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V7. cukbtusxouu: Sprlgul-ﬂawlcy co rnts (zo ania&!s of each scx/troitmunt
group) wers administered 0.0, 2.8, 25.0, or 75.0 ppm MP 1n the diet for
3 montnn. Hunltology. clinical chauwstry. ond urinalysis cvaluntions
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wers conductnd on one<half of these animnls &t one and thrcc nonths.
chnlincatcrasn (ChE) determinations wers conducted st 1, z. and 3 months.
Fourteen female rats and | male rat receiving 75.0 ppm MP died within the
first four weeks of treatment. Al female gnd some male animals rnéoivfng
75.0 ppm MP oxhibitcd tramors, nnaciation, and sta1nfn¢ of the analugonitll
ared. The mean bodw veights of hiqh-dosc cnimuls were signiricantly
roduced dur‘ng all weeks of trtltncnt- Food consumption was gqnorally

“ grnltor for the h1~n~doto animal: during utoks 4-13 of this study.
.High-dos¢ fIMI!lS had lowur mean RBC counts and hemogoblin levels at 3 .
months and lowor htmltocrits at 1 and 3 munths. Houuglobin levels of

" the mid- and high-dose aninlls at 1 month. hemogliobin ltvcis of the

.higﬂ-doze males at 3 months. and the hematocrits of high~-dose male animels

at 1 month uoro lower than control

.Sirum glutamic oxaloacetic iranéaminase (SGOT)'in nigh-ddse females (at
1 nnntn). scrun alkaline phasphatase (SAP) tn high-dose animals (at 1
and 3 months) SAP 1n mid.dose flmales (at 1 month), and blood urea

, nitrugtn (aun; in high-dosa females (at 1 and 3 months) were greatir

. tnan the vcluos obscrvcd in cantrol animals. The plasma levels of
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glucosn and total protein, albumin (A) and glouulin (6) ware lower 1n .
higb-do:u fonalo: (at 1 and 3 months); sinflar decreasas in the total
_protein and G levels and 1in tho gluco:o levels were observed in hiqh-do:l
malc aainals (at 1 and 3 months, rospcctivoly)

" RBC ChE lcvc!s were dcprtslcd in the low-, mid-, and niqh-dnc. uules
at 1 month, in ehc mid- and high-do:c males at 2 and 3 months and 1n the

ntq- and high-dose females qt 1, 2, and 3 nonths, Aithough the reductions

in the th'CNE_fnvols in mid- and high-dose animels at‘3 henths wars not

stntistfﬁally iignificint. they did_ggptcr to be dose-related. Plasma
':éhEAlcvols were decredsed 10 mid« and high=dose males (at 2and 3 nénrhs)

and 1n mid- and high-dose fcmales (at 1, 2. and 3 months). -Brain Ché
lnvols were dncreasud in mid- and high-dose females and hiqh-dosc

- males at 3 mnnths.

"Thn spccific gravity of tho urinc was cltvttnd An high-dost an1muls {at .

i and 3 months) and fn m1d-doso females (at 3 moaths) Thc greater

urinacy sptcific gravity in highe-dose malcs (et 1 and 3 months)
was issocilted with positivu urinary prottin doterminations (100 ug/dl

:  w!ru grtltor 1n most of these lnimals).

Organ unights were reducad in high-dose animals organ ucights in flmalc '

' animals were gcnorally decruased to a greatlr uxtent than were the organ '

weights in male animals. Orgcn/body wuignt *ltios ware gnnortlly incrolscd‘?
' due to decreased body wights, 0
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SOMl of the nigh-doto oniuais had grass losions in thoxstooach. The 'é T

llrtor lestons concontratod on tho nongloniular mucosa, consistod of

A feu of thoso .
rats nod 'black/bronn tar-liko gostric con.cnts‘- postmortem oxani1a'ion

discolored aruos/foci raisod uhitl aroas. and abrasions.

ot thosc lnimols rtvoalod uﬁcroscopic ovidonco of acuto ulcorltivo

glstritis,ytynphoid doplotion ‘and necrosis of thu subnaxillary glands and

. hypocollularity of the bonc marrow. The latter changes uoro considered
co be diroctly related to the aoministration of WP or socondary to stress
: (inducod by the ingostton of WP).

CORE CLASSIFICATION:  Subchronic 05;] Toxicity

MATERIALS AND METHODS:

8.
K

RN

Test Substanéo: MP (93.65% A.l.) was mixed with animal feed and fod

to the test animals for 3 months.
Orgonism:- Sprooue-Dauley CD rats (20 animols)sex/treatmont group; 42

days of age' approximately 150-2009) were fed 0.0, 2.5, 25.Q, or 75.0 pom
MP for 3 months.

'oxperimontal Procedure: Food consumption (recorded weekly during tosting),

" body uoight (recarded weekly starting 1| week prior to testing), glnlral
observation for morto!it, and gross signs of toxicologic or phormaco!ooic ,
effects (rocordod.tuico daily during testing); physical oxamination for ' .} '

signs o( local or systemic goxicioy, pharmacologic of fects, and palpitation 5;?/
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‘fbr tissuc mnssut*(recordtd wnekly during tcsting). heananalysis*

(pcrformodlrecordld u.forc and at 1 month, and 3 aonths), ChE determina- ) {
v;tions** (pcrforncd/recorded bufort tes*ing and at 1, 2, and 3 mnnths),
urina!ysns*** (pcrforncd/recordod at months 1 and 3). and postmortem _‘
1exnnantion Lot (porfornnd on all surviving animuls at the end of 3 - -
months) wers p-rfonnod/rnportnd &t the appropriata tiuo.

\\

" Blood wis obtainld vil venipuncture of the orbqtal sinu. (rctrobulbcr
o venous plexus) under 1ight.ether anesthesia. “Rats were fasted overnight .
‘. prior to blood collection, Semples (0.5 ml) were analyzed for hnnog1ab1n. .

ematocrit, RBC's, platelets, total and differential leukocytes

SGOT leveis, glutamic pyrubic transaminase, SAP, BUN, fasting biood

glucose, total; protein, A, G, A/G ratio, cholesterol, potassium, calcium,
total bilfrubin, and lactic debydrogtnasc analyzed by standard mnthods.

4

bod ﬁ\Aﬂiquots of the blood samples for hemoanalysis were used to determine -
~ “the Che activity in the plasma and RBC's by accepted procedures; brain

‘samples (brain tissue from ten animais/sex/treatment group taken before

‘testing, at 1 month, at 2 months, and at 3 months) were analy:&d for ChE
activity by standard methods. ‘ _

Urinalysas (performed at months 1 and 3 on urtno samplts frnm 10
animals/sex/treatment group) involved the determination of spacific
gravity, pH, total protein, glucose, ketones, dbilirubin, and urobfiinogen
~ &3 well as standard dnd microscopic analyscs' an paramuttrs were

. examincd by establ1SNQd procedures. -

Liodbd Tho animals that diud Spontlneously and sacrified animals (txscnguination
-under ether anesthesia) were necropsied, various organs [brain (with .
. entire brain stem), gonads, heart, kidneys, and liver] were removed,
weighed, and preserved (in Bouin's Solution) and certain tissues [adrenals,
hone marrow {sternum), brain (two sections), epididymis, esophagus,
eyes (with optic nervns). Harderian glands, heart, 1ntast1n¢1 sectfons
Cecum, colon, duodunum, {leum, and Jejunum). kfndeys, 1iver, Tungs, '
ymph nodes (mesenteric mediastinal), pancreas, pituitary, prostate, - =
salivary glands (mandibular), scminal vesicles, skaletal muscle (right
“.bicep femoris), spleen, stomach, testes, thymus thyrotd/parathyroid
- glands, trachea, urinary bladdnr. uterus, tissue messes, and gross
esions] were fixed in Bouin's Solution, stainld with Hlmntoxylin and
"Eosin, end examined for integrity [these tissues were al30 examined
histopathologically for animals . racetving either 0.0 or 75.0 ppm MP];
kidneys, 1iver, heart, and any tissues with gross alterations were . !z{
5

~ eximined histopathologically for 211 animals.
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"...tatisti:al Anﬂzsi : The mean values, thl' rang. of individual values.
A and the standirc-dnviations ulru calculatld/rcportld by accnptcd proc.duros.

9., REPORTED RESULTS:

Gross (hscrvnt‘ldns. H1gh-don fua]u exhihitcd tremors dur‘lng all

utcks of ft:ding MP and btcane 1ncrelsingiy emaciatcd as the study _

B progrossnd' 14 of tnuso animals died spontancously or were acrificld in

Aa unr1bund cond1t10n during the first four weeks of this study. Five
nigh-dose males exhibitad trcaors during one or more weeks of MP
adninistration-'onc of thoso animals‘;;s sacrificed in a uoribund condition
during the first four weeks of this study. Most high-dose femles and

some high-dose male animals exhibited staining of the anal-qenitcl arca.

Body Weight: ’Body weights bf high-dose animals u;re sfqnfficanily lowcr;

than the body ieights'of control animals during all weeks of MP administration -
- (e.g., 186.0-284.,09 = final bodj weight of animals receiving 75.0 ppm MP
compared to 358.0-459.09 = final body weight of céhtrbl animals).
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Food Ccnsﬂuicﬁ_:’ Food céﬁsumtionl for the high-dau mlus was cowlrabu
" to that of concrols during the first three weeks of this study while that
of high-dose ftnalos was Hightly-simiﬂuncly Iowcr than that of controls
during this same period. Food consunptum of the I\igh-dou animals was

" significantly grester than that of controls during weeks 4-13. -

. Mtclog' :  RBC counts at 3 months, hmglobin levels at 3 mnths. and

hmtncrft ulm at 1 and 3 months in htgh-dou mm anim!s were

sligm!y (but not significmtly) lower than control, nglobin lovﬂt

~in the mid- and high-dose male animals (at 1 month) and in the high-dose
'nuu animals (at 3 mnths) nn ﬁgnificantly lower than control. The
:homtocrit of Mgh-dou males was signiﬂcant'ly lower than control at 1

| month, but _r_\g_g_ at 3 months, Platelet and leukocyte counts were not

altered by MP treatment.

Clinical Chemistry: ' SGOT levels were slightly 1ncruud in high-dose

females (at 1 month), SAP activities were increased in high-dose animals
~ (at 1 and 3 months) and 1n mid.dose females (at 1 month),

BUN lnnls ure hcruscd and glucose, total protein. A, and G levels

were decreased in the high-dose females (at 1 and 3 mnths)

Other changes in clinicll chcmistry parameters (some suttsucal ly

- significant) were not dou-rolatcd or consistent over time and were not.

therefore, considered to be related to the administration of NP, . _ y&
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cnt Dnggruinctions* RBC Ché activicios were dccreased in thc 1owa, |

uid-. and nigu-ddlc nales (it 1 montn). in the mid- and hfgh-dose malos

(at 2 and 3 nnntns). and in the nid- and hign-dost females {at 1. and 2. .
and 3. lnntns). RBC ChE activitics in thn nid- and high-dosc lnintl: (at

1 month), in the mid- and high-dosu males (at 2 auq 3 mnnth:), and in the
mid- and high dos. finalls (at 1, 2, and 3 mouths) vere lower tncn control.
ReC ChE ectivities in the nid- and hiqh-doso animmls (at 3 nnnths) ucrl
net stltisticllly significant but w!ru dose-related. See the table

" below for the actual RBC ChE activities. "

Plasma ChE activities were decreased 1n'thc mid-ﬂand high-dosn ﬁalos (at
- 2 and 3 months) and in thc mid- and high-dosc females (at 1. 2. and 3
| months). Actual values of plasma ChE activities for the various treatment

groups are givcn in the tahle bclow.

"Brain ChE activities were dcéreusnd in the mid. and high-dose females and

in thc high-dosa males (see tabie below),




. ChE Activity*

- au

(:_ng_] Sex Plasmal R8O Braind Plasmal RSl Plasma2 RBCZ

£ 0.0
2.5
2.0
5.0
0.0
2.8
25.0
75.0

39 22 L1 28 15
1.2 L7ee 13
0.9% 2.6 1.l
24 16 2.7
27 . 3.5 2.8
| 1.?*3- 2.4%% 1.8
L 3,4 1qees

- m M mMm X x X = .

-l.

o
AT R X A W A

i1, 60w
1.";* "
27
2.6

1 7wk

1.0%ew

 hagegoriz

Plasmad

1.3

1.2

1.0
1.0
2.8

3.0

WL

0.9%ee

‘RBC3 Bratind

—— R "

2.0
1.9
1.7
1.6
2.4
2.5
2.1

1.8

’ChE‘ activitios are expressed fn terms of um/ml/min ( for plasma and RBC‘an |

activities) or nm/g/mﬁ {for brain ChE aétivitiu) ’a'r'nd fcpnsant the mean

of 10 samples obtained before testing (0), at one month (1), at two months

(2), or at three months (3).

e Statiitical 1y different from control (p £ 0.05).

_w+% Statistically different from control (p < 0.01).
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| rinn!!st : Thc spncific gravity of urine salplts frnn nigu-dosn aninals
(nt 1 and 3 unnehs) and nid-dosn fnlalcs (at 3 nontns) was sligntly (but

C .ot significantly) elevated, Thn incrnnsnd spacific gravitios of urinn

sanplos from nign-dose nalns (at 1 cnd 3 nuntns) were associated uitn :

urinany protnin lnvnlg'of 100 ug/dl or greatnr in most animals.

Orgnn and Body Hgﬁgn;s‘ Body waights unrn reduced in high-dose nalcs and
fhnalls (17% and 21%, rnspcctivn!y. at 3 nnntns) cnd organ weights were

rcducnd in nign-dose meles and fnna!ns (5-50: and 12-20:. rcspntively, at
3 months), These decreases in organ uaights were acconpanind by decreases’
in thn organ/brain weight ratios. Organ/body waight ratios were gnneral!y
increased de to reduced bod} weights.

Pathology: Onn and 20 ma!n and fenale animals, respectivoty, died
- spontnntously or were sacrificeﬁ in a moribund condition during this

study. A number of lesions unrn observed in the stomachs cf high=dose

o animals. The lesions, concnntrated on the nonglandular mucc-a. consisted

of dj;colornd area/foct, raised white areds, and abrasions. Some of these
rntnAhad black/broun tar;iiknjjiiiric contents. Postmortem enamination
of thnsn animals revealed nicropscopic evfdcncc of scute ulcerated
qastritis. lymphoid depletion, nocnosis (1ymph nodos, spleen, thymus),
nlcresis of tht submaxillnny salivary gllﬂdl and hypocol)utarity of the

bone marrow,
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xscug :. qurtm fmll tnd luu hiqh-don aniuls died

o , spontmmsly or tll!'l sacei ﬂud in the mribund conduion during the '

ﬂrst four unks of this study._ Thm deaths apmru to hu dinctly 3

" related to thc 1nglstinn of 75.0 pim P for 3 mnths. AH Mgu-dnu |

‘ fmlu ana: sm Mgh-doso ulu omibiud trwrs during. *Ms study. :

Many Mgthdon fmlu md some Mgn-dou ulu became 1n¢rusingly

mcum as the study prognsud and mmm staining of the lnﬂ-mitll -
arn. Tht body uighu of Mgh-dou miuls were siqnmcmtly nducod

R
during all waeks of [ admnutﬂuon. i

' Food cmunptiou of high-dose femal es was lower than control during "hl ‘.
" first three uuks of this study; food consumtion of high-dose antmels was
significantly grutcr than con*rol during waeks. 4-13. '

R8C counts and hcmlobtn Tevels mn nduccd in tho Mgh-don fmln
(at 3 months). hmglobin levels in mid- aml Mgh-dose males (at 1 month),
hemoglobin levels in high-dose males (at 3 months), and the hematocrit
| of Mﬁh{dou males (it 1 month) ure'significmtly reduced. Platelet

and leukoycte counts were similar in all animals,

.SGOT and SAP activities were 1ncruud in high-dose females (at: 1 month),

in Mgh-dou animels (at 1 and 3 months) and in mid-dose females (at 1 mnth)
BUN levels were 1ncruud tn highedose females (at 1 and 3 months);

B glucose, toul provein, A and G levels were durund tn high.dose females

“ (at 1 and 3 mnths) Total protein and G levels were dacrnnd in the
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nigu-dosc ualcs (tt 1 nunth) Glucoso Iuvnls sinilarly dOCPOI!ld in nfgn- :
_'douo males (at 3 uonths). Othor changes in ciinical chcnistny parameters . '
(in nign-dos¢ aaios) (soun of uhica ulrt statistically significant) were

o not considnrud to be rclotlu to tha aduinis:raito« of MP Decause these

B} changes w!rtsnot ¢os¢-relcted or they ulrg not consistent over ti-n.

"REC cn! lovcls dacronsld 1n tho lou-. uiﬁ-, and hiqh-dast nltes (lt 1
monthl, in tne aid- and ntqh-dose males (at 2and 3 nnnths). and in the
mid- ;nd hignadose funalcs (at 1, 2. and 3 nonths)._ Although RBC ChE
| 'activitils were not significantly reduced in mid- and high-doic animals

. (at 3 months), the reductinns did appear to be dose-related. Plasma ChE
, lcvcls uirt rcduced in mid- and highdcse malts (at 2 cnd 3 mnnths) and :
in the hign-doso femals (at 1. 2, and 3 months)., Brain ChE levels were
" depressed in mid- and uiqh-dosc females (at 3 months) and fn high-doso

'ma!cs (at 3 months)

4Tho :pccific gravity of urinu sanplns from high-doso animals (at 1 and 3

' manths) and’ mid-dose females (at 3 months) was graater than uontrol the

_ observed increases in urinary specific gravity may be related to protein- |
'1n the urine (< 100 ug/d1) 1n high-dose males (at 1 and 3 mnnths)

Although the latter hypa:h¢s1s ts pliusible, ft must rimain a spnculation )
since no evidence is prtscnttd fa this study to support this.
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Tcminal bm uights nre rnduud in Mgn-dou mlu (m) and high-dose
' fuuus (zn). Organ wugnts uu Muud 5-2& in Mgh-doso anfuls. ;
| ‘_{organ weights were. rcduud toa grnur degru m fmu aniuls. : 'nmc
.raductions in sbsolute orgln nights were tccapanud by decreases in
orgln/buin vnight ruiu. Organ/bm uimt ratios were elevated tn

truud animals (probably dus to decreased body w!ghts)

' Fourtm fmus lnd l. mele mimls. mniving 75.0 ppn MP, died "
spontmﬂy or mu sécrificed in a moribund condition during this

study. Sculmgh-doso anin_uts had stomach Iuiogs (posmrtm lxmin_a‘ti'é'n'

of these inimls Enuhd nicrdscd'pic widmé:t of acute ulcerated gastritis, '
"~ Tymphotd dcplotion. necrosis (lmh nodu. splun. thyms), necrosis of

the swluxﬂlary sawm'y gunds, and hypoccnularity of the bone Marrow.

- ANl of thue ef fects ware diroctly nlaud to the administration of MP or
secondary to stress induced by W ingution. . |

/. Secre . COIRE GurdtLIie




