 | 1.1 | 0.5
SD 0.85 | 0.88 | 0.53
N 10 | 10 | 10
| |

MN = micronuclei; PCE = polychromati: erythrocytes;
NCE = normochromati. erythrc:ytes ——f7)?_
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TABLE 2
MOUSE MICRONUCLEUS TEST, QUAB 342
Micronuclei scored in one thousand polychromatic erythrocytes with ratio PCE/NCE

Test material group: 22;:§es: %i:g mg/kg body weight QuaB 342, intraperitoneal

route

24 hrs post-appl. 48 hrs post-appl. 72 hrs post-appl.

I
I
|
Animal MN Ratio Animal MN Ratio | Animal MN Ratio
No. PCE/NCE | No. PCE/NCE | No. PCE/NCE
| |
Males | |
I I
301 ) 1 2.24 | 308 3 1.48 | 315 2 2.37
’ I I .
302 0 1.79 | 309 0 1.16 | 316 0 2.68
| . I t
303 1 1.08 | 310 0 1.38 | 317 3 3.24
I I
304 1 1.32 | 311 1 1.03 | 318 2 1.85
I |
305 0 2.48 | 312 0 1.40 | 319 1 2.42
I |
Mean 0.6 | 0.8 | 1.6
sD 0.55 | 1.30 | 1.14
N 5 | 5 | 5
_— -— I - - l _________________________
Females | I
| : I
322 2 0.60 | 324 3 2.42 | 332 0 1.80
A I I
323 0 1.16 | 325 0 1.57 | 333 1 2.64
I I
330 2 0.72 | 326 3 0.86 | 334 2 4.75
I I
337 0 0.95 | 327 0 1.75 | 335 2 2.83
I I
338 1 0.47 | 328 2 1.29 | 336 0 3.02
I I
Mean 1.0 | 1.6 | 1.0
SD 1.00 | 1.52 | 1.00
N 5 | 5 | 5
________________________ [ R
- I
Mean | |
M+F 0.8 | 1.2 | 1.3
sD 0.79 | 1.40 | 1.06
N 10 | 10 | 10
|

BN = micrcnuclei; PCE = polychromatic erythrocytes;
NCE = normochromatic erythrocytes 1S -
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TABLE 3

MOUSE MICRONUCLEUS TEST, QUAB 342

Micronuclei scored in one thousand polychromatic erythrocytes with ratio PCE/NCE

Positive control group: 51.1 mg/kg body weight cyclophosphamide, oral by gavage

24 hrs post-appl. | 48 hrs post-appl. | 72 hrs post-appl.

Animal MN Ratio | Animal MN Ratio | Animal MN Ratio

No. PCE/NCE | No. PCE/NCE | No. PCE/NCE

Males
I I

401 24 2.24 | 407 13 0.37 | 413 8 0.46
I I

4027 43 2.21 | 408 17 0.62 | 414 8 0.33
| I :

403 19 2.40 | 409 22 - 0.32 | 415 8 016
| I

404 48 1.70 | 410 21 0.47 | 416 4 0.19
| : I

405 20 2.19 | 411 22 0.37 | 417 7 0.30
I I

Mean 30.8 | 19.0 | 7.0

SD 13.66 | 3.94 | 1.73

N 5 | 5 | 5

- ] - | e o e o o

Females | |
y I

419 27 1.82 | 425 5 1.16 | 431 3 0.94
| |

420 26 0.90 | 426 3 0.91 | 432 4 1.31

' | I

421 35 1.02 | 427 4 0.75 | 433 5 0.34
| I

422 .27 0.98 | 428 7 1.19 | 434 2 0.98
I I

423 23 1.05 | 429 10 0.80 | 435 5 0.48
I I ‘

Mean-  27.6 | 5.8 | 3.8

SD .45 | 2.77 | 1.30

N 5 | 5 | 5

_——— - - | ________________________ I _________________________
I |

Mean l |

M+F 29.2 | 12.4 | 5.4

SD 9.73 | 7.66 | 2.22

N 10 | 10 | 10
| |

MN = micronuclei; PCE = polychromatic erythrocytes;
NCE = normochromatic erythrocytes . /) O _
/




777 -

Page 23 Study No.: 877858
Report
TABLE 4
MOUSE MICRONUCLEUS TEST, QUAB 342
. Statistical Evaluation of the Data (POISSON Test)
| | r I
| 24 h | 48 h | 72 h |
| . |
I |
| I l I
| m £ | m £ | m |
| I
| |
I |
No. of Micronuclei | [ | |
# I | | : I
verum | 3 5 | 4 8 | 8 5 |
I | - | b I
neg. contr. | 8 7 | 3 8 | 2 3 |
| I I I
test statistic F | 0.3333 0.6250 | 1.0000 0.8889 | 2.6667 1.2500 |
| | I |
degrees of | | | |
freedom fl’ fz | 18, 6 16, 10| 8 8 18, 16| 6, 16 8, 10 |
| I | I
p-value | 0.967 0.806 | 0.500 0.598 | 0.055 0.363 |
|
|
No. of Micronuclei | | | |
I I I I
pos. contr. | 154 138 | 95 29 | 35 19 |
l I | I
neg. contr. | 8 7 | 3 8 | 2 3 |
| | I |
test statistic F .| 17.1111 17.2500 | 23.750C  3.2222 | 11.6667 4.7500 |
. | | I I
degrees of | | | ‘
freedom-fl, fz | i8, 308 16, 276 | 8, 190 18, s8 | 6, 70 8, 138 |
| | | |
p-value | 0.000 0.000 | 0.000 0.000 | 0.000 0.000 |
| | I |
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TABLE 5

MOUSE MICRONUCLEUS TEST, QUAB 342

Statistical Evaluation of the Data (FOISSON Test) for Both Sexes Combined

Study No.:

Report

I
! 24 h | 48 h i 72 h
|
|
| I I
| m + f | m+ £ | z + f
I
|
|
No. ofﬁuicronuclei | | |
| | | ;
verum | 8 | 12 | 13 t
I | |
neg. contr. | 15 | 11 | 5
—— | |
test statistic P | 0.5000 | 1.0000 | 2.1667
I | |
degrees of | | |
freedom fl’ f2 | 32, 16 [ 24, 24 | 12, 26
I I I
p-value | 0.953 | 0.520 | 0.048
No. of Micronuclei |
I
pos. contr. | 292 124 | 54
I | I
neg. contr. | 15 | 11 | 5
| :
test statistic F | 18.2500 | 10.3333 | 9.0000
I I |
degrees of | | ' |
freedom f,, £, | 32, 584 | 24, 248 | 12, 108
| | I
p-value | 0.000 | 0.000 | 0.000
| I |

877858
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10. ATTACHMENTS 1-3

ATTACHMENT 1. Test Material
ATTACHMENT 2. Positive Control Material

ATTACHMENT 3. Diet, Composition
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'Solubility

Attéchment 1

Data on Test Substancs No.

Supplier

Test Substancsa/
Trade Name/Identity:

Synonym

CAS No.

Batch No./Data of
Production .

Physical Appearancs:

Purity (Method)
Known Impurities

(1]

Density

pE-Value

Storage

Stability

Dept. IC-ATPS

Study No.

: DEGUSSA AG, IN Wolfgang

P.Q.3cx 1345, D=345Q0 Hanau 1

Quab 342 (Lauryl-Quab)-

3=-Calor=-2-aydrexyprepyl-N,N,N~dinethyl-
dodecylammoniumchlorid

41892-91-7

Charge 950/ Ma - Q3

. epesma.

slightly coloured solid

Purity: 85 %

Digquatermary salt: 8,6 %

Glycol: 2,53 %
ca 40 ¥ in watexr

ca 1g/ml

Calcraydrin: 84,8 %

3= (ca 40 % solution in watar)

0 - 10 °¢

Praovided the a.m. storage conditions the
testT substance is stable until ianuaps’93

(no _measyurable loss of achivies within

2..vears)
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Attachment 3

ssniff M
Special Diet for Mice

Nutrients (in % Diet)

. Raw Protein 21.00%
Raw Fat 3.50%
Rawv Fiber 4.50%
Rav Ash 6.50%

Amino Acids (in 1 kg Diet)

Lysine 1.40%
Methionine 0.45%
Cystine 0.30%
“Glycine 1.00%
Leucine 1.70%
Isoleucine 1.00Z
Arginine 1.40%
Phenylalanine 1.00%
Tryptophane 0.35%
Histidine 0.50%
Alanine 1.00%
Tyrosin 0.70%
Asparagine Acid ' 1.60%
Glutamine Acid 3.50%
Valine 1.00%2

Trace Elements (in kg Diet)

Manganese- 75 mg
Copper 12 mg
Zinc 80 mg
Iodine 1 mg
Ferrum 380 mg

Fluorine 10 mg

Calcium 1.20%
JPhosphorus 0.80%
Sodium 0.30%
Magnesium 0.20%
Potassium 1.00%

Vitamins (in 1 kg Diet)

A 25,000
D, 2,500
E 75
B, 20
B, 40
B 15
8%, 80
Biotin 250
Pantothenic Acid 50
Choline 2,000
Folic Acid 2
Nicotinic Acid 150
K, 5

Aliphatic Acids

Data available on request

I.E.
I.E.

mg
ng
mg
meg
mcg
ng
ng
mg
mg
mg




Lauryl-OUAR

REPORT
TRANSLATION

June 30, 1982

[T e

Acute Toxicity
Testing the Acute Toxicity :
after Single Oral Administration :

Project No.:
Tnd.-~TOX-79-81/82
Us-IT=-No.: 82-0086-DKT



Project No.:
Ind.=TOX-79~-81/82
US-IT~No.: 82-0086-DKT

Summary

Lauryl-Quab was studied for acute toxicity after (single) oral
administration in the rat.

The tast substance, available as a liquid, was used as diluted
agqueous solution (Aqua demin), or undiluted, with an increasing
administration volume between 2.15 and 4.65 ml/kg.

The LD 50 values were for female rats 3.05 nl/kg (= 3066 mg/kg)
and for male rats 2.32 ml/kg (= 2332 mg/Kqg)

Intoxication was characterized by disturbances of the

autonomic nervous system and the genaeral condition (tremor,
stilted gait, sunken sides or abdominal distension, salivation,
ruffled fur, diarrhea, loss of body weight). Ante mortem loss of
raflexes, convulsions, nydriasis and dyspnoea occurred in some
ifdividuals. The coursa of intoxication was acuta to prolonged.

At necropsy of the deceased animals, stomach and intestine '
contained a colourless, red or yellow liquid. The mucosa of these
organs was reddened. In one animal the stomach was perforated. In
come cases gathering of liquid was detected in abdominal and
thoracal cavity.
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Zusammenfassung

Lauryl-QUAB wurde zur Bestimmung seiner akuten Toxizitdt oral an
der Ratte verabfolgt. Das in flissiger Form vorliegende Prifprodukt
kam in verdinnter wdssriger LOosung (Aqua demin) sowie unverdinnt in
steigendem Applikationsvolumen zwischen 2,15 und 4,65 ml/kg zur An-
wendung.

Die erhobenen DL 50 - Wertle betrugen fiir die weiblichen Tiere 3,05 ml/kg
( = 3066 mg/kg) und fir die mannlichen Tiere 2,32 ml/kg ( = 2332 mg/kg).

Im Vergiftungsbild standen Stdrungen des vegetativen Nervensystems und
des Allgemeinbefindens (Zittern, Stelzengang, eingezogener sowie aufge-
bldhter Bauch, SpeichelfluB3, gestrdubtes Fell, Durchfall, Abmagerung)

im Yordergrund. Prdmortal kam es teilweise zu Reflexausfall, Kridmpfen, §
Mydriasis und Dyspnoe. ler Vergiftungsverlauf gestaltete sich akut bis '
protrahiert.

Makroskopisch-anatomisch wurden bei den verstorbenen Tieren Flissigkeits-
ansamm]ungen, teils von klarem Aussehen, teils von roter oder gelber Farbe,
in Magen und Darm festgestellt. Die Wandung dieser Organe wies Rotung auf.
In einem Fall lag eine Perforation der Magenwand vor. Vereinzelt wurden
Flissigkeitsansammlungen in Bauchhohle und Thorax beobachtet.
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Einleitung

Nachfolgend wird iber die toxikologische Priifung von
Lauryl-QUAB berichtet. )

Die Untersuchung erfolgte im Auftrage des Fachreferates
fiir Industrielle Toxikologie der Degqussa, Frankfurt/M.
Sie wurde nach einmaliger oraler Gabe des Prifproduktes
an der Ratte durchgefiihrt.

Iweck der Studie war es, eine Bestimmung des Vergiftungs-
bildes, des Vergiftungsverlaufes und des Todeszeitpunktes
vorzunehmen. Die erhobenen Befunde werden durch Angaben
zur DL 50 ergdnzt.

Lauryl-QUAB lag als farblose Flissigkeit vor und kam tier-
experimentell unverdiinnt und verdinnt zur Anwendung. ;
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Methodik
1. Versuchstiere
Spezies : Ratte
Stamm . Wistar (Bor: WISW)
Ziichter : Winkelmann, Borchen
Geschlecht : & und g Tiere
Gewicht ;@ 127 - 147 g3 @ 127 - 141 g
Alter : 857 - 62 Tg.; Q 57 - 58 Tg.
Eingewdhnungszeit vor
Testbeginn : 5 Tage
spezielle Angaben : siehe Versuchsdurchfiihrung
unter Pkt. 4
g ;
i
2. Versuchstierhaltung
Haltung : Makrolonkdfige Typ III
Tiere pro Kéfig 1
Einstreu : Weichholzgranulat Typ 9
ALTROMIN®
. Fitterung : Standardisiertes Versuchstierfutter
ALTROMIN®
Trankung : Wasser ad libitum
Raumtemperatur : 219t 20¢

Relative Luftfeuchtigkeit : 50 - 60 %

Raumbeleuchtung : 12 Std. Leuchtstoffréhren-Beleuchtung
12 Std. Dunkelheit

Raumhygiene : Labor- und Kifigreinigung mittels hande]
iblicher Antiseptika, Instrumente- und
Gerdte-Desinfektion mittels Autoklav un
HeiBluftsterilisator

-/0 -
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Priifsubstanz (spezielle Angaben)

Chemische Bezeichnung

Chargen-Nr.

Form und Aussehen
Gehalt/Reinheit
LOslichkeit
NDichte

pH-Wert

Versuchsdurchfihrung

Futterentzug

Substanz-
Applikation

Dosenabstand
Faktor
Beobachtungszeit

Injektions-/
Applikationsvolumen

Tiere pro Dosis

Anzahl Dosierungs-
gruppen

Anzahl Tiere zur
Berechnung eines
OL 50 - Wertes

Gesamtzah! der im

. Yersuch verwendeten

Tiere

Versuchszweck

Lauryl-QUAB

klare Flissigkeit

27,87 %

Herstellg. verdinnter Ldsungen in Aqua demi
Verdinnungsfaktoren 1,47 und 2,1

1,007 g/ml|Die entspr. Konzentrationen be-
trugen 685 mg/kg und 468 mg/kg t

7.1 Annahme einer Ausgangskonz. von
1007 mg/ml.

16 Std. vor Versuchsbeginn

oral mittels Schlundsonde f

in dezimalgeometrischer Folge
1,47 bzw. 2,15
14 Tage

2,15 - 4,64 ml/kg; die Substanz kam verdinr
und unverdiinnt zur Anwendung
5

4 bei & und 3 bei 9

20 d' und 15 0

35

Bestimmung des Vergiftungsbildes, des Vergiftungsverlaufes
und des Todeszeitpunktes; [ 3 ]

Serechnung Ger DL 50 (Probitanalyse) [1,2.4,]

,}/-
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Ergebnisse

Lauryl-QUAB wurde zur Ermittlung seiner akuten Toxjzitdt oral an der
Ratte verabfolgt. Das Prifprodukt lag in flissiger Form vor und kam
verdinnt mit Aqua demin und unverdinnt in steigenden Applikations-
volumina zwischen 2,15 und 4,64 ml/kg zur Anwendung. Bei der Berech-
nung der Dosen (mg/kg) wurde eine Dichte von 1,007 g/ml zugrunde ge-
legt. Der Dosenbereich erstreckte sich zwischen 1007 und 4672 mg/kg.

Das Vergiftungsbild war vorwiegend durch Symptome wie Zittern, Stelzen-
gang, schleppender Gang, Speichelflull, gestrdubtes Fell, Durchfall und
eingezogener bzw. aufgeblahter Bauch geprdgt, was auf eine Stdrung des
vegetativen Nervensystems hinweist.Dariber hinaus zeigten die mdnnli-
chen Tiere wdhrend der 1. Beobachtungswoche nur eine mdBige Gewichts-
entwicklung. Bei einigen Tieren war eine Zyanose zu beobachten. Pria-
mortdl kam es bei den weiblichen Tieren der héchsten Dosierungsgruppe :
zu vollstdndigem Reflexausfall, starken klonischen Krampfen, Mydriasis
und Dyspnoe.

Der Vergiftungsverlauf ist als akut bis protrahiert zu bezeichnen. Erste
klinische Symptome traten 20 Minuten nach Substanzgabe auf und wihrten
bei den Uberlebenden maximal bis zu 1 Woche. Letalitdt stellte sich iber-
wiegend wahrend der ersten beiden Tage p. appl. ein, weitere Todesfille
traten noch in den folgenden 3 Tagen auf.

Bei der Sektion der verendeten Tiere kames in Abhdngigkeit von der verab-
folgten Dosis zu einer zunehmenden R&tung von Magen- und Darmwand. Diese
Organe wiesen, bedingt durch Flissigkeitsansammlungen in ihrem Lumen (teils
klar, teils von roter und gelber Farbe) eine pralle Fiillung auf. Bei einem
mannlichen Tier wurde eine Perforation der Magenwand diagnostiziert. Dieser
Befund steht nicht im Zusammenhang mit einem unphysiologisch hohen Appli-
kationsvolumen; er mub als cine Folge der Substanzeinwirkung angesehen wer-
den. In einzelnen rdllen wurden auch Flissigkeitsansammlungen in Bauchhdhle
und Thorax beobachtet.

"/
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"“" Die DL 50 - Werte sind in Tabelle ta und 1b wiedergegeben.
Der zahlenmdBige Unterschied zwischen den DL 50 - Werten der weiblichen
und mdnnlichen Tiere ist statistisch nicht signifikant, Er trdgt zufdlli-
gen Charakter.

In Tabelle 2 finden sich Angaben zur prozentualen Todesrate und zur
Uberlebenszeit.
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DL 50 - Werte von Lauryl-QUAB

Spezic. Ratte
Applikation oral
Tabelle 1a
oL S0 [ mi/kg ]
0 2,32
(1,58 - 3,39)
3,05
¢ (2,25 - 4,13)
g ;
i
Tabelle 1b
DL 50 [ mg/kg ]
2372
? (1593 - 3414)
) 3066
(2261 - 4159)

-4
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Summarys

Quab 342 vas applied once % to the dorsal skin area of rabbits
to determine its acute toxicity. The test substance, availablae
as a colourless liquid, was used undiluted.

Intoxication was characterized by tremor, ruffled fur, and
reduction of bedy strength. Intoxication was prolonged. Deaths
occurred between 2 and 7 days after application. At the appli-
cation site grey discolouration, reddening, and eschar formation
occurred.

At necropsy unspecific changes in kidneys, liver, spleen, lungs,
heart, and small intestine were obersaerved.

The LDsgg values were

probit analysis: ;
for male and female animals 2523 mg/kg (2.46 ml/kq) :

graphical estimation:

for male animals 3072 mg/kg (3.0 nl/kg)
for female animals 1946 ng/kg (1.9 ml/kg)

* remark of the translater: (occlusive for 24 hours)
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Auftraggeber

Priifeinrichtung

Priifsubstanz

Art der Priifung

Priifrichtlinie/-n

Berichts~-Nurmmer

Zeitplan

Priifleiter

Durchfiithrung der
Studie

Berichtsdatum

Ind.-TOX-508-85/86

..

DBEGUSSA AG / ZIN Wolfgang
Industrielle Toxikologie (US-IT)
rostfach 13 45

D-6450 Hanzu 1

ASTA-WERKE AG

Chenniscne Fabrik
Toxikologie Degussa-Asta
Artur-Ladebeck-Str. 128-152
D-4800 Bielefeld 14

: QUAB 342

Priifung der akuten Toxizitidt nach einmal&ger
dermaler Gabe am Kaninchen.

: OECD Guideline Nr. 402 (1)

: Ind.-TOX-508-85/86

Beginn: 23.10.84
Ende : 18.12.84

e

Dr. rer. nat. W. Mayr

oo

: R. Iselt

: 29.07.1986

- R/ -




Seite 3 Ind.-TOX-508-85/86

2. ZUSAMMENFASSUNG

QUAB 342 wurde zur Bestimmung seiner akuten Toxizitdt einmalig dermal
auf die Rickenhaut des Kaninchens aufgetragen. Das Priifprodukt lag
als farblose Fliissigkeit vor und kam unverdiinnt zur Anwendung.

Das Vergiftungsbild war gekennzeichnet durch Zittern, gestraubtes
Fell und korperliche Schwiche. Das Vergiftungsbild ist als protra-
hiert zu bezeichnen. Todesfille traten zwischen 2 und 7 Tagen p.
appl. auf. Die Applikationsstellen zeigten Graufiarbung, Rotung und
Schorfbildung.

Bei der Autopsie waren nur bei den weiblichen Tieren unspezifische
Verianderungen an Niere, Leber, Milz, Lunge, Herz und Dinndarm zu
becbachten.

o

Die ermittelten LD 50-Werte betragen:

Probitanalyse:

minnliche und weibliche Tiere 2523 mg/kg (2,46 ml/kg)
graphische Abschitzung:

mannliche Tiere: 3072 mg/kg (3,0 ml/kg)
weibliche Tiere: 1946 mg/kg (1,9 ml/kg)

Bielefeld, den 29.07.1986

Priifleiter: Institutsleiter:
/ % ){L’L‘L 2. 6
Dr. rer. nat. W. Mayr Dr. ped. vet. M. Herbst

" RA -
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3. EINLETTUNG

Nachfolgend wird iiber die toxikologische Priifung von QUAB 342 nach
einmaliger dermaler Gabe am Kaninchen berichtet.

Ziel der Studie war Art, Intensitit und Dauer der klinischen Symptome
sowie Todeszeitpunkte und Zahl der verstorbenen Tiere festzustellen
(1 - 2). Die Beobachtungsdauer betrug 14 Tage. Aus den Mortalitits-
zahlen wurde die ID 50 ermittelt (3 - 5).

Das methodische Vorgehen bhasierte auf der OECD-Richtlinie
Nr. 402 (1).

-~om s,
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5.1

5.1.1

PRUFSUBSTANZ

Priifsubstanz
/Handelsname

Chemische Bezeichnung
/Synonym

CAS~Nr.

Chargen-Nr.

Form und Aussehen
Gehalt/Reinheit
Loslichkeit

Dichte

pH-Wert

Aufbewahrung
und Stabilitat

METHODIK

Priifsystem
Versuchstier-Spezies
Stamm
Herkunft/Ziichter

Begriindung dex

Versuchstierwahl

Ind.-TOX-508-85/86

+ QUAB 342

..

: 1,024 g/ml

: 1,5

3-Chlor-2-hydroxypropyl-N,N,N—dimethyl-
dodecylammoniumchlorid

342 M 19

farblose Fliissigkeit

LT

: Die Priifsubstanz wurde bei Raumtemperatur

aufbewahrt. Die Stabilitit der Priifsubstanz
wurde vom Auftraggeber gewdhrleistet.

: Kaninchen

: WeiRe Russen (Albino)

: Asta-Werke AG,

D-4800 Bielefeld 14

Das Priifsystem wurde aufgrund internationaler
BEmpfehlungen gewahlt. Danach ist die Spezies
Kaninchen geeignet, potentielle toxische
wirkqualititen von Priifsubstanzen zu er-
fassen.
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5.1.2

5'1.3

Alter der Tiere
am Applikationstag

Korpergewicht
der Tiere am
Applikationstag

EingewShnungszeit

Versuchstierhaltung

Standort

Haltung

Tiere pro Kifig
Einstreu

Futter

Trinkwasser

Raumtemperatur

Relative Luft-
feuchtigkeit

Raumbeleuchtung

Raumhygiene,
Kafigreinigung

Kennzeichnung
der Tiere

Ind.~-TOX-508-85/86

.

: mannlich 9 - 12 Monate
weiblich 9 - 10 Monate

: mannlich 2,05 - 2,50 kg
weiblich 2,40 - 2,75 kg

: Mindestens 5 Tage unter Priifbedingqungen vor
Substanzapplikation

¢ Toxikologie Degussa-Asta
D-4800 Bielefeld 14,
Gebdude B, Raum Nr. 214-5

: Edelstahlkifige Modell ASTA
ASTA-WERKE AG,
D-4800 Bielefeld 14

-~

: 1

: ohne, Drahtbodenkifige

: Standardisiertes Versuchstierfutter
ALTROMIN (R), Firma Altromin GMBH u. Co KG,
4937 Lage,

: Wasser ad libitum in Trinkwasserqualitdt der
Stadtwerke Bielefeld, automatische Trankung
iiber Trankventile

s 22 +/- 2 Grad Celsius

: 55 +/- 15 %

: 12 std. Leuchtstoffrohren-Beleuchtung
1z Std. natirlicher Hell- Dunkelrhythmus

: Labor- und Kifigreinigung mittels handels-
tiblicher Antiseptika, Instrumente- und
Geratedesinfektion mittels Autoklav und
HeiRluftsterilisator.

: mittels Ohrnummer (Tatowierung), Kiafig-
beschilderung mit gleicher Nummer

" RE -
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5.2

Priifung
Futterenczug

Substanzapplikation

Begriindung der Wahl
der Applikationsart

Hiufigkeit der
Applikation

Applikationsform
Konzentrationen

Applikationsvolumina

Dosenabstand
Faktor

Anzahl der
Dosisgruppen

Ind. -TOX-508-85/86

am Behandlungstage

. dermal, zwischenr der geschorenen Schulter-

.0

.

und Fersenbeinregior

Die Priifsubstanz wurde mattels eines Patches
unter Okklusiv-Bedingungen 24 Stunden lang
mit der duBeren Haut in Kontakt gebracht.
Nach Abnahme des Verbandes wurde die auf der
Haut verbliebene Priifsubstanz mit Wasser
abgewaschen.

Die Priifsubstanz wurde aufgrund der moglichen
dermalen Exposition des Menschen 1in bezug auf
seine Toxizitdt nach einmaliger oraler Appli-
kation geprift. '

-

——e-

einmalige Gabe (24 stunden-Patch)
unverdiinntes Priiforodukt

m 0,909 - 4,22 ml/kg
w 0,909 - 4,22 ml/kg

in dezimalgeometrischer Reihenfolge

:m 2,15 w 2,15

Tiere pro Dosisgruppe :

Gesanttierzahl

Beobachtungsdauer

m 3 w 3
m 2 w 2
12

: 14 Tage p. appl.

" Rb -
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5.3

5.3.1

5.3.2

5.4

Beobachtungen

Ind.-TOX-508-85/86

Verhalten und Allgemein-

zustand der Tiere
(klinische Vergiftungs-
symptame) :

Mortalitit

..

Pathologie :

Bestimming der

D so-Werte :

Beobachtung der Tiere am Applikationstag
wdhrend 6-8 Stunden p. appl., danach tiglich
zweimal (vor- und nachmittags); an Samstagen,
Sonn- und Feiertagen einmal.

Alle aufgetretenen Vergiftungserscheinungen
sowie deren Beginn, Schwere und Dauver wurden
protokolliert.

Todeszeitpunkt, Anzahl der verstorbenen Tiere
pro Dosis

Alle gestorbenen bzw. am Ende der Beobach-
tunsperiode getiteten Tiere wurden obduziert
und AuBeres, Korpercffnungen, Korperhchlen
(Brust- und Bauchhtéhle) und deren Organ?
makroskopisch untersucht.

approximative Ermittlung, graphisch (6) sowie
Probitanalyse (3 - 5)

R 7 -
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6.

ERGEBNISSE :

Allgemeine Angaben

QUAB 342 wurde zur Ermittlung seiner akuten Toxizitidt dermal am
Kaninchen verabfolgt. Die Priifsubstanz lag als farblose Fliissigkeit
vor und wurde unverdiinnt appliziert. Unter Verwendung steigender
Applikationsvolumina von 0,909 bis 4,22 ml/kg erstreckte sich der
gepriifte Dosisbereich bei den médnnlichen und weiblichen Tieren
zwischen 931 und 4321 mg/kg. Die Dosisangaben beriicksichtigen eine
Dichte von 1,024 g/ml.

Klinische Beobachtungen

Das Vergiftungsbild war gekennzeichnet durch miBiges bis starkes
Zittern, gestridubtes Fell sowie korperliche Schwiche.

Der Vergiftungsverlauf ist als protrahiert zu bezeichnen. Erste
Vergiftungssymptome waren nach 1 bis 6 Tagen zu beobachten und dauer-
ten bis zu 9 Tagen. Todesfdlle traten zwischen 2 und 7 Tagen nagh
Substanzapplikation auf.

Nach Abnahme des Patches waren bei allen Tieren die behandelten
Hautareale grau gefirbt und von lederartiger Beschaffenheit; zusidtz-
lich waren Rstung und Schorfbildung zu beobachten.

Pathologie

Bei der Sektion war bei einem weiblichen Tier der hohen Dosisgruppe
die Konsistenz der Milz erhoht und briichig, die Leber marmoriert und
die Lunge dunkel gefleckt. Gertteter Dinndarm, weiBgefleckte Nieren
weiBes Endokard war bei einem weiblichen Tier der mittleren Dosis-
gruppe zu beobachten.

Statistik

Der ID 50-Wert wurde fiir beide Geschlechter graphisch nach Miller und
Tainter (6) abgeschitzt und fiir beide Geschlechter zusammen mit der
Probitanalyse ermittelt.

Die Werte sind in Tabelle 1 a und 1 b aufgefiihrt.
In Tabelle 2 finden sich Angaben zur prozentualen Tocdesrate und zur
Uberlebenszeit.
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0 Ind.-TOX-508-85/86

Tabelle 1 Akute Toxizitdt - LD SO-Werte
Priifsubstanz : QUAB 342
Spezies : Kaninchen Applikationsart: dermal

Tabelle la Graphische Abschitzung der LD 50 nach Miller und
Tainter (6) .
Vertrauensgrenze: 68,3 %

ID 50 (ml/kg) LD 50 (mg/kg)
mannliche Tiere: 3,0 3072 :

(0,355 - 25,322) {364 - 25930)
weibliche Tiere: . 1,9 1946

(0,303 ~ 11,925) (310 - 12211)

Tabelle 1b Rechnerische Bestimmung der LD 50 mittels
Probitanalyse (3 - 5)
Vertrauensgrenze: 95 %

LD 50 (ml/kg) 1D 50 (mg/kg)
mannliche und
welibliche Tiere: 2,46 2523
(0,764 - 41,470) (782 - 42466)

X9 -
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1}

Tabelle 2 Alute Toxizitidt - Absterbedaten
Priif substanz : QuAB 342
Spezies : Kaninchen Applikationsart: dermal

!
Dosis ! Todes-
| rate
!
(ml/kg)! x/n ! %
1 !
! !

tiberlebenszeit
Std. n. Applikation ! Tage nach Applikation
1 .

0,5 1 2 4 8 2412 3 4 5 6 7 8 91011121314

[ ol Sl L i ol ad

l
!
!

miannliche Tiere
0,909 ! 0/2
!

!

{
!
2,0 t 1721 50
!
4,22 11/2!

P e e N
.

o b Sem G g
-~

50

weibliche Tiere

0,909 0/2

PY T

!
!
2,0 ! 1/2
!
!

tn S pm b= o
[

t— e b= b= 4
.—l

o U

(=] o
-

4,22 2/2

- 30 -
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This study follows the procedures indicatad by the following
tntzrnationally accepted guidelines and recommendatisns.

First Addendum teo OECD Suidelines for Testing af Chemicals,
Sectign 4, No. 471, “Salmonella Typhimurium, Reverse Mutation
Assay”, adopted May 245, 1933

CEC Dirzective 34/449, rMethaod No DR 14

LT
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This studv was performed to investigate the potential gene
mutagenic activity of QUAB 342 according to the glate in-
corparation test of Ames et al. (1) using the Salmonella
tvohimurium strains TA 98, TA 100, TA 1535, TA 1537 and

TA 1538.

The test was gerformed with and without liver microsamal
activation The test article was tested at the following
concentraticons: 1.0, 2 14, 4.464, 10, 21 64, 44 .4, 100 and
214 micrograms per plate. Each concentration, includinag
the controls, was tested in triplicate.

Toxic effects of the test article were agbserved in the
toxicitvy experiments by a reductidn of the relative survival
rate.

Additionally, a reduction of the background lawn uo to a
clearing was observed. Reduced numbers aof revertants were
found in some strains at the highest concentration tested.
The toxic effects were more praminent in the experiments
without metabolic activation than in the experiments with
megpbolic activation.

e ee .

Up tao the highest investigated dose, no relevant increase
of the revertant colaony numbers was obtained in the Salmo-
nella tvphimurium strains TA 98, TA 100, TA 1535 and TA 1537,
when comgared with the corresponding controls. The presence of
liver microsomal activation did not influence these findings.

In the strain TA 1538 in both experiments, the numher of re-
vertant colonies was increased at a concentration of 446 4 mcg/pl.
when tested without liver micrasomal activation. In the first
experiment, the revertant rate was increased but nct doubled
versus the contral. In the second experiment, there was a
dose-dependent increase with an 2xact doubling of the re-
vertant rate at a concentration 46 4 mcg/pl.

CONCLUSION

A weak, but reproducible increase of revertant colcny numbers

was found in the strain TA 1338 without liver micraosomal acti-
vation in twa independent experiments. In the first experiment,
the number of revertants was not doubled, but 1n hoth experiments
the increase of revertants was found to be strain soecitfic, de-
tected in ths same cancentration range and in the ahsence of
liver microsomal activat.on

For this, it is concluded that during the described mutagenicity
test and under the experimental conditions reported, the test
article induced nsoint mutations hy frameshifts 1n the genome of
the stra:n TA 1538

Therefore. this sample of OUAB 342 1is considered to exhibit a
weak mutagenic activity 1n this Salmonella tyghimurium reverse

mutatian assay




This in vitro experiment was performed %o assess theo potential
gene mutagenic activity of GQUAB 342
The standard quality contral prirciples of "W

egleittung der IKS3
’*n*ﬂr“antonale Kaon* al;:LoLle fuer Heilmittzsl) hstrofond Sute
~aborprax:s fuer nlbn;kLlnL:cue Laneorversucne” from April 23,
1730 (amendad Junz2 23, 1732), Berne/Switzerland wer= applied

The test procedure was accarding to Ames et ai (1)

The microbial assay is based on reverse mutation 5f Salmona2lla
typhimurium from auxgtrophism (histidine dependent) to proto-
trophism (histidine indepzndent) . When mutated Salmeonzlla
typnimurium are exposzd to a mutagen, mutation Lo tho nistidine
independent form tak2s place in a propartion of the Sacterial
population. These are r=2adily detectable due to the:ir ahility

to grow on a Aistidine deficient medium.

Exfposure of strains of Salmonella typhimurium ta a ‘hQﬂlcai
mutagen may produce revertants which arise as a result af a
hase-pair substitution in the genetic material or as 3 frameshift
mutation in which genetic material is either added, dglo2ted aor
mis-coded.

S5ince many compounds 43 nat exert their mutagenic 2o until
they have heen metabolized hy enzyme systems noch ava

the hbacterial cell, the test articlzs and the hactar
cuhbated hoth in the absence and i1in the pressncz o
supplemrented paost-mitochondrial fraction prepared £
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livers nf rats treated with enzyme-inducing agenss Arzzlaor 1254

Ta validate the test, refarence mutagens wers t23%341 carallal

o the t2st article.

2 MATERIALS aND METHODS

2 1 TEST ARTICLE

Identification A8 342

Jatch/laot number 040435-3242 Mn 54

Chemizal dzromination 3-Chlor-2-hydraxypropyl-N N N-d1methy
dodecylammoniumechlarid

Purity 40 QL% {cf. Certificat of zrnalvssis,

April 3, 35
Physical appearance coLarlass, ecl2ar €lurd
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To avoLld any ligh t gffects on the ta2st compound, all sxpery-
me- *s 1erz pertormed under yellow light.
On the day of the experiment, the test articles was 4i1ssalved
1n hidistilled water at the highest investigatzd dase  The ather
dosas were dilutions from this stock solution with the sclvent
in third-icg intervals.
The ta2st artl:le was investigated at the following carcant-
FrRLLONS
1.0, 215, 4 64, 10, 21.46, 45 4, 100 and 216 micragrams per
plate (mcg/pl.)
The nighest concerntraticn was limited hv the cvizhcxicity of
the test article to hactzria. A pralimimary tesh 2n s:srains
TA 1537 and RTA of Salmeoneila typhimurium rzsclted 2o a straong
toxic effect at a caoncentratian of 300 mcg/pl and niseer
2 2 CONTROLS
All control data were established an the same day as <ne
experiment.
Mggative Lontral:
Bigiistilled water, solvent aof the test article. ;
:

Positive Contrals: . '
Reference mutagens not requiring microscmal drug-metazslizing
2nzyme
Methyl methanecsulfonateos 500 mcg/pl. for TA 100
7-Aminocacridine* 40 mcg/pl. for TA 1537
2-Nitrofluoranag+s 5 mcgspl. for TA 95

TaA 150

TA 1S37

TA 153732
M-Ethyl-N-Nitrao-
N-MNitrosoguanidines 18 mecg/pl. for TA 73

TA 121

TA 1228
Rzfzrence mutagens requiring microsamal drug-metascl.zing enzyme
2-Amincantihiracens* 2 S meca/pl for TA I3

TA O L2T

Ta 19283

b mcg/pl  for TA 1LE3S
10 mcg/plL  tor TA LZ32°7

Benzao-(A) -pyrene#* 5 meg/pl. foar TA 753

TA 190

TA 1527

TA 1533
Aszatizs Control
AN z<pgeriment with the 5-9 mix was performed (cf stuc, sro-
ceaurs)
= Aldrich,; Chemie unnschng, 430C Basel/Switzeriand
% Fiu<a, 7470 BuchssSuwitzerland
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Salmonezlla ftyphimuriuam TA 93, TA 10¢, Ta 1535, TA 1337 and
TA 1338: ohtained fraom 23 .N. Ames, dnlversity of Califarnia,
Berxelay CA, 74720, uUSA, May l?BL

Characterization of strains.:

"t

The strains uassd are mutants derived from Salmonella

3z ypoi-
murium LT2 and have fcllowing genotype:

5 typhimurium TA 1535 his (46 rfa- uvrB-

5 typhimurium TA 1537 his £3074% rfa- uvrB-

S typhimurium T& 1338 nis D3032 rfa- uvrB-

5 typhimurium TA 78 his D30S2 rfa- uvrB- R+

5 typhimurium TA 100 his 346 rfa- uvrB- R+

All the strains carry a mutation kKnown as deep rough (rfa) lwhich
affects the cell memhrane sao that. the normal llpopclysacchgride
cell coat is defsctive These strains allow a greatzr germe-
ahility of the test agents across this membrane and 1nto the
c2ll.

In hacteria, almcst all the primary damage caused ta DONA by a
mutagen is repaired 3y excision and recombination r2oair syshtems.
Therefare, only a small percentage of the potential nuta-
genic damage 1s gxpressed. The tgster strains used lack
excisian ra2pair system {uvrB), thus making them morz2 sermsiftiva
2 mutagens.

The strains TA 73 and TA 1CO also carry an ampicillin resistance
factaor (R which makes them particularly s2asitive o mutagens
The strains TA 1535 and TA 100 are sensitive to Sasz-garr
substitution mutagenrs; the strains TA 1537, TA 1533 ard TA 23
are s2nsitive to frameshift mutagens.

The tzster strains are checked at reguiar intervals for their
crnetic mAar¥ers, aczording to published methods (L)

S5tarzge

The strain culturss are stored in sterile 0 5 ml =ampoulss

‘3 4% ml hactzrial zulture and 0.05 ml Dimethylsulfoxida)

zt -70 degrezs c2ntrigrade

-0 -
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Pre-culture of strains:

The bacteria were girown in a sraking water hath for 148 hours
pvernight at 37 desgrees centigrade in 2 S% Mutrisnt Broth No. 2=

After centrifugation, the hacteria were2 resuspended to a can-
centration of approximately 1 x 19 exn. 8 to 2 x 10 exg 9 cells
ger miliilitsr n 0.18% Nutrient Broth and 0 54 scdium chloride.
The concentration of germs was cantrollsd shotometrically and
detzrminad 1n an =2xparimental test with Histidine-rich potassium
chloride solution on selective agar plates (cf <study procedure’ .

2.4 LIVER MICROS0OMAL FRACTION 5-7 MIX

The 5-7 mix was prepared aon the day of the experiment

Specific pathogen-free male Wistar rats (130 g - 3CC g, KFM-Ha,
cuthred##), received a single i.p. injection af Aroclaor 1254=%=#=
dissolved in Cleum Arachidis (200 mg/ml) at a dosage of 500
milligrams per kilogram of body weight to induce liver microsamal
enzyme activity five days hefore the experiment.

The rats were Killed by cervical dislocatian and =2xsangui-
nated on the fifth day post application following a 14-16
nours starvatian periad.

H
t

Livers werz removed under aseptic conditions and homogenized
with ice-cold O 1S molar potassium chlaride (S g of liver to
1S g of potassium chloride) The homogenates were czntrifugad

at 90C0 x g for 10 minutes at O to 2 degrees centrigrade. The
sup2rnatant fraction (5-7? fraction) was collected for =h
preparaticn of S-9 mix

Compasitinn of L ml 5-7 mix.

NalHPO4#=z2=» 120 mizro moles
MglL2  =wxs 38 micro moles
KC1 LR 33 micrn moles
M&DP E %R 4 micro molas
G-5-P srxses 5 micrc moles
5-% Fraction 0.3 ml

= Jxoid; Fakala, 4000 BRasel /Switzerland
w4 Klzin~i1zrfarm Madoasrin AL, 4413 Fuellinsdorf/Switzerliand
#x¢ Apnalabs; Xantran, 2000 Zuerich/Switzerland
(Arsclar. polyvchlarinated bHiphenyl mixtursz)
#xw+ APS 20C0H Bzsel /Switzerland
#%x+ Boghringer Mannmeian, 4330 Crham/3witzerland
##%x Flukwo, 7470 Buchs/Switzerland

-~




For each strain and dose level, including the controls,

a minimum of three plates were usad.

The following mataerials were mixed in a test tube and poured

onto the selectivz agar platess.

100 microlitz2rs (mel) Tast soluulon at 2ach daosz level, solvent
(negative caniral) or referznce mutagen
solutian f‘positive control

500 mel 5-7 mix (for test with metzholiz act:-

vation) or 0. 1S M Na2HPD4, (for test
without metahaolic activation),

100 mel Bacteria suspension (cf. t2st system,
» pre-culture of the strains), .
t

2 ml Jverlay agar consisting of C.& 7 Bacta

agar#* and 0.4 % Nall supplementzd with
10 7 0.5 mM L-Hist:dine**#* and 0.5 mM
Biotine##+% solution.

The plates were incubated at 37 degrees csntiarade in the
dark for 3 days The his+ revertant colonizs wer2 countad
with an Artz2k 380 counter or counted by hard if precipi-
tation 9f t2st article precluded automatic counting

For the aseptic control exgeriment, 100 mlc,alxt;rs € 3-7 mix
were added to 2 milliliters overlay agar and treatad as
mentioned above

For 2ach test, the germn concentratisn o tns 53ac-ari3l Strains
was determined by pouring a mixture of 180 micraolisars =% a

2 % 10 exp.5 diluted bacter:a suspensicon (overnight culture)
with a Histidine-rich 2otassium chilorlds solubion onz3 3 s2lsc-
tive agar plate After trrz2 days of incubatian a3t 27 Zzgrees
centrigrade, the colonizs wers counted snd t“he counts multi-

piizd with ths dllutlon facrtar

* A Pourmatic (M2 Brunswick Scientifis O
£till the plates with 22 ml of 1.9 %
Jonner medium £ with 2V Glucose.

«¢ Chemigz Brunschwia, 4000 Basel/Switzerland

#%w Fiigka, 7470 Buchs/Switzerlarnd

42
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2.6 TOXICITY TEST

To =2stimate the cvtotoxicity of the test article, orototrophic
hacteria (spontanegus revertants cf TA 1537 = RTA) were addad zs
an 1nt2rnal standard tc the selective agar plates, together with
TA 1537 (cf. study procedure). The differeonce in the mnumber of
colonies on plates with and without added prototroohic hacteria
at each dose level of the test article was camparzd to the
number of colonies ohtained with the negative control The ratic
of the two values was expressed as relative survival rate with
the negative contrel at a 100 7 survival rate.

Additionally, the toxicity of the test article can 2e shown
in the mutagenicity assay, hy a reduction in the numher of re-
vertants or By a reduction or a clearing of the background lawn.

2.7 DATA RECORDING

The numher of revertant calonies was recorded manuallv for bach
pnlate from the counter. ’

Individual plate counts and the mean numher af revertant colo-
nies per plate are presented in tabular form for the *test article.
positive and negative contraols.

2.8 EVALUATION OF RESULTS

A material is identifi=sd as a mutagen in this test svstam if
there is a reproducihle demonstration of a dose efiz2cs rolatian
with a Z2-fold increase in the number of revertants aver the
controls in a minimum of one strain. With the stra:n TA 100,

a 1.5-fold increase is the criterion for a positive -~sscit.

These criteria are generally 1n accordance with the :natarnatianal

11
used standards for trme svalutation of results obtai-ga from the
Ames Test (e g. Ref 1, 2, and 3
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In the current study, the fallowing results have heen
compiled.:

The concentraticns af Salmonalla typhimurium used 1n =nis

assay werz2 as follows.

FIRST EXPERIMENT SECOND EXPEZRIMENT

TA 78 = 1.2 x 10 exp.? cells/ml = 1.0 x 18 2.5 7 c2lls/ml

TA 100 = 8.0 x 10 exp.3 =zells/ml = 3 8 x 12 2xp5 5 cells/ml

TA 1833 = 1.4 x 10 exp 9 cells/ml = 7.9 x L2 24p 3 ce2lls/ml
., ’ TAa 1337 = 2.5 x 10 exp B cells/ml = S.3 x 1% 2«4p 3 c2lls/ml

TA 1338 = 2.1 x 10 exp 7 cells/ml = 1.3 x 13 2z ? cells/ml

in the experiments without metaholic activatiaon,

T 93 = 1.3 x 10 a2xp ? cells/ml = 2 4 5 10 2xz 3 cells/ml

TA 100 = 6.3 x 10 =xp 3 cells/m] =7 3 x 1% 243 3 chlls/ml

TA 1335 = 1.1 x 10 exp .9 c=2lls/ml = 1.8 x 19 2x0 ? c2lis/ml

TA 1537 = 1.4 x 10 exp.9 cells/ml = 4 9 x 10 20 3 ce2lls/ml

TA 1533 = 1.8 x 10 2xp . 9 cells/ml = 1.3 x 10 2xg5 7 ce2lls/ml

in the experiments with metabolic activation

3.2 TOXICITY 2F THE TEST ARTICLE

In the toxicity experiment with QUAB 342, a reduc=-:z- :f the
relative survival ratz2 was ohserved without metabs!.: activation
starting at 46 4% mcg/pl and with metabolic activazi=~ a% 3 con-
centration of 215 mecg/pl
‘ 0 Additianally, a reducticn up tG a cl2aring af tre Sac.3-~sund lawe
: was shserved starting fram 45 4 to 100 mco/pl  3amz -:-+.:zd Aumaser
f cof revertants were found in some strains at the ml3TTT o oConcentra
: {214 mcg/pl ) t2stea
|
3 3 IOMTRIL ZXPERIMENTS
Caontrol platzs with ths solvent (negative contral) s~-.ed
numpers af spontanzous revertant colanizs oer plate srizn
wer2 within the normal range of fhnose cited in the Li%zratyrg (13
Cortrol plates with ro2fizrence mutagens {(positive san=rals)
snowed a distinct incrgase of the ravertant =olomiss _LthA “=Ae
t=3%2r strains This confirmes the reversicn gproperzi3s 3t 23ch
zirain  Th2 pasitive rasults of the mutagans C-Aminc-=athrazans
and Benzof{a)pvrenz indicate tihat the metaholizing svstem was
g tioni
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O
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In the descrihed Sacterial mutagenicity tests, no relevant
increase cf the revertant cologny numhbers was obtainad in the
Salmorella typohimurium strains TA 78, TA 100, TA 1335 and

TA 1537 at all dose levels tested when compared with the cor-
responding controls. The presence of liver microsomal acti-
vation did not influence these findings

In the strain TA 1533, the number of revertant colznizs was
increased at a concentratian of 44.4 mcg/pl. in 5oth 2xperi-
ments when t2sted without liver microsomal activat:.on.

In the first experiment, the revertant rate was increased
approximately 43 X versus the control. In the seecond 2xpe-

riment, the numher of revertants incrzased starting at
0 mcg/pl. and reached an exact doubling versus thz cartrol
't a concentration of 46.4 megspl.

Y p -

.-

4 CONCLUSION v

A weak, but reproducible increase of revertant colany numbers

was found in the strain TA 1533 without liver micraosemal acti-
viation in two independent experiments In the first experiment,
the number of r2vertants was not doubled, but in 959th oxperiments
the increase of revertants was found to he strain sgecific, de-
tected in the same concentration range and in the assance of liver
microscmal activation.

For this, it is concluded that* during the describes Tutagenicity

test and under the experimental conditions repsrtad, the tesrt

article i1nduced caint mutatians hy frameshifts 1n the genome =f
O the strain T& 1533

sample of CUAB 342 is zonsiderzd =a s<~1ibi
- L’G -

Theretfore, this it
») “y 11 this Salmoneila typhimurium ~2verss

weak mutageni
mitaticon 3ss
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’ RCC PROJECT 047586% FLRST EXPERIMENT TARLE

SALMONE @ TESYT WLTIH G T
NUMBER OF REVERTANT COLONIES PER PLATE, WITH GROUP MEANS
DOSE/PLATE TA 93 TA 130 TA 1535 TA 1537 TA 538
mcg control

0 meg 41 125 16 35 35

37 33 1 33 32

36 38 124 145 20 i3 37 30 33

1.0 mcg 46 1i5 17 39 24

43 i23 ig 40 39

45 110 $i6 i6 17 I 3 36

2.186 mcg 39 23 26 5 40

39 109 23 15 34

(1 5 44 127 119 37 23 & 35 34

4.54 mcg 44 134 21 a4 25

40 123 24 30 30

A 47 a4 113 123 32 23 30 34 i34

t

10.0 mcg 31 122 35 35 35

30 138 29 32 Y

47 39 1356 28 32 29 29 32 27

21.6 mcg 44 129 18 0 29

46 109 21 43 39

49 47 29 1412 15 18 35 20 24

45.4 mcg 47 118 19 34 32

43 107 §2 32 43

40 a3 17 144 22 18 35 33 34

100.0 mcg 45 £13 8 34 34

34 1i9 15 29 37

@ SS 45 136 4123 i9 i7 i4 2s S

216.0 41 vac z5 47 44

2.7 neg S8 53 19 5 3%

S3 54 6L 64 24 19 33 3% 33

2-AA 0.5 mcg 99 152 ——— ~—- 130

113 {97 ——— ——— G

113 108 180 130 —— e m— o CYe

2-AA 1.0 mcg --- —— 39 — ——

- — - ——n - 81 - e e e cem

[P -t — - — —— — b"" 78 —— ——— ——

2-AA 10.0 mcg

o - cen — ———— 172 S

reos vam ot o — - - BJ_Q R,

—— o —— e —— —— 168 196 S

BdP S mcg 284 370 — 117 {24

594 343 -— 130 L

262 28 440 374_4/P_~—- ——— 124 12a £1°

L
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qcC PROJECT 047555 FIRST EXPERIMENT TARLE S

TEOXLCGLTY ST WETHOUTY S MIEX
RELATIV

pOSE MEAN MNUMBERS OF REVERTANT COLONIES SURVIVAL RATE

TA 1537 TAa 1537 + RTA
* 0 mcg control ig 367 1.00
41,0 mcg 8 358 0.%8
’ 2.16 mcg ii 358 .27
4,64 mcg 10 352 0.5
b {0

i0.0 mcg 7 3514 .95

_,Q, .

21.6 mcg 9 359 3.983 :
46.4 mcg £1 189 3.5
. 100.0 mcg 10 42 3.907
i 216.0 mcg i3 i3 J.00
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RCC PROJECT UA7565 FIRST EXPERIMENT TABILE

TOXLCETY  TEST WIET 89 pMT o

»

RELATIVE

DOSE MEAN NUMBERS OF REVERTANT COLONILES 'SURUIUQL RATE
TA 1537 TA 1S37 + RTA
0 mcg contral 40 343 £.00
1.0 mcg 365 367 0.89
2.16 mcg 3s 327 0.?&
4.564 mcg 34 337 1.04
i0.0 mcgqg 32 329 7.98
2i.6 mcg ! 39 '306 .38 é
46.4 mMcg 33 290 n.8%
i00.0 mca 246 235 0.s5%
216.0 mcg 35 135S 0.33




SECOND EXPERIMENT TARLZ 1

SN LM CY N R L e TEISGT W T IREILITT S MO
1 N
MUMBER OF REVERTANT COLOMIES PER PLATE WITH GROLIP MEANS
DOSE/PLATE Ta 28 T 400 TA 1535 TA 1537 TA 1538
0 mcg control
23 115 19 15 14
29 6 20 i1 11
10 21 114 108 i8 i2 7 i1 i1 13
1.0 mcyg 33 10 iq i1 1.6
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21 25 123 1iB 22 249 i0 S 14 té
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24 1ié 27 i1 i1
M () 23 25 i1t2 4108 21 23 i4 i3 is 13
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A 29 30 134 126 24 18 il 10 P 7 1z
t
10 mc 23 123 24 13 25
J 23 10?7 31 il _ 14
25 27 113 4114 28 28 i1 id 12 i8
21.46 mcyg 26 P4 i9 a8 24
23 1214 ig i4 240
39 26 122 L2 25 21 ? 19 22 25
46.4 mcqg 28 iis i7 14 25
31 74 22 5 29
24 27 84 71 i8 i9 i ? 24 25
100 mcg 20 53 14 10 )
30 &0 13 8 19 )
(0 K§ 30 &2 58 i%s 14 17 12 27 g
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17 33 i3 12 i1
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MMS 500 mcg ——- 334 -—- - = e
- 1014 - -—- -
—_—— ——= 407 381 ——— - ——— e—= —— e
-y 40 mcg -—-— - —— 49 -
——— g —-——— =4 S
_—— e ——— - ——— ——— 73 50 —————
2-NF S mcg 47 83 —— 57
461, 357 -—— 53 . o
4765 A69 I3 378 —— 48 %53 2
ENMNG 10 mcg 120 1103 1045 - s
143 i1 43 Hat - -
133 132 8385 1044 891 872 ——— e e s
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DOSE/PLLATE TA 98 Ty 100 TA 153% ) T 41537 TA 1538
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1. GENERAL INFORMATION
1.1 Study Specification

Sponsor : Degussa AG/ZN Wolfgang
Industrielle Toxikologie (US-IT)
Postfach 13 45
D-6450 Hanau 1

Testing Facility ¢ ASTA Medica AG
Institute of Toxicology
KantstraRe 2
D-4802 Halle-Kiinsebeck

Study Director,

Veterinary Care,

Pathology : Dr.med.vet. K. Krauser

Study Performance ¢ Mrs. M. Beste, Mrs. A. Lagoudis
Bone Marrow Evaluation : Miss C. Barkey

Jbuality Assurance ¢ K.E. Fichtner :
Representative: Dr. B. Wilker (formerly: Roos)

Test Material :  QUAB 342

Objective : Testing the mutagenic properties (damage te the
chromosomes and/or the mitotic apparatus)

Test Guidelines :  OECD Guideline No. 474 (1)
EEC Directive (84/449/EEC) (2)
Study Number : 877858
Time Schedule ¢t Protocol and 1 amendment 0ct/04/1990
Day of Administration 0ct/15/1990
Last Day of Bone Marrow
Sampling 0ct/18/1990
Date of Report Jul/15/71992
Quality Assurance : The study was performed according to the regula-

tions for "Good Laboratory Practice" (3).

Archivation : The approved protocol, all raw data obtained in
the course of the study, all bone marrow smears
as well as a copy of the final report are kept
in the archives of the Tnstitute of Toxicolcgy
at least 30 years (starting with the report
date). Aftervards the sponsor will decide on
further use.

,\\53),
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AUTHENTICATION

I, the undersigned. hereby declare that to the best of my knowledge the
study was performed under my supervision in accordance with current Good
Laboratory Practice (as laid down in the German Chemicals Act).

In line with normal practice in this type of short-cerm study, the proto-
col did not require analysis of the dose form.

This report represents a true and accurate record of the results obtained.

: _—
~7 6/‘
Study Director : {'":/}YQF / \‘QZH“u4ch’

Drlmed.vet. K. Krauser

-

Report Review

Head of the J ’ . ~ e
Institute of Toxicology : K/ . // 7 /'-7 A ; £21¢

Dr.med.vett,w. Jahn

" 59
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1.3  ASTA Medica AG
Corporate Quality Assurance
Section GLP/GCP

Quality Assurance Statement
The non-clinical laboratory study

QUAB 342
Mouse Micronucleus Test
(Single Intraperitoneal Administration)

performed at ASTA Medica AG, Bielefeld,

» was inspected and audited for conformance to the principles of Good Labora-
tory Practice (GLP). ;

The dates of inspections and reports to study director and management are
given below.

Phase of Study Date of QA Inspection Date of QA Report
Protocol Review QOct. 15, 1990
Experimental Period Oct. 15, 1990
Oct. 16, 1990
Oct. 18, 1990 Oct. 19, 1990
(Evaluation) Apr. 19, 1991
(Statistics) Jun. 24, 1991 Jun. 24. 1991
Final Report Audit Jul. 15, 1992 Jul. 15, 1992
; ; 5 & ! ’ j
Date: \/\44'4,, 2 Y| 4 '1 12\ Signed: ” Lu
/ J ’ K. H, Fichtner

b 0-
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SUMMARY

This in vivo micronucleus test in mice was perfdrmed to assess the potential
mutagenic activity, induced by QUAB 342 through damage to the chromosomes or
to the mitotic apparatus, according to SCHMID with the modifications of
SALAMONE et al.

The experiment was performed with three groups, the negative and positive
control groups, each containing 18 males and 18 females, and the test group,
containing 21 males and 21 females.

Negative control group and test material group animals were given a single
intraperitoneal administration of 10.0 ml/kg body weight. Positive control
group animals received a single administration of 10.0 ml/kg body weight by
oral gavage. No test material group animal died.

The negative control group received physiological saline solution (0.9%). The
test material group animals received the maximum tolerated doses in respect
of the micronucleus test, i.e. 21.5 mg/kg body weight (males) and 31.6 mg/kg
body weight (females) of the test material QUAB 342 dissolved in aqua ad in-
igctabilia. The positive control group received 51.1 mg/kg body weight cyclo-
phosphamide dissolved in physioclogical saline solution (0.9%). ‘

[3
’

[ 4
QUAB 342 related toxic symptoms were registered in all test material group
animals. The symptoms consisted in clonic convulsions, stilted gait, ruffled
furs, ptosis, sunken sides, and hypokinesia.

Twenty-four (24), 48 and 72 hours after treatment, six mice per sex and con-
trol group and seven mice per sex of the test material group were sacrificed
and bone marrow was removed from the femurs for examination.

For each sampling time five animals per sex and group were used for evalua-
tion. One thousand polychromatic erythrocytes per animal were scored for
micronuclei. The ratio of polychromatic to normochromatic erythrocytes was
used to assess the toxicity of the test material by counting a total of 1000
erythrocytes.

The incidences of micronuclei were statistically analyzed by means of a POIS-
SON test. Estimation and testing were performed at each sampling time for
each treatment group and for each sex, as well as for both sexes combined.

After a single intraperitoneal administration of the test material at
21.5 mg/kg body weight (males) and 31.6 mg/kg body weight (females) no signi-
ficant test material-related increase in micronucleated polychromatic ery-
throcytes was observed in both male and female animals, respectively males
and females combined, when compared with corresponding negative control group
animals at 24, 48, or 72 hours after administration. No clear reduction in
the PCE/NCE ratio was present in test material group animals when compared
wvith the corresponding control group animals, with the exception of one fe-
male at the 24-hour sampling time.

The positive control group animals, which received cyclophosphamide, exhibi-

ted a significant increase in the number of micronucleated polychromatic ery-
throcytes and thus validated the test system.

G-



Page 8 Study No.: 877858
Report

CONCLUSION
QUAB 342 at 21.5 mg/kg body weight (males) and 31.6 mg/kg body weight (fema-

les) (single intraperitoneal administration) is non-mutagenic in the mouse
micronucleus testi under the described conditions.

3. INTRODUCTION

PURPOSE

This in-vivo experiment was performed to assess the potential mutagenic acti-
vity induced by QUAB 342 through damage to the chromosomes or to the mitotic
apparatus.

-~

RATIONALE

The test procedure was according to SCHMID (4) with the modifications of
SALAMONE et al (5).

The micronucleus test is based on the principle that in many mammalian cells
acentric chromatid and chromosome fragments induced by clastogenic agents are
left behind in the anaphase stage of cell division. They are included in the
daughter cells where they form micronuclei in the cytoplasm. These micronu-
clei persist in the erythrocyte after extrusion of the main nucleus and can
be scored.

The object of the test is to detect an increase in the frequency of micronuc-
leated polychromatic erythrocytes in the bone marrow of treated animals ver-
sus the controls. Differential staining allows micronuclei to be identified
under the microscope (6).

To validate the test system, a reference mutagen is tested parallel to the
test_material.
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4.1

MATERTIALS

TEST MATERIAL

Identification

Chemical Name/Synonym

CAS No.

Batch No.

Physical Appearance
Content/Purity
Solubility in K,0
pH Value

Storage

Stability

Additional Information

Formulation of
the Test HMaterial

: 3-6 (appr. 40X solution in water)

: The stability of the test material was

: See attachment 1 and under substance No.

Study No.: 877858
Report

: QUAB 342

(see Attachment 1)

: 3-Chloro-2-hydroxypropyl-N,N,N-dimethyldodecyl-

ammoniumchloride

1 41892-01-7

: 90 / Ma - 03

¢ Slightly coloured solid
: 85%

: appr. 40%

-

: The test material was stored in a refrigerator.

guaran:
teed by the sponsor under the given storage con
ditions throughout the experimental period (un
til January 1991).

8978
on file in ASTA Medica AG.

The test material was freshly dissolved in aqu:
ad iniectabilia (Ampuwa(R), batch No. PM 103
E6, supplied by Fresenius AG, D-6380 Bad Hom
burg).
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4.2

4.3

A

POSITIVE CONTROL MATERIAL

Identification

Chemical Designation

Batch/Lot Number
Physical Appearance
Purity

pH Value :

Storage

Stability

Formulation of the
Positive Control Material:

NEGATIVE CONTROL MATERIAL

Identification :

Batch/Lot Number

Study No.: 8778538
Report

: Cyclophosphamide (see Attachment 2)

: 2—(Bis-(2—chloroethyl)—amino)—tetrahydro—ZH—

1,3,2—oxazaphosphorine—Z—oxide monchydrate

: 090029
: White crystalline powvder

: 100.0%

4.9 (2% aqueous solution)

: The positive control material wvas stored at room

temperature.

: The stability of the positive control material

vas guaranteed for the test period (until Dec.
31, 1991) :

-e

The positive control material was freshly dis-
solved in physiological saline solution (0.9%,
batch No. AEW 09D, supplied by Fresenius AG, D-
6380 Bad Homburg).

Physiological saline solution (0.9%) (Fresenius
AG, D-6380 Bad Homburg).

: AEW 09 D

Y-
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METHODS

TEST SYSTEM
Species

Strain

Breeder
Justification for
the Selection of
the Test System
Initial Age at Test
Initial

Body Veight at Test
Husbandry

Housing

Caging
Animals per Cage

Bedding

Diet

: Winkelmann,

: males

Study No.: 877858
Report

: Mouse

: BOR: NMRI, (SPF Han)

Versuchstierzucht GmbH & Co.KG.,
D-4799 Borchen

: Mice are recommended for micronucleus tests as

the international standard.

: 5 weeks

129 -35¢g
females: 24 - 31 g

-~

: ASTA Medica AG, Institute of Toxicology,

D-4800 Bielefeld 14

Building B, Room No. 214-1 (negative control)
and Room No. 214-2 (positive control and test
material group)

: Macrolon cages, type II
0 1

¢ Animal bedding-chips, Jelu-Werk, J. Ehrler Indu-

striemehle, D-7092 Rosenberg/Wiirtt.,

According to information from the manufacturer
contaminant analyses of the bedding are perfor-
med in appropriate intervals. The pollutants are
toxicologically insignificant in the quantities
detected for the experiment performed. Certifi-
cates of analysis are on file in ASTA Medica AG.

: Standard diet ad libitum, ssniff(R) M, "Special

diet for Mice", supplied by SSNIFF Spezialdiiten
GmbH, D-4770 Soest (compositiun of the diet see
Attachment 3). According to information from the
manufacturer contaminant analyses of the diet
are performed in appropriate intervals. The pol-
lutants are toxicologically insignificant in the
quantities detected for the experiment perfor-
med. Certificates of analysis are on file in
ASTA Medica AG.

“ (5 -
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Vater

Room Temperature

Relative Humidity

2

Room Lighting

Room Hygiene,
Cage Cleaning

5.1.3 Allocation and

Study No.: 877858
Report

: Water ad 1libitum in drinking water quality of

the Stadtwerke Bielefeld (Municipal Works Biele-
feld). Automatic watering system with drinking
nipples.

According to information from the Stadtwerke
Bielefeld the water is investigated in appropri-
ate intervals. Regarding these analyses, the
contaminants are toxicologically insignificant
in the quantities detected for the experiment
performed. Certificates of analysis are on file
in ASTA Medica AG.

: 22 + 2 degrees centigrade

: 55% + 15% Slight deviations from these values

vere present for a short period (ap-
prox. 4 hrs) the day before substance adminis-
tration, because of a technical defect in the
air-conditioning plant. These deviations are
considered not having influenced the results of
this study. '

?
H
t

: 6 a.m. - 6 p.m. CET artificial lighting
6 p.m

. - 6 a.m. CET natural light/dark rhythm

: The room was cleaned regularly with commercial

antiseptics and the cages with the cage washing
machine type HAMO-R-T-500D (supplied by Hamo AG,
CH-Biel-Bienne,

Data on the ingredients of the antiseptics used
are on file in ASTA Medica AG.

Identification of the Animals

Number of Animals

Method of Randomization

Identification
of the Animals

5.1.4 Acclimatization Time

: 114 (57 males / 57 females)

: Animals were placed into the different groups

using computer generated random numbers.

: Different ear notching of the groups; cage la-

belling with study No., animal No., sex, mate-
rial designation, sampling time and route of ad-
ministration.

: 5 days under test conditions with veterinary

care.
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5.2 EXPERIMENTAL DESIGN

5.2.1 Dose Selection

5.2.2 Route of Administration :

Justification for the

# Route of Administration :

5.2.3 Administration Volume

5.2.4 Study Procedure

Study No.: 877858
Report

: In an orientating acute toxicity study in mice

after single intraperitoneal administration of
46.4 mg/kg (both sexes) and 31.6 mg/kg QUAB 342
(only males) severe symptoms of toxicity and
death occurred, while at 21.5 mg/kg in males and
31.6 mg/kg in females clear symptoms of toxicity
but no death were observed. Therefore 21.5 mg/kg
(males) and 31.6 mg/kg (females) Quab 342 were
considered to be the maximum tolerated doses.

Intraperitoneal (test material, negative control
material)

Oral by gavage (Nelaton catheter, red rubber,
Charriere-No. 6, supplied by Willy Riisch, D-7033
Rommelshausen/Stuttgart) (positive control mate-
rial)

For methodical reasons and according to the test
guidelines (1, 2) the intraperitonealiroute of
administration was chosen for negative control
and test material group animals. For validation
of the test system the positive control group
animals were treated orally.

: 10.0 ml/kg body weight

: Three groups of mice, the negative and positive

control groups containing each 18 males and 18
females and the test material group with 21 males
and 21 females each received a single intraperi-
toneal administration or by oral gavage, respect-
ively (diet withdrawal: 16 h before treatment).
Group 1, the negative control, received physio-
logical saline solution (0.9%).

Group 2, the test material group, received
21.5 mg/kg body weight (males) and 31.6 mg/kg
(females) of the test material. The test material
was given as a freshly prepared solution in aqua
ad iniectabilia.

Group 3, the positive control, received Cyclo-
pnosphamide (51.1 mg/kg b.v.) dissolved in phy-
siological saline solution (0.9%).

The animals were observed for the first 4 to 6
hours after administration for the occurrence of
toxicity symptoms; on days 2, 3, and 4 only once
daily in the morning.

At 24-, 48- and 72-hour intervals after treat-
ment, 6 mice per sex and control group and 7 mice
per sex of the test material group were sacrifi-
ced to prepare bone marrow smears.

/‘7 .
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& Report
: The groups were as follows:
Group 1 2 3
Negative Test Material Positive
Contrcl Control
Treatment Physiolocical saline QUAB 342 Cyclophosphamide
solution (0.9%) M: 21.5
(mg/kg) F: 31.6 51.1
Sampling time | Animal Numbers
p. appl. |
| M - 6 301-307 401-406
24 h |
| F 19- 24 322, 323, 330, 337, 340 419-424
€ |
! | M 7- 12 308-314 407-412
! 48 h |
i , | F 25- 30 324-329, 331 425-430
| 5
| t
| M 13- 18 ’ 315-321 413-418
72 h |
| F 31- 36 332-336, 341, 342 431-436
|
Because of the strong toxic effects with risk of intercurrent death in severs:
female animals, the following changes were made in the test material group ani
mals concerning planned and actual sampling times. The decision was based on tt
clinical symptoms.
‘; ’ Animal Numbers Sampling Time p.appl. Sampling Time p.appl.
Planned Actual
324 24 h 48 h
325 " n
326 " "
327 " "
328 " "
330 48 h 24 h
332 " 72 h
333 " "
334 " "
335 " "
337 72 h 24 h
338 " "
339 " "
340 " "
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5.2.5 Preparation of Bone
Marrow for Evaluation

5.2.6 Microscopical Evaluation
of the Slides

5.3

DATA RECORDING

Study No.: 877858
Repcrt

: All mice were sacrificed by CO,overdose. Both

femurs were removed from each mouse and the bone
marrov cells flushed into a labelled centrifuge
tube with approximately 1.5 ml of fetal calf se-
rum (Art. No. 210463, Boehringer Mannheim, D-
1800 Mannneim). The tubes were centrifuged at
approx. 180 x g for 5 minutes (Eppendorf Zentri-
fuge 5415, Netheler & Hinz GmbH, D-2000 Hamburg
65), 2fter which the supernatant serum was dis-
carded and the bone marrow cells suspended upen
a thin layer of serum. A small drop of the mar-
row serum suspension was smeared on a slide,
vhich was identified by study number, animal
number, species, sex, material (in the test ma-
terial group), and date of preparation, and
allowed to dry overnight.

At least two slides per animal were prepared.
The following day, the smears were stained using
the panoptic stain method developed by PAPPEN-
HEIM (6). t

: For each sampling time the bone marrow smears

from the first 5 animals per sex and group Were
used for evaluation. One slide per animal was
examined. The remaining smears of each sex anc
group per interval were evaluated if macroscopi-
cal examination of the first smears revealec
technical imperfections which precluded accurate
microscopical analysis.

From each animal one thousand polychromatic ery-
throcytes (PCE) were scored under the microscops
(magnification 650-1000 x, C. ZEISS, D-708:
Oberkochen) for the incidence of polychromati
erythrocytes with micronuclei.

The ratio of polychromatic to normochromati
erythrocytes (PCE/NCE) vas calculated, based o
1000 erythrocytes (PCE + NCE) scorec per slide
as a measure of the toxic efficacy of the tes
material.

: The data generated were recorded in the labor

atory protocol. The results are presented in ta
bular form, including test material group, nega
tive and positive controls. The micronucleate
cells per thousand pclychromatic erythrocyte

and the ratio of polychromatic to normochromati
erythrocytes are given for each animal examine

(Tables 1-3).

"7
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5.4 STATISTICAL METHODS

P ) 5.5  CRITERIA OF ASSESSMENT

5.6 Protocol Adherence

Study No.: 877858
Report

: The frequencies of polychromatic erythrocytes

with micronuclei of the test material group and
the positive control group were compared with
those of the negative control group at each
sampling time.

A POISSON test (7) was applied (Tables 4 and 5).
The data from each treatment group for each sex,
as well as for both sexes combined, were compar-
ed with the respective negative control group
data using a VAX 8200 computer (Digital Equip-
ment Corp., D-8000 Miinchen 81). The values of
the first 5 animals of each sex and sampling
time were used for statistical evaluation.

: If a test material produced no statistically

significant and reproducible positive response
at any one of the test points compared to the
negative control group, it is considered non-mu-
tagenic in this system (significance level: 5%;
p £ 0.03).

-~

: The study was conducted in accordance with the

original protocol inclusive amendments with the

following exceptions:

- Denotation of sponsor and testing facility
(due to organizational changes) and change of
address of the testing facility.

- Assignment of female test material group ani-
mals to sampling times (see page 14, point
5.2.4).

- The centrifuge tubes (see page 15, point
5.2.5) were centrifuged at approx. 180 x g.

- /7 0 -
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6.1

6.2

Renort

RESULTS

The following results have been compiled:

CLINICAL EXAMINATION

Animals of the test material group exhibited clinical signs as slight to mo-
derate clonic convulsions (21/21 males, 21/21 females), stilted gait (1/21
males, 13/21 females), ruffled furs (4/21 males, 11/21 females), ptosis
(4721 females), sunken sides (12/21 males, 16/21 females), and slight to mo-
derate hypokinesia (3/21 females). No test material group animal died.
Negative and positive control group animals did not show any abnormal clini-
cal signs.

EVALUATION OF BONE MARROW

After a single intraperitoneal administration of the test material at

;1.5 mg/kg body weight in males and 31.6 mg/kg body weight in females no

significant test material-related increase of micronucleated polychromatic
erythrocytes was observed in either male or female animals at eaqh of the
three examination times, 24, 48, and 72 hours after administration, respec-
tively. This was also true for the evaluation of the values from both sexes
combined at 24 and 48 hours. For the 72-hour sampling time a p-value of
0.048 was found, vhen the incidence of micronucleated polychromatic erythro-
cytes was compared between the test material group and the negative control
group for both sexes combined. This value at the border of a statisstical
significance is due to the particularly low incidence of micronucleated
polychromatic erythrocytes in negative control animals of the 72-hour samp-
ling time (mean: 0.4%,), which is clearly lower than historical negative
control values in the Institute of Toxicology of ASTA Medica AG and also
than given in the literature (8). The number of micronucleated polychromatic
erythrocytes in test material treated males of this sampling time was not
increased, when compared to other negative control group animals. Therefore,
the statistical p-value of 0.048 (rounded 0.05) is considered not to be of
relevance for the estimation of the study results.

No clear reduction in the PCE/NCE ratio was present in test material group
animals vhen compared with the corresponding negative control group animals,
with exception of one female (No. 338) at the 24-hour sampling time.

The positive control group animals receiving cyclophosphamide exhibited a
significant and clear increase in the number of micronucleated polychromatic
erythrocytes and thus validated the test. The dose used for this reference
mutagen had a toxic effect on bone marrow as shown by the recuced PCE/NCE
ratio at 48 hours (males) and 72 hours (males and females), respectively,
after administration.

CONCLUSION

Under the experimental conditionms reported, Quab 342 induzed no chromosome
mutation in mice by damage to the chromosomes or the mitotic apparatus, at
24-, 48-, or 72-hour intervals after the animals had received a cingle in-
traperitoneal dose of 21.5 mg/kg body weight (males) and 31.0 mg/kg body
waiaht (females). Therefore, Quab 342 is considered non-mutagenic in the re-
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9. TAB

LES

TABLE

TABLE

TABLE

TABLE

TABLE

1-5

Study No.

Report

Number of Micronuclei, Negative Control Group
Number of Micronuclei, Test Material Group
Number of Micronuclei, Positive Control Group
Statistical Evaluation (Males / Females)

Statistical Evaluation (Both Sexes Combined)

- 73
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TABLE 1
MOUSE MICRONUCLEUS TEST, QUAB 342

Micronuclei scored in one thousand polychromatic ervthrocytes with ratio PCE/NCE

Negative control group: Physiological saline solution (0.9%), intraperitoneal
route

24 hrs post-appl. 48 hrs post-appl. 72 hrs post-appl.

| I
| |
! |
I |
Animal MN Ratio | Animal MN Ratio | Animal MN Ratio
' ’ No. PCE/NCE | No. PCE/NCE | No. PCE/NCE
| I
Males | |
I : |
1 3 2.05 | 7 1 1.40 | 13 0 2.55
| | A
2 4 o0 1.71 | 8 2 2.04 | 14 1 4.05!
: I | t
; 3 1 1.93 | 9 0 2.09 | 15 1 2.70
” | I
4 2 2.45 | 10 0 1.20 | 16 0 2.80
I I
5 2 1.89 | 11 0 1.75 | 17 0 3.41
I |
Mean 1.6 | 0.6 | 0.4
SD 1.14 | 0.89 | 0.55
N 5 | 5 | 5
______ ——] - | e
Females | |
| l
[ 19 1 1.77 | 25 1 2.13 | 31 0 2.41
I I
20 1 1.97 | 26 2 1.86 | 32 0 3.33
I !
21 2 1.67 | 27 1 1.72 ] 33 1 3.47
| |
22 2 1.67 | 28 2 1.57 | 34 1 3.13
] I
23 1 1.96 | 29 2 1.42 | 35 1 1.78
I |
Mean 1.4 | 1.6 | 0.6
SD 0.55 | 0.55 | 0.55
N 5 | 5 | 5
________________________ | e | o
I |
Mean | I
M+F 1.5 | 1.1 | 0.5
SD 0.85 | 0.88 | 0.53
N 10 | 10 | 10
| I
MN micronuclei; PCE = polychromati: erythrocytes;

NCE = normochromatic: erythrc:aytes -—f71 -
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TABLE 2
MOUSE MICRONUCLEUS TEST, QUAB 342

Micronuclei scored in one thousand polychromatic erythrocytes with ratio PCE/NCE

Males : 21.5

Test material grouP: p . -7eg: 31.6 mg/kg body weight QUAB 342, intraperitoneal

route

24 hrs post-appl. 48 hrs post-appl. 72 hrs post-appl.

I I
| I
| |
Animal MN Ratio | Animal MN Ratio | Animal MN Ratio
No. PCE/NCE | No. PCE/NCE | No. PCE/NCE
I |
Males I |
I |
301 B 1 2.24 | 308 3 1.48 | 315 2 2.37
‘ I | .
302 0 1.79 | 309 0 1.16 | 316 0 2.68
| . I t
303 1 1.08 | 310 0 1.38 | 317 3 3.24
| I
304 1 1.32 | 311 1 1.03 | 318 2 1.85
I I
305 0 2.48 | 312 0 1.40 | 319 1 2.42
I I
Mean 0.6 | 0.8 | 1.6
sD 0.55 | 1.30 | 1.14
N 5 | 5 | 5
________________________ I | —mmmmmmmmmmmmmmmmmmmmooms
Females | I
I |
322 2 0.60 | 324 3 2.42 | 332 0 1.80
I |
323 0 1.16 | 325 0 1.57 | 333 1 2.64
I I
330 2 0.72 | 326 3 0.86 | 334 2 4,75
I ' |
337 0 0.95 | 327 0 1.75 | 335 2 2.83
I I
338 1 0.47 | 328 2 1.29 | 336 0 3.02
I |
Mean 1.0 | 1.6 | 1.0
SD 1.00 | 1.52 | 1.00
N 5 | 5 | 5
________________________ | —mmmmmmmmmmmmmmmmmmm o | —cmmmmmmmmm—mmmmmmmomTS
I I
Mean | |
M+F 0.8 | 1.2 | 1.3
sD 0.79 | 1.40 | 1.06
N 10 | 10 i 10
| I
micronuclei; PCE = polychromatic erythrocytes;

HN =
NCF =

normochromatic erythrocytes




Page 22 Study No.: 877858
‘ Report

TABLE 3

MOUSE MICRONUCLEUS TEST, QUAB 342

Micronuclei scored in one thousand polychromatic erythrocytes with ratio PCE/NCE

Positive control group: 51.1 mg/kg body weight cyclophosphamide, oral by gavage

24 hrs post-appl. | 48 hrs post-appl. | 72 hrs post-appl.
Animal MN Ratio | Animal MN Ratio | Animal MN Ratio
No. PCE/NCE | No. PCE/NCE | No. PCE/NCE
Males
I I

401 24 2.24 | 407 13 0.37 | 413 8 0.46
I I

4027 43 2.21 | 408 17 0.62 | 414 8 0.33
I | :

403 19 2.40 | 409 22 - 0.32 | 415 8 0116
| |

404 48 1.70 | 410 21 0.47 | 416 4 0.19
| I

405 20 2.19 | 411 22 0.37 | 417 7 0.30
I |

Mean 30.8 | 19.0 | 7.0

SD 13.66 | 3.94 [ 1.73

N 5 | 5 | 5

_________ - | - —————— | e e e e e e o e e e e e e o e

Females | |
I |

419 27 1.82 | 425 5 1.16 | 431 3 0.94
| I

420 26 0.90 | 426 3 0.91 | 432 4 1.31
I I

421 35 1.02 | 427 4 0.75 | 433 5 0.34
I |

422 27 0.98 | 428 7 1.19 | 434 2 0.98
I |

423 23 1.05 | 429 10 0.80 | 435 5 0.48
I I

Mean 27.6 | 5.8 | 3.8

SD 4.45 | 2.77 | 1.30

N 5 | 5 | 5

________________________ | mmmmmmmmmmmmmmmmmmmmmmmm | mmmmommmmmmmmmommmmmmo oo
I |

Mean | I

M+F 29.2 | 12.4 l 5.4

SD 9.73 | 7.66 | 2.22

N 10 | i0 ! 10
I I

MN micronuclei; PCE = polychromatic erythrocytes;

NCE = normochromatic erythrocytes . /7) @ _
/
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TABLE 4

MOUSE MICRONUCLEUS TEST, QUAB 342

Statistical Evaluation of the Data (POISSON Test)

24 h | 48 h | 72 h

m f | m f | m f

|

I

|

I

I

I

|

|

I

No. of Micronuclei |

4 |
verum | 3 5

|

I

I

I

I

I

|

I

I

|

W =~ -

neg. contr.

test statistic F 0.3333 0.6230 1.0000 0.8889 2.6667 1.2500

degrees of

freedom fl’ f2 18, 6 16, 10 8, 8 18, 16

p-value 0.967 0.806 0.500 0.598 0.055 0.363

No. of Micronuclei

pos. contr. 154 138 95 29 35 19

neg. contr. 3 8

test statistic F 17.1111 17.2500 | 23.750C  3.2222 | 11.6667 4.7500

degrees of

freedom fl, f2 18, 308 16, 276 8, 190 18, 58 6, 70 8, 38

0.000 0.000 0.000 0.000

p-value 0.000 0.000

| I
I |
I |
I |
| I
| |
I I
I I
I |
| I
I I
I I
| I
I I

1T -
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TABLE 5

MOUSE MICRONUCLEUS TEST, QUAB 342

Statistical Evaluation of the Data (FPOISSON Test) for Both Sexes Combined

Study No.: 877858

Report

| !
! 24 h | 48 h i 72 b
|
I
| | |
| m+ £ | m+ £ | L+ £
l
|
I
No. ofﬁMicronuclei | | | .
| l I :
verum | 8 | 12 | 13 t
| | I
neg. contr. | 15 | 11 | 5
! : :
test statistic F | 0.5000 | 1.0000 | 2.1667
| | |
degrees of | | |
freedom £, £, 1 32, 16 | 2%, 24 | 12, 26
| | |
p-value | 0.953 | 0.520 | 0.048
No. of Micronuclei | | |
! I l
pos. contr. | 292 | 124 | 54
| | I
neg. contr. | 15 | 11 | 5
| | |
test statistic F | 18.2500 | 10.3333 | 9.0000
| I |
degrees of | | |
freedom £, £, | 32, 584 | 24, 248 | 12, 108
l | |
p-value | 0.000 | 0.000 | 0.000
l l |

- 1782,
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10.

ATTACHMENTS 1-3

ATTACHMENT 1.
ATTACHMENT 2.

ATTACHMENT 3.

Test Material

Positive Control Material

Diet, Composition
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Att;achment 1 . Degussa Q

Data on Test Substanca No. ' Study No.

Supplier : DEGUSSA AG, ZIN Wolfgang
Dept. IC-ATPS
P.0.3cx 1345, D=-5450 Hanau 1

Test Substancs/
Trade Name/Identity: Quab 342 (Lauryl-qQuab)

Synonym ! 3-Calor-2-nydroxypropyl-¥,N,N-dimetayl-
dedecylammoniumchleorid
;.'(i
CAS No. : 41892-901-7
» Batch No./Date of : .
Production - ¢ Charge 90/ Ma - 03 :
t
Physical Appearancs: slightly coloured sclid
Purity (Methed)
Known Impurities ¢ Purity: 85 %
Digquaternary salt: 8,6 % '
Glyecol: 2,55 % Chalerhvdrin: 84,8 %
"Solubility ¢ ca 40 % in watar
Density : ca lg/ml
pE-Value i 3=-6 (ca 40 % soluticn in watar)
Storage : 0 - 10 °C
Stability ¢ Provided the a.m. storage conditions the
testT substancs is stable until januarv 9l
(0o _measuyrable logg of gohivits within
2 __veara)
Mo - el 3105, [\
PlaceJ’ Mate . Signmpture

. é)o,
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Attachment 3

ssniff M
Special Diet for Mice

Nutrients (in X Diet)

Raw Protein 21.00%
Raw Fat 3.50%
Raw Fiber 4.50%
Rav Ash 6.50%

Amino Acids (in 1 kg Diet)

Lysine 1.40%
Methionine 0.45%
Cystine 0.30%
"Glycine 1.00%
Leucine 1.70%
Isoleucine 1.00%
Arginine 1.40%
Phenylalanine 1.00%
Tryptophane 0.35%
Histidine 0.50%
Alanine 1.00%
Tyrosin 0.70%
Asparagine Acid 1.60%
Glutamine Acid 3.50%
Valine 1.00%

Trace Elements (in kg Diet)

Manganese 75 mg
Copper 12 mg
Zine 80 mg
Iodine 1 mg
Ferrum 380 mg
Fluorine 10 mg

Calcium 1.
.Phosphorus 0.
Sodium 0.
Magnesium 0.
Potassium 1.

Vitamins (in 1 kg Diet)

1
2
6

1

Biotin
Pantothenic Acid

Wowweso >

Choline 2,

Folic Acid
Nicotinic Acid
K‘.!

Aliphatic Acids

Data available on request
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MEDIUM

Dermal irritation (observed during the acute dermal toxicity test)
is medium concern based on eschar formation and reddening at the
application site. Acute oral toxicity in the rat is low concern
based on LDg, values of 3066 mg/kg (9) and 2322 mg/kg (8).
Clinical signs included tremor, abnormal gait, convulsions, and
loss of reflexes. Gross changes of the GI tract were observed.
Acute dermal toxicity in the rabbit is low concern based on a
calculated LDg, of 2523 mg/kg. Clinical signs included tremors and
reduced body strength. Gross changes of the kidneys, liver,
spleen, lungs, heart and small intestines were observed.
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Document Processing Center (TS-790) z 855
Office of Poliution Prevention and Toxics @ O
Environmental Protection Agency - &
401 M Street, S. W. Ll
Washington, D.C. 20460 88948000264
Attn.: Section 8(e) Coordinator Re: Substantial Risk Notification
' Pursuant to TSCA Section 8(e)
Dear Sir: '

This Substantial Risk Notification is being submitted in accordance with Section 8(e) of :
the Toxic Substances Control Act (TSCA) by Degussa Corporation. In response to a :
bona fide intent to import, we were informed that the substance was listed on the
confidential portion of the TSCA Inventory (EPA Control No. 528400314).

The chemical name is 1-Dodecanaminium, N-(3-chtoro-2-hydr6xypropyl)—N,N—dimethyl-
chloride (which we identify by the trade names QUAB 342 and Lauryl QUAB) CASRN
41892-01-7.

We have just been made aware of some toxicity studies which can be considered to be
reportable under TSCA Section 8(e) because of certain neurotoxic effects. Although we
do not believe that the resuits reasonably support the conclusion that the substance
presents a reasonable risk of injury to the health or the environment, based on EPA’s
guidelines of June 1991, we are submitting them to the TSCA Section 8(e) Office.

A summary of each study and a printout from the STN Chemical Abstracts Service
Registry File follows; copies of the studies are attached. Because the oral and dermal
toxicity reports are in German, we have provided English translations of the summaries.

Acute Oral Toxicity Study in Rat

Dosagelroute/dyration: The test matarial was administered by gavage diluted and
undiluted to male and female ruts at a volume between 2.15 and 4.65 mi/kg.

Post-exposure observation was 14 days.
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Resyits: intoxication was characterized by disturbance of the autonomic nervous system
and the general condition (tremor, stilted gait, sunken sides or abdominal distension,
salivation, ruffied fur, diarrhea, loss of body weight). Ante mortem loss of reflexes,
convulsions, mydriasis and dyspnoea occurred in some individuals. The course of
intoxication was acute to prolonged.

At necropsy of the deceased animais, stomach and intestine contained a colorless, red
or yellow liquid. The mucosa of these organs was reddened. In one animal the stomach
was perforated. In some cases gathering of liquid was detected in abdominal and
thoracal cavity. .

The LDso value for female rats was 3066 mg/kg and for male rats 2332 mg/kg.

jon: The test material was administered undiluted to the dorsal skin of

male and female rabbits at doses between 931 and 4321 mg/kg for 24 hours under
occlusive conditions. The post-exposure observation was 14 days. i

i ¢
Results: Intoxication was characterized by tremor, ruffied fur, and reduction of body
strength. Intoxication was prolonged. Deaths occurred between 2 and 7 days after
application. At the application site grey discoloration, reddening, and eschar formation
occurred.

At necropsy unspecific changes in kidneys, liver, spleen, lungs, heart and small intestine
were observed.

The LDsg value for male and female rabbits was 2523 mg/kg.

In Vitro Ames Test

Salmonelia typhimurium strains TA 98, TA 100, TA 1535, TA 1537, and TA 1538 were
tested with and without liver microsomal activation system (Arochlor induced rats) at
concentrations between 1.0 to 216 micrograms per plate.

At a concentration of 46.4 microgram/plate a weak increase (< x 2) was observed in the
test strain TA 1538 in the absence of S9-mix. At higher concentrations, the number of

‘revertants were decreased. Cytotoxicity was observed at 46 microgram/plate and at
higher concentrations.
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I Vive Migronucleus Test in Mi

21.5 mg/kg (males) or 31.6 mg/kg (females) of the test substance were administered
intraperitoneal to mice. No significant increase in micronucleated polychromatic
erythrocytes was observed in both male and female mice, respectively males and
females combined, at 24, 48 or 72 hours after administration.

Sincerely,

John Lewinson, Ph.D.
Manager, Product ngutatory Compliance

JL-94-178

: A
cc: R. Marion, DCA
Dr. Pieter, DCRP
B. Santoro, DCRP

sewe.
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Project No.:
Ind.~TOX-79=-81/82
US-IT-No.: 82-0086-DKT

SURBALY

Lauryl-Quab was studied for acute toxicity after (single) oral
administration in the rat.

' The test substance, available as a 1liquid, was used as diluted

agqueous solution (Aqua demin), or undiluted, v/ith an increasing
administration volume between 2.15 and 4.6S nl/kg.

The LD 50 values were for female rats 3.08 ml/kg (» 3066 mg/kg)
and for male rats 2.32 ml/kg (= 2332 mg/kg)

Intoxication was characterized by disturbances of the

autonoaic nervous systeas and the general condition (tremor,
stilted gait, sunken sides or abdominal distension, salivation,
ruffled fur, diarrhea, loss of body weight). Ants mortem loss of
reflexes, convulsions, mydriasis and dyspnoea occurred in some
ifdividuals. The course of intoxication was acuta to prolonged.

At necropsy of the deceased animils, stomach and intestine'
contained a colourless, red or yellow liguid. The mucosa of these
organs vas reddened. In one animal the stomach vas perforated. In.
some cases gathering of liquid was detected in abdominal and
thoracal cavity.
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Versuchsbeginn :  05.01.1982

Ende des
tierexperimentellen Teiles : 18.01.1982

'Versuchsdurchfuhrende

Einrichtung : Toxikologisches Institut
Degussa-Asta
Artur-Ladebeck-Str. 128 - 152

A i
D-4800 Bielefeld 14 ;

Versuchsleiter ¢ Dr. med. vet. H.~J. Zechel
Fachtierarzt fir Pharmakologie
und Toxikologie

Pathologie und

Laboratoriums-Diagnostik N

Archivaufsicht : E. Fichtner (QS)

Beric¢htsdurchsicht : E. Fichtner (QS)
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Zusammenfassung

Lauryl-QUAB wurde zur Bestimmung seiner akuten Toxizitdt oral an
der Ratte verabfolgt. Das in flissiger Form vorliegende Priifprodukt
kam in verdiinnter widssriger Ldsung (Aqua demin) sowie unverdinnt in
steigendem Applikationsvolumen zwischen 2,15 und 4,65 ml/kg zur An-
wendung.

Die erhobenen DL 50 - Werte betrugen filr die weiblichen Tiere 3,05 ml/kg
( = 3066 mg/kg) und fir die mdnnlichen Tiere 2,32 ml/kg ( = 2332 mg/kg).

Im Vergiftungsbild standen Stdrungen des vegetativen Nervensystems und
des Allgemeinbefindens (Zittern, Stelzengang, eingezogener sowie aufge-
bl4hter Bauch, SpeichelfluB, gestrdubtes Fell, Durchfall, Abmagerung)

im Yordergrund. Primortal kam es teilweise zu Reflexausfall, Krimpfen, |
Mydriasis und Dyspnoe. Der Vergiftungsverlauf gestaltete sich akut bis |
protrahiert.

Makroskopisch-anatomisch wurden bei den verstorbenen Tieren Flissigkeits-
ansammlungen, teils von klarem Aussehen, teils von roter oder gelber Farbe,
in Magen und Darm festgestellt. Die Wandung dieser Organe wies Rdtung auf.
In einem Fall lag eine Perforation der Magenwand vor. Vereinzelt wurden
Flissigkeitsansammlungen in BauchhShle und Thorax beobachtet.
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Einleitung

Nachfolgend wird iber die toxikologische Priifung von
Lauryl-QUAB berichtet. '

Die Untersuchung erfolgte im Auftrage des Fachreferates
fur Industrielle Toxikologie der Degussa, Frankfurt/M.

" sie wurde nach einmaliger oraler Gabe des Prifproduktes
an der Ratte durchgefihrt. )

Iweck der Studie war es, eine Bestimmung des Vergiftungs-
bildes, des Vergiftungsverlaufes und des Todeszeitpunktes
vorzunehmen. Die erhobenen Befunde werden durch Angaben
zur DL 50 ergdnzt.

pauryl-QUAB lag als farblose Fldssigkeit vor und kam tier-
experimentell unverdinnt und verdinnt zur Anwendung.

- epee.ws.




Methodik

1- -

2.

Versuchstiere
Spezies
Stamm
Zﬁchier
Geschlecht
Gewicht
Alter

Eingewbhnungszeit vor
Testbeginn

spezielle Angaben

Versuchstierhaltung
Haltung
Tiere pro Kifig

Einstreu

. Fiitterung

Trénkung
Raumtemperatur

Relative Luftfeuchtigkeit

Raumbeleuchtung

Raumhygiene

-/0 -

iNQ.=IUA=/3-01; 0L

Ratte

Wistar (Bor: WISW)
Winkelmann, Borchen

d und g Tiere

8 127 - 147 g; g 127 - 141 g
d57 - 62 7g.; @57 -58Tg.

5 Tage

siehe Versuchsdurchfilhrung
unter Pkt. 4

.-,

Makrolonkifige Typ Il
1

Weichholzgranulat Typ 9
ALTROMIN®

. Standardisiertes Versuchstierfutter

ALTROMING
Wasser ad 1ibitum
219t 20 ¢
50 - 60 %

12 Std. Leuchtstoffrdhren-Beleuchtung
12 Std. Dunkelheit

Labor- und Kifigreinigung mittels handel
ublicher Antiseptika, Instrumente- und
Gerite-Desinfektion mittels Autoklav unc

_Heisluftstertllsator
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Prifsubstanz (spezielle Angaben)

Chemische Bezeichnung

Chargen-Nr.

Form und Aussehen
Gehalt/Reinheit
Loslichkeit
NDichte

pH-Wert

Versuchsdurchfilhrung

Futterentzug

Substanz-
Applikation

Dosenabstand
Faktor
Beobachtungszeit

Injektions-/
Applikationsvolumen

Tiere pro Dosis

Anzahl Dosierungs-
gruppen

_ Anzahl Tiere zur
eines
DL 50 - Wertes

Gesamtzah} der im

. Versuch verwendeten

Tiere

Versuchszweck

..

Lauryl-QUAB

klare Flissigkeit

27,87 %

Herstellg. verdinnter Ldsungen in Aqua demir
Verdiinnungsfaktoren 1,47 und 2,18

1,007 g/mljDie entspr. Konzentrationen be-
trugen 685 mg/kg und 468 mg/kg be

7.1 Annahme einer Ausgangskonz. von
1007 mg/ml .

16 Std. vor Versuchsbeginn

oral mittels Schlundsonde

in dezimalgeometrischer Folge
1,47 bzw. 2,15
14 Tage

2,15 - 4,64 ml/kg; die Substanz kam verdinn
gnd unverdiinnt zur Anwendung

4beid'und3beig

20 d' und 15 9

35

Bestimmung des Vergiftungsbildes, des Vergiftungsverlaufes
und des Todeszeitpunktes; [ 3 ]

Serechnung der DL 50 (Probitanalyse) (1.2.4,]

‘//_-




t - o
- = Al e TN T T U

Ergebnisse

Lauryl-QUAB wurde zur Ermittlung seiner akuten Toxjzitdt oral an der
Ratte verabfolgt. Das Prifprodukt lag in fliissiger Form vor und kam
verdinnt mit Aqua demin und unverdinnt in steigenden Applikations-
volumina zwischen 2,15 und 4,64 ml/kg zur Anwendung. Bei der Berech-
nung der Dosen (mg/kg) wurde eine Dichte von 1,007 g/m} zugrunde ge-
legt. Der Dosenbereich erstreckte sich zwischen 1007 und 4672 mg/kg.

Das Vergiftungsbild war vorwiegend durch Symptome wie Zittern, Stelzen-
gang, schleppender Gang, SpeichelfluB, gestrdubtes Fell, Durchfall und
eingezogener bzw. aufgebléhter Bauch geprdgt, was auf eine Stérung des
vegetativen Nervensystems hinweist.Dariiber hinaus zeigten die mannli- -
chen Tiere wihrend der 1. Beobachtungswoche nur eine mdBige Gewichts-
entwicklung. Bei einigen Tieren war eine Zyanose zu beobachten. Pra-
mortAl kam es bei den weiblichen Tieren der héchsten Dosierungsgruppe g
zu vollstindigem Reflexausfall, starken klonischen Krdmpfen, Mydriasis '
und Dyspnoe.

Der Vergiftungsverlauf ist als akut bis protrahiert zu bezeichnen. Erste
klinische Symptome traten 20 Minuten nach Substanzgabe auf und wihrten
bei den Uberlebenden maximal bis zu 1 Woche. Letalitdt stellte sich Uber-
wiegend wihrend der ersten beiden Tage p. appl. ein, weitere Todesfdlle
traten noch in den folgenden 3 Tagen auf.

Bei der Sektion der verendeten Tiere kames in Abhdngigkeit von der verab-
folgten Dosis zu einer zunehmenden RStung von Magen- und Darmwand. Diese
Organe wiesen, bedingt durch Flussigkeitsansammlungen in ihrem Lumen (teils
klar, teils von roter und gelber Farbe) eine pralle Filllung auf. Bei einem
minnlichen Tier wurde eine Perforation der Magenwand diagnostiziert. Dieser
Befund steht nicht im Zusammenhang mit einem unphysiologisch hohen Appli-
kationsvolumen; er muf als cine Folge der Substanzeinwirkung angesehen wer-
den. In einzelnen Fillen wurden auch Flissigkeitsansammlungen in Bauchhthle
und Thorax beobachtet.

"1 -
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“= Dje DL 50 - Werte sind in Tabelle 1a und 1b wiedergegeben.
Der zahlenmaﬂige Unterschled zwischen den DL 50 - Werten der weiblichen
und miannlichen Tiere ist statistisch nicht signifikant, Er trdgt zufdlli-

gen Charakter.

In Tabelle 2 finden sich Angaben zur prozentualen Todesrate und zur
Uberlebenszeit.

. ewew.ms.
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DL 50 - Werte von Lauryl-QUAB

Spezicy : Ratte
Applikation : oral

Tabelle 1a

DL 50 [ ml/kg ]

0 2,32
(1,58 - 3,39)
3,05
é (2,25 - 4,13)
4 ;
i
Tabelle 1b

DL 50 [ mg/kg ]

2372
? (1593 - 3414)

3066
(2261 - 4159)

-4
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(Lauryl QUAB)
QUAB 3432

Acute Toxicity after a
single Dermal Administration
in Rabbits
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SuUKmary:

Quab 342 was applied once s to the dorsal skin area of rabbits
to determine its acuts toxicity. The test substance, available
as a colourleass liquiad, was used undiluted.

Intoxication was characterized by tramor, ruffled fur, and
reduction of body strength. Intoxication was prolonged. Deaths
occurred between 32 and 7 days after application. At the appli-
cation site grey discolouration, reddening, and eschar formation
occurred.

At necropsy unspecitic changes in kidneys, liver, spleen, lungs,
heart, and small intestine wvere oberserved.

The LDgo values were

probit analysiss
for nale and female animals 2523 mg/kg (2.46 r»l/kg)

graphical estimation:

for male animals 3072 mg/kg (3.0 ml/kg)
for female animals 1946 ng/kg (1.9 ml/kg)

* remark of the translater: (occlusive for 24 hours)
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3-Chlor-2-hydroxypropyl-N,N, N—-
dimethyldodecylammoniumchlorid
(Lauryl QUAB)
_QUAB 342

Akute Toxizitdt
Priifung der akuten Toxizitit nach ]
einmaliger dermaler Applikation t
am Kaninchen

BERICHT
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1. ALLGEMEINES
Auftraggeber : DEGUSSA AG / ZN Wolfgang
Industrielle Toxikologie (US-IT)
Postfach 13 45
D-6450 Hanau 1
Priifeinrichtung : ASTA-WERKE AG
Cheniscne Fabrik
Toxikologie Degussa-Asta
Artur-Ladebeck-Str. 128-152
D—-4800 Bielefeld 14
Priif substanz : QUAB 342
A i
Art der Priifung : Priifung der akuten Toxizitadt nach einmalzn'.ger
dermaler Gabe am Kaninchen.
Priifrichtlinie/~n : OECD Guideline Nr. 402 (1)
Berichts-Nummer : Ind.-TOX-508-85/86
Zeitplan : Beginn: 23.10.84
: Ende : 18.12.84
Prifleiter : Dr. rer. nat. W. Mayr

Durchfithrung der
Studie : R. Iselt

Berichtadatum : 29.07.1986

- R/ -
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2. ZUSAMMENFASSUNG '

QUAB 342 wurde zur Bestimmung seiner akuten Toxizitdt einmalig dermal
auf die Riickenhaut des Kaninchens aufgetragen. Das Priifprodukt lag
als farblose Fliissigkeit vor und kam unverdiinnt zur Anwendung.

Das Vergiftungsbild war gekennzeichnet durch Zittern, gestriubtes
Fell und korperliche Schwiche. Das Vergiftungsbild ist als protra-
hiert zu bezeichnen. Todesfille traten zwischen 2 und 7 Tagen p.
appl. auf. Die Applikationsstellen zeigten Graufirbung, RStung und
Schorfbildung.

Bei der Autopsie waren nur bei den weiblichen Tieren unspezifische
Verinderungen an Niere, Leber, Milz, Lunge, Herz und Dinndarm zu
beobachten.

~mve v,

Die ermittelten LD 50-Werte betragen:

Probitanalyse:

minnliche und weibliche Tiere 2523 mg/kg (2,46 ml/kg)
graphische Abschidtzung:

miannliche Tiere: 3072 mg/kg (3,0 ml/kg)
weibliche Tiere: 1946 mg/kg (1,9 ml/kg)

Bielefeld, den 29.07.1986

Priifleiter: Institutsleiter:
/ég/vﬁ )&/LJC 2.d 86
Dr. rer. nat. W. Mayr Dr. ‘ped. vet. M. Herbst

- RA -
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3.  EINLETTUNG

Nachfolgend wird iiber die toxikologische Priifung von QUAB 342 nach
einmaliger dermaler Gabe am Kaninchen berichtet.

Ziel der Studie war Art, Intensitit und Dauer der klinischen

sowie Todeszeitpunkte und Zahl der verstorbenen Tiere festzustellen
(1 ~ 2). Die Beobachtungsdauer betrug 14 Tage. Aus den Mortalitits-
zahlen wurde die LD 50 emittelt (3 - 5),

' Das methodische Vorgehen basierte auf der OECD-Richtlinie
Nr. 402 (1).

© epeee.
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4.

5.1

5.1.1

PRUFSUBSTANZ

Priifsubgstanz
/Handelsname

Chemische Bezeichnung
/Synonym

CAS-Nr.

Chargen-Nr.

Form und Aussehen
Gehalt/Reinheit
1oslichkeit

Dichte

METHODIK

Priifsystem
Versuchstier-Spezies
Stamm
Herkunft/Zichter

Begriindung dex
Versuchstierwahl

: 1,024 g/ml

: 1,5

Ind.-TOX-508-85/86

: QUAB 342

: 3-Chlor-2-hydroxypropyl-N,N,N~dimethyl-

dodecylammoniumchlorid

: 342 M 19

farblose Fliissigkeit

-

: Die Priifsubstanz wurde bei Raumtemperatur

aufbewahrt. Die Stabilitit der Priifsubstanz
wurde vom Auftraggeber gewdhrleistet.

: Kaninchen
: WeiRe Russen (Albino)

: Asta-Werke AG,

D-4800 Bielefeld 14

: Daé. Priifsystem wurde aufgrund internationaler

Brpfehlungen gewdhlt. Danach ist die Spezies
Kaninchen geeignet, potentielle toxische
Wirkqualititen von Priifsubstanzen zu er-
fassen.

- R Y-
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Alter der Tiere
am Applikationstag

Korpergewicht
der Tiere am
Applikationstag

Eingewohnungszeit

5.1.2 Versuchstierhaltung
Standort

A Haltung

Tiere pro Kifig
Einstreu

Futter
Trinkwasser

Raumtemperatur

Relative Luft-
feuchtigkeit

Raumbeleuchtung

Raumhygiene,
Kdfigreinigung

5.1.3 Kennzeichnung
der Tiere

: Edelstahlkifige Modell ASTA

Ind.-TOX~508-85/86

: mannlich 9 - 12 Monate

weiblich 9 - 10 Monate

: mannlich 2,05 - 2,50 kg

weiblich 2,40 - 2,75 kg

: Mindestens 5 Tage unter Priifbedingungen vor

Substanzapplikation

: Toxikologie Degussa-Asta

D-4800 Bielefeld 14,
Gebaude B, Raum Nr. 214-5

ASTA~-WERKE AG,
D-4800 Bielefeld 14

. epee.ey.

: 1
: ohne, Drahtbodenkifige

: Standardisiertes Versuchstierfutter

ALTROMIN (R), Firma Altromin GMBH u. Co KG,
4937 Lage,

: Wasser ad libitum in Trinkwassercualicdt der

Stadtwerke Bielefeld, automatische Triankung
iiber Trankventile

s+ 22 +/- 2 Grad Celsius

: 55 +/- 15 %

: 12 Std. Leuchtstoffrohren-Beleuchtung

1z std. natiirlicher Hell- Dunkelrhythmus

: Labor- und Kifigreinigung mittels handels-

iiblicher Antiseptika, Instrumente- und
Geratedesinfektion mittels Autoklav und
Heiluftsterilisator.

: mittels Ohrmumer (Tiatowierung), Kifig-

beschilderung mit gleicher Nummer

"R -
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5.2

Priifung
Futterenczug

Substanzapplikation

Begriindung der Wahl
der Applikationsart

Hiufigkeit der
Applikation

Applikationsform
Konzentrationen

Applikationsvolumina

Dosenabstand

Faktor

"~ Anzahl der

Dosisgruppen

.
.

Ind.-TOX-508-85/86

am Behandlungstage

. dermal, zwischer der geschorenen Schulter-

.0

und Fersenbeinregion

Die Priifsubstanz wurde mttels eines Patches
uater Okklusiv-Bedingungen 24 Stunden lang
mit der duSeren Haut in Kontakt gebracht.
Nach Abnahme des Verbandes wurde die auf der
Haut verbliebene Priifsubstanz mit Wasser
abgewaschen.

Die Priifsubstanz wurde aufgrund der miglichen
dermalen Exposition des Menschen in bezug auf
seine Toxizitit nach einmaliger oraler Appli-
kation gepriift. :

. t

einmalige Gabe (24 stunden-Patch)

unverdiinntes Priifprodukt

w 0,909 - 4,22 ml/kg

: in dezimalgecmetrischer Reihenfolge

:m 2,15 w 2,15

Tiere pro Dosisgruppe :

Gesamttierzahl

Beobachtungsdauer

m 3 w 3
m 2 w 2

s 12

: 14 Tage p- appl.

"R -
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5.3

5.3.1

5.3.2

5.4

' Beobachtungen

Verhalten und Allgemein-

zustand der Tiere

(klinische Vergiftungs-

syrptomne) : Beobachtung der Tiere am Applikationstag
wahrend 6-8 Stunden p. appl., danach tidglich
zweimal (vor- und nachmittags); an Samstagen,
Sonn- und Feiertagen einmal.
Alle aufgetretenen Vergiftungserscheinungen
sowie deren Beginn, Schwere und Dauer wurden

protokolliert.

Mortalitat : Todeszeitpunkt, Anzahl der verstorbenen Tiere
pro Dosis

Pathologie : Alle gestorbenen bzw. am Ende der Beobach-

tunsperiode getoteten Tiere wurden obduziert
und AuReres, Korperdffnungen, Korperhochlen
(Brust- und Bauchhchle) und deren 0xga.n§
makroskopisch untersucht.

Bestimmung der
LD 50-Werte : approximative Ermittlung, graphisch (6) sowie
Probitanalyse (3 - 5) ‘

- R7-
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ERGEBNISSE

Allgemeine Angaben

QUAB 342 wurde zur Ermittlung seiner akuten Toxizitidt dermal am
Kaninchen verabfolgt. Die Priifsubstanz lag als farblose Fliissigkeit
vor und wurde unverdiinnt appliziert. Unter Verwendung steigender
Applikationsvolumina von 0,909 bis 4,22 ml/kg erstreckte sich der
gepriifte Dosisbereich bei den minnlichen und weiblichen Tieren
zwischen 931 und 4321 mg/kg. Die Dosisangaben beriicksichtigen eine
Dichte von 1,024 g/ml.

Klinische Beobachtungen

Das Vergiftungsbild war gekennzeichnet durch mifiges bis starkes
Zittern, gestriubtes Fell sowie korperliche Schwiche.

Der Vergiftungsverlauf ist als protrahiert zu bezeichnen. Erste
Vergiftungssymptome waren nach 1 bis 6 Tagen zu beobachten und dauver-
ten bis zu 9 Tagen. Todesfille traten zwischen 2 und 7 Tagen nadh
Substanzapplikation auf. '

Nach Abnahme des Patches waren bei allen Tieren die behandelten
Hautareale grau gefarbt und von lederartiger Beschaffenheit; zusatz-
lich waren Rotung und Schorfbildung zu beobachten.

Pathologie

Bei der Sektion war bei einem weiblichen Tier der hohen Dosisgruppe
die Konsistenz der Milz erhsht und briichig, die Leber marmoriert und
die Lunge dunkel gefleckt. Gertteter Diinndarm, weiBgefleckte Nieren
weiBes Endokard war bei einem weiblichen Tier der mittleren Dosis-
gruppe zu beobachten.

a

Statistik

Der LD 50-Wert wurde fiir beide Geschlechter graphisch nach Miller und
Tainter (6) abgeschitzt und fiir beide Geschlechter zusammen mit der
Probitanalyse ermittelt.

Die Werte sind in Tabelle 1 a und 1 b aufgefiihrt.

In Tabelle 2 finden sich Angaben zur prozentualen Todesrate und zur
{Uberlebenszeit.

- 2§
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Seite 10
Tabelle 1 Akute Toxizitidt - LD SO—Wert.e
Priifsubstanz ¢ QUAB 342

Spezies : Kaninchen

Ind.-TOX-508-85/86

Applikationsart: dermal

Tabelle la Graphische Abschatzung der LD 50 nach Miller und

Tainter (6)
Vertrauensgrenze: 68,3 %

1D 50 (ml/kg)

LD 50 (mg/kg)

4  minnliche Tiere: 3,0
(0,355 - 25,322)

3072
(364 - 25930)

weibliche Tiere: : 1,9
(0,303 - 11,925)

1946
(310 - 12211)

Tabelle 1b Rechnerische Bestimmung der LD 50 mittels

Probitanalyse (3 - 5)
Vertrauensgrenze: 95 %

LD 50 (ml/kg)

1D 50 (mg/kg)

ménnliche und
weibliche Tiere: 2,46
(0,764 - 41,470)

2523
(782 - 42466)

X9 -
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1

Tabelle 2 Alute Toxizitidt - Absterbedaten
Priifsubstanz : QUAB 342
Spezies : Kaninchen Applikationsart: dermal

1

!
‘pDosis ! Todes-~ { itherlebenszeit
! rate ! std. n. Applikation ! Tage nach Applikation
! 1 ! :
(ml/hg)lx/n!’s10.51248241234567891011121314
! ! 1§ !
! { ! !
minnliche Tiere
0,909 t 0/2 ! 0! ] )
! ! ! ! !
2,0 1 1/2L 50! Rl 1 t
! ! ! !
4,22 1172t 50 ¢ 1
weibliche Tiere
0,909 ! 0/2 ! 0! !
! ! l !
2,0 1172t 50 ¢ | 1
! ! ! !
4,22 1 2/2 ¢ 100 ¢ 11

- 30 -
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8.

Ind.~-TOX-508-85/86
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This study follows the procadur=2s indicatad by the following
internationally accept2d guidelines and recommendations.

Firsz Addandum toc CECD Guidelines far Te2sting af Chamicals,
Se2ctign 4, No. 471, “Salmenella Typhimurium, Reverse Mutation
Assay”’, adopted May 245, 1933.

CEC Dirzctive 34/449, MNethod No. B 14
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surmMmary ' .

This study was performed to investigate the potential gene
mutagenic activity of QUAB 342 according to the plate in-
corparation test of Ames et al. (1) using the Salmanella
tvohimurium strains TA 98, TA 100, TA 13335, TA 1537 and

TA 1538.

The test was performed with and without liver microsacmal
activation The test article was tested at the following
caoncentrations: 1.0, 2 16, 4.64, 10, 21 4, 45.4, 100 and
216 micrograms per plate. Each concentration, including
the controls, was tested in triplicate.

Toxic effects of the test article were aghserved in the
taxicity experiments by a reductidn of the relative survival
rate.

Additionally, a reduction of the background lawn up to a
clearing was observed. Reduced numbers of revertants were
found in some strains at the highest concentraticon tested. .
The taoxic effects were more praminent in the experimants
without metabolic activation than in the experiments with
megpbclic activatian. ;
Up to the highest investigated dose, no relevant increase ¢t
of the revertant colony numbers was ohtained in the Salma- -
nella typhimurium strains TA 98, TA 100, TA 1535 and TA 1337,
when compared with the carresponding controls. The presence of
liver microsomal activation did not influence these findings.

In the strain TA 1538 in both experiments, the number of re-
vertant colonies was increased at a concentratiaon of 46 4 mcg/pl.
when tested without liver microsomal activation. In the first
experiment, the revertant rate was increased but not doubled
versus the contral. In the second experiment, there was a
dose-dependent increase with an exact doubling of the re-
vertant rate at a concentration 46 .4 mcg/pl.

CONCLUSION

A weak, hut reproducible increase of revertant colcny numbers

was found in the strain TA 1538 withaout liver micraosaomal acti-
vation in two independent experiments In the first experiment,
the number of revertants was not douhlsd, hut in both experiments
the increase of revertants was found to be strain soecific, de-
tected in *he same concentration range and in the ahsence of
liver microsamal activat.on

For this, it is cancluded that during the descriised mutagenicity
test and under the experimental conditions reported, the test
article induced point mutaticns hy frameshifts in the genome of
the strain TA 1538

Therefore, this sample aof OUAB 342 is considered fto =xhinit a
weak mutagenic activity in this Salmanella typhimurium reverse

muzation assay
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This in vitro experiment was performed o assess theo poctential
gene mutagenic activity of QUAB 242

The :fanﬂard quality control prirciples of “Wegleitung dar IKS
{Interkantonale Kant ral_:tolle fuer Heilmittzl) hztreoifond Suta
Ladarpraxis fuer nichtklinischa Labsrversuche” fram April 283,
1730 (amendad Junz 23, 1?32), Berne/Switzerland were apolied.
1.2 RATIONALE -

The test procedure was accarding to Ames et al. (1:

The microbial assay i1s based on reverse mutatiaon aof Salmanm2lla

typaimirium from auxatrophism (histidine dependent) ts proto-
trophism (histidine indepandent). When mutated Salmonszlla
typnimurium are expaszd to a mutagen, mutation %o the histidine
independent form takes place in a propartion of the bacterial
populatiaon. These are rzadily detectahle due to thair ability
ts grow on a histidine deficient medium.

Exffosure of strains of Salmonella typhimurium to a chemical
mutagen may produce revertants which arise as a result af &
hase-pair substituticon in the genetic material or as a frameshift
mutation in which genetic maferkal is either added, d=2l2ted ar
mis-cadad.

Since many compounds 43 not exert their mutagentic 2cft:vity until
they have heen metabaolized hy enzyme systems nst avai.ahla in
the hacterial cell, the test articlzs and the hactaria wuerz in-
cubated hoth in the absence and in the presesnca of a =nfactor-
supplemented post-mitochondrial fraction prepared f-cin “He

A

livers of rats treated with enzyme-inducing agents Arszlor 1254,

To validate the test, reference mutagens wer2 t2s%32 s3arallal

Lo the tesi article.

< MATERIALS aND METHODS

2. 1 TEZST ARTICLE

[dentificatian A8 342

atch/ /Lot aumber 040435-242 M5 S4

Chemical dzromination 3-Chlar-2-hydraxypraopyl-N, N N-dimnethyl -
daodecylammoniumchlaorid

Purity . 40 QL% {cf. Certificat =f armalvsis,

April 3, 395D
Physical apoearance coilnrless, clezar flurd
Stahility nat availahle fram the sponsar
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Tos avoird any llg4t effectz an the t2s+ =
me-+*s wers performed under yeliow light.
On the day of the experimen%, the %test a
1n bidistilled water at the highest inve
doses were dilutiocns from this stock solu
in third-icg interwvals.

The ta2st artizclz2 was investigataed at
ratians:

10, 2.14, 4. 64, 10, 21.6, 456 4, 100 and
plate (mecg/pl )

The nighest conczrtraticon was limized hv
the test article to hactzria A pra2limin
TA 1537 and RTA of Salmeonella typhimuriu
toxic effect at concentratian of S00 m

(=3

al

cmooind,

ticle was
tigatzd
tion with

r
7

S

2145 micro

-

‘e e N

the cvt
ary tesft aon
m rzscltad
cg/pl and

=y’

1
L

1]

xpari-

dissalvad

i0se

The ather

the solvent

the following carcant-
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All control data were established

expariment.

r

-

Megative LCantral.

Bigistillaed water, salvent of the test a

Pasitive Controls.

rticle.

rams per
<icity of
3TCALNS
a3 3trong
Migraer
Tne

-—ve w..

Reference mutagens not requiring microsaomal drug-metazslizing

2NTyme.
Methyl methanesulfonate+ 500 mcg/pl. far TA 1G9
?-Aminoacridine+ 40 mcg/nl. for TA 1537
2-Nitrofluoranaw S mcg/pl. for TA 73

TA 128

TA 1537

TA 15332
M-Ethyl-M-Nitro-
N-Mitroscguaniding» 18 mcg/pl. for TA 73

TA L1927

TA 1<3<
R2f2rance mutagens requiring micrcsamal drug-metasslizitg enzyme
2-Aminoanthracene* 3 S mca/pl for TA 3

HE T

TA 1523

1 mcg/pl  for TA L33S
10 mca/pi  tar TA 1Z22°

Benzao-(A) ~pyrene=» S mcg/pl. for TA 7?3

TA 1406

TA 1537

Ta 1533
Aszptic Contral
AN experimeant with th2 S5-7? mix was aerformed (cf stuc, sra-
cedurs)
& Aldrich; Chemie Brunschiuig, 40CC Basel/Switzeriand
<#  Fiuxa, 9370 Buchs/3gitzerliand
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Racterial test arganisms:

Salmonella typhimurium TA 93, TA 100, TA 1535, TA 1337 and
TA 1333; ohtained from 3.N. Ames, University of California,
Rerkelay LA, 74720, USA, May 1931

Charactarization of strains:

The strains uszd arz2 mutants derived from Salmonella tynhi-
muritum LTZ2 and have fsllowing genotype:

typhimurium TA 15395 his G446 rfa- uvrB-
ctyphimurium TA 1537 his C307% rfa- uvrB-
typhimurium TA 13538 his 03052 rfa- uvrB-
ctyphimurium TA 78 his D30352 rfa- uvrB- R+
~typhimurium TA 100 his 546 rfa- uvrB- R+

W U Ul WU

2 '
All the strains carry a mutatian Known as deep raough (rta).whxcr
affects the cell membrane soc that. the anormal lxpoprl»saccharl
cell coat is defective’ These strains allaow a greatzar serme-
ahility cf the test agents acraoss this membrane and inta the
c2ll. )

by a

In bactegria, almcst all the primary damage caused to A
re r 3Systems.
a-

n
'
mutagen is repaired by 2excision and recombination gal
Therefore, only a small percentage of the potential mu!
genic damage is =zxpressed. The tester strains used lac
exCcision r2pair syst2m fuvrB), thus making tham mor2 s
£t mutagens.

strains TA 7?3 and TA 100 also carry an ampiciil
factor (R} which makes them particularly sansitiva :c mu

The strains TA 153 and TA 100 are s2nsitive tao
substituticn mutagens; the strains TA 1337,
are s2nsitive ta frameshifr mutagens.

The tzster strains arz2 checked at ra2gular intervals for their
cznetic markers, according to publisned metheds (L

The strain cultures are storad in sterile O 5 ml ampoulss
{0 45 ml hactarial ~ulture and 2.05 ml Dimethylsulfax:de)
zt -70 degrezs c2ntrigrade

_1{0 )
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4Pre-culture af strains:

The hacteria were graown in a snaking water hath for 135 hours
svarnight at 37 da2grees centigrade in 2.S5% Mutriz2nt Broth No 2=
After caanLLuga ian, the hacteria were2 resuspended to a con-
centratian of approxxmately L x 10 exp. 8 to 2 x 10 exp ? =zells

L

ger milliliter in C.18% Nutrient Broth and 0.S5% scdium chloride.
The zoncentration of g2rms was caontrolled photometrically and

detzrminz2d in an 2xpzrimental test mlrh Histidine-rich potassium
chloride solution on selective agar plates (zf. study procedure) .

2.4 LIVER MICROSOMAL FRACTION 5-7 MIX

- am W R W W 4 e e e MR e ML M MR B WD G YR ML WP R G M AR wh ae mm 4B AR W W W e W YR T M ME R W A W Y W W e M = em e m =

The 5-7 mix was prepared an the day of the axpariment

Specific pathogen-free male Wistar rats (130 g - 30C g, KFM-Ha,
cuthbred=#), received a single 1.0 injection of Arnclor 1254=s=
dissolved in Oleum Arachidis (200 mg/ml) at a dosage of 500
milkligrams per kilogram of body weight ta induce liver micrgsamal
enzyme activity five days before the experiment.

The rats were Xilled by cervical dislocation and 2xsangui-
nated on the fifth day post application following a 14-14
hours starvation periaod.

-—ve.

Livers wer2 removed under aseptic conditions and homagenized
with ice-cold 0 1S molar potassium chlaride (S g 0f liver to
1S g of potassium chloride) The homogznates were zentrifugad
at 9000 x g for 10 minutes at O to 2 degrees centrigrade. The
sup2rnatant fraction (S-7 fraction) was collected far th
preparaticn of 5-9 mix

Compasitian of L ml 5-9 mix.

Na2HPC 4**** 120 mizra moles
MgCLZ swxs 3 mizcrao moles
KC1 anw 33 micrn molas
MADP LR 2 4 micrao molzs
G-5-P snmsxw 3 micrc molas
5-7 Fractian 0 3 ml

e e m A e s am e s m e e . M e W s P e wm e e . T e e W W M W W W e M e e v e e e = W w = om =

Oxcid; Fakala, 4000 Basel/Switzerland
*+ Klzin~izrfarm Madserin AG, 4413 Fuellinsdorf/Switzeriand
2% Analahs; Xantron, 3000 Zuerich/Switzerlanc
(Arsclar. polvchlorinmated biphznyl mixtursa)
zxws ARS 30C0 Bazsel/Switzerland
+x2%x+ Bozhringer Manntzin, 4330 Cram/Switzerland
veerasr Fl ke, 72470 Buchs/Switrerland

P
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For each strain and dose level, including the contrals
a minimum of three plates were ussad.

y

The following materials were mixed in a t2st tuise and poured

onto the selectivz agar plates«.

100 microlitars (mcl) T2st solution at 2ach dossz level, salvent
{negative cantrol) or refersznce mutagen
solution (positive =sontral),

500 mel 5-7 mix (for test yith metzholis acty:-
vation) or 0.1S5 M Na2HPI4, (for tost
withaout metaholic activatian),

100 mel Bacteria suspension (zf. tast systam,

R pre-culture of the strains), ;
L]
t
2 ml Jverlay agar consisting of C.& 7 Bacto

agar#* and 0.6 % Nall supplementzd with
16 Z 0.9 mM L-Histidine##+ and 0.5 mM
Biotinew*+ solution.

The plates were incubated at 37 degrees centiarade in the
dark for 3 days The his+ revertant colani2s were ~ountad
with an Art2k 380 counter or counted by hand if nrecLplL-
tation of t2st articla precluded automatic sounting.

Far the aseptic cantrol experiment, 100 micralitzrs 3% 3-7 mix
pere added to 2 milliliters coverlay agar and troatad as
mentioned abowve.

For =2ach test, the gera conc2ntratisn of tns Pac-ariil straiss
was determined hy pouring a mixture of 100 micralis2rs =29 a

2 % 10 2xp.S diluted bacteria suspension (SVeErnlght culture)
with a Histidiace-rich ogotassium chlarids sclubtion om%23 3 salac-
tive agar plate After tnrz2e days of i{ncuzatian at 27 Zzgrees
centrigrade, the caolanizs wers scgunt2d snd the counts auLti-

pii2d with the dilutian faczor.

# & Pourmatic (Ma2w Brunswick Scisntifis Camp.) was ussa !
£ill the platas with 22 ml of L. S % hacts agar 1n vagzl
Bonner medium € with 2% Glucose. :

#% Chemi2 Brumsshwig, 4000 Basel/Switzerland
#ew Flgka, 7470 Buchs/Switzerland

-4




.6 TOXICITY TEST

...-_---—--.....--.---------..----..-----_-----_-—-_——-——------——-_-_-_

To =stimate the cvtotoxicity of the test article, orototroph:ic
hbacteria (spontaneous revertants cf TA 1537 = RTA) were added =s
an 1ntzrnal standard tec fthe selective agar plates, tagether wizth
TA 1337 (cf. study procedure). The differznce in the mumber of
calonies on plates with and without added protatroohic hacteria
at each dose level of the tasst article was comparsd to the
number of colonies chtained with the negative contral The ratic
of the two values was expressed as relative survival rate with
the negative contrel at a 100N % survival rate.

Additionally, the toxicity of the test article can 9e shouwn
in the mutagenicity assay, hy a reduction in the number of re-
vertants or by a reduction or a clearing of the background lawn.

2.7 DATA RECORDING

T T P N o e o e T S e e e = E - ... EEE - eme .. " mw .m- . m o - — - -

The number of revertant calonies was r2corded manuallv for kach
olate from the counter.

Indjvidual plate counts and the mean numher of revertant cola-
nies per plate are presented in tabular form for the taest article.
positive and negative controls.

2.8 EVALUATION OF RESULTS

TS T MR e m M e m e ek e W T TE T M MR R h M W P P e e W e MR R e e R R e e e W e W e e o e e = e e

A material is identified as a mutagen in this test svstam if
there is a reproducihble demonstration of a dose efizc~ relation
o with a 2-fold increase in the number of revertants aver the
| contrals in a minimum of one strain. With the stra:n T3 100,
! a 1.3-fold increase is the criterian for a positive ~gsclt.

i These criteria are generailyv 1n accordance with the :ntarnat:onal
used standards for tne svalutation of results ohtai~ga from the
Ames Test (e g. Ref. 1, 2, ang 3).
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In the current study, the fallowing resudlts have Eeen
compiled:

_.._--__-_---_-_-—-_-.-----_——---..--.._--.._--..--n-..-..‘--—---——-.--__.

ntraticns af Salmonalla typhimurium used 1n <Ars
ay were as ftollows: -

FIRST EXPERIMENT SECOND EXPZRINENT

T 78 = 1.2 x 10 exp ? cells/ml = 1.0 x 10 2.5 7 c2lls/ml
TA 10 8.0 x 10 2xp.8 =zalls/ml = 3 9 x 1€ 2xpg S ec2lls/ml
TA 1535 = 1.4 x 10 exp.? cells/ml 7.9 x LD 24p 3 c2lls/ml
TA 1537 = 2.5 x 10 e2xp 3 cells/ml = 2.3 x 1% 2+4p 3 c2ilss/mi
TA 1538 = 2.1 x 10 exp.? cells/ml = 1.3 x 19 245 ? cells/ml
in the experiments without metahbolic activation,

T# 93 = 1.3 x 10 2xp 7 cells/ml = 7.4 x 10 axg 3 célls/ml
TA 100 = 6.3 x 10 2xp .3 cells/m} = 7. 3 x 12 243 3 chbllis/ml
TA 1835 = 1.1 x 10 exp.? c=2lls/ml = 1.8 x 13 2x0 ? c2llis/ml
TA 1537 = 1.4 x 10 exp.9 cells/ml = 4 7 x 10 e«0 3 cells /m;
TA 15313 1.8 x 10 2xp.9 cells/ml = 1.3 x 1C 2xp ? c2lls/ml
in the experiments with metahbolic activation

3.2 TOXICITY OF THE TEST ARTICLE

In the toxicity experiment with QUAB 342, a reducs.3r :f tha
relative survival ra;a was ahserved wlthou- metansl.: 2w tivation

: i
starting at 46.% mecg/pl and with metaholic activati=~ at 3 con-
czntration af 215 mcg/pl.

Additianally, a reducticn upg tc a claaring of the Sacz<3rsund lawe
Was abserved starting from 45 4 to 100 mes/pl  3mz2 -:-2.:1z2d aumser
of revertants were found in some strains at the mPL37E3T zean2ntra
{215 mecg/pl ) t2sted

3 3 ZTONTRIOL ZXPERIMENTS

Control platzs with thz solvent (negative cantral) s~z.ood

numbBars of spantanz2ous revertant colani2s pger plate wrizn

wer2 withia the narmal range 5f thase cited in $the L.es-ature (L3
Cortrol plates with rofzrenze mutagens {(pasitive conzrals)

showed a distinct incrzase of the ravertant colompiszs with the
tE23%er strains. This confirms the reversisgn prapgerzizs ot zach
sirain Tha pasittive rasulfts of the mutagsns Z-Amins-zath-rzs2ns
and Benzof{ajlayrenz indicata that the metabolizing svstem was
functioning.
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In the descrihed bacterial mutagenicity to
:ncrease of the ravartant colaony mumhers
Salmonella ftyphimurium strains TA 78, TA
TA 1537 at all dose levels testad when en
rasponding controls. The presence af live
vatian did not i1nfluence these findings

[n the strain TA 1533, the number of revertant colznizs was
increased at a concentratian of 45 .4 mcg/pl. in hoth 2xperi-
ments when ta2sted without liver micrasomal activat:.an.

In the first experiment, the revartant rate was incr2ased
approximately &3 % versus the contraol. In the secand 2xpe-
‘riment, the number of revertants incrzasad starting at

10 mcg/pl. and reached an exact doubling versus tha control
a2t a concentraticn of 46 .4 mcg/pl.

A

4 CONCLUSION

- e w.
'

*

A weak, but reproducible increase of revertant colany numbers

was found in the strain TA 1533 without liver microsamal acti-
viation in two independent experiments. In the first experiment,
the number of ra2vertants was not doubled, hut in 5ath 2xperiments
the increase aof revertants was found to be strain specifiz, de-
tected in the same concentration range and in the assence of Livar
microscmal activation.

ML tagenicity
th2 test

~“e genome of

For this, 1t is cancluded that during the descrine
test and unda2r the experimental conditions reparta
articls induced goint mutations by frameshifts in

the strain TA 1533.

Therefaore, this sample of QUABR 342 1s considerad o =
weak mutagenic activity 1a this Salmonella tymhimurtam
mutavtiaon assay
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NUMBER OF REVERTANT COLOMIES PER PLATF WITH GROLP MEIANS
S

DOSE/PLATE TA 98 Teéy 100 Ta 1535 TA 1S37 TA 1538

0 mcqg control

05 23 2
53 133 =3 3 L3
33 27 {33 130 35 29 11 19 55 19
0 e 32 137 24 t1 16
i 9 23 {32 53 b {7
24 27 161 143 24 24 3 3 (3 im
2.15 meg 24 124 12 13
‘ 24 139 54 i1 23
{8 23 137 134 34 29 5 1 20 22
4.64 mcg 29 125 25 i1 £13
L) 34 £33 35 3 54
i3 29 15% 140 21 a7 19 10 30 19
i0.0 mc 23 142 26 13
, °, 53 147 i3 5 2%
30 26 {41 141 35 27 4 = 15 17
t
21.6 mcg 27 143 23 i0 ng
39 {43 27 i3 50
21 28 125 137 35 25 5 5 23 24
46.4 mcg 27 i20 29 2 32
30 132 59 > 29
26 29 £15 119 34 27 t 11 Ia 30
£00.0 mcg 33 127 24 £3 27
36 55 50 5 55
33 33 133 115 i% ap 12 <o 1% 35
215.0 me 27 S& 17 i5 22
0 ¢ 32 37 1% 13 17
10 23 33 a0 i2 14 ir 13 £3 13
AMS 500 mcg ——- 435 — — -
— 433 —— — ——
—— - A79 455 ——— e —— —m RS
O-AMA 40 mcg --- —— — 35 ——-
—— — —— 30 ———
—— e —— — - 33 37 — e
2-NF 5 mcg 493 436 —— 4 330
302 443 ) — 47 3in
: 501 357 432 o 54 a3 535 9ss
ENNG 10 mcg 72 475 Cyv3 —_— ——
9% S%1 3% i o
60 70 395 514 £47 140 —— e —— —em

--»— Not determined
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rCC PROJECT 0475565 FIRST EXPERIMENT PARLE

TEXLCLTYTY TESY WETHOWT &% MIEX
. RELATIV

pOSE MEAN NUMBERS OF REVERTANT COLONIES SURVIVAL RATE

TA 1$37 TA 1537 + RTA

g mcg control i0 367 i.00
£.0 mcg 8 358 ) 0.%8
2.16 mcg 11 358 3.37
o4.&;4 MCg i0 352 0.95
10.0 mcg 7 354 .95

_A N

21.6 mcg ? 359 .98 :
46 .4 mcg i1 i89 .50
{ 100.0 meg 10 42 3.0%
216.0 mcg 13 13 d.40

49,
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RCC PROJECT 0475565 FIRST EXPERIMENT

, :\
oy

TOXLCLTY  TEST WY

b

DOSE MEAN NUMBERS OF REVERTANT COLONILES
TA 1337 TA 1537 + RTA

0 mcg control 40 Ja3

i.0 mcgqg 35 307

2.16 mcg 35 327

4,54 mcgqg 34 33%

i0.0 mcgqg 32 329

: A

21.6 mcg 39 308

46.4 mcg 33 290
100.0 mcg 26 23S
216.0 mcqg 35 i3S

RELATIVE
SURVIVAL RATE
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qCC PROJECT 047665 SECOND EXPERIMENT TAELE s

Sl MONE L L. TTENS T WL T RTS8 e MO e
NUMEER OF REVERTANT COLONIES PER PLATE WITH GROLP MEANS
DOSE/PLATE Ta& 98 Tey 400 TA 1535 TA iS37 TA 135383

1 g mcg control
23 118 19 15 14
29 °b 20 11 i1
10 21 111 108 i8 i9 7 i1 i1 13
. ' 33 £40 14 ii j, ¢
t.0 meg 5% {39 34 i3 i3
214 2s 123 i48 22 20 10 ‘1 14 ‘
2.15 mcg el 7 21 i7 13
24 116 27 i1 i1
. () 23 25 112 4108 21 23 i4 14 i3 i3
4,64 mcg 34 145 17 t2 15
20 129 i7 8 15
A 29 30 134 1326 24 18 it L0 i 7 i2
t
10 mcg 23 123 24 13 25
23 107 34 9 1%
25 27 143 114 28 28 i1 14 12 13
© 2i.6 meg 26 94 19 g 24
23 121 i8 14 20
30 26 122 ii2 28 2% ? 10 22 23
46.4 mcg 28 116 17 11 25
30 74 22 S 28
24 27 84 91 13 19 i1 2 24 25
130 mcg 30 53 ta i0 4
30 50 13 3 i,9 ]
(0 34 30 &2 58 15 14 17 12 a7 a3z
216 mc 20 35 24 {2 i 4
g 17 33 13 12 i1 ‘
35 24 256 31 20 21 17 4 23 13
MMS 500 mcg —~—- 334 -— -— =
-— 401 -— -—- -——
_—— ——— 407 281 ——— ——— —_—— -—- —— — =
P-Ariy 40 mcg --- —— - 49 ——
-—- —-—— -— S6 -——
——— ——— _——— ——— ——— — 7 5o ——— ———
2-NF S mcy 470 83 . —— 57 35w
461 357 -— 53 - gode
475 469 393 378 —— e a8 53 A P
ENNG 1D mcg 120 1103 1045 - -
143 i14a35 681 ——- -———
133 132 335 41044 §91 872 ——— e m—— m—
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RCC PROJ=CT 047655 SECOND EXPERIMENT TARLE

TEOXECLETY TYTEST WEITHAOAQUTY, &S99 MIX

RELATIVE

DOSE ' MEAN NUMEERS OF REVERT&NT COLONIES SURVIVAL RATE
TA 1537 TA 4537 + RTA
) mcg control i1 277 £.90
i.0 mcy i1 285 i 1.03
2.15 mc g i4 273 g, e
4,64 mcg i0 267 .97
(0
10 mcg 11 263 1.9%
. A i
21 .6 mcg i0 249 0.20 i
46 .4 mcg . ? } ii9 0.21
100 mcg ia2 22 .04
2i6 mcg 14 i3 _——
{ )
/
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RELATIVE

DOSE MEAN MUMBERS OF REVERTANT COLONIES SURVIVAL RATE
TA 1537 TA 1537 + RT&

0 mcg control 33 234 1.00

1.0 mcqg 28 234 1 13

2,16 mcg 32 242 .35

4,54 mcg 33 230 0.7?29

10 mcg 36 246 1.96

2i.5 mcg 2 30 239 1.05 ,
. t

46.4 mcg 30 237 L. 0S

100 mcg 30 209 g.<°0

215 mcg 22 119 g.47
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1. GENERAL INFORMATION
1.1 Study Specification

Sponsor : Degussa AG/ZN Volfgang
Industrielle Toxikologie (US-IT)
Postfach 13 45
D-6450 Hanau 1

Testing Facility : ASTA Medica AG -
Institute of Toxicology
KantstraRe 2
D-4802 Halle-Kiinsebeck

Study Director,

Veterinary Care,

Pathology : Dr.med.vet. K. Krauser

Study Performance : Mrs. M. Beste, Mrs. A. Lagoudis

Bone Marrow Evaluation : Miss C. Barkey

Jbuality Assurance ¢ K.E. Fichtner :
Representative: Dr. B. Wilker (formerly: Roos)

Test Material QUAB 342

Testing the mutagenic properties (damage to the
chromosomes and/or the mitotic apparatus)

Objective

OECD Guideline No. 474 (1)
EEC Directive (84/449/EEC) (2)

Test Guidelines

Study Number

: 877858
Time Schedule : Protocol and 1 amendment 0ct/04/1990
Day of Administration 0ct/15/1990
Last Day of Bone Marrow
Sampling Oct/18/1990
Date of Report Jul/15/1992
Quality Assurance : The study was performed according to the regula-

tions for "Good Laboratory Practice” (3).

Archivation ¢ The approved protocol, all raw data obtained in
the course of the study, all bone marrow smears
as wvell as a copy of the final report are kept
in the archives of the Institute of Toxicology
at least 30 years (starting with the report
date). Afterwvards the sponsor will decide on
further use. '

p\:szy -
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1.2

Study No.: 877858
Report

AUTHENTICATION '

I, the undersigned. heresby declare that to the best of my knowledge the
study was performed under my supervision in accordance with current Good
Laboratory Practice (as laid down in the German Chemicals Act).

In line with normal practice in this type of @hort cerm study, the prota-
col did not require analysis of the dose form.

This report represents a true and accurate record of the results obtained.

0 fistr
Study Director : Wj7}10~ /ZﬂuUJb(4<

nlmed vet. K. Krauser

R L ITEN

Report Review

Head of the - e
Institute of Toxicology : /47 /S p £21¢
Dr. med vet V Jahn :
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1.3 ASTA Medica AG
Corporate Quality Assurance
Section GLP/GCP

Quality Assurance Statement

The non-clinical laboratory study

QUAB 342
Mouse Micronucleus Test
(Single Intraperitoneal Administration)

performed at ASTA Medica AG, Bielefeld,

. vas inspected and audited for conformance to the principles of Good Labora-
tory Practice (GLP). ‘

The dates of inspections and reports to study director and management are
given below.

Phase of Study Date of QA Inspection Date of QA Report
Protocol Review Oct. 15, 1990
Experimental Period Oct. 15, 1990
Oct. 16, 1990
Oct. 18, 1990 Oct. 19, 1990
(Evaluation) Apr. 19, 1991
(Statistics) Jun. 24, 1991 Jun. 24. 1991
Final Report Audit Jul. 15, 1992 Jul. 15, 1992
. N - : . . ’ - 'l
Date: \/\/“1‘ 2‘, 4ﬁ Il Signed: - (/\J
/ J ‘ K. H, Fichtner

b 0-
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SUMMARY

This in vivo micronucleus test in mice was perfdrmed to assess the potential
mutagenic activity, induced by QUAB 342 through damage to the chromosomes or
to the mitotic apparatus, according to SCHMID with the modifications of
SALAMONE et al.

The experiment was performed with three groups, the negative and positive

control groups, each containing 18 males and 18 females, and the test group,

containing 21 males and 21 females.

Negative control group and test material group animals were given a single
intraperitoneal administration of 10.0 ml/kg body weight. Positive control
group animals received a single administration of 10.0 ml/kg body weight by
oral gavage. No test material group animal died.

The negative control group received physiological saline solution (0.9%). The
test material group animals received the maximum tolerated doses 1in respect
of the micronucleus test, i.e. 21.5 mg/kg body weight (males) and 31.6 mg/kg
body weight (females) of the test material QUAB 342 dissolved in aqua ad in-
jectabilia. The positive control group received 51.1 mg/kg body weight cyclo-
phosphamide dissolved in physiological saline solution (0.9%). i

.
H

t

QUAB 342 related toxic symptoms were registered in all test material group
animals. The symptoms consisted in clonic convulsions, stilted gait, ruffled
furs, ptosis, sunken sides, and hypokinesia.

Twenty-four (24), 48 and 72 hours after treatment, six mice per sex and con-
trol group and seven mice per sex of the test material group were sacrificed
and bone marrow was removed from the femurs for examination.

For each sampling time five animals per sex and group were used for evalua-
tion. One thousand polychromatic erythrocytes per animal wvere scored for
micronuclei. The ratio of polychromatic to normochromatic erythrocytes was
used to assess the toxicity of the test material by counting a total of 1000
erythrocytes.

The incidences of micronuclei were statistically analyzed by means of a POIS-
SON test. Estimation and testing were performed at each sampling time for
each treatment group and for each sex, as well as for both sexes combined.

After .a single intraperitoneal administration of the test material at
21.5 mg/kg body weight (males) and 31.6 mg/kg body weight (females) no signi-
ficant test material-related increase in micronucleated polychromatic ery-
throcytes was observed in both male and female animals, respectively males
and females combined, when compared with corresponding negative control group
animals at 24, 48, or 72 hours after administration. No clear reduction in
the PCE/NCE ratio was present in test material group animals when compared
wvith the corresponding control group animals, with the exception of one fe-
male at the 24-hour sampling time.

The positive control group animals, which received cyclophosphamide, exhibi-

ted a significant increase in the number of micronucleated polychromatic ery-
throcytes and thus validated the test system.

b /-
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CONCLUSION
QUAB 342 at 21.5 mg/kg body weight (males) and 31.6 mg/kg body veight (fema-

les) (single intraperitoneal administration) is non-mutagenic in the mouse
micronucleus test under the described conditions.

INTRODUCTION
PURPOSE

This in-vivo experiment was performed to assess the potential mutagehic acti-
vity induced by QUAB 342 through damage to the chromosomes or to the mitotic
dpparatus.

-—ew.owa.

RATIONALE

The test procedure was according to SCHMID (4) with the modifications of
SALAMONE et al (5).

The micronucleus test is based on the principle that in many mammalian cells
acentric chromatid and chromosome fragments induced by clastogenic agents are
left behind in the anaphase stage of cell division. They are included in the
daughter cells where they form micronuclei in the cytoplasm. These micronu-
clei persist in the erythrocyte after extrusion of the main nucleus and can
be scored.

The object of the test is to detect an increase in the frequency of micronuc-
leated polychromatic erythrocytes in the bone marrow of treated animals ver-
sus the controls. Differential staining allows micronuclei to be identified
under the microscope (6).

To validate the test system, a reference mutagen is tested parallel to the
test material.
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4.1

MATERIALS

TEST MATERIAL

Identification

Chemical Name/Synonym

CAS No.

Batch No.

Physical Appearance
Content/Purity
Solubility in H,O
pH Value

Storage

Stability

Additional Information

Formulation of
the Test Haterial

Study No.: 877858
Report

QUAB 342
(see Attachment 1)

: 3-Chloro-2-hydroxypropyl-N,N,N-dimethyldodecyl-

anmoniumchloride

41892-01-7

: 90 / Ma - 03

: Slightly coloured solid

83%

appr. 40X

—-—n——..

3-6 (appr. 40% solution in water)

: The test material was stored in a refrigerator.

..

.o

The stability of the test material was guaran-
teed by the sponsor under the given storage con-

ditions throughout the experimental period (un-
til January 1991).
See attachment 1 and under substance No. 8978¢

on file in ASTA Medica AG.

The test material was freshly dissolved in aqu:
ad iniectabilia (Ampuwa(R), batch No. PM 103
E6, supplied by Fresenius AG, D-6380 Bad Hom-
burg).
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4.2

A

4.3

0

POSITIVE CONTROL MATERIAL

Identification

Chemical Designation

Batch/Lot Number :
Physical Appearance
Purity :
pH Value :

Storage :

Stability :

Formulation of the
Positive Control Material:

NEGATIVE CONTROL MATERIAL

Identification :

Batch/Lot Number

Study No.: 8778358
Report

3

: Cyclophosphamide (see Attachment 2)

: 2—(Bis-(2—chloroethy1)—amino)—tetrahydro—ZH—

1,3.2-oxazaphosphorine-Z-oxide monohydrate

090029

: White crystalline powder

100.0%
4.9 (2% aqueous solution)

The positive control material was stored at room
temperature.

The stability of the positive control material

was guaranteed for the test period (until Dec.

31, 1991) :
. t

The positive control material was freshly dis-

solved in physiological saline solution (0.9%,

batch No. AEW 09D, supplied by Fresenius AG, D-
6380 Bad Homburg).

Physiological saline solution (0.9%) (Fresenius
AG, D-6380 Bad Hombhurg).

AEW 09 D

64-
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METHODS

TEST SYSTEM

Species

Strain

Breeder
Justification for
the Selection of
the Test System
Initial Age at Test
Initial

%ody Veight at Test
Husbandry

Housing

Caging
Animals per Cage
Bedding

Diet

Study No.: 877858
Report

: Mouse

: BOR: NMRI, (SPF Han)

Winkelmann, Versuchstierzucht GmbH & Co0.KG.,
D-4799 Borchen

Mice are recommended for micronucleus tests as
the international standard.

5 weeks

males : 29 - 35 g
females: 24 - 31 g

- e

ASTA Medica AG, Institute of Toxicology,

D-4800 Bielefeld 14

Building B, Room No. 214-1 (negative control)
and Room No. 214-2 (positive control and test
material group)

Macrolon cages, type II
1

Animal bedding-chips, Jelu-Werk, J. Ehrler Indu-
striemehle, D-7092 Rosenberg/Wiirtt.

According to information from the manufacturer
contaminant analyses of the bedding are perfor-
med in appropriate intervals. The pollutants are
toxicologically insignificant in the quantities
detected for the experiment performed. Certifi-
cates of analysis are on file in ASTA Medica AG.

: Standard diet ad libitum, ssniff(R) M, "Special

diet for Mice", supplied by SSNIFF Spezialdiiten
GmbH, D-4770 Soest (composition of the diet see
Attachment 3). According to information from the
manufacturer contaminant analyses of the diet
are performed in appropriate intervals. The pol-
lutants are toxicologically insignificant in the
quantities detected for the experiment perfor-
med. Certificates of aralysis are on file in
ASTA Medica AG.

~ (5 -
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WVater

Room Temperature

Relative Bumidity

A

Room Lighting

Room Hygiene,
Cage Cleaning

5.1.3 Allocation and

Study No.: 877858
Repert

: Water ad 1libitum in drinking water quality of

the Stadtwerke Bielefeld (Municipal Works Biele-
feld). Automatic watering system with drinking
nipples.

According to information from the Stadtwerke
Bielefeld the water is investigated in appropri-
ate intervals. Regarding these analyses, the
contaminants are toxicologically insignificant
in the quantities detected for the experiment
performed. Certificates of analysis are on file
in ASTA Medica AG.

: 22 + 2 degrees centigrade

: 55% ¢+ 15% Slight deviations from these values

vere present for a short period (ap-
prox. &4 hrs) the day before substance adminis-
tration, because of a technical defect in the
air-conditioning plant. These deviations are
considered not having influenced the results of
this study. ;
t
6 a.m. - 6"p.m. CET artificial lighting
6 p.m. - 6 a.m. CET natural light/dark rhythm

The room was cleaned regularly with commercial
antiseptics and the cages with the cage washing
machine type HAMO-R-T-500D (supplied by Hamo AG,
CH-Biel-Bienne,

Data on the ingredients of the antiseptics used
are on file in ASTA Medica AG.

Identification of the Animals

Number of Animals

Method of Randomization

Identification
of the Animals

5.1.4 Acclimatization Time

.
.

114 (57 males / 57 females)

Animals were placed into the different groups
using computer generated random numbers.

: Different ear notching of the groups; cage la-

belling with study No., animal No., sex, mate-
rial designation, sampling time and route of ad-
ministration.

5 days under test conditions with veterinary
care.

ol -
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5.2 EXPERIMENTAL DESIGN

5.2.1 Dose Selection

5.2.2 Route of Administration

Justification for the
# Route of Administration

5.2.3 Administration Volume

5.2.4 Study Procedure

Study No.: 877858
Report

: In an orientating acute toxicity study in mice

ae

after single intraperitoneal administration of
46.4 mg/kg (both sexes) and 31.6 mg/kg QUAB 342
(only males) severe symptoms of toxicity and
death occurred, while at 21.5 mg/kg in males and
31.6 mg/kg in females clear symptoms of toxicity
but no death were observed. Therefore 21.5 mg/kg
(males) and 31.6 mg/kg (females) Quab 342 wvere
considered to be the maximum tolerated doses.

Intraperitoneal (test material, negative control
material)

Oral by gavage (Nelaton catheter, red rubber,
Charriére-No. 6, supplied by Willy Riisch, D-7033
Rommelshausen/Stuttgart) (positive control mate-
rial)

For methodical reasons and according to the test
guidelines (1, 2) the intraperitonealiroute of
administration was chosen for negative control
and test material group animals. For validation
of the test system the positive control group
animals were treated orally.

10.0 ml/kg body weight

Three groups of mice, the negative and positive
control groups containing each 18 males and 18
females and the test material group with 21 males
and 21 females each received a single intraperi-
toneal administration or by oral gavage, respect-
ively (diet withdrawal: 16 h before treatment).
Group 1, the negative control, received physio-
logical saline solution (0.9%).

Group 2, the test material group, received
21.5 mg/kg body weight (males) and 31.6 mg/kg
(females) of the test material. The test material
vas given as a freshly prepared solution in aqua
ad iniectabilia.

Group 3, the positive control, received Cyclo-
phosphamide (51.1 mg/kg b.v.) dissolved in phy-
siological saline solution (0.9%).

The animals were observed for the first 4 to 6
hours after administration for the occurrence of
toxicity symptoms; on days 2, 3, and 4 only once
daily in the morning.

At 24-, 48- and 72-hour intervals after treat-
ment, 6 mice per sex and control group and 7 mice
per sex of the test material group were sacrifi-
ced to prepare bone marrow smears.

b7~
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The groups were as follows:
Groﬁp 1 2' 3
Negative Test Material Positive
Contrcl Control
Treatment Physiolocical saline QUAB 342 Cyclophosphamide
solution (0.9%) M: 21.5
(mg/kg) F: 31.6 51.1
Sampling time | Animal Numbers
p. appl. |
| M - 6 301-307 401-406
24 h |
| F 19- 24 322, 323, 330, 337, 340 419-424
|
| M 7- 12 308-314 407-412
48 h |
| F 25- 30 324-329, 331 425-430
A | ‘
| t
| M 13- 18 ’ 315-321 413-418
72 h |
| F 31- 36 , 332-336, 341, 342 431-436
I

Because of the strong toxic effects with risk of intercurrent death in severa
female animals, the following changes were made in the test material group ani
mals concerning planned and actual sampling times. The decision was based on tt
clinical symptoms.

Animal Numbers Sampling Time p.appl. Sampling Time p.appl.
Planned Actual
324 24 h 48 h
325 " "
326 " "
327 " "
328 " "
330 48 h 24 h
332 " 72 h
333 " "
334 " "
335 " "
337 72 h : 24 h
3 38 . [}] ”
339 " ”
340 " 1"t
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5.2.5 Preparation of Bone
Marrow for Evaluation

5.2.6 Microscopical Evaluation
of the Slides

5'3

DATA RECORDING

Study No.: 877358
Repcrt

. All mice were sacrificed by CO,overdose. Both

femurs were removed from each mouse and the bone
marrow cells flushed into a labelled <centrifuge
tube with approximately 1.5 ml of fetal calf se-
rum (Art. No. 210463, Boehringer Mannheim, D-
1800 Mannneim). The tubes were centrifuged at
approx. 180 x g for 5 minutes (Eppendorf Zentri-
fuge 5415, Netheler & Hinz GmbH, D-2000 Hamburg
65), a2fter which the supernatant serum was dis-
carded and the bone marrow cells suspended upen
a thin layer of serum. A small drop of the mar-
rov serum suspension was smeared on a slide,
which was identified by study number, animal
number, species, sex, material (in the test ma-
terial group), and date of preparation, and
allowed to dry overnight.

At least two slides per animal were prepared.
The following day, the smears wvere stained using
the panoptic stain method developed by PAPPEN-
HEIM (6). t

: For each sampling time the bone marrow smears

from the first 5 animals per sex and group were
used for evaluation. One slide per animal was
examined. The remaining smears of each sex and
group per interval were evaluated if macroscopi-
cal examination of the first smears revealed
technical imperfections which precluded accurate
microscopical analysis.

From each animal one thousand polychromatic ery-
throcytes (PCE) were scored under the microscope
(magnification 650-1000 x, C. ZEISS, D-708:
Oberkochen) for the incidence of polychromatic
erythrocytes with micronuclei.

The ratio of polychromatic to normochromatic
erythrocytes (PCE/NCE) was calculated, based or
1000 erythrocytes (PCE + NCE) scorec per slide
as a measure of the toxic efficacy of the tes!
material.

: The data generated were recorded in the labor

atory protocol. The results are presented in ta
bular form, including test material group, nega
tive and positive controls. The micronucleate
cells per thousand polychromatic erythrocyte
and the ratio of polychromatic to normochromati
erythrocytes are given for each animal examine
(Tables 1-3).

9
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5.4

5.5

5.6

STATISTICAL METHODS

CRITERIA OF ASSESSMENT

Protocol Adherence

Study No.: 877858
Report

: The frequencies of polychromatic erythrocytes

with micronuclei of the test material group and
the positive control group were compared with
those of the negative control group at each
sampling time.

A POISSON test (7) was applied (Tables 4 and 5).
The data from each treatment group for each sex,
as well as for both sexes combined, were compar-
ed with the respective negative control group
data using a VAX 8200 computer (Digital Equip-
ment Corp., D-8000 Miinchen 81). The values of
the first 5 animals of each sex and sampling
time were used for statistical evaluation.

If a test material produced no statistically
significant and reproducible positive response
at any one of the test points compared to the
negative control group, it is considered non-mu-
tagenic in this system (significance level: 5X%;
p £ 0.03). :

>

The study was conducted in accordance with the
original protocol inclusive amendments with the
following exceptions:

- Denotation of sponsor and testing facility
(due to organizational changes) and change of
address of the testing facility.

- Assignment of female test material group ani-
mals to sampling times (see page 14, point
5.2.4). :

- The centrifuge tubes (see page 15, point
5.2.5) were centrifuged at approx. 180 x g.

. ﬁ?() -~
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RESULTS
The following resylts have been compiled:
CLINICAL EXAMINATION

Animals of the test material group exhibited clinical signs as slight to mo-
derate clonic convulsions (21/21 males, 21/21 females), stilted gait (1/21
males, 13/21 females), ruffled furs (4/21 males, 11/21 females), ptosis
(4721 females), sunken sides (12/21 males, 16/21 females), and slight to mo-
derate hypokinesia (3/21 females). No test material group animal died.

Negative and positive control group animals did not show any abnormal clini-
cal signs.

EVALUATION OF BONE MARROW

After a single intraperitoneal administration of the test material at
1.5 mg/kg body weight in males and 31.6 mg/kg body weight in females no
significant test aterial-related increase of micronucleated polychromatic
erythrocytes was| observed in either male or female animals at eaqh of the
three examination| times, 24, 48, and 72 hours after administration, respec-
tively. This was|also true for the evaluation of the values from both sexes
combined at 24 and 48 hours. For the 72-hour sampling time a p-value of
0.048 vas found, when the incidence of micronucleated polychromatic erythro-
cytes was compared between the test material group and the negative control
group for both  sexes combined. This value at the border of a statisstical
significance is due to the particularly low incidence of micronucleated
polychromatic erythrocytes in negative control animals of the 72-hour samp-
ling time (mean: D.4X,), which is clearly lower than historical negative
control values in the Institute of Toxicology of ASTA Medica AG and also
than given in the literature (8). The number of micronucleated polychromatic
erythrocytes in | test material treated males of this sampling time was not
increased, when compared to other negative control group animals. Therefore,
the statistical | p-value of 0.048 (rounded 0.05) is considered not to be of
relevance for the estimation of the study results.

No clear reduction in the PCE/NCE ratio was present in test material group
animals when compared with the corresponding negative control group animals,
with exception off one female (No. 338) at the 24-hour sampling time.

The positive control group animals receiving cyclophosphamide exhibited a
significant and gqlear increase in the number of micronucleated polychromatic
erythrocytes and [thus validated the test. The dose used for this reference
mutagen had a |toxic effect on bone marrow as shown by the recuced PCE/NCE
ratio at 48 hours (males) and 72 hours (males and females), respectively,
after administration. '

CONCLUSION

Under the experimental conditions reported, Quab 342 induced no chromosome
mutation in mice by damage to the chromosomes or the mitotic apparatus, at
24-, 48-, or 72-hour intervals after the animals had received a cingle in-
traperitoneal dose of 21.5 mg/kg body weight (males) and 31.6 mg/kg body
weiacht (females). Therefore, Quab 342 is considered non-mutagenic in the re-
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9.

TABLES

TABLE
TABLE
TABLE
TABLE

TABLE

1-5

wm N

Study No.

Report

Number of Micronuclei, Negative Control Group
Number of Micronuclei, Test Material Group
Number of Micronuclei, Positive Control Group
Statistical Evaluation (Males / Females)

Statistical Evaluation (Both Sexes Combined)

-ve. ...

: 877858
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TABLE 1

MOUSE MICRONUCLEUS TEST, QUAB 342 *

Micronuclei scored in one thousand polychromatic erythrocytes with ratio PCE/NCE

Negative control group: Physiological saline solution (0.9%), intraperitoneal
route

24 hrs post-appl. 48 hrs post-appl. 72 hrs post-appl.

Animal MN Ratio

I |
| I
I I
| |
Animal MN Ratio | Animal MN Ratio |
No. PCE/NCE | No. PCE/NCE | No. PCE/NCE
I I
Males | !
| : I
1 3 2.05 |7 1 1.40 | 13 0 2.55
| : I .
2 * 0 1.71 | 8 2 2.04 | 14 1 4.05;
I | t
3 1 1.93 | 9 0 2.09 | 15 1 2.70
I I
4 2 2.45 | 10 0 1.20 | 16 0 2.80
I |
5 2 1.89 | 11 0 1.75 | 17 0 3.41
I |
Mean 1.6 | 0.6 | 0.4
SD 1.14 [ 0.89 | 0.55
N 5 | 5 | 5
I | —=mmemmmm e
Females | |
| l
19 1 1.77 | 25 1 2.13 | 31 0 2.41
I |
20 1 1.97 | 26 2 1.86 | 32 0 3.33
| | !
21 2 1.67 | 27 1 1.72 | 33 1 3.47
| {
22 2 1.67 | 28 2 1.57 | 34 1 3.13
. |
23 1 1.96 | 29 2 1.42 | 35 1 1.78
, | I
Mean 1.4 | 1.6 | 0.6
SD 0.55 | 0.55 | 0.55
N 5 | 5 | 5
—— - S | mmmmem e
| |
Mean ‘ : | |
M+F 1.5 | 1.1 | 0.5
SD 0.85 | 0.88 | 0.53
N 10 | 10 | 10
| |

MN = micronuclei; PCE = polychromati: erythrocytes;
NCE = normochromati. erythrc:ytes ——f7)?_
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TABLE 2
MOUSE MICRONUCLEUS TEST, QUAB 342
Micronuclei scored in one thousand polychromatic erythrocytes with ratio PCE/NCE

Test material group: 22;:§es: %i:g mg/kg body weight QuaB 342, intraperitoneal

route

24 hrs post-appl. 48 hrs post-appl. 72 hrs post-appl.

I
I
|
Animal MN Ratio Animal MN Ratio | Animal MN Ratio
No. PCE/NCE | No. PCE/NCE | No. PCE/NCE
| |
Males | |
I I
301 ) 1 2.24 | 308 3 1.48 | 315 2 2.37
’ I I .
302 0 1.79 | 309 0 1.16 | 316 0 2.68
| . I t
303 1 1.08 | 310 0 1.38 | 317 3 3.24
I I
304 1 1.32 | 311 1 1.03 | 318 2 1.85
I |
305 0 2.48 | 312 0 1.40 | 319 1 2.42
I |
Mean 0.6 | 0.8 | 1.6
sD 0.55 | 1.30 | 1.14
N 5 | 5 | 5
_— -— I - - l _________________________
Females | I
| : I
322 2 0.60 | 324 3 2.42 | 332 0 1.80
A I I
323 0 1.16 | 325 0 1.57 | 333 1 2.64
I I
330 2 0.72 | 326 3 0.86 | 334 2 4.75
I I
337 0 0.95 | 327 0 1.75 | 335 2 2.83
I I
338 1 0.47 | 328 2 1.29 | 336 0 3.02
I I
Mean 1.0 | 1.6 | 1.0
SD 1.00 | 1.52 | 1.00
N 5 | 5 | 5
________________________ [ R
- I
Mean | |
M+F 0.8 | 1.2 | 1.3
sD 0.79 | 1.40 | 1.06
N 10 | 10 | 10
|

BN = micrcnuclei; PCE = polychromatic erythrocytes;
NCE = normochromatic erythrocytes 1S -
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TABLE 3

MOUSE MICRONUCLEUS TEST, QUAB 342

Micronuclei scored in one thousand polychromatic erythrocytes with ratio PCE/NCE

Positive control group: 51.1 mg/kg body weight cyclophosphamide, oral by gavage

24 hrs post-appl. | 48 hrs post-appl. | 72 hrs post-appl.

Animal MN Ratio | Animal MN Ratio | Animal MN Ratio

No. PCE/NCE | No. PCE/NCE | No. PCE/NCE

Males
I I

401 24 2.24 | 407 13 0.37 | 413 8 0.46
I I

4027 43 2.21 | 408 17 0.62 | 414 8 0.33
| I :

403 19 2.40 | 409 22 - 0.32 | 415 8 016
| I

404 48 1.70 | 410 21 0.47 | 416 4 0.19
| : I

405 20 2.19 | 411 22 0.37 | 417 7 0.30
I I

Mean 30.8 | 19.0 | 7.0

SD 13.66 | 3.94 | 1.73

N 5 | 5 | 5

- ] - | e o e o o

Females | |
y I

419 27 1.82 | 425 5 1.16 | 431 3 0.94
| |

420 26 0.90 | 426 3 0.91 | 432 4 1.31

' | I

421 35 1.02 | 427 4 0.75 | 433 5 0.34
| I

422 .27 0.98 | 428 7 1.19 | 434 2 0.98
I I

423 23 1.05 | 429 10 0.80 | 435 5 0.48
I I ‘

Mean-  27.6 | 5.8 | 3.8

SD .45 | 2.77 | 1.30

N 5 | 5 | 5

_——— - - | ________________________ I _________________________
I |

Mean l |

M+F 29.2 | 12.4 | 5.4

SD 9.73 | 7.66 | 2.22

N 10 | 10 | 10
| |

MN = micronuclei; PCE = polychromatic erythrocytes;
NCE = normochromatic erythrocytes . /) O _
/
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TABLE 4
MOUSE MICRONUCLEUS TEST, QUAB 342
. Statistical Evaluation of the Data (POISSON Test)
| | r I
| 24 h | 48 h | 72 h |
| . |
I |
| I l I
| m £ | m £ | m |
| I
| |
I |
No. of Micronuclei | [ | |
# I | | : I
verum | 3 5 | 4 8 | 8 5 |
I | - | b I
neg. contr. | 8 7 | 3 8 | 2 3 |
| I I I
test statistic F | 0.3333 0.6250 | 1.0000 0.8889 | 2.6667 1.2500 |
| | I |
degrees of | | | |
freedom fl’ fz | 18, 6 16, 10| 8 8 18, 16| 6, 16 8, 10 |
| I | I
p-value | 0.967 0.806 | 0.500 0.598 | 0.055 0.363 |
|
|
No. of Micronuclei | | | |
I I I I
pos. contr. | 154 138 | 95 29 | 35 19 |
l I | I
neg. contr. | 8 7 | 3 8 | 2 3 |
| | I |
test statistic F .| 17.1111 17.2500 | 23.750C  3.2222 | 11.6667 4.7500 |
. | | I I
degrees of | | | ‘
freedom-fl, fz | i8, 308 16, 276 | 8, 190 18, s8 | 6, 70 8, 138 |
| | | |
p-value | 0.000 0.000 | 0.000 0.000 | 0.000 0.000 |
| | I |
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TABLE 5

MOUSE MICRONUCLEUS TEST, QUAB 342

Statistical Evaluation of the Data (FOISSON Test) for Both Sexes Combined

Study No.:

Report

I
! 24 h | 48 h i 72 h
|
|
| I I
| m + f | m+ £ | z + f
I
|
|
No. ofﬁuicronuclei | | |
| | | ;
verum | 8 | 12 | 13 t
I | |
neg. contr. | 15 | 11 | 5
—— | |
test statistic P | 0.5000 | 1.0000 | 2.1667
I | |
degrees of | | |
freedom fl’ f2 | 32, 16 [ 24, 24 | 12, 26
I I I
p-value | 0.953 | 0.520 | 0.048
No. of Micronuclei |
I
pos. contr. | 292 124 | 54
I | I
neg. contr. | 15 | 11 | 5
| :
test statistic F | 18.2500 | 10.3333 | 9.0000
I I |
degrees of | | ' |
freedom f,, £, | 32, 584 | 24, 248 | 12, 108
| | I
p-value | 0.000 | 0.000 | 0.000
| I |

877858
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10. ATTACHMENTS 1-3

ATTACHMENT 1. Test Material
ATTACHMENT 2. Positive Control Material

ATTACHMENT 3. Diet, Composition
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'Solubility

Attéchment 1

Data on Test Substancs No.

Supplier

Test Substancsa/
Trade Name/Identity:

Synonym

CAS No.

Batch No./Data of
Production .

Physical Appearancs:

Purity (Method)
Known Impurities

(1]

Density

pE-Value

Storage

Stability

Dept. IC-ATPS

Study No.

: DEGUSSA AG, IN Wolfgang

P.Q.3cx 1345, D=345Q0 Hanau 1

Quab 342 (Lauryl-Quab)-

3=-Calor=-2-aydrexyprepyl-N,N,N~dinethyl-
dodecylammoniumchlorid

41892-91-7

Charge 950/ Ma - Q3

. epesma.

slightly coloured solid

Purity: 85 %

Digquatermary salt: 8,6 %

Glycol: 2,53 %
ca 40 ¥ in watexr

ca 1g/ml

Calcraydrin: 84,8 %

3= (ca 40 % solution in watar)

0 - 10 °¢

Praovided the a.m. storage conditions the
testT substance is stable until ianuaps’93

(no _measyurable loss of achivies within

2..vears)

Wo - bell A9 10 ¢p

Placey” Jata

. 5}0-

[\ P

Degussa ¢

——

Siqnhture




CYCLOPHOSPHAMID BP 38/USP XXI 7

ange: LI gl Bh,

Ka.3k.:8127

____;3__Gebinde/? aetan hergest.n.Vorscnr.mr.4S:v.ékuk5u
Herst.latum: __03:09. 9 WesA_co__ AMK_ X Z
Cyclopnosphamid
KJQL. Y. DTN ke V. N Y
arf.-Catum: sz, 3.9.90
s Etikettan s::u_ . QOO UIwH 080326 137
. 1. Eescmre:1Bung: tueiiles Keoizt, Aulvar L RECURRINY: W
. Idaptifiziarung: ; Vo .
= 1. R-Spaktrm: .:- ntzor. 2. 3htand. SO0 1aeTIC. 0 4, .
‘ . ( =. HPLZ: . sptzpr. d. Yorichriét ERLS TN J;e, :
T3 i:hl«.rxaw :_ ntzpr. 4. Yerachrifio sn:sar.%e‘ )
3. Rainheitspriitungan: ‘____ _
Ta. Kiarlidslichkaelt ::n.m..a. =, FTU

T.2. Reaktion: ,aH = 3,3 brs 5.9 sH 3 L Y k j
Z.3. Thiorid: :n Med. 30 ppm yo® oom _
E-; Schwarnatallas . NeMada. 2Z0 ppM ;en:s:r..’)\‘t )
.2, Wassarganalt: ‘_:.":.0 Bis 8.2 % S - ]
T.3. 3cnmeizaunkt: 149, % bis TT.0 0 L S0S__% q
2, Wirkstos+gehall: 133, bis 1U0.T % wir é..LQQ;._Q.--__.._ _______

1
T, "estlisantial: ' : . L
faapronancl . tA.m.a. SO0 2PM ‘?..'./.‘}" =mm Y
t H
Sisthyiathar:? fMeMeQe 1Q aom S 2 ] T0)
: i . - )
‘ v Y el L L ad N M
¢ ‘ ( Fearilorifungs tancapr. 4. VYorIchrif tanTIv.: ] __-'.‘.2..55
‘ Te B fungs: ‘antapic. 3. Weraehrif timmamr s amz )\,
T. _Prooganerifing: i p - ARSI, <. WIPBRRAL
- ! e -—.::--..—-_—_ ————
wi Fileart2et 1T 37 tliaght Vo RTINS <A SR ———
AT_Carsinalziniiog: iiage_er FER O 1L
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H 1
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Attachment 3

ssniff M
Special Diet for Mice

Nutrients (in % Diet)

. Raw Protein 21.00%
Raw Fat 3.50%
Rawv Fiber 4.50%
Rav Ash 6.50%

Amino Acids (in 1 kg Diet)

Lysine 1.40%
Methionine 0.45%
Cystine 0.30%
“Glycine 1.00%
Leucine 1.70%
Isoleucine 1.00Z
Arginine 1.40%
Phenylalanine 1.00%
Tryptophane 0.35%
Histidine 0.50%
Alanine 1.00%
Tyrosin 0.70%
Asparagine Acid ' 1.60%
Glutamine Acid 3.50%
Valine 1.00%2

Trace Elements (in kg Diet)

Manganese- 75 mg
Copper 12 mg
Zinc 80 mg
Iodine 1 mg
Ferrum 380 mg

Fluorine 10 mg

Calcium 1.20%
JPhosphorus 0.80%
Sodium 0.30%
Magnesium 0.20%
Potassium 1.00%

Vitamins (in 1 kg Diet)

A 25,000
D, 2,500
E 75
B, 20
B, 40
B 15
8%, 80
Biotin 250
Pantothenic Acid 50
Choline 2,000
Folic Acid 2
Nicotinic Acid 150
K, 5

Aliphatic Acids

Data available on request

I.E.
I.E.

mg
ng
mg
meg
mcg
ng
ng
mg
mg
mg




