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“318 Isthmus Furfural Extract (Furfural Extract) was appiies iv the ciipped

backs of male ard female Sprague-Dawley rats (10 anim=!s/gender/group) five
days per week for thirteen weeks at dose levels of 30, 125, 500 and 1250
mg/kg/day. In addition, two groups of 10 males were administered Furfural
Extract five days per wesk for thirteen weeks via oral gavage at levels

of 125 and 500 mg/kg/day. Rats dosed dermally were fitted with cardboard
Elizabethan coilars to minimize ingestion of the applied test material,
which was dispensed by volume from a syringe and left uncovered on the skin.
The animals which were administerad the test matsria! by gavage were also
shaved and collared. A similar group of 10 males and 10 females served

as controls; they were treated in the same manner as tho dermally exposed
animals except that no test material was administered. Parameters used to
assess toxic response which are Jdesrr’ ‘n this Final Report include:
clinical observations, skin irritation, body weights, hematology, serun

chemistry, urinalysis, organ weights, histopathology, and sperm morphology.

All of the 1250 mg/kg/day animals were terminated prior to the scheduled
sacrifice. At the 50C mg/kg/day level, all of the malas and three of the
females which were exposed dermaliy and four of the males administered

the test material by gavage were terminated prior to schedule. All other
rats survived until the scheduled necropsy. C'inica! signs which could be
attributed to the test material were observed at 500 and 1250 mg/kg/day.
Males appeared to be more affected than females. Minimal skin irritation
was apparent in animals expcsed dermally to Furfural Extract. Male rats
exposed to 500 mg/kg/day or greater and females exposeu to 30 mg/kg/day

or greater gained significantly (p¢0.05) less weight than iha controls.




5 of &a*ie&ayl" ’A’ﬁimu, Gf."i'c'h” :vf-r.o de‘f'-' :

ficrog&od 9 ;ups of finalts snd for loc txposcd orally at 500 ug/kg/day

VWA sngnuf(clnt (p(o 05) increase tn a&solutn ‘and relative liver weights and
a sugnlflcant dtcroosa in absolutc and rolatlvo thynus weights was seen

|n nnloc and f'aa 2 dosed nt 125 or 500" ug[kglday A SIgnnflcant (9<0.05)
docroaso in th. absolut' and/or rotatnv. uonghts of the epididymides,

prostate and seminal vesicles was observed only in ma'e rats administered

Furfural Extract by gavage.




f}itiu-dthclltdd;(ahd'guﬁir:ily:dbic-fclatad) histopathologic changes -

' nromtpv'ommntm the Var,d'feﬁalsﬂ, bcéa r-rééw, kirdneys,r !ivor,r 'iymph”
" nodes, ri'.ro,itod ski;t‘, stouch arr;d th}ius. Inr %reated animals, small focal W
hemorrhages were seen by gross and microscopic examinations, in several
organs -including the brain, spinal cord, heart, lung, testes and bone

marrow.

Based on the resuits of the above parameters, the No-Observed-Adverse-
Effect-Level for 318 Isthmus Furfural Extract cow!d not be estabiished

and is less than 30 mg/kg/day.




luj y(r(hl (CSO), any Cokcr Gas 0|I and,any

Conomnts are clnssafnod as elthor aromatic or
non-lrmtné tho aromatics are described as those of fewer than 3 rings,
polynuclur ‘aromatic hydrocarbons (PAH) of 3-5 rings, and nitrogen (N) or
“sulfur (S) containing polycyclic arosstic compounds (PAC). The N-PACs
nybo fur ther dwndod into noh-baii'c”,’(c;ifhzdlo) and basic (quinoiine-
type). The distribution of a s.lotf. nuafnrr of cﬁaicul components found

in CSO and Furfural Extract is presented in Table 1.
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7 TABLE 1
Comparative Chemical Composition (¥t. %} of Furfural Extract and €S0+

Furfural Extract Cs9
Component :

w

Total -Non-Aromatics 22.

Total Aromatics 77.
< 3 ring PAH 37.
3-5 ring PAH 23.
N-PAC (total) 2.

non-basic 1.
basic 0.
S-PAC 12.

DO NDWON

~ Data were provided by Dr. L.K. Low (Pharmacokinetics Group).

Furfural Extract has about the same amount of polynuclear aromatic hydro-
carbons (PAHs) as CSO but has more non-aromatics, and fewer N-PACs. Also,
in contrast to (SO, relatively few carbazole derivatives are present in

this furfural extract [MEHSL Study No. 61737DA (1)].

Since results from a dermal study (Study No. 60713) in which (SO was

separated into three fractions [paraffinic, aromatic, residue (primarily
carbazole derivatives and asphaltenes)] indicated that the aromatic and
carbazole-containing fractions contained the most toxic components, the

present study was conducted to further explore this asscciation.

Another objective of this study was to evaluate the effects of Furfural
Extract when administered via gavage. Since the coilars that are used in
subchronic studies do not completely prevent oral ingestion of material
applied to the back, it has been implied that systemic toxicity may be
due to materials being absorbed from the gastrointestinal tract rather
than from the skin. In the present study, two groups of male rats were
dosed orally via gavage and the results were subsequently compared to

results obtained from dermal exposure at the same dose levels.







2.1 - - Experimental Design

A summary of the experimental design is presented below. All treatments

were performed daily, five days per week, for thirteen weeks.

Summary of Experimental Design

Dose Number of
Group Treatment (mg/kg/day) Animals

Untreated Control 0 10M, 10F
Furfural Extract 30 10M, 10F
Furfural Extract 125 10M, 10F
Furfural Extract 500 10M, 10F
Furfural Extract 1250 10M, 10F
Furfura! Extract 125 10M, -

Furfural Extract 500 10M, -

2.2 Animal and Animal Husbandry Data

Ninsty male and sixty female virus-free Sprague-Dawley rats (Rat/Tac:

N(SD)fBR/Taconic, Germantown, New Yori) were received when they were
approximately twenty-cight days of age. They were acclimated to the
testing facility for chirteen days prior to allocation into experimental

groups at the initiation of the one-week pretreatment phase.

Animals were individually housed in suspended, stainless steel cages,

7% wide x 10" long, with wire mesh bottoms and fronts. Absorbent
material in the dropping pans was changed at least three times a week.
Clean cages were supplied approximately every two weeks. Animals were
housed in air-conditioned rooms set to maintain 68-72 F, 40-60% relative

humidity, and 12-hour light-dark cycles.
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2.5 Test Msterial Administration/Control

- Using Qitor electric clippers with §40 biades, the hair was clipped
(shaved) from the dorsal trunk of each animal approximately 24 hours
before the start of dosing. Hair was reclipped as necessary, but at
least once per week. Care xas taken to avoid abrazsion of the skin
during removal of the hair. The animals were agproximately 49 days of
age at the initiation of dosing. The test material was administered
weekdays, but not on weekends or Christmas. The test matorial was
applied to the clipped back of each rat in the dermally treated groups.
Rats in the ocal groups were administered the test material by gavage.
Each animal! in Groups 2 thru 7 received an amount of Furfural Extract
calculated from its most recent body weight, the density of the test
material, and the dose for that treatment group. The test material was
measured by volume in a syringe that allowed accuracy within 10% of the
czlculates volume. The dermal exposure sites were not covered, but the
animaic wore cardboard "Elizabethan® collars to minimize ingestion of

siving the tesct material

[ N P I e w0
. L] IS Y VUMD T eeer vy Wy

the ial. Animais
by the «ral route were shaved and collared so that any siress from these
procedures would be equivalent among the test groups. Collars were
fitted at least three days prior to the start of dosing so that the rats
were used tc them when the first dose was administered. During the week,
if an animal was found to be without a col.ar, a new collar was applied
prior to the next dosing. Each Saturday morning, collars were removed
and the backs of the dermally dosed rats were wiped off with gauze pads
to remove as much residual test material as possible. This was done to

minimize oral ingestior of the test material by the dermal animals while

allowing any areas affected by the collars a two day period to recover.




hases fornornilor jliiiééi’a’ I clinical signs. The paraweters observed

béh’ayioi‘, exc;‘st@ry’ function, a’nd"diricrhafgé's. 7

7 @ér@d,rmkly,',in animals froi,croups '1:5. ' érythm

ing the Draize scales. Tho skin was also
dod for chronic deter Vi‘o‘tr'ati on: f laking, thickening,
‘ stlf'ﬁnihg, cracking, —and“‘sloughing. The scale used for scoring skin

_irritation is presented f,iﬁ,»rT:h'lé 2. On days when scoring was not done

- On week days, amnh were checked foi'fnori'iwlidity and mortality twice
‘daily, at least six hours apart. On weekends and holidays, they wers

cﬁo&kd 'oncro',' “as soon as pracﬁi;il urérh'day. "
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Tqblo 2. Scale for Scoring Skin Irritation

ERYTHEMA+
0 = Normal
1 = Barely perceptible
2 = Well defined
3 = Moderate

4 = Severe (beet red) to siight eschar

Norma |

Szrely perceptible

tdges of area well defined

Area raisad by approximately 1 mm

Aroa raised by more than 1 mm or edema

extends beyond area of exposure

CHRONIC DETERIORATION OF THE SKIN

= Normal
Desquamation (flaking of skin)
Feels thickened and/or stiff; feels leathery
Visibly thickened and/or stiffened; visibly leathery
Cracks and fissures; almost no piiability

Dermis is exposed (sloughing of crust; ulceration;

open sores) or scar tissue is present

« From Draize, J.H., Woodward, G. and Caivery, H.0. (1944).
Methods for the study of irritation and toxicity of
materials applied topically to the skin and mucous

membranes.
J. Pharmacol Exp. Therap., 82: 377-39C.




oo of ..i:h}rl schodzﬂod To'xuco'lo’gy to’ch'monn's 'omthitn'zod f.ho*ruts

ppr\ u 1y ‘2507ul of ; whole blood from oach animal. Hematology analysis

ns porforuod by » Pothology tochmcun using an ELT 8. Unclotted samples

cﬂoﬂilr dly ‘that they were colloctod for.
"red blood ,col,l count
‘white blood ell count
plotolot count

Moon corpuscular voluno (HCV), ‘mean corpusculur hemogiobin (MCH) and mean
corpuscular houog-obm concontratcon (HCHC) ‘were calculated. During biood
collochon. a ﬂun s-oor of frnh blood ‘was also made by a momber of the
Pathology Section for dohormnoonou of rod blood cel! (RBC) wmorphology
and white blood cell (WBC) differentials.




2.6.4  Serum Chemistry

Dhridgrﬂoﬁks 5 and 13, blood sampies were collected as described in Sec-
tion 2.6.3. At least 1 ml of whole blood from each rat was coliected in
two Microtainer tubes, ailowed to clot for approximately thirty minutes,
and centrifuged to obiain the serum. Samples were analyzed for the fol-
lowing biochemical parameters by a member of the Biochemical To.icology
Section using a Centrifichem or flame photometer:
sorbitol dehydrogenase cholesterol glucose
alanine aminotransferase urea nitrogen uric acid
aspartate aminotransferase total protein sodium
alkaline nhosphatase albumin (A) potassium
bilirubin, total triglycerides chloride
inorganic phosphorus creatinine caicium
Giobulin (G) and A/G ratio were calculated. A detailed description of
the procedures smployed is available in the MEHSL Document Archives
[Study No. 61737CA (2)].

2.6.5  Urinalysis

During Weeks 5 and 13, freshly voided urine samples were collected and
analyzed. Szmples were obtained from all rats, unless otherwise noced.
The samples were examined visualiy by member(s) of the Toxicology Section
for appearance [i.e., coler and clarity), and by protometer for specific
gravity. An Ames Clinitek 10 urine chemistry analyzer wes used to read
Multistix-S3 urinalysis strips for the following:

bilirubin blood glucose specific gravity

ketone pH protein urobilinogen




lmq (le 't lobn)

muacle - !!‘!l!ﬁl (thigh)®

’mrve pcripheral (sciatic)
' ovams (both)*

pancrea 3 (head)

 prostat

salivatr gland (suhaxnlary)
seminal vesicles

gkin - -reated (2 sectmns)

| 'spinal sord (3 sections)?

spleexi‘

Rmcn (squuuus anu gnmuut;

testes
\:hyms (both lobes)"

' thyroid (both lobes)®
'f‘urim:yr bladder

Y procencd and exan:lmd for Groupc 1, 2, 3,4, 5 6and 7

bu processed and examined for Groups 1, 2,3, ¢, 5 and 7
‘= processed and examined for Groups 1, 2,3, 4dad 7

4. processed and examined for Groups 1, 2, 3 and &

*= processed and examined for Groups 1, 4 and 7
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- %7'?’5’;?* Soc%mrfortxtﬁamenmsurw with_hematoxvlin and eosin, or any . _ . -
| special stain deemed necessary. Microscopic examination was performed
by a pathologist. A summary of the tissues which were examined from each
animal and a detailec description of the procedures employed is available

in the MEHSL Document Archives [Study No. 61737P (3)].
2.6.7 Sperm Morphology

The left epididymides from rats exposed tc Furfural Extract at O mg/kg/day
(Untreated Control), 125 mg/kg/day (cermal exposure) ana 500 mq/kg/day
(oral exposure) were provided to a member of the Developmental Toxicoliogy
Group at the time of schedu'ed necropsy. Five animals were examined from
each group. The epididymides were prepared for evaluation of spermatozoa
morphology according to MEHSL Standard Operating ~rocedures. A detailed
description of the procedures employed is available in the MEHSL Document

Archives [Study No. 61737M (4)].
2.7 Data Handling and Storage

Body weights, ciinicai signs, skin irritatio

tions and evidence of dosing were recorded and maintained using the
Beckman TOXSYS computer systen. Urinalysis results, sperm morphology,
mortality and animal husbandry data were recorded by hand. All raw data
and original study documents (i.e., test request, protocol, protocol
amendments, compound receipt and dispensing records, etc.) will be stored
in the MEHSL Document Archives prior to or soon after the Final Report is
reieased. Body weight, hematology and organ weight data were analyzed by

parametric methods: analysis of variance (ANOVA) and associated F-test,




). Rew dat

c'aprrl_u found irnf’thrcifr 'rispict',iéo

the MEHSL Document Archives.




C]inical Observations and Skin Irritation

Clinical signs indicative of systemic toxiciiy w.-re observed in the 500
and 1250 mg/kg/day animals and included pallor and decreased body temp-
ersture (animals were cool to the touch). Al' of the .250 mg/kg/day
animals were terminated prior to the scheduied sacrifice. At the 506
»g/kq/day dose level, all of the males and three of the females which
were dermally dosed {Group 4), and four of the males administered the
test material by gav~ge (Group 7) were also terminated prior to schedule.
All other animails survived until the schuduled necropsy (Table 3).

Table 3. Summary of Mortality

Group Number f : 5
Dose {(mg/kg/day) : 500 1250
Route

Sex

Un Study 10 10
Sac’d in Extremis 0
Found Dead 4}

Lab. Accident <

Individual clinical observations may be found in the raw data. WMinimal
skin irritation was .bservad in the dermally treated groups. Individual

skin scores are presented in Appandix 6.1.
3.2 Body Weights

Mean body weights are presentad in Table 4 and individual body weights

are presented in Appendix 6.2. Male rats expcseu to 500 mg/kgiday or
greatsr and females exposed to 30 mg/kg/day o~ greater gained significantly
(00.05) less weight than the conirols. Inadvertantly, no body weights

were obtained for the male rats during Week 5.




