tion by G. Pigs, 4{-day Pc;luu (Spsc. Bpt. 9-24-40)
6. 'oh‘o R.F.
Staa cn 212 reatiry k. PR ae

There was no difference in skin staining weon" orud
at the same concentration * bet the '0 and the crystal grades

9-1-53

INIT 87/26/94

3345
(Replaces B-368)

849402300294

" . Glyomal (purified crystal)

”~

Glyoxal, 3% solutioa
CHOCHO

Single Oral Dose to Standard Rats (Report 19-132; 1956)
IDg, 4.29 (3.07 to 5.98) ml./xg. as 8013, squivalent to 1.29 gu./kg.
on contained aldehyds
8ingle Inhalation by Rats, Vapors Saturated at Room Temp. (Monthly Rpt. 6-30-52)
8 hours killed 0/6
Primary Irritation, Rabdit Belly Vesicant Test (mo report)
Grade 1. Undiluted gave mo irritatioa
Eye Injury from Fluid to Rabdits (Monthly Rpt. 10-31-k3)
Grade b, 15% aldehyde in water smevere, 5% mimor imjury
Cause of Death (Report 18-48; 1955)

Pharmacological Screening: e parasympethomimetic actiag on medullary areas
of the central amervous system. Deatdh is due to respiratory feilure
followved by cardiac failure. Toxicologically spesking, death is due
t0 shock of G.I. irritation, with kidney injury wheun sbock does mot

kill at once.

AT86




confidential B¢ 3-27-55
Report 18-48 $I3
MELLO: IKSTITUTE OF INDUSTRIAL RESEARCH Ifofss

UKIVE:“ITY OF PITTSBURGH

PROGRESS KEPOFT for the month ended Merch 31, 1955

Gl

Ve were asked to state the cavse of death from glyoxel poisoning. From lerge single
doses rats die in about ome day, apparently chiefly from shock due to €I irritstion.
From slightly smaller doses there is considerable kidney injury evident, but not
sufficient to explain death from & single dose,

In a pharmacodynamic sense death vas due initially to respiratory failure followed
vithin 5 minutes Yy cardiac failure, and occurred in the following sequences-

1., 0.3 cc./kg. of Glyoxal. (30%) was administered to a dog intravenously.

2, There vas a brief, tcaporary cessation of respiration, accompenied
by an obrupt drop in blood pressure.

3. This was promptly followed by an increase in respiratory rate and
a slight decrease in respiratory volume &s wvell as a state of
hyperventilation vwas noted. At the same time, the blood pressure
rapidly returned o its pre-injection jevel, and a moderate degree
of elevation followed.

Then there followed & prolonged period of graduel decrease in respira-
tory rate and volume t111 eventual cessation. This was
tccompanied by & similar gradual decrease in blood pressure to
an eventual sero reading after respiretion had ceased completely.

Several non-lethal doses were administered to a total of two dogs, and Glyoxal c'n
be labeled ac & perasympathomimeiic, an anitizpasmedie (21though only briefly), &
severe respiretory stimulent, a ceatral nervous system stimulsnt, a diuretic, and
there is an indicstion that it is not cumulative but rether & degree of refractivity
to its pharmscological activities was noted. It does not produce these effects by
the relezse of histamine and likely scts chiefly in the medullary areas of the
cerntral nervous system and on the parasympathomimetic effector cells of the sutorozic
nervous system. It is felt that the autonomic effects preceed the central effects
sirce the initial decrease in blood pressure followed by & briel increase end then

a prolonged decreas: cen best be explained by this analysis.

el v op—— i ——T
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Summary

The high purity glyoxal is ' Irevious
saxples of crystal, adout balf ag crude sanple tested in 1940 ana
1943, The LDg, ion, as received 1s 7.5 (5.4 to
10.h) m1, o OD the basis of contained glyoxal, The crystal

of 2.0 ga./xg., and the crude 1.1 n./xg.

Ove of & rabbits succumbed to 20 al./kg. of the solution as received.
This is the highest dosage that can be adninistered in this test with a fair degree
of reliadility,

Concentrated vapor genersted at room terperature caused no mortality
in a @owp of 6 rats that inhaled this staosphere ‘or 8 hours.

This solution csused erythema oncne of 5 reibits while & were unreactive.
Raddit eyes were severely burned by 0.5 ml. and moderately by 0.1 ml. undiluted,
Grade

Sawnla
P—— <-4 R,

0o 6-17-58 we received 16 oz, of high purity 29.2% glyoxal solution under
code 325 RD 10. This solution was tested instead of the 80114 hydrate of € oxal
because none of the original material was availadle at Research, The pure i dirate
1s said to contain 80% availadle glyoxal, 1§ oxalic acid and 19% water by weight.
(For our use this was made up 88 & 29,2 glyoxal solution). The present product
defived by our specifications £s as follows: _

30 - 30,5 glyoxal, 3 formic acid, S§ formaldehyde and 18§ ethylene
€lycol by wright. The last three percentages are maximal.

Single Oral Dose

ke for undiluted purity 29.2% solution of glyoxal, as received
6 706 (5.35 $0R0.01) w1 g D188 , ,




M;

Carworth Farms-Nelson, non-fasted rats, 5 to 6 weeks of age and 90-120
.grans in welght were dcsed at levels differing by & factor of 2.0 in a geometric
se=ies. The rats were reared in our ovn colony and raintained from time of wean-
ing on Rocklsnd rat diet (complete). The meibod of moving average for calculating
the medien-erfective dose (mso) was applied to the lli-day mortality data.

Autopsy of rats that died on the 8.0 ml./kg. level revealed slightly
congested lungs, mottled livers, congested gastrointestinal trects, pale kidoeys
and slightly congested adrerzls.

Skin Penetration

The maximum dosage that can be applied to the clipped skin of the rabbit
trurk is 20.0 ml./kg. One of 4 rabbits succumbed at this level. Two rabdits
survived on 10 and 2 oz 5 zl./kg. vhich helps to verify ti~ lov toxicity by the
percutaneous route,

Male aldino New Zealand strain rabbits, 3 to 5 months or age and aver-
aging 2.5 kg, in weight were 4mmobilized during the 2h-hour skin comtact period.
T.eresfter, the VINYLITE sheeting used to retain the dose in contect with the
21ipped skin of the trunk wes removed and the animals were caged for the reaainder
of t:e 1i-day observation period. The rabbiis were procured locally and maintaiped
or Foeckiand rabbit ration. The moving average method of calculating the LDSO
wvas used,

Glyoxal, high purity ceuses erythema on most rabbits and slight oraauge
to brown staining on the skin which blanchzs to a yellow stain later on. Autopsy
findirgs on the rabtbit that died were meager - only lung congestion and a pele
liver.

Inhalation
Concenirated vapor, generated at room temperature by pessing air at
2.5 iiters/minute through & fritted glass disc 4mmersed in 50 ml. of the glyoxal
e-lution caused no mortality among 6 femsle rats exposed for 8 bours and observed
sibsequently fcr a total of 1k days.
Irritation

One rabtit of 5 dosed with C.01 ml. undiluted tad marked erythema and
the oiher b showed no response to the uncovered applications. Grade 2.

Inctillation of 0.5 ml. undiluted ceused severe corneal burns of the
rectit eye wbile 0.1 ml. produced moderate burns., Grade 3.

Zzarles P. Carpenter

Twped: August 12, 1958 - ecf




Giyexal (29.2%) Righ Purity
8ingle Dosés to Male Albino Rats by Mouth
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Report 26-103 __Ll_? .

JLLON INSTITUTE y-s-ts

Special Report

Range Finding Tests oo Gagoxel, WO%

Chemicals Division, Union Carbide Corporation Industrial Fellovship 27h-28

Sumnary

Stomsch Intubation, rat = LDsg © 1.07 Bl./kg. as recelved {nales)
6.16 ml1./kg. as received (ferales)
Skin Penetration, rabbit = LDgp = 10.0 ml./kg. 38 received; necrosie

Inhaletion, rat -
Substantially saturated vapor evolved under static
conditions at spproximately 22°c.
8 hours killed O of é

Uncovered Skin Irritation, rabbit - xinor, Grade L.
Eye Injury, rabbit - trace, Grade 2.
Intraperitoneal Injection, rat - D50 = 0.49 cl./kg. 8BS received.

Interpretation

Glyoxal, L0%, manifests slight scute toxicity by both the peroral and skin
penetration routes and presents no hazard by {nfrequent iphaletion under porcal
nandline conditions. Rebbit skin and eyes vere jrritated to only 8 pinor degree
wy contact with the "as received” material vhile noderately high toxicity resulted
from intrsperitcneal injection to rats.

In 1958, & high purity sample (approximately 30% concentration) of ElycXe.- ¥S

studied by this laboratory (Rpt. 21-Th). This earlier semple &ppesrs to *& somlwint
Jess toxic by the skin penetretion route then the present meterial., A do: 28§ le .

of 20 ml./kg. of the earlier 307 concentration sample killed only 1 of 4 rabbiils.

Sample
Quantity: 3 gsllon pete Received: 6-8-65 M. 1. Sample iio.: 26=152

Submitted by: Fe W, Stone Division: Chericels, Research & Developrent
South Charleston, West Virginis
Identification: S=-T54795; 23-DS-2-b
sample meets current panufacturicg specifications;
contains no ethylene glycol and 1itile if any forzic acid.




Single Dose to Rat

!-D;o-illlel - T1.07 (k.82 to 10.“) l’.l./ks. as received.
= fezales -~ 6.16 (4.€9 to 8.06) =1./kg. as received.
Conditions - standard,

Welight
Change Signs and/or Symptoms

o lione reported.

+

Gross Pathology -« congestion throughcut the thoracic and the sbdominal viscera;
sonme intestinal hemorrhage. ’
Conclusions = slight acute peroral toxicity to male rats.

Temale Rats

Dosage |Dead
1. /Xg. osed Signs and/or Symptoms

10.0 S/5 lione reported.
5.0 1/s
2.5 0/5

Gross Pathology = nu esutopsies done,

Conclusjons - slight acute peroral toxicity to female rats.




Skin ’enetration, Single Dcse to Rabdbbits
LDsg - 10.0 (6.76 to 1k.8) ml./kg. as receivel.

Conditions - standard; under VIIIYLISL covering.

Dosage Dead Skin
M,./Kg. Dosed - irritation] Signs srd/or Symptoms

20.0 | W/ Tecrosis. Sluzgish.

10.0 2/%
5.0 o/b

congestion and some hemorrhage of the lungs; congested livers

Gross Pathology -
and kidneys.

Conclusions - slight acute dermal toxicity hy covered skin application; necrcsis
of the skin.

Inhalation, Single, by Pats

Conditions - standard procedure 3; 8t spproximately 22°C.

Concen- iDea

tration ;ft/ﬁosed

I 0/6

Gross Pathology - nothing remarkable.

Conclusions - not hazardous to life by infrequent inhalation of vapor eve
normal handling conditions.

lveé under




. Zajn Irritation, Rabbit
Condstions - stardard.
Applied as received.

Conclusions = moderate erythecs on 3 anizals und marked capillery injection on
2 others. Grade &,

Eye Irritation, Rabbit

Conlitions - siandard,
Tnstilled as received.

Conclusions - an excess (0.5 ml.) ceused traces of diffuse corneal necrosis
5 eyes. Grade 2.

Parenteral, Cingle Dose to Rats

Intraperitoneal injection
LDsg = 0.49 (0.38 to 0.65) ml./kg. as received.

Conaiiions - female albino, 90 to 120 grar: rats.

Signs and/or Syzptoms

ione reported.

Gioss Pathology - no autopsies done.

Conclusions - high acute toxicity by intraperitoneal injecticn to rats.

Approved:

Acknovlcdrments
€kin Penetration, Irritation Tests - lsoci I. Condra, B.S., Junior Fellow
Inhalation Studies - Edvin D. rinkead, 3.S., Reseurch Assoclate

Typed: August b, }..: - md
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Report 29-1
Page 1

Summary

Glyoxsl was incorporsted in the diet of Barlan-Wistar albino rats for
three months. The following criteris of effect vere examined:

mortality
appetite
liver and kidney weights
s- and miero-pathol
: g:: body weight chnngp‘ e:y
In dogs fed glyoxal for 90 days the following criteria of effect vere
added to those mentioned above: .

blood urea nitrogen
alkaline phosphatsse
dromsulfalein retention
complete blood count

The body weight gain of the male rats at 0.25 zm./kg. was leas than
that for the controls. Liver weight, as percentage of body weight, was increased
at this dosage level. Kome of she eriteris examined wvere significantly altered
at 0.125 gn./kg. for the rate, or at 0.k17¢ in the diet of the dogs which is
equivalant %S £ 115 gloer 23y, "eerefore, the dosage level of glyoxal that
wh2 W WY i T < .. Pfeet Then i{nclnded in the diet of rats or dogs for

e e ehE 18 0,12 ga./fkg.fasy

Bample

Pifty pounds of glyoxal, 40%, received 7-6-65 fram South Charleston,
West Virginia were qdentified by the Passed No. § 757968 and code 23-ps-28-3.
VWhile this sample was & kot aqueous solutiom, all of the dosages in this report
are on the basis of grams of glyoxal (active agent) per kilogram boly weight.

Three-Month Feediag to Rats

Animal Mansgement, Procedure and Statistical Trestment of Deta

Harlan-Wistar rats fram our breeding colony, originally established
and currently maintained with rats purchased from Harlan Industries, Cumberland,
Indiana, were used in this study. The rats were identified at 24 days of age
and weighed at least once 8 week until 45 deys of age, when doses were started.




Report 29-1
Page 2

At the time of randomisation, only rats vhose body veights were within
plus or minus tvo standard deviations fram the mean weight of rats of their sex
were accepted for the study. Any rat that lost weight or that had poor tone
during the preliminary cbservation period vas rejected. The range of veights
on the first day the Tats ste their glyoxal diets was 135 to 186 grams for the
females, 171 to 238 grams for the males. The males and females were randcmized

separately.

* Ipdividual food and water containers were used for each pair of rats
and vere never used for any others unless vashed and st:rilized beforeband,
Rats of the same sex vere housed, two to & cage, in wire-bottom and frcat
metal cages. Diet was provided in eight- or twelve-ounce opel glass feeder
Jars. The diet for each group of two or four rats vas stored in a separate
glass stock feeder jar provided vith s screv cap. These jars vere veighed
when full, st the start of each period, and st diveekly periods thereafter to
determine the amount of diet consumed. Three stock jars vere used for each
dosage group of ten rats, thus providing three independent measurements. Water
was svailable to the rats at all times in nonfouling siphon vater bottles
equipped vith stainless steel tips.

Ten males and 10 females were started on glyoxal at dosage levels of
0.25, 0.125, 0.03125 or 0.000 gu./kg. on 7-16-65. One week later, cu 7-23-65,
an additional group vas started (fram the same lot of rats randomized an 7-16)
at 0.0625 gn./kg. The rats vere veighed twice during the first week of doses
and veekly thereafter until they had eaten the diet for sprroximately three
months. The rats vere cbserved daily for signs of any sbnormality. At the
conclusion of the three months, on October 1k, 1965 for the males and October 15
for the females, the rats vere killed by sectioning the cervical cord and the
peck vessels without disturdbing the trachea. To sccaxplish maximm exsanguina-
tion they were suspended until heart action bad ceased. Thoracic and abdominal
organe vere examined iv the gross and suitable portions taken for micro-
pethological examination. Liver and kidneys of each rat vere removed and

The basic diet in vhich glyoxal waes incorporated, by means of a
vertical mixer, vas ground PURTNA laboratory chow. The percentage of the
chemical in the diet was adjusted at two-veek intervals to maintain a re-
latively constant dosage throughout the three-month period. Informatiocn om
the amount of diet consumed during the previous period and on the projected
body weight of the rats, dbased cn their previous rate of veight gain, was
used in this estimatiox (see formula in Tadle 29-1). The mean dosage 18
indicated in Tedle 29-1. The majority of the time the dosages were within

10% of the preset goals.
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e rarwil - of et Qiani’ & hive jontinuo.as Var: -niz Were irtercompared
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c5 Par'“att’s homogepelty .f rAziiace

ib'u ¢ .iysis of veriance

eft pxcen's mltiple ronge

i» decter was oped, 1T F for analysis of vwisuce Vas o grizimatly

nigh, 2 *elin> it ek i oups durfered frun whe contris- 1f Bartieit's test
iatuicated netercTx” S waiaares . the FP-i2sl RE ysed £5r ouck sruip versus the
catzol. 12 shews ludiciiual P-t-sts vere rot sigraufican: Strdsnt’. T-teat
was usel: if sigr il anh, +ne whaus er: carpg. i by e Zocnrsu t-test. The
f1aueisl Jmit o2 O £ oWt a4 es 4he w.leal luvel ¢i diff~acnce no’, bee
Jieved to de producei ‘i slance,

fFor growth elfects, the pean: Or eaci sex were caleuleted and compared
ofter adl wiment of the individual weights of eack rat to & geip iu veight over
+heir weight o T-16-65.

Kesults

Tre resuiie of the warirus or teria of stress are suameriz:d in Table 29-1.
The mean body weiget cbanges 't 6 iptervals are prerented in Table £9-2 and in

Figure 1.

There was no atality or diet zonsumption alterstion b &ay of the groups.
Ir fact, nooe of the ertieria ~f effect were rignificantly chragzd vy %he inclusiom
of glyoxal ia the diets < the female rats. Waile the bcdy reigat geias of the
males ‘at 0.25 @a./kg. v-re statistically siguificasily depr ised for the first tvo
weeks, the differences rom t} » contruis were wot girai fioant thereafter. Hovever,
inspection of Figure 1 intice  es thaiy dilfrrencs. Wntie i. o7 weight, per se, was
eimilar in a)l groups of maler, Lhe velght of *deez ¢rgars S 8 percentage of hody
weight basis was increased &t 0.25 sud, to 3 Tiror extent, ¢ €.0625 (but not
significantly at 0.125 gm. [kg.). Kidney ceighis, "5 ers.-teges of budy weights,
wvere 3imilar. Ro siguiricant grose or micropethologics’ i~ ges vite gcex in the
ocrgens examined: Table 29-3.

Three Montls Feedins %c Toxe

Animal Management and Procedure .

The Beagle dogs listed in Teble 20-4 were trcd 1p our xeunsl. ™oy Vel
15 to 21 months of age on T-27-65 vhen they receivad their firer fcs= cf glroxel in
their diets.

The material was mixed 4pto the basic dry Alet oL of want ~ativng 0F 0.017,
0.2083, 0.104 or 0.00%. The basic aiet of all of the Gogs wus ... kies Dog Fond
Meal, a product of Carnation Campany, LOS Angeles, Ceililrinla. The Frishkies, &8
supplied, consisted of small, hard pellets vhich were giipd -D an A AT 0O00 mild
using & 1/4" screen. The dogs received thelr dieir, seven Hays 8 Ve€., watted sith
a Parlac-water mixture. From 7-27-65 to 8-12-65 o every 1l cupe of »vrisc (2 &3¢
butterfat powdered whole milk product of Borden Co., Hew Jork) was cddni 60 cups
of vater. After 8-12-65 the quantity of Parlac was cut in Lalf.
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Nean Body Height Gain of Rats on Diets Containing Glyoxal
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%o convert the 0.417, 0.2083, 0.10k or 0.00§ by veight of glyoxal in the
diet to dossge in grams of glyoxal per kilograa of body veight per dog yer day, the
pumber of cups of wvetted diet eaten by each growp of dogs each dosage day vas
peasured. Approximately once & month these dossges were calculated using the data
on diet prepared, diet consumed and the mean body weight of the dogs. These mean
data are presented in Teble 29-6. The veighted mean Cosage levels attained for
these three groups, respectively, were 0.1}5, 0.065 and 0.031 grams of glyoxal per
xilogram body veight per dog per dmy.

Before the start of the stuldy the dogs vere randamly distributed by sex
and bdirth dete, imnsofar as possidble, among the treatel and control groups. FRurther-
more, prior to the first day of inclusion of the glyoxal in the diets, the following
vere determined:

dlood urea nitrogen
gserun alkaline phosphatase, and
hematocrit '

The above were repeated, along wvith the following, efter 11 weeks of doses:

bromsulfalein percentage retention

hemoglobin .

total red and vhite dlood cells by means of a
Coulter counter and differential vhite
blood celil count.

Promsulfalein retention vas determined by withdrawing & blood saxple 15
minutes after the dogs received intravenouely 5 ng. /kg. of the dye. BSerum phosphatase
and ures aitrogen vere expressed as mg./loo ml. The statistical treatment of the
dats vas similar to that described for the data on the rats.

Results

The ipdividual body veights of the dogs are illustrated in Figure 2 apd
3. The mean body weight changes, from the veight on the first day of inclusion of
glyoxal in the dieis, are presented in Figure L and in Table 29-5. The mean gains
of sl) groups were statigtically similar throughout the study. The highest F, for
analysis of variance, vas 0.53; after 10 veeks of doses. To be significest for 3
versus 20 degrees of freedam for groups and for error respectively, the F would
bave had 1o exceed 3.10 for P = 0.05. Therefore, body weight was not affected by
the inclusion of 0.k1T$ glyoxal in the diet. .

Similarly, the means of the glyoxal-dosed and control dogs vere
statistizally similar in all criteria; namely, hematology, biochemistry, organ
veight, and pathology. Tne individual end mean values for these are presented in
Tables 29-4, 29-7, 29-8, and 29-9.
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Conclusions

Vhile tbe changes seen at 0.25 gmn./kg. in the rat were minor, mome of amy
significance vere seen at 0.125 ga./kg. Similarly, mcue of the criteris measured
were significantly altered at the highest dosage level fed to dogs for 90 days
vhich vas 0.41T$ in the diet, equivaleat to 0.115 grams of glycxal per kilogram
body veight per dog per day. Therefore, the dosage level of glyocxal vithout
deleterious effect for rats and dogs for three months is 0.12 ga./kg./asy.

/ J o @
Carrol 5. Weil, M.A.
Senior Pellow
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Assistant Administra
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Jack Bernard, B.S.
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‘Pethological examination, John M. King, D.V.M., FPh.D.
biochemistry and hematology PFellow
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Tedle 9-4
Vital Statistics and Organ Weights

of Study, Weight, Veignt,
Xg.  __ Kg Grams

0.M1T$ Glyoxsl im Diet

7.6 8.h e
1.2 13.6 a25
9.0 .20.8 360
8.2 10.0 333
10.6 9.2 211
9. 6 n.k 29k

9o~ 10.6 ne
0.2083f Glyoxal ia Diet

8.0 T.h
8.6 10.8
8.2 10.0
102 906
9.0 9.6
8.h 12.h

8.2 10.0

L F L E 4 ]

0.10d Glyoxal is Diet

8.2
0.8
ii.0
0.k
1.2
10.8

t L LB 3

10.5

0.000% Glyoxal in Diet

3-9- 10.6
n.6'63 u- ~
h-6-60 2.4
1-7-64 10.2
A-20-64 8.6
2"6‘“ 7. 2 10; 0

—— - 901 10.5
Etock and Bource: Deagies bred at the Chemical Rygieae Laboratory
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ion and Mtity"of kidney involved in reference to dilated tubules, casts, tubular

+1
ion apd regeneration.

'l
.

geners

degeners®

Fusiber Examined
Chronic sbscessed bronchopneumonis
Atelectasis
Atelectasis

Round cell sceumulations

#Degree of involvement 42
Chronic sbscessed pneumonie

Round cell acaumlations

Pile duct proliferation
Bection of parasites
Chronic bronchopneumonia
Acute pneusonia .
Interstitial pneumonia
Buppurstive bronchitis

Dilated renal pelvis
Emphysena

Tubular degeneration
Dilated tubules

Pink caste

Lipid foei
Bronchiectasis
Pronchiectasis
Chronic pneumonia
Yoam cell foci

# Degree of de

Calcium casts
Inhaled blood

Fibrosis

s
““Pile duct prominence

LUNG ¢
~Thhaled blood




i!lull‘ll!"‘l!!
‘ 03d008CIOTH = W #80aD = §)

933 318%918d
pauywexg JLIqunp NOT00

PMWIIQ

BIJIWOIPAH
pouTIexXy JIquNni  : BRlAL

WIPd TeTFTI8IUL

Mydoayy
poutweg Jaquny TLOLISAL

sg9osqe payeTnedeouy

saqfeeaed fuU0y3098

uo0}39J0U0d UFI30Id
psutwexg Joquny YAQAVId XHMVNIMA

9780 TEOT3J00 ‘UOTIRZTIONIVA
pouTwexd JIquny S TVINAV

918032pTo0wsH

wpswrdiadAy proydmA]
pautwexy sIquny NIATIIS

SO FL3URA DIANTTP ATPoNIeH

FUOTINTIUMODY TT@0 punoy
JUOTIUTIUINDDW TT#O 2EVH
pauywexg Joquny :IMVIH

Sutuyr TeTTIu3Tde patrdoxtiadiH

uoyywmio} 3onp TedtBoToAiqu
pouTwexyg JaqEnp :ITOUXAHY

UoT3eeTId

1903 aadly
pouTwexg JIquny SNOVHJOSd

873 ToHORIY 2 FUOIYD

spue?® Tesqsesy pIvIlq
paeuTuwexy Jaqumy  VAHOVHL

BuruexoTus TVIATAeINUL
SUOTAVTIUMIIW TTSO DUNOY
1903 1190 Arojwmmeyul

112
(=

[o]
~
1 &
1 O

OSOOO\O
[ ]

-

1O ¢ s 2
-

-4
OO MO0~ 1 1

-t
-
-

OHOO0OO0O0 1 ¢ ICD s ¢ 8 tO s

-t
-t
-

OO0O0OHAOO0OCONOO s ¢
-t

~
QOOOONOO

-t
-

OOFO'?‘HFCOOHAO\OON#OOOO ]

-
-4

-
-

OHDOOM

~
-
fpeema

HOHOOHOOHOOSOOOQHO&OHOOO 1t 1A AO
~

HOF’OOOF"OOF‘OO&OOOO\HO'O‘OAOHOi t 12O AO
.HOdOOHOO—OOOgOOOgHOgOHOOHl 1 1 400AC
Aoaomaﬂo:oogooos—cosoo 1 3 e ©OC 1 3 0O

dOONNOOOOdODOOOOOOOOgONO (I}

ﬁOﬂOOmOOﬂOO'?.ﬁHG

HOoOWOoOOMNOOINDO
mooamsoomoo

0
ot
0
o
ot
0
c
0
ot
0
ot
9
0
ot
0
0
0
ot
0
0
ot
e
0
ot
£
o
]
0
1
.

" g

(venujauod)
€ -62 9T1qeL




QO
1

mevpsssem—
e

g20°0 090°0 20T1°0 gne gLe L2-0T 03 L1-6
200 0L0°0 02t°0 662 et 113 9T-6 0% 12-Q
4€0°0 690°0 62t°0 Lle 20€ 262 g2-g 03 Le-L
T (#7043800 J0J . Zep/Bop/ud 6961 ‘sa3nq
*Sx/30tp swaxl) Lep/Bop/au@ren fwoj3dmnsuc) 19%d
.ux\duao»ao ‘ui ‘oacuon

uo PW ona u} TeX0.

390q 407 aFuso( pwe woT3dmnswo) 9T WK
9-62 ¥Ta%L

\

o~
-

SO0 OOAMtmm

021
£geo
Lg9°0
L9*0
oL*0
Lg*o
£g°o0
£g°0
LL*0O
L9*0
L9*0
09°0
Lz2°0

LE*6

oLt
et
Eq T
X144 ¢
Le°T
£E°T
£T°T
€E°T
Lo*T
£0°1
L6°0
06°0
Lyo

o
w

£t
£t
£T°1
Lo
i8°0
06°0
otT:T
oec°1

A L e o @ o » o
CO0OHOROHH~AA

A
LY

¢ o o o o
o o o
e o o o
el
°
rd =

O40000CO

SoO0cOoHAHMM

T°0
£2°0
gteo
0t°0
92°0

NN =\0 ~D N
EOESS3R5EER
LRRRIRSH B3R

* @ o . @ o
COO0O0OHHHA

»
L3

g0
Tt
So
i
0
%6
96
g.
9%
]
9
65

XX
SRAAEAEHRTY

[ 5
o

LE°0

o
]
-
(=]
kD
"\

iﬂ«o: Fpod
60°1 z . 1 20°1 19°0 £2°9
ﬂ ._o.on a..:u 30 Aed 0 WA

‘ 4 . -] woT3eTA] o’ woljetaad weoa WOTeTASQ uean
Mwﬂn 3 prepuelg _ prepueis pIepuwis

- o L . Y . )

3o £397ued - - 40T°0 — £g02°0 LTy*0

nysdpeuy ~OWoH 291q 3 g Tox0k(D JO sPeywadIad {alesog

;El

= 3UDton Avod weal
S-62 a1qel

9‘ MM
L+ o~
- * A
~ Joo

&

ol o AT gL g WA 1A




Report 29-1
Page 16
Tedle 20- 7
Individual and Mean diochemical and Hematological Results

’ ¥o. Blood - Bromsul- Red Vhite
Dog of Ures Alkaline falein Hema'.0- Hemo- Blood Rlood
Busber Doses . Kitrogen Phosphatase Retention crit  globin Oe21s* Cells®
P el

" 0.M17% Glyoxal in the Diet '

60045 Prelim. 19.0 2.6 .9 - -. -
. n Veekl a.a o.as 2.20 5005 16-8 6.” n.6

Prelim. 140 1.05 - h3.5 - - -
16.0 1.05 1.85 51.0 17.0 T.k2 6.9

13-0 . o.m . - '48.5 - - -
200 ] low 3- 50 1808 7.23 h. 3

20.5 0.95 - - - -
24.5 1.20 2.20 13.0 5.61 10.3

1705 O.'n. - - - -
- 19.5 0.70 h.20 18.0 6.67 k.1

15.0 0.58 - - - -
15.5 0.55 2,45 17.0 T.k0  T.h

17.3 1.13 - - T e -

'19.6 0.89 2.7 16.8

0.2083¢% Glyoxal in the mu-.

0.85
0.90 l.30
- 0.95 -
1.95 1.70
1.75 -
1.20 2.95
1005 -
1.35 1.70
0.35 -
0.55 2.35
0.55 -
0.85 1.75
1ow -
1.13 2.46

N 0.105_L11on1 4n the Diet
4.5 0.52 §9.0 -
19.0 0.69 1.50 50.0 16.5
22.5 3.35 - b0.1 -
8003 1h.5 O.gg 1., :;.i k.0
3 mm. 1500 o. - 'Y -
11 veeks 14.0 1.45 2.05 5.h  2hD

o AN 1L By e 1 5 BN SIS s vy i b

i9.6
17.0

POODOOOVMMOO000
5%533

17.2

m.o

15.0
16.0

ELEBSY

!
O
.

&

20
22
15
20
15
20
21.
22
15
19
15
15
16
1

WO OOV WW O OGN O OoOWVWN

16.0

\0
.
0

°

x Coulter Count
(Continued)

. . . C .
e it et i P




Tetle 29- 7
(Cont:irnaed)

No. Blood Bromsul-
of ree’ Alkaline falein Hemato- Hemo-
Fumber Doses Nitrogen Phosphatase Retention crit globin
mu mmn 1500 0.68 - ) ‘b?.? -
11 wveeks 20.5 0.75 3.45 51.9 17.5
80095 Prelim. 20.0 0.78 - 54.6 -
11 veeks 20.5 0.80 3.35 50.0 16.0
80054 Prelim. 15.5 1.03 - k3.0 -
11 wveeks 20.5 1.15 1.95 50.5 i17.0
k‘n P!‘em- 17.1 1020 - l‘6-2 -
11 weeks 18.2 0.96 To2.2€ L8.6 15.8

.O\. s]\’ell
329

0.000%¢ Glyoxal in the Diet
B0OT5 Prelim. 18.0 0.70 - ) -
11 veeks 15.0 0.67 3.30 . 17.0
80031 Prelim. 20.0 0.T5 - . -
11 weeks 15.0 0.85 2.20 . ik.2
80089 Prelim. 15.0 0.85 - -
11 weeks 16.8 0.90 L.o5 15.5
80043 Prelim. 15.0 1.33 - -
11 veeks 19.3 0.85 1.90 16.0
80096 Prelim. 14.5 0.80 - -
11 veeks 20.0 0.93 2.75 14.5
80053 Prelim. 16.5 1.35 - -
11 veeks 15.0 1.55 2.30 . 1k.1
Mean Prelim. 16.5 0.96 - ) -
11 weeks 17.5 0.96 2.75 . 15.2

G\WT]'
3 b

x Coulter Count
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Iy

Individual and Mean Results of Differential Count

Differential Count - 200 Cells
Eosino-
phil Stabs = muclear
0.417¢ Glyoxal in the Diet

12 100
9 109
8 02
8 12

20 102
9 103

9.3 106.3
0.2083% Glyoxal in the Diet

b ]
8 106
8 09
A 10k
6 103
8 s

8.0 107.0
0.10:% Glyoxal ia the Diet
13 109
76
121
110

101
120
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Confidentisl
Special Report 35-52

4 Pages

Chemical Bygiene Pellowship
MELLON INSTITUTE
Carnegie-Mellon University

Department of Transportation Corrosive Test
Results of 4-Hour Skin Exposure

(Sazples Represent Current Production)

Author: C. S. Weil Contributor: N, I. Condra
For: UNION CARBIDE CORPORATION, Chenicals and Plastics Operations Division

Title 49 - Transportation
Chapter 1 - Hazardous Materials Regulations Board
Department of Transportation

To amend $173.240 to provide a quantitative definition
for corroeive materials by utilisction of a.l-hr’
exposure time, using the rabbit test as described in

21 CFR $191.11

RESULTS AND CONCLUSION

PRODUCT CrMoE NO

Glyoxal, 40X =320 |0 of 6 rabbits with necrosis;

NOT a corrosive material
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ion and Mtity"of kidney involved in reference to dilated tubules, casts, tubular

+1
ion apd regeneration.

'l
.

geners

degeners®

Fusiber Examined
Chronic sbscessed bronchopneumonis
Atelectasis
Atelectasis

Round cell sceumulations

#Degree of involvement 42
Chronic sbscessed pneumonie

Round cell acaumlations

Pile duct proliferation
Bection of parasites
Chronic bronchopneumonia
Acute pneusonia .
Interstitial pneumonia
Buppurstive bronchitis

Dilated renal pelvis
Emphysena

Tubular degeneration
Dilated tubules

Pink caste

Lipid foei
Bronchiectasis
Pronchiectasis
Chronic pneumonia
Yoam cell foci

# Degree of de

Calcium casts
Inhaled blood

Fibrosis

s
““Pile duct prominence

LUNG ¢
~Thhaled blood
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