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SUMMARY PAGE

THE PROBLEM

The detelled pathelogy of tho Lake Lindu, Central Sulawes!, Indonesla, straln of

Schistorome [ﬁlm has rot beon deccribed In experimentally infected nen~humon prl-
mates, This study Gescribes the light micrescopy lasions coused by experimsntal Infection

~ with this tromatede pothegan,

FINDINGS

Two molc Maceco fasclculatis monkays were o In the loboratory to Schisic-
O leum cerourdas obtalned frem Ommllm:%_m- lindosnsls snalls from
[e%e Undu, Central Sulewss! (Celabos), Tndencela, The animals were sacriflead af

four ond slx menths peat Infoctien . Patholeglc observations and resvlte of ssrial stool

oxmmination for Schlstosess ove ere deserlbed,

..........

*Tho animals vssd in this study were hordled In accordance with the Principles of
{.aboratory Animal Care etteblished by the Committes on the Gulde for Laboratary Aal-
mal Resources, Natlonal Acsdomy of Sclence, Natlonal Reseorch Council,
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WNVRODUCTION

Tho dotolled pathslegy of the Le!
:iegy of tha Leko Lindu, Sulewss!, Indenstle, strcin of Sclilge
fesame |epen l has not boen described In exps;!mmlly'lnfw«cmd nenhumon pe‘l‘%%ga.
y doserives the light mlerescopy lealons caveed by tho tremaotedo

Tvro mele Mocooe fassiculoris monkeys were expoted to Schistesome fcum
corcaries cbialnod From Cnchomeling snalis from Loke Lindy, mmw%a),
Indonecle, The enimels wers soarificed of four to six months post Infection and the
micrascople losions and stool somples are described In this paper,

PROCEDURE

Two young adult mole Macaco fasclcularls monkeys (crab-oating mocsqus), wero
axpesed to frechly hervested Schistosome Ycum coresrion from lohoratery rearcd
Qncomeling Is lindosnels snells, onlmals ware onesthetized with Semylcn
Infromusculorly of o dosoge of 3.3 mg per pound and ware malntained In an lmmoblle
stato for a peried of oppreximately 2 hours. The Onchomeling snalls were crushed vnder
water and cotearlas picksd up with a bacterlology loop after they had feated to the
surfoce, Tho cerearies were counted under a dimecting microscope os they were depositad
on the shaved abdomens of the monkeys, The woter beoring the cerceries wes allewed fo
dry on the chdomen of the monkay, ond he wos allowed to recover In My coge, Animal
A walghed 4.3 kilograms and was oxposed te 2,005 cerearice per—cutensously on Agril 30,
1976, while Animal B, wolghing 5.5 kilogroms wos exposed to 501 cercarles per-cutenaous-
ly on March 4, 1976,

Twice daily clinlcal obeervations of the onimal were performed and steol examing-
tlens for S, |apsnicum eggs were mode saveral Hmes weakly,

After 151 doyz, In Anlmal A, and 173 days In Animal B, the onlmols waere secrl-
ficed, end @ complote gress ond microscople pathology examinalieon wes accompliched

RESULTS

ANIMAL A

Grozz Obcervations

Lesiens were Identiflad In the large Intestine, liver, mesonteric lymph nodes, end
o few foct In the lungs, All other Hasuet ond crgans oppesred within normal limits,

The lorge Intestine contained segmental arecs of scarring and thickening of the
{ntestine} wall, Involving the sub-tsroen as well as at the mesenteric-Intestinal juncten,
from the cacum to the rectum. All mesenteric lymph nodes were enlarged, firm, ond had
o rubbery censlstancy upon cutting, There were adhesions of the omentum to the serosc!
suckace of tho lorge bowel ot numerous sites. The mucoso of the large Intestine was
thickened, rugose, ralsed, ond hemorrhaglic In many places. Tha llver surface reveuled




rumarowd Jam raleed whitld) fem rodulos of tnaresoed donslty, prebebly gronulemes, A
gensralized eoseatusilon of the pertal eroos gave the wrfoco a retteuloted eppsarence,

Yeraseernie Obsorvellons

Microssopienily, Anlmol A domeonsireted numerowe multipla foe! of Sehistescmo
ova [n the laine proprio of the mucosa, the abemucosn, muecularis externa, ond coress
of the lorge intestine Flgurs 1), Scmo Schistesoma ove ellicited virtually no Inflemma-
tery reaponce, while other Inveled a slgnificent grenviematous reepones with Lengsihons'
glont cells, epltholold collz, and lymphesytes wrrsunding the ova while still ather ove
sleply wero lyleg froe In @ pos! of novtrophlls end ecelncphiis In the museulerts of the
{ntastinel wall,

Figure ¥, Schistesoma ova In mucoea ond wh-mucoes of the large Intesting (orrow) of

the crabecoiing macoque: Experimental infection with Schistusemn lepenlm
Loke Lindy, Indonasla, streln, Hematoxylin ond Eosln X160,

The liver of Animal A exhibited multiple lorgs granulomas comprised of three to

five Schistosomo ova with numsroue Langerhons' gient cells all surrounded by o rich
n&bm;:c rosporse (Figure 2), These granulomas were seen throughout numarous sactions

of the liver. A cignificant omount of blood pigmant discharged by the flukes had boen
enguifed by mocrophages ond the hepatic Kupffer cells. This appecred oo intraeollvior

bleck gronules,
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Flgure 2, Schistesomo lcum, Loke Lindu straln, experimental Infection In the
m%\m. Note the ov‘mlombw reaction containing

$chitiosoma ove cennacting porial irleds, Hematoxylin ond Eosin X¢3,

The mecenteric lymph nodas contalned o smel! number of evo surrounded by
grenulomas. Eplthelold and Langerhans' glont cells wore prominent, A few ova
olltcited virtually no Inflommatory rasponse In the lymph nodes,

Ssctore of myccardium, kidney, skeletal mucle, splosn, ond tectum in Animel
A were wirhin nomoal limits,

ANIMAL B

Groes Obsarvations

All internal organs appoaorsd to be within normal {imits with the excestion of the
large Intestine, liver, and mesanteric lymph nodes, Multiple focl of scarring were pro-
sant at the junction of the mesentary and the large intestine throughout [ts entire length
from the cecum to the terminal colon. Thore wos occaslonol thickening of the gut weoll
within the transverse, descending, ond sigmold colon, with multiple focol subseresol
thickenings of 1 to 2 miliimeters in dlameter, All mesenteric lymph nodes wore enlarged,
thickened, firm, and cut with a rubbery conslstenzy . The llver revealed on irreguler
patters of scarring on the cut ond uncut surfaces,
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Microszonle Obosrvations

The grenulematous responce of Antmal B wes scsentlally the eome a3 that of
Avlrel A th the liver, lerge Intesting, and mesenterle lymph nedes. Feor this recssn
the detalled microssople dateription of the leslons In Animal B 1s omitted .,

The kidney, bloddar, epldidymus, tocticle, myccardium, skelate! muscle, and
wlecn of both anlmslc wore within normoal lhaiss .,

Animal A with en exposure of 2,005 cercariae lost 0,4kg (10% walght loss)
during the coursa of its diseass, while Arimal B with on expesure of 501 corcorien gaingd
0.72%g(13,3% walght goln) during the dissate scunse .

DISCUSSION

As vos oxpactad, the severity of disaace tn Anlmal A woe greater then In Animel
8 due fo the fer~fold cercariae exposure load, The degree and saverity of the letione In
Anlmal A were approximately twice thot of Animal B,

The number of egge counted per grem of stcol doss not cerralicte clossly with the
histopathologlc findings. The numbers on Animal A were approximately ten tHimes as
high as those of Animal B throughout the patent period of the disecce . See Tobles | ond
i".
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Table |
Host spocies: Macoace fosclculorly A
Ago and Senx: Young edult, male
Walght: 4.5 kitegroms
Paronlte: Schistenoma (oponicum cercerles
Numboe: of cercarton: b
Snall: Leborerary reored Oncormelonic husantls lindsanshs
Mothods of Euposure. 8y ‘oop per cutanaowsly
Dote of Expaewre: 30 April 1676
Date of Necropsy: ' Saprember 1976
Weipht st Nacropy: 4,09 kilogramy

Rosuity of Sr00! Excminotions:

Oate Stoal Contlstence ? opg1 por grom gheol

11 Juna 1976 Dicrihee 1218
14 Juns Diormeo 5018
18 June Dlerrhae 3230
16 Juna Diertheo B2
17 June Dierrhen 2408
18 June Dlartheo 354
21 June Voody diarthes 9744
22 Jure Sloody diarthes 49
23 June doody diorthee 092
24 June Mushy dlerthea oY)
25 Juna Muhy dierrhee 2
28 Juno Mushy dierthea 4044
29 Juno Sleodydiarrhee 10420
30 June Diorthes 043

V July blocdy diarthes 420

2 July Moody muhy 3234

6 July Dlarthes 3204

8 July Diarrhes 5386

9 July bloody dierrhse 6918
12 July Sloody dierrhea 48
13 Joly Moody diorrhes 2040
4 July Olerthee 3500
18 July Bloody digrtheo 47%
16 July Diartheo 4060
19 July Moody diorthec 4459
20 July Slocdy dierthen %42
22 July Muthy diarches 7304
30 July Mwushy diarrheo 5642

& Augun Mushy diairhec 876
13 Auprat Muchy diarrheo 2068
20 August Muthy dlerrhec 2520
27 August Mushy dicrrhoe 2534
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Kott tgecios: Macoce Ixcicviorls 3
Age end vex: Yowng edult, mole
Waight: S.45 kilogrem
Paroyite. Schistosome eponicum cercarics
Nunbar of co-cerlice- Lo
Snell: Leborotory reered O ncomeionio hupensis lindeensis
Martheds of Expesure: by teop, per=cutenaoully =
Dare of Eeposure: 4 Maceh 1978
Dote of Nocropyy: 27 August 1978
Wa'lght at Necrepry: 6.18 kilogrem
Rasults of Srog! Exominotiom:
Dare Ovo ond Parerite and Stoo! Congletence ? apgs per grom steo!
12 Mar V976 Enramoebe, Belontidium, Heskworm
1% Mar Enremeode, ladomeeha, olontidium, Moockwerm
24 Mar Ernremusbe, Hookworm
15 Apr trromoebe, Belontidiym, Heokwerm
2\ Aps S. lewm, Hookwerm, Intomosho
Y n
22 Ape Sloody L3
23 Apr Slsody mucs m
26 Apr Muthy biood) 13
27 Ape Mushy bloody ' a2
28 rpr Mushy bleedy 79
29 Apr Muochy bloody 200
30 Ap- Mushy 164
3 May Mushy 4
£ May Mushy 408
5 May Mushy blcedy «7
4 May Mahy 522
? Moy Mushy 4%
10 Moy Manhy N
12 May Mushy 62
13 Moy Mushy 326
14 May Muakry 86
)? m’ M’ 2‘2
18 Moy Mushy 34
19 Moy Mushy I
20 May Mahy ‘ Qe
21 M3y Muthy blosdy o 102
24 May Muhy 3o
23 Moy Moy formed bloody x4
26 Mey Muchy bloody ‘_5_‘6
™ May Muahy 302
31 May Muhy bloody 3076
1 Jurne Mushy blocdy 02
2 June Muaky forned bloody 78
1 jure F v med 296
4 Jone Muhy {or med 38
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Teblo I (Centinyid)

Date Ovo ond Porcsite ond Stost Conslstence ! agg per grom yroo!

T Jen 1978 Formad 328
3 Juno Muthy lormed 344
¥ Juro Muahy formed 200
10 Jume $ormod 208
11 Jure Fermed %
4 Jung formed I
15 Jume Formad M2
16 Jona Muhy foraod n?
17 Jure Muthy formed an
8 Jura Muthy formed 186
21 Juen Mushy formed 252
22 Jvra Muthy Sormad 446
23 Jvno Formed 174
24 Jura Mushy formed 197
25 Jura Forrned LY
28 Jure Mushy Sormed 02
29 Jure Mshy n
2 Jvre Mgy 28

1 suly Formed 142

2 Wly Myghy ‘ormod 194

8 July Mushy torrsd a2

? iy Formed 152

8 iy Mphy formed 02

? Jly Mushy lormod 24
12 Wty MNushy formed 196
13 July Mahy 4
14 July Myghy Sformed ‘ 146
15 July Mughy tormed v
% July Weghy formed .8
19 July Mushy forond - o2
20 July Mughy formed | ol
21 Joly Mushy formed 34
72 Sty Maghy formed Q
23 Wy Formed s2
” Jg’y 'w %

4 A Formed . 50
13Awe . Formed biecdy 74
20 Awg Formed 40

Note: 10 Mor 76 petachicl hemerthoges occur of the site of [nfeciion .
13 Mar 76 petechic! diseppear.
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Tha dotolled pathology of the Loke Lindu,Sulawes!,'ndonssia, strain of Schisto-
geme nimum hos not been described In experimentolly Infected non-humon primates .
W}%mm the light microscopy leslons coused by this trematode,

Two male Macecs fascicularis monkeys wera exposed to Schistosemo joponicum
corcor oo obtalned Trom Onchomalina snalls from Loke Lindv, norfhem Sulawee!
(Coalabes), Indonesla. The onimals were sa-rificed at feur ond six monthy post Infection
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