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ABSTRACT
% wiss albinog mice werc injected, intraperitoneally, with hydatid cyst fluid
{TICF) o "sheep origin and its toxin fractions (TFs) at two congentrations (10 and 50
perml), Changes in the weight and organ index of liver, spleen and lymph nodes, in
addition o the histopathological changes occurred in these organs, and was
inviestiga ed. Results demonstrate that the severily of the pathological lesions caused
by TFs :f botk concentrations, is more than that caused by HCF,
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INTRODUCTION

Cyaiic by datid disease (CHDY, caused by the larval stage of Echinococ r,u'rgru.-m!mw

i one o the most important zeonotic discases in man (1) and more than 70 specics
of vagul es (21 Pathogenesis tissue damage is caused by replacement of host lissues
by arowis ¢ cysts and, in some instances, by vascular compromise, The main result is
the dysfunction of the organs in which cysis grow (3-4). Previous authors gave a clear
piciure ot the histopathological changes which oceur due to the presence of cysts in
r1:1 crent organs (5-24). However, few studies have focused on the histopathology of
tissues i hosts infected with hydatid disease and treated with iimmunomodulators of
different s ources (for references see 25).
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Osunaer a’. (26) suggested the presence of certain fractions in the cyst fluid of
hvdatic cysis. termed as toxin fractions which were found 1o be cyiotoxic to the
macrophuges of the host in vitro. They turned to be lipid in nature (27). It has been
demorstrates! that these fractions, obtained from cysts of different host origin, differ
n the'r eylo oxicily to the macrophages and sugpested the possibility that they are
slrgin-specii’c (28-30). Salib and Abbu (31} presented evidence that these fractions
are strain-specific, and that they are cytotoxic not only to macrophages in the tissues,
sut 1o picrop hages in the blood as well (32).

Apar from the above mentioned studies on toxin fractions, no investigation
seems fo have béen carried out on their cyloloxicity to host tissues, other than
nacrophage:. Thz present study is, therefore, conducted to investigate the
sathalogical =ffect o toxin fractions, obtained from hydatid cysts of sheep origin, on
iver. spleen nd lymph nodes of mice injected, intraperitoneally, with these fractions.

Organ weight
Organ index = = 1000

Body weight — Organ weight

MATERIALS & METHODS

Hydal d cy:1s of sheep origin were obtained from infected liver and lung of
sheep slaughiered ia Nineveh Staughter House.

irotozzoleces were removed from the cysts, aseptically, according to Smyth
'33), Alter ceatrilugation at 7600 a (10000 rpm), using a cryocenerfuge 6-4 (Heracus)
far 12 minutzs at 4C. the superatant (HCF) was separated and kept in sterile
santainers in efrigerators at-200 until used.

Cyst {luid fractions (CFFs) were separated according to Janssen et al(30).
wmmon um solphaie was added to the cyst fluid (49.35 gm/100ml) and the fluid was
-ft in the re rigerctor at 4 T for 24 hrs o give enough time for precipitation of
rootein. The uid was centrifuged at 37000g (22150 rpm) for 30 minutes at 4 °C

sing the ebove mentioned centrifuge. An egual volume of chloroform was added to
e supernatar t. Two layers were formed after centrilugation. The chloroform layer
vag separated and half volume of methanol {chloroform: methano! = 2:1 v/v) was
cdded and cerrrifuped under the same conditions, mentioned above. The supernatant
voas dried by totarv evaporator. The chloroform-methanol soluble fractions (CM3Fs),
or TFs, were kept in refrigerator at-20C until used. At use, they were dissolved in few
crops of chiprodorm and completed by phosphate buffer saline (PBS).

Twenty one. parasite-free, laboratory-bred, 5-6 weeks old. Swiss  albino
roale mice were used in the present study. 3 mice were used as control group (not
ijected) and 8 were injecied, intraperitoneally, with HCF and its TFs as follows:

mex mele mice were injected with crude hydatid cyst fluid (HCF) at a rate of
il mouse of sheep origin (from liver and Jung). Afier 32 days mice were killed and
thzir lives, spicen and lymph nodes were removed.
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The sanc number of mice, were injected with TFs at a concentration of 10
aprri and alse mice were killed after 32 days and their liver, spleen and lymph nodes
were relr oved

Also, e same number of mice, were injected with TFs at a concentration of
30 wpfr and also mice were killed after 32 days and their liver, spleen and lymph
T eE wi sk reroved,

—

Crean index was estimated according to Kroeze and Tanner (34) as follows:

I or ligal microscopy, tissues {liver, spleen and lvmph nodes) of mice treated
wity HOF and its toxin fractions were fixed in 10% neutral buffered formalin,
prozesscd routinely in alechol and |, finally, embedded in paraffin. and 4-6pm thick-
sec ions wvere prepared. The seclions were stained with hematoxylin-eosin (H & E)
(33)

= udent t-test was applied to determine the significance between the means at
P <=0.05 36).

RESULTS

[' s obvious from table (1) that the weight and orpan index of liver decreased
sigrificarly in mice treated with UCF and its TFs of liver origin, at both
conzend: tions, compared to the control group. However, the decrease was higher in
mice trected with HCF compared with those treated with TFs. A non signilicant
differenc: in the weight of liver and its organ index appeared between mice treated
with TF: at 50ug/ml, and those treated with TTFs, at 10pg/ml.

For spleen, a decrease in its weight and organ index in mice treated with HCF
and its 7 I's, al both concentrations, was noticed compared with the control group.
However the decrease was higher in mice treated with TFs at 10pg/m] than those
treazed w th $0pg/ml. Non significant increase in the organ index was noticed in mice
treated w th HOF compared with the control group. In mice treated with TFs, at both
comsenle tions, 4 non significant decrease in the organ index was noticed although it
wes 5ignificant in mice treated with Tfs at 10pg/ml compared with those treated with
HE T,

For lymph nodes, a signilicant increase in their weight and organ index was
notized ir mice treated with HCF compared with the control group and those treated
with TFs. at both concentrations.

T:ole (2) shows that a significant decrease in the weight of liver occurred in
mize tree ed with HCF and its TFs of lung origin , at both concentrations, compared
with the contro. group. The weight of liver decrease signilicantly in mice treated with
HCT compared with those of TFs at [0pug/ml. Howewer, this decrcase was not
signiticant in mice treated with TFs at 50pg/m] compared with those treated with TFs
at 10pghal. The organ index decrcase significantly in mice treated with HCF
compared with the control group and with those treated with TFs, at both
conventra ions.

For splesn, & non significant increase in its weight and organ index was
noticed 1 mice treated with HCF and a non significant decrease in mice treated with
TFe, at both concentrations, compared with the control group. An increase in the
weipht of splee was noticed in mice treated with HCF compared with those treated
with TFs  at both concentrations. THowever, the increase was significant when
compared with mice treated with TFs at 50ug/ml but non significant when compared
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Histopathoiogy:

with thase t-zated with TFs at 10pg/ml. A non significant increase in the organ index
was noticed 0 omice treated with HCF and its TFs, at both coneentrations, compared
with the conirol group. However, the increase was higher in those treated with HCF,

Aaircrease in the weight and organ index of lymph nodes was noticed in mice
rreatec woth ICF and its TFs, at both concentralions, when compared with the control
grous. However, the inercase was higher but non significant, in mice treated with TFs
il 20p 2/ml compared with the other two groups.

Hepeoomegally, splenomegally and swelling of lymph nodes, particularly
medistinal :nd peripheral, were observed in mice treated with TFs at both
soneertratior s (10 and 50 pg/ml),

Liver: in mice treated with TFs at 10 pg/ml, the histopathological changes arc
epresented -y focal conpulative necrosis around a central vein, congestion of central
ein, fatty changes, and apoptosis was also noticed in some hepatocytes. Perivascular
tymphooytic cuffing around the central vein was also observed with dilatation of
nusoids associated with kupffer cells hypertrophy . At the concentration 50 pg/ml
he lesion i represented by severe fatty changes with coagulative necrosis al the
wriphery of lobules with severe hemorrhage and hemosiderosis. With the HCF the
sistapathelogical changes are characterized by presence of multifocal areas of
vaguiative necrosis, fatty change and focal lymphocytic aggregation (Figs 1-3).

Splepn: at the concentration 10 pg/ml the histopathological lesions are
epresented by focal area of necrosis in the red pulp, depletion of white pulp
vssociated with proliferation of plasma cells and megakarvocytes, arteriosclerosis in
e owal of salenic artery with hemosiderosis. At the concentration 50 pg/ml, the
izsions appeared were more severe than the above mentioned oncs, represented by
real area of necrosis associated with hemorrhage, proliferation of plasma cells
repliacing the 'yvmphocytes \With HCF the histopatholosical changes revealed severe
emarriage -nd hemosiderosis associated with depletion of white pulp and edema
Figs 4-6).

Lympk nodes; 2t concentration 10pg/ml, 50pg/ml the histopathological lesions
vas eharasterized by severe congestion with hemorrhage and thickness in wall of
vmph noces with proliferation of lymphocytes and plasma cells while in HCF this

ssicn is reprosented by congestion and hemosiderine pigments deposition (Figs 7 and
Iy
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Table ': Thanges in weight and organ index of liver, spleen and lymph nodes in
mice treated with HCF and its TFs, obtained from liver cysts of sheep
ari2in.

[ Oma [ Conpgiml | Weight{gm) [ — Organindex

! [ 1.8487 A  76.3363 A

s | HCF 05093 C i T 402790C

o 'TF 10 1.4203 B 60.6707 B

L |TFs0 1.4157B 57.5953 B
C. 01387 A 3.3340 AB '

Spleon | HCF D.1087 A i 72090 A

‘ TF10 0.0910A 37090B

\ TF 50 0.1340 A  SIB00AB |

T C. 000308 0.1153 B
S [ ;[ 00063A 04720A
LymphRiode e 0.0030 B i 0.1210 B
| TF 50 0.0030 B ] 0.1147 B |

C: Contral group, HCF : Hydatid cyst fluid, TF : Toxin fraction

Table 2@ Changes in weight and organ index of liver, spleen and lymph nodes in
mice treated with HCF and its TFs, obtained from lung cysts of sheep

oripin.
b E n | Con, pa/ml | Weight {pm) | Organ index |
L | 18487A 1 763363A |
, g (HCF | 0.6667C | 39.0567 B
' | TF 10 C LeseR o  S9921FA |
e TF 50 0.9317BC 63.B157TA
1 | C. 0.1387 AR 55340 A
Saldh  HCF i 0.1897A 11.3067 A
TF 10 " 0.1273 AB 62237 A
| TFS50 0.1007B | 6.4913 A
i 0.0030 A 0.1153 A
' HCF 0.0050 A 0.3007 A
Lymph node =g 0.0057 A 0.2627 A !
- TF 50 0.0070 A (1.3697 A
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of liver in mice treated with TFs (50 ug/ml) showing
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core 3 Histomicrograph of spleen in mice treated with TFs (50pg/mi) showing
praliferition of megakarvocytes, H & E 400X

Fizave < iHistomicr: graph of spleen in mice treated with HCF showing depletion of

whole pu o with edema, H & E 400X
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Frawre 5 0 Histomicrogranoh of lymph nodes in mice treated with TFs (10ug/ml) showing
tricknoss in capsule congestion associated with plasma cell proliferation. H & E 400X

showing focal area of necrosis associated with lymphocyte infiltration and
difabicicn o sinusoid. H & B 400X
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W
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Figue ¥ Histomicrograph of lylmph nodes in mice treated with TFs (10 p g/ml}

1z thickness in capsule and congestion associated with plasina cell proliferation.
H &E 400 ¥

Figure 8: [listomicrograph of lymph node in mice treatede with TFs (50 p g/ml)
showiag freal arca ol necrosis associated with lymphocyte infilteration and dilatation
ef sinasold, H&U 400X,

C = Canges lon . CT = Capsule thickening, DLF = Deplelion of lymphocyte follicle
E=Edema FC = Fatty change , FN = Focal necrosis ,H = Hemorrhage, HP = Hemosiderosis
L1 = Lymphoacytic infiltration, M = Megakarvocyle, P = Plasma cells,

PLC = Perivascular lymphocytic infiltration, PN = Peripheral necrosis,

S0 = Sinus idal cilatation
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DISCUSSION
The present study was conducted to determine the pathological effect of
1CF of shees origin and its TFs on liver, spleen and lymph nodes of Balb/c mice,
experimental ¥ injected with HCF and its TFs. From the results obtained, it is
sbviovs that the severity of the pathological lesions, caused by TFs, at both
soncentratioss, is rore than that caused by the HCF, This could be attributed to the
wature of the TFs, which have been found to be lipid (27). They could have affected
ag function ¢ [ the cell organelles, especially the mitochondria and the endoplasmic
=ticuium, This is well demonstrated in the present study by the appearance of fatty
“hanpes and coagulative neerosis, This could have led to failure of conjugation
etweer lipics and proteins or interference with the oxidation of fatty acids,
sading to the apgregation of these substances in the cytoplasm of liver cells which,
i1 turn, cause damage 1o the mitochondria due to hypoxia. The result of this will,
lefinitely , bz a decrease in the energy required for the mitochondria to work
roperly, n addition to the loss in the formation of proteins produced by the
weplesmic reticu'um which helps in the liberation of some Iytic enzymes that
“lay an imporant role in coagulative necrosis of liver cells. The occurrence of such
-sions may halp in liberation of tumor necrosis factors from kupffer cells which
contribute in e attraction of lymphocytes to the affected tissue (37).
Appesranc: of pathological lesions in the spleen, represented by depletion
" lymphoeytes and replacing them by plasma cells may be due to the increasing
requiretnent [or lymphoeyte, as a defense strategy, supported by proliferation of the
rucleated ewkoeytes which could be {aken into account for the occurrence of
i amune fespcoise, in addition to the pigmentation which indicates the occurrence of
Femerrhage and liberation of hemosederine and its precipitation in the phagocytic
colls cormbined by the changes appeared between lymph nodes indicating the
presence of g1 hacute lymphadenitis, as an inflammatory  response to liberate some
chemical mediitors represented by cytokines, These changes are supported by the
canges oceurrad in the weight and organ index of liver in mice treated with TFs at
10 and S0ugr. | in comparison with HCF and control group. These chanpes could
hove peen @ result of precipitation of some chemical substances sach as glycogen
2od Tipics in “ie cyoplasm of the hepatocytes, in addition to the inflammatory
recponze (see 37, 38 and 39), These changes could also be due to the injury which
cecurred n the cells, affecting the capability of the cells to return to normal which
e could be a result of a homeostatic mechanism (37). The question which
neods an answe* s woether these changes are reversible or not |
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