
THEf WM RUN*AL PATI4OLOGY OF THE LAKE LINDU STRAIN OF SCWT0FnPAAJAPON M.Um~ IA THE CP!At-4ATING PM-CAQUI !t _* Wvv I4oW M

W Be4A Vallable Copy

Ir ule 11o0w,, dlgtr*W~on wIlftod.

7909 48



TH,~E t OFTl E WNDU JTRAIN OF M~ffIITSM

ft. J ./Srw, F. 1. E4taftffd, fSutoti, D. TjaasW ~..m

Novel "~dcal bRaovh and Dov.Icpcnt OW

MonGrybloI, M. D. Csptan It. 1. Mitehol MC, USN
Amictant hor Sditlftc Prosmm ~ Coeimsew9In Offier

...-- .. ...

NAVAL AEROSPACE MEDICAL RESEARCH LABORATORY
NAVAL AlIR STA'I 10ON

PENSACOLA, FLORIDA 32308



SUMAMAIY PAWE

THE PROBLEM

Tho detailed pa9mlogy of tho Lake LIndu, Central SulOwo,!, tndOnOdfa, strofn of
oSimA has not boon described In exporlmentolly Infecedo non-humor! pri-
a -jjjfy--j.crIbat th light microscopy lesions coused by ex~prlnf.ntal Infoction

Vvith this tiOitede pothw"~.

FI NDINGS

Twv .mo Mace= ufoiculatlis monkeys were towoe in t6e latoatry to Schisto-
C=*japIow WWI OWiriW FrOM, OnChomelino ais 1indonsi snolia 6;;
Meu* E oU7'ntral SUIGUMI (Ceet ), a;;; . 1t aM211 ;v" rfe at

four end six moghg peo Infoction. Pat4'oi.al obsevatiomnd Oresrults of serial stool
erm~natims for Schlotcomm ova are dacibzd.

"*Tha aninwis uoW In this sutdy were harwilod I"~ occordonce with the Principle. of
tLaboatory Animal Care ettablish" by the Committee mi the Guide For Laborolry Ani-.
maol Ptowurc~o, Notional Acaom ~y of Sclence, Notional Itueocr Council.



hilt TRODICT Ii~w'

Tho daallodLa~a Lin~u# SulowzC1, OftdanCSICo strclin of SOJ:-ft~ 1wicum bam not boo"~ d=Irbed In Oxplmmetoily lnfacte no wv'on prI~zi-3A ry GU c" thW- 110P mICr=Opy leaons caused by the tromaotdo.

T a a,*e MAoa f imcutorlasmos . e to wreemm I 1cum
cerearo~~ otolne ~ ham Lake Lindu, orw~~11; ww * 3)

Indoneml. The enltmls were seffrficed at four to six months post Infection and the
mlucrmocpi lesions WW0 stool OPIs are described In this paper.

"PROCEDURE

Two young adult ,aole Macac. feI:lcularls monkeye (crab-oating maoaque), w07
OKWW t loshl hrmtd S1;;;m'~ cwus cemrcari from bohmrotery reared
Oncomeanimal hueesWore aneathotIzed with SWmYL-

Mmw crry"--e~doso .3 me per pound and were maintalned in an immobile
state fwr a period of aPprWoimately 2 hours. The Onchomillv 4ails won crushed vnrdc
water and ctearlas p•ckod up with a bactterology loop after they had ooated to the
surface. The cerearioe were counted under a dimecting microscope as they were deoliited
on the slhaved abdomens of the monkey. The water bearing the crrloo was allowed to
dry on the abomn of the monkey, and he wae allowed to recover In his cap . Animal
A weIghd 4.5 klog1rns and was exposed to 2,005 ceroarloe per-cut•nsously on ApIl 30,
1976, while Animal B, weIghing 5.5 kilogram was exposed to 501 cercorli. per-cut anzw-
ly on March 4, 1976.

Twice daily clinical abwvations of the animal were perfom•ed and stool exowa-.
tfc- fet S. l• Icum egs were rm,,d several times weekly.

After 151 days, In Anlmwl A, ond 173 days In AnImal 1, the animals Wre wrt'o
fced, and a conapte, grm and mi croscopic pathology examinoatIon •a a•c€pl

RESULTS

ANIMAL A

Orcm Obaervationo

Lesions were Identified In the large Intettlne, liver, motenteric lymph nod$, end
a few floci In the lunge. All other tissus ond organs appeared within normal limits.

The lag inrestine contained segmental areas of scarring and thickening of the
tntstinol wall, Involving the sub-seroa as well as at the inwnterfc-intestinal lunction,
kom the cecum to the rectum. All mesenteric lymph nodes were enlarged, firm, and had
a rubbery conslistncy Won cutting. There were adheons of the ome tum to the srosol
surface of tho large bowel at nunerous sites. The mucoea of the large Intestine was
thickened, rupgoe, raised, awn hemorrhagic In many places. The liver surfoce revealed



M"=%=I1=. r~?t d v ftle)Rm r~cdumof cInvzem damcty, pmb~ ly C--i A
di~ ~~t~?c~of i# ptt 4 car ve 0* Sunfceo a retiulated Gmopvco.

h14 e cpeahy, AonImai A duienoroted nuwmero multiple he; of Schistow.
mea In tim Wletne porepl of the muemig, the Mmc, mw.ularls exterre, eWnd m
of " k. lae nesMn 049m~ 1). Sc.. Schlg.ma ove elitetted virtually no Infkwhrz
"t~ ra=, while I. In ew ua nifleet ormulometow weeme with tlqw ml~
-lat sells, m*Okd Cells, Mnd tyIwY74400 .nrevndW " .WA whIle ItIll Othst oVm

semply vim' 8ylng (rOw In.a pool of rwt8k and *wrqlnchls In the musularl, ofte

Flowse 1. SchIstmom aw In .uuos and sub-mucem Of the large intestine frrow) of
the crbeeatlng mmesquet Eperimental Infection with C
Lakte Lindu,, Indonfesla, straln. Hematmuyltn and bEt.' M60.

Th. liver of Animul A exhibited multiple large groMUlomas COFmplsd Of tlv. t
five SchistosoMe oWV With numerow LOr~d*hMs gk-nt cells all surrounded by a rich
fibroblastic response (F1gure 2). Thes grnulomo were see throUghWOt num~rom .tanc
of the flver. A slgnificaint amount of blood pipsont discharged by thoe f!u"e had boon
0ngulfed by rsoerophogoo and the ptic iKupffer cells. This appeared as Intracollular
black gramules.
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Figure 2. Schh me Lalke LUndJ strain, expemental Infection In the
M~m I~w lier. Note "h grenulawtows reaction containing

50h016"Oomova connctng portul fried.l. Kemstoxylin and loon X1 3.

The FmeWnte lye*h nodes contafined a small number of evv surounded by
granulomas. EpItholoid and Lereorhai' giant cells wore prominent. A few ova
il kicted virtually no Infiommatory resos In the lymph nodes.

Sections of rivyocrdium, kidney, skeletal muscle, spleen, andl tecum In Animal
A wow* wirhin normal limits.

ANIMAL 8

Gross Observations

All Internal organs appeared to be within norwal limits with the eoeepton of the
large Intestine, liver, and mesenteric lymph nodes. Multiple foci of scarring were pre-
sent af the Junction of the mnesentery anil th, large Intestine thwoughiout Its entire length
from the cecum to the terminal colon. There was occasional thickening of the gut wall
within the transvpms, descendling, and seigoid colon, with multiple focal wboereal
thickenings of I to 2 millimster, In diameter. All mesenteric lymph nodes were eOlornWsd
thickened, firm, an~d cut with a rubbery tonslsien'y. The liver reveolod on Irreglar
patteri of scarring on tl-* cut and uncut surfoes.
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ThI Gmvulcuu resam. o/AnImal I wm awt.alolly t6 cam ao thw of
At.-fow A In the liver, larg Intestine, and n ntoerlc lymp nodes. For this reaw
*4 detalIed wdicmo a* deurlption of the leions In Aniaml I % omitted.

the kidnty, b r, spididymus, testicle, myocordlum, skeletal mwcle, ar.4
IpWr of both emmel we within normal limits.

Anklml A wvth ean spwure o 2,008 oorcoei lost 0.4kg (10% weight Ica)
during the omurse of Its dliseae, while AnImal B with an expoure of 501 cer"orlee s!amn
O.790(13.3% weight pin) during the disease ease.

DISCUSSION

As wov xiepeted, iOn severity of dlae In Anmel A was greoter then In Anieml
9 due to the forw-ol ceimies exposure load. The degree enr severity of the loion0 In
AnImal A wer ipprioImleely twke thot of Animal S.

The nwner of .p eoonted p rm of stool doem not ce•rmote closly wit the
hist thologlc ffndInv. The wWmer on Aimal A weve apprmImately ton times as
high as the a# AnImal S thwogout the patent period of the dIsoe. See Tobiw I and
II.
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Hoith~oc fpe~ a ewi~cuktrie OA
Aqa end Son: Y-6,04 t WT-M-Ole
Weight: 4.5 hilograms
poollo: $chtstomm~ 12mircn ceveote. -

Snail: Laboemorv isrom Onco~melonic h~1on,1 l~ndengis

Date of UNpour@: 30 Apr;l 1 "6
Date of Ne.roltyt I Sepq*W&be 1976
Weight soNtrere.y: 4.09 killoraw4

Revults of Stool Emengnifafol.lo

Date. Stoel C3hiliersce I P pot gme. steel

I I June. 1976 Dlorthee 1213
14 June Olortneo $0113
15 June OlorrAo 3250
16 Juno Dlenhe. 3m3
17 Juest Dlorih*e 2406
Is June Dlorthea 3334
21 June blowdy dlerthae 9746
22 June Mloody dienhee 4994
23 June blowdy dileNme 309
24 June MUShy dienhe. ).40
25 June Mushmy dlenhe. V712
26 June Mushy dlet ih 4044
29 June Itoodycl~erwe 10400
30 June 0le0h60 3046
1 July blowdy disnlwa 6226
2 July blowdy mushy 3224
6 July Dlor'hOO 3220
I July Diarrhea 5366
9 July blowdy dllertheo 6916

12 July blowdy -diTNNh60
13 July bloody dlof+*s "60
14 July OWon-ho "m0
15 July bloody dlefhein 4796
l6 July Olorthee, 4060
19 July Mloody dierthec 4653
20 July blowdy diethso WI62
22 July mushy dlovA*G 7306
30 Jul), Mushy dIetihee 564

tAugust mushy ctosthee 3876
13 A va,.t Mucky d~lenhe 2%68
20 August Mushy dllerthee 2520
27 Avgut Mushy dllarthes 25S4



Ago *M m a: y~ew* , 6 UWI*a-r

Wuight. 5.45 kilogrem

Nwv~er of co-wcearSol
SOa4I : Labe~owotyese~d Orcawlew1tio h~jsh lndooftols

vith I 0 Dtq y SeeP, lOW401- -

Dot*' of ticliosute: 4 Niarch 1974
Dot# of N.crqp~y: 27 AWig~t 1974

tatulif of Stool Enzofairefo'a:

Dee, Ove and po.*It. "m S~ee Ccri.Is,.etc. Opp per FMr sloel

1? Me' 574 b aebee , Inknit~dhis, Meekaorm
It Mar Ea'eosii. edemeebe, foo1.,.l~dkl, NOeAe.,r
26 Mar E-eambfD Hookwor
15 Apf Imfeueebe, Sokm*ldIUEU. Moolmwrn
21 ApiS sole" okolm noc

TIOR -213
22 Apw 3fod 41
23 Apr Illoodymwaew 1331
26 Apr Mvhyhblooudy $15
77 Apw AMvh~yblowdy 412

21 r 4ehy blowy 3P9
"2 Asw MW40y bloody no0
30 All. 4444h&y 164
3 May h...hy 314

4 May A44iy Yc
~~ Mugby bleedy 0

6 May A522
7 May M~aki 496

10 Mor h4ush 332
I1 May t'AAJ'y 1652
12 May W406hy 632
13 M" 144*ay 326
14 May Whthy 456
PI May M~~,hy 242
Is AMaY I'aY 334

1V MaY DAAwihy3A
20 May M~joi'y A26
?I m~y MmO%,ybWoody 12
24 May PiJy346
25 May Nu,?~y Io'PWd Woody 324
26 hhey Mstchy bloody 1564
21 Mtay M%*hy 3W2
3 1 May MAh.1y bkcedy 3076

I Ju^* M.4 sIy bIQody 0
2 ju-0 MAi~vi foriwd bloody 9"a
3 )uxe I od296
4 jiow ~ Mushy Io, mod 318
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Dat e Ova &%d PetwitI an~d Stool C"Itn,1tuce Og per Droin froof

I J-ýr- 1976 Fwwod 326
1 un Musthy formcd 546
f Jiwr Moqkiy forowd 200

10 J.w~e 200we
11 Jvtr Fved 196
14 Jwr* Eums 394

16 Jveto Mushy forawd 312
17 jwv Mushy fowuwd 212
AS Jim.- Mushy foruwd M6
21 Jvrm MUsY Lor'wd 252

22 iPn Msh ed e 146

24 )Wft Mushr forrod IV7
25 Jv- F01esNe 162

22 Jwim. Miuliy %rnfd 322
2f Jim. "Ohli 392
30 hV.O Mwilly 721

1 July Formed 162
2 Julfy Muoy 1wa~ 194
a July Mollby IVnw 162
7 July Formed 132
1 July Mushy, Isn, w3
fmul MWKyI to 214

12 July .wh 6or0 e 1#6
13 Julf .364
14 JMy Mey t4146
is July so~ytwe 92
$6 Muy bsiwiy tWood 86
19 July MA01"Py formed
70 July Mushr Fred 64
21 Jvly Miahr formed 34
22 Mvy M.*Aky fte~J 42
23 July Fremd 52
30July Nfrud 92
6 Avg PO"eud so

13 A" ~ Fweud bisicdy 74
20OAvg Fonumed 40

15 Me, 76 pe techiaof# dhPphGr.

7



M'Y~I!1J itl 1fJ1Vf~ f'1f00i
c UIH o) 10IW1Ff4
Of1 ~l~ ifjnco ~ t ff '~ '~li t  z

.9 .~ .. .

i u IF JULY f AUGUST

~t~G ofC.~) ~ of cziDAYS
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