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Animals and Maintenance

Three hundred and ten male and 223 female weanling Charles River (D rats
(mﬁmﬁely3wed:sold)veremppliedbymaﬂesmyer

Laboratories, Michigan and acclimated to the laboratory conditions for 10 days.
During this conditioning period, 26 (13 males and 13 females) were used to
obtain base line values for clinical pathology, sacrificed and discarded.

Two hundred and forty males (body weight range 77-113g) and 240 females (body .
weight range 76-97g) with no physical or ocular abnormalites were randamly
selecmdaxﬂassignedboeitheromofmethmetmamntgmporhothe
controlgrmpvhidxmist:aﬂofsoml&sandmfmlsead:.

'memimlswerehmadhﬂiyidmllyinhargingwlm-mhcagesinan
erwiromentally controlled roam. They were fed Purina Laboratory Chow No. 5001
or Certified Rodent Chow No. 5002. Water was available ad libitum.

The rats were ear tagged for individual identification at study initiation.

Monocsodium phosphite was mixed in the diet at the follow..g concentrations:
2,000 8,000 and 32,000 ppn expressed as the anhydrous salt (equivalent to 2,740

- 10,960 and 43,840 ppm of the hydrated salt, the ccampound containing 27%
‘water). ‘The controls received basal laboratory rat chow.

Mmptnsphitensaddedtothebasaldietmaueightmmigbtbasis
and mixed in a twin shell blender with an intensifier bar for 10 minutess.

Fresh batches of control and test diets were prepared each week. Hmogeneity
of the diet mixes was evaluated by periodically collecting 100g samples of each
batch at all three concentrations and three sub-samples representing the top,
middle and bottam of each batch) during the first 4 weeks of study and then on
ma, 12' 26) ”. 52' 65.78' 91'104“117&@0 The results of this
miveualyticalwﬂ:(lsmoflzmlmadxminmmin
report)smuthattheactmlcmcenmtionsvezemtmﬂ
of the naminal concentrations and that homogeneity of the diet mix s was
satisfactory.
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GENERM, OBSERVATICHRS

General Behavior and Appearance
The rats were observed twice daily, seven days a week for signe of overt

ug.lityuﬂﬁormlityaﬂdeuikmdeduﬂmmawy
bas

Mortalicy and Moribundity
The asbove were vecorded on the day noted.




Inﬂividmlbodyuightsmrecwdedwed:lyfortheﬁrstumdcsmﬂm
every two weeks thereafter. _

mic Examinations .

These were perfommed ﬁorallratsdxm;theacclimtimpedodmdatB, 6,
12,18aﬂ24utthso£swdy. ﬁouwimplpﬂh:ydilatimwith 18 tropicamide
solution using a binocular indirect cphtalmoscope.

Clinical Laboratory Tests

These were performed for 10 rats/sex/group at varicus intervals throughout the
study. Hema i tests were conducted at 4, 8, 12, 16, 20, 24 ad 27
months study, inc the following parameters: Hemotocrit, hemoglobin,
erythrocyte count, total and differential leucocyte counts, reticulocyte and
platelet counts, mean corpuscular volume (MCV), mean corpuscular hemoglobin
(MCH) and mean corpuscular hemoglobin concentration (MCEC) .

Biochemical tests and urinal is were conducted at 6, 12, 18, 24 and 27 months
of study, including the following parameters: chloride, potassium, sodium,
calcium, cholesterol, blood urea nitrogen (BON), alkaline phosphatase, serum
glutamic oxals acetic transaminase (SGOT), serum glutamic pyrwic transaminase
{SGPT), albamin, gluccse, direct and total bilirubin, lactic dehydrogenase
(LDH), total protein, globulin.

mnm&«nmmmthnwm/mmmn
m&sdmathmivimnummwmm :
asphyxiation. Body weights were measured. Each animal received a camplete

e following orgens were weighed: heart, kidneys,
liver, brain, testes. j
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wmm&mmnmmmm‘umﬁmm
phosphate-buffered neutral formaiin for fixation:
adrenals prostate
accta corpus and cexrvix uterti
eyes (+ Barderiau glands) testes
esophagus ovaries
stomach sciatic nerve
duodenum brain
jejumm heart
ilean Jungs (+mainstem brorchi)
ceom pituitary
colon thyroid and parathyroid
rectum lymph nodes (mesenteric-naudibular)
liver sternam (bone marrow)
kidneys spinal cord
trachea zalivary gland
pancreas - , skin
urinary bladder maary gland
thymus

also any other tissues with gross lesicns. Niimlsdyimorsacrificedd:xing

the course of the study were examined by the same xocedure except body and

organ weights, were not measured.

- Microscopic

Sections of the above listed organs and tissues were prepared for all animals

and microscopically examined by Dr. C. E. Gilmore (Experimental Pathology

Laboratories, Inc., Berrndon, VA).

. Statistics

All statistical analyses compared the treatment group with the control group by

The following “ests were used whenever appropriate: analysis of variance
variances as

(one-way classification) - Bartlett's test for egual and

described by Steel and Torrie®* using Dunnett's** multiple comparison tables to

Woﬁdﬁfm

s

e \

o BEST lVlMllE copy |

-~

*Steel, R.G.D. and Torrie, J.H. 1960. Principles and Procedures of

Statistics. McGraw-Hill Book Company, Inc., New York.

honnett, C.W. 1964. New Tables for Multiple Comparissons with & Control—~

Biometrics pp. 482-491.
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General Cbeervations

o Appearance and Behavior

Throughout 117 weeks of study, a higher evidence of soft stool was chsexved for
the 32,000 ppm male group when compared to the controls. No other rends in
physical appearance or behavicur suggestive of a campound-related effect were
cbserved =

. Morctality

Through 12 months of study, no remarkable differences or effects were noted for
survival. At 27 months of study, male survival for all the treated group wes

lower than the respective control graup due to a greater mmber of death in the -

12-19 month interval. The deaths appeared to occur over a relatively short
time (different for each group) and then followed the control group pattern.

Pamle survival, for all the treated groups, was higher than the respective
controls, Swvival at 117 weeks of study was as follows:

Dosage Level Rmber of miﬁw initiated
=

male Iepale
Contxol 21/50 16/50
2,000 15/50 21/50
8,000 14/50 20/50
32,000 11/50 20/58

- Body Weights
t the 117 weeks of study, a statistically significant decrease




Dose Level

=

Control . 748 4459

2,000 677 (-9.5) 506 (47.9)
8,000 633 (-15.4) 494 _(+5.3)
32,000 645 (-13.8 425 (-9.4)
. Pood and Compound Consurption

Throughout 27 months of study, the average food consumption values for the
treated groups (males and females) were similar to the vespective control

groups.

The efficiency of food utilization showed no effects for the females whereas a
decteasewasmtedﬁormidmﬂhigh-dosemles. This decrease appears to be
related to the reduced body weights observed. .

'memragecalwlatedompalﬂcmsu@timfmmmdclﬁ\taghweeklnmsas
follows:

Dosage Level e i)
e male - mﬁ%

==
Control - -
2,000 83.9 104.2
8,000 347.6 434.1
32,000 1481.5 1820.1

. Mic Examination
The cbservations noted throughout the study, during the varicus q:}halmsocpic

examinations, were representative of pathology that would be erpected for this

graup of animals considering age, sex and strain. No obwiocus trends in
pathology suggestive of test material related reactions were observed.

. Clinical Laboratory Tests

%%. Slight but significant reductions in erythrocyte count, hemoglobin
bocritueresematmenmmhmmtatoﬁuer interval in the mid-

and high-dose males.
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nun. Count at the laug Interval ’65
%ﬁ %WE?MF
males 7.6120.59 | 3’% ‘:'% %g‘
6.6940.33 6.5020.43

females 6.8110.34 6.65:0.34
*Statistically significant for p <0.01. Coa

Mmmmmammmu(ﬂ ml)
group)

Ll s

Control 2,000 ppm 8,000 prm 32,000 pom R

males 16.8ﬂ.i4 16.2:1.29 15.3:0.71* 15.320.80*
females 16.321.05 15.840.84 15.581.11 - 15.740.78

*Statistically significant for p<0.05.

In view of the lack of consistency or progression in these variations they were /
not considered to be of toxicological significance. Ve

. Blood Chemistry

There were a muber of values in the treated group which were significantly
different from control values but which were sporadic and inconsistent in
nature. In males these were occasional results for gluccse, alkaline
Wm' SGPT, LDH, albumin, gmmmﬂtomm

In females, they were for glucose, BON, SGPT, LDH, cholesterol, albumin, ~
globulin and total protein. Ttese variations were not dose related nor
consistent fram one examination interval to the next and were therefore not

considered as remxesentative of toxicological effect of the compound

administration.

The reductions seen in calcium and potassium values at some intervals only are "
prolably sporadic in nature but could also be secondary to the considerable :
quantities of sodium and phosphorus present in the test article. The increases

in sodium values in the high dose level at 27 menths is probably due to the

same cause.

Urinalysis

There was a tendency to a reduced pH (acidification) in males.tx e 31600 eton

bt WoRLel (omOPEEd To LOWRIA, MAAES (Cazm.p\e\vmib-%; 326D i &

% urots = $-1)e PAILOCY IR

There was no canmpoand-related macroscopic lesions present in males or females
+diich died on study, were sacrificed when moribund, were sacrificed at the

12-month interim or were sacrified at temmination of the study.



Control

males 747 3.2740.39 0.7920.23 0.31£0.06 pd
females 470 3.6240.65 0.7210.12 0.3440.05

2,000 pon |

males 685 3.1940.47 0.800.17 0.32£0.06 —
females 504 3.4120.75 0.72+0.15 0.340.07

8,000 pom -

males 631 3.8841.48 1.0720.46 0.3740.08*

females 496 3.68£0.61 0.7920.22 0.3420.09

32,000 ppm

mles 633 3.8840.85* 1.15£0.37* 0.4340.12*

females 424 4.05:0.82 0.95£0,32* 0.410.08*

*significantly different from control group mean for p 0.05.
Histopathology
» Twelve-month Sacrifice

There were few necplastic chamges in any of the male or female rats. Those few
mtmmmdmmmmlyml&wmmmmexh
of the group and between males and females. Non-necplastic changes,

y inflammatory and were also found with similar

in males and females throughout the four groups. Most frequent of
the inflammatory lesions were intersterestrial pneumonitis of the lungs and
chronic nephritis of the kidneys. The lung change consisted of increased
d:idmingandinﬂamtoryceusintbemtenlveohrseptawithvuying

of . hronic nephritis (chronic progressive heptopathy) of
mmmm:imawafwmmdmwmm@mm
mmma&irmmnﬂmmmmm_
some cases face of regener-tive tubular epithelimm. This lesion was observed
more frequently in males thoa in the females at 12 months and the incidence was 3
ammzhmrmmmmm-mmm R



n\enmagreabernrieqdbothn@hsticmﬂmhsticmin
ntsmlﬁcaﬂat&mimﬁcncfﬁnsnﬂythaninthosemiﬁcedatlz
months. medmgesvetegmerallythoseapectedinanycaparablegrmpof
rats.

mm,mcftbepimituymﬂmmryghrﬂueremchm
frequent in females than males. Distribution of these tumors was approximately
equal between the graups. .

[

Incidence of Pituitary s.d Mammary Tumors

Tamor Type Control Low Dose Mid Dose Bigh Dose

Males Yemales Hales Females Males Females ¥ales Females

Adenoms 24 &4 23 44 17 &1 21 &0
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Tumor Summary Tsble

Dose Level Controls 2,000 ppm 8,000 ppm 32,000 ppm

Males Females lMales Females Males Females Males Females

Total number

of apimals 60 6C 60 60 60 60 60 60
initiated

on study

Total number

of animals 60 60 60 60 60 60 60 60
exanined

Total number

of anisels 37 53 40 50 43 52 36 50

with tumors

Total uusber ’
of animsls 29 50 35 . 47 35 50 27 45
with benign
fLumors
Total number
of anima.sg 14 15 © 17 14 19 16 17 22
with malig-
pant tumors
~ ~
;:-,-_,N \\
~ronic nephritis was also a camon finding in all four groups (treated and -7
—ontrol) of male rats. A comparable number of the high dose group of females -
mammtmmmmtmoffmlwhﬁfwm S
animals, This disorder is generally found in comparable group of rats ,./

srincipally in wales.

- [wsTommEan) /D
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CONCLUSTON ® I65
thzcanyﬁninisheredmtmghﬁ:edietwtatsofbothsaﬁorn7ued:s, at
coneentrations of 2,000, 8,000atd32,000m(asathydrwssalt)mwdim
Mitedidnoti:ﬁneaxyclinicalsignsofmxicity, increased mortality or
m@mmbmmlumtmm@mmammmamm

campound. No treatment related increased incidence of non-necplastic or
neoplastic lesions was induced.

Motmodimptnspnitedidmtswdawcamﬁugenicpotential in rats.

THE SYSTEMIC NOEL is 8,000 ppm; the LEL is 32,000 ppm (soft stuols in‘fales, re-
memmmm@m,mmmaﬂmm,
increase in urinary sodium values).

Classification: mininzm
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