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J. Obead Hydatid Cysts of Echinococcosis (CE) is a highly endemic parasitic zoonotic disease in Iraq that has a significant
E-mail: effect on the animals production (sheep, cattle, and goats) and human general health. It can affect any organ in the
jihad.t@uokerbala.edu.iq body, particularly the liver and lungs of the intermediate host. Carnivorous animals, notably dogs, operate as the
T definitive host for Echinococcus granulosus, whereas herbivorous animals, mostly sheep, are considered the
College of Veterinary intermediate host. Twenty liver samples afflicted with hydatid disease were acquired for this investigation, which
Medicine, University employed a range of specialized stains to explore cystic echinococcosis in sheep. The samples were fixed in 10 %
of Kerbala, formalin, processed, and stained with specific stains such as masson trichrome, Periodic Acid Schiff PAS, and Alcian
56001, Karbala, Iraq blue to investigate the histochemical alterations that occurred in the liver tissue. Histochemistry, After selecting

parallel tissue segments from both sheep hydatid cysts, they were stained with Masson's trichrome stain for
connective tissue and PAS and Alcian blue for natural or acid mucopolysaccharide. Chemical alterations in hydatid
cyst-affected liver tissue offered insights into the underlying disease processes. The results of histochemical study
of hydatid cyst showed positive masson's trichrome (blue color) mainly of cyst fibrous capsule, while, weak alcian
blue reaction mainly of laminated layer , as well as in Periodic Acid Schiff PAS positive purple staining were
recorded in both laminated layer and protoscolesis of hydatid cysts PSCs. The Conclusions of our study, According
to the study's results, the ailment is zoonotic and widespread throughout Iraq. Chemical changes in hydatid
cyst-affected liver tissue provide information on the underlying illness process. The histochemical study of the
hydatid cyst indicated that the cyst fibrous capsule had a high masson's trichrome (blue hue), while the laminated
layer had a weak alcian blue response. Both the laminated layer and PSCs had positive purple staining in PAS.
Keywords: Echinococcus granulosus, Hydatid cyst, special stain, Masson trichrome, Periodic Acid, Alcian blue.

IicroximiuHe A0CHiTKeHHS TAATHIHUX HUCT, BUIIJIEHNX Bi/l OBellb B YMOBaXx
3a0iiiHMX MyHKTIiB npoBinuii Kepoeia, Ipak

. T. OGean

Kole K BeTepHHApHOT EXiHOKOKOKO3 — BHCOKOGHJEMiUHE Iapa3sHTapHEe 300HO3HE 3aXBOPIOBAHHS, IO Ma€ 3HAYHE IIONIMPEHHS Ha
MeZIuHY, Y HiBepCHTET TepuTopii Ipaky. XBopoba XxapakTepHu3y€eThCs HOTIPIICHHAM CTaHy 30POB’S Ta 3HWKEHHSM M SICHOT Ta MOJIOYHOL
Kepb6ara, MPOIYKTUBHOCTI y XyZ00U (0BeLb, BEIUKOT poratoi Xya00u Ta ki3). Takoxk, HeOe3MeuHNM € 1ie 3aXBOPIOBAHHS 1 1S
nposinnis Kep6ana, Ipax 3[0pOB’s JIIOJUHH, aJUke 30yIHUK MOXe BpakaTH OyIb-sIKMil MapeHXiMaTo3HHII opraH. B opraHi3mi ImpoMiXHHX

rocrozapiB (Benukoi Ta ApiOHOI poratoi xymoOu, a Tako Jrojeil) HaifyacTilie japBajbHY CTail0 PO3BUTKY
30yAHHKa BUSBILIOTE B IIEUiHI Ta JiereHsx. Cilix 3a3HaYnTH, 0 OCTaTOYHUM rocnonapeM 30ynuuka Echinococcus
granulosus € XWXKi TBapHHH, 0COOJIHBO COOAKH, IIO CIpHUsE 3HAYHOMY IOLIMPEHHIO OCTaHHBOTO B CBITOBOMY
Macmtadi. BpaxoByrouM 300HO3HHMII MOTEHIial Ta 3HAYHE MOLIMPEHHsS 30YyAHUKA, BAXIJIMBHM € BUBUCHHS
ocobauBoCcTel Mopdonorii mapasuta Ha Pi3HHX CTaJisX HOro PO3BHTKY Ha KIITHHHOMY piBHi. ToMy MeTo0
MIPOBEJICHOT0 JOCIIKCHHsI OyJI0 3iHCHEHHS TiCTOXIMIYHUX TOCHTIIKEHb TiMaTUIHUX LUCT 30yIHUKA Ta TKAaHUH
ypaxeHOi HMMH TEYiHKM OBelb. 3pa3KM IEYiHKH BiJl OBElb ypakeHi 30yTHMKOM EXiHOKOKO3y BiaOHpaau B
yMoBax 3abifiHux myHKTiB mposinnii Kepbema (Ipax). ITig gac ricToxiMivHMX ROCHIKEHb NOCIITHUX 3pa3KiB
BHUKOPHCTOBYBANHM CHeLianbHi OapBHUKH (TpuxpoM MacoHa, mepioanuyna kucinota ludda (PAS) ta ampuian
cuHill). BukopucroByBaHi B gociigi OapBHUKM MaidM Di3HYy €(EKTHBHICTH HIOAO 3a0apBIIIOBICHHS TKAHHHU
JOCTI/DKYBaHHX LUCT. 30KpeMa, BUKOPHCTaHHsS OapBHUKA TPUXpOM MacoHHa JO3BONMIO NOoOpe Bidyali3yBaTH
KOJIATGHOBI BOJIOKHA LHUCTH, il 30BHIHIN (iOpo3Huil map (iHTEHCHBHE CHHE 3a0apBICHHS), OCMIO Tipiie —
repMiHATUBHUHN IIap HMUCTH (CBITJIO-ONIAKUTHHI). ANBIIMAH CHHIN Ha 3araabHOMY (hOHI JOCIIPKYBaHOTO TiCTO3Pi3y
MevyiHKM BiBLi JoOpe BidyamidyaB JIUIHKM YpakeHI IMCTaMH (TeMHO cuHE 3abapBieHHs) Ha (oHI
cnabo-3a0apBieHUX y CBITIO-OnakuTHUN Komip remarouitiB. Ilepioguuna kucnora Iludda nobpe npossuia
JIaMiHATHHH 1 TepMiHATHBHHUHI IIApH IVCT, BUBIIHI KaIICYJIM Ta IPOTOCKOJIEKCH, a TAaKOXK HEKPOTH30BaHI JiITHKI
NediHky, 3a0apBUBIIM iX B TEMHO-4epBOHMIT Komip. OTxe, ricTOXiMidHe MOCIIPKEHHS TiIaTUIHUX LHUCTH i3
3aCTOCYBaHHIM pi3HUX OapBHHUKIB I0Ka3ajo, mo (idpo3Ha Karcyia godpe crpuiiMae 6apBHUK Tpuxpom Maccona,
HATOMICTb c1abo crpuiiMae anbliaHOBHI cHHiH. Pa3zoM 3 TuM, mneit 6apBHHK NoOpe Bidyallidye AUITHKU ypaxkeHi
mucramu. Ilepiogmuna kucnora Iludda noszsomse mobauyuTH wmiIapuW CTIHKM LUCTH, BUBIOHI Kalcyid Ta
[IPOTOCKOJIEKCH, IHTCHCHBHO 3a0apBHBIIIH iX y TEMHO-4EPBOHMUI KOJIp.

Kuarwuosi cioBa: Echinococcus granulosus, TinaTuaHa 1MCTa, OapBHUKH, TPUXpOM MaccoHa, mnepiognuHa
xuciota Hludda, anbuianoBuil CHHIH.
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Introduction

Echinococcosis, also known as hydatidosis, is a
zoonotic parasitic infection caused by the canine
tapeworm Echinococcus and its larval stage, the hydatid
cyst [1]. It is distinguished by the production of
variable-sized cysts in the visceral organs of intermediate
hosts and mature tapeworms in the intestines of dogs.
The disease is persistent and affects many types of food
animals, including herbivores and omnivores [2].
E. granulosus is more prevalent in developing nations,
particularly in rural settings where the dogs, the definitive
host, is in close contact with numerous household animals
that may function as intermediate hosts. Echinococcosis
is one of the world's most widely distributed zoonotic
diseases, causing severe morbidity and disability.
Every year, hydatid illness costs millions of dollars
in public health and reduces the production of affected
animals [3]. Taeniidac members infect carnivores, but
they also infect a wide variety of other animals, including
pets and livestock who serve as intermediate hosts [4].
Members of this family include the significant parasites
Echinococcus granulosus and Taenia hydatigena, which
cause hydatidosis and cysticercosis, respectively, in the
visceral organs of sheep, goats and cattle [5, 6]. In
particular, Echinococcus granulosus has been shown to
have severe zoonotic effects on animal performance [7].
Dogs and other definitive hosts produce eggs in their
feces, which contaminate herbs and water channels are
ingested by intermediate hosts during the infection
stage [8]. Although E. granulosus typically causes cyst
formation in the liver, lungs and brain are also potential
sites of cyst formation in rare instances [7].

Histochemical staining with Masson's trichrome
identified dense collagen fiber deposition in the pericystic
connective tissue. Protoscolices' internal architecture
might be figured out with ease. While H&E and Masson's
trichrome failed to reveal the protoscolices calcareous
corpuscles, a combination of Alcian blue PAS and
Toluidine stains made them stand out clearly [9].

The aim of the study

Aim of study — wusing histochemical staining
with Masson's trichrome, to identify thick collagen
fiber deposition in the pericystic connective tissue and
to determine the internal architecture of protoscolices.

Materials and methods

Collection of Hydatid cysts

Hydatid cyst samples were obtained from sheep livers
about 20 cyst infected with cystic hydatidosis of the sheep
carcasses within the abattoirs (Kerbala province)
and transported into the laboratory for examination
using a cooling box (Veterinary College in Kerbalaa /
Parasitology labortory) for examination [10].

Histochemistry: After selecting parallel tissue seg-
ments from both sheep hydatid cysts, they were stained
with Masson's trichrome stain for connective tissue and
PAS and Alcian blue for natural or acid mucopolysaccha-
ride. The staining techniques aided in the identification
and characterization of various cellular components and

structures within the liver specimen, facilitating a compre-
hensive evaluation of hydatid cyst disease [10, 11].

Results and discussion

Histochemical study

Masson trichrom stain (MTS)

Histopathological section of the liver infected with
hydatid cyst of sheep showed the collagen fibers content
and the cellular laminated membranes took the blue color
& germinal layer that weakly stained with masson
trichrome stain. Germinal layer that observed weakly
reaction (Fig. 1).

Figure 1. Histopathological section of the liver of
sheep: Laminated wall of the hydatid cyst appeared
outermost fibrous layer; stained with Masson
trichrome stain x 40

Histopathological section of the liver infected with
hydatid cyst of sheep showed Laminated wall of the
hydatid cyst appeared outermost fibrous layer stained
light blue color with red color for collagen fiber with
Masson trichrome stain (Fig. 2).

Figure 2. Histopathological section of the liver of sheep:
Laminated wall of the hydatid cyst appeared outermost
fibrous layer; Masson trichrome stain x 40

On the other section showed as protoscolices were
stained dark blue with red hooks. Histopathological
section of the liver of sheep showed protoscolices (PSCs)
inside the hydatid cyst with characteristic birefringent
hooks (dark blue and red hooks of protoscolices (Fig. 3).
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Figure 3. Histopathological section of the liver of sheep:
protoscolices inside the hydatid cyst with characteristic
birefringent hooks of PSCs; masson trichrome stain x 40

Alcian blue stain (ABS)

Cyst laminated layer revealed that dark blue color.
Histopathological section of the liver infected with
hydatid cyst of sheep showed cyst laminated layer
that dark blue color with poorly stained hepatocytes bili-
ary epithelium of hyperplasia and degeneration (Fig. 4).

Figure 4. Histopathological section of the of sheep:

cyst laminated layer; hepatocytes biliary epithelium

of hyperplasia and degeneration; stained with alcian
blue x 10

Hisopathological section of the liver infected with
hydatid cyst of sheep showed germinal layer that affinity
of the protoscolices revealed calcareous corpuscles to be
positively stained weak blue color (Fig. 5).

Figure 5. Hisopathological section of the liver of sheep:
germinal layer; alcian blue x 10

Periodic acid Schiff (PAS)

Histopathological section of the liver infected with
hydatid cyst of sheep showed germinal layers, brood
capsules, and protoscolices stained red positive
reaction & purplish color for mucopolysaccharides with
PAS stain (Fig. 6).

Figure 6. Histopathological section of the liver infected
with hydatid cyst of sheep: germinal layers, brood
capsules, and protoscolices; PAS stainx 40

Histopathological section of the liver infected with
hydatid cyst of sheep showed Laminated wall of the
hydatid cyst appeared outermost thick fibrous layer that
positive reaction & purplish color for cyst laminated layer
stained necrosis and degeneration were markedly obvious
in the hepatic lobules with PAS stain (Fig. 6).

Figure 7. Histopathological section of the liver of sheep:
Laminated wall of the hydatid cyst; thick fibrous layer;
PAS stain x 10

Galactose, galactosamine, and glucosamine make
up the bulk of the polysaccharide component of the
carbohydrate protein complex that comprises the acellular
laminar layer [12]. Young cysts do not have this layer
until they are less than 14-18 days old; after that,
it appears as a thin, translucent coating on the exterior of
the cyst [13]. The germinal layer consists of the distal
cytoplasmic syncytium and a perinuclear layer that con-
tains tegument, glycogen, and undifferentiated cells [14].

In many histological investigations, the laminated
layer of the hydatid cyst is a great diagnostic sign that
stains strongly with Schiff's reagent (PAS) [13].

Neutral and acid polysaccharide precipitation was
observed between the pericyst and the ectocyst. Masson's
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richrome staining revealed collagen fibers in the cyst
walls of the liver and lung sections. Collagen, the fibrous
component associated with sheep hydatidosis, reflects the
body's inflammatory response to chronic pain, which
might be connected to the hydatid cyst's continuous, slow
exosmosis [15]. This is basically the fundamental defense
mechanism used to keep the parasite in check, which
causes the cyst wall to develop. The immune responses of
the host tissue may be the cause of the severe cirrhosis and
fibrosis seen in certain instances [16].

Infected sheep tend to have more glycogen and
mucopolysaccharides in these layers [17]. After
extraction with amylase, the components of the brood
capsule test positive for PAS [18]. The inflammatory
process could be to blame for an increase in both acidic
and neutral mucopolysaccharides in and around the
injuries [13]. The area between the pericyst and the
ectocyst contains a stream of tissue fluids and
nutritional medium, as well as a line of acid mucopoly-
saccharides [12].

Lung and liver  areas colored  with
Masson's trichrome showed collagen fiber within the wall
of cyst. The stringy tissue that's found in sheep with
hydatidosis. Collagen could be a sign of aggravation
caused by consistent bothering, which may be caused
by the moderate exosmosis that happens within the
hydatid [19]. The blue color reactivity of the proteogly-
cans in the connective tissue around the hydatid cyst was
shown by Alcian blue stain [20]. Additionally, the
existence of sulfate-containing acidic mucopolysaccha-
rides was shown by Alcian blue at pH 2.5 [21].

Conclusions

According to the study's findings, the illness is
zoonotic and pervasive throughout Iraq. Hydatid cyst-
affected liver tissue had chemical alterations that provided
information on the underlying disease mechanisms. The
histochemical analysis of the hydatid cyst revealed that
the cyst fibrous capsule had a strong Masson's trichrome
(blue color), whilst the laminated layer had a weak alcian
blue response and both the laminated layer and PSCs had
positive purple staining in PAS
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