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Abstract
This study was aimed at finding out the investigation of mucosal mast cells in intestines of

chicken that were naturally infected by Ascaridia galli. Amount of ten intestine of freshly
slaughtered chickens (Gallus domesticus) found from local abatoir in Banda Aceh were divided
into two groups containing five intestines of each. Mucosal mast cells count were done of which
histologic slides were made in stained serial histological sections with Alcian blue (pH 0,3) and
Safranin-O (pH 0,1) of the intestines. The result showed that the mucosal mast cells increased
significantly (P < 0.05) in intestines of chickens infected naturally by survival A. galli adult
worms. It was concluded that the intestinal defense of chickens against parasite infection is
associated with the mucosal mast cells contribution by creating an environment hostile to the
establishment and survival of intestinal nematodes, A. galli.
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I ntroduction

Ascaridia galli is an important intestinal nematode of poultry in many parts of the word and among the
most pathogenic of parasites to localize in intestine of laying hens. Chronic infection develops after
continuous ingestion of infective stages larvae and usually result in anemia, edema, wieght-loss, and
diarrhea, which in severe cases, can result in death.

Mast cell responses have been suggested in protection against A. galli infections. Infections with 1000
dosis A. galli embryonated egg in laying hens have shown that mast cells accumulate in the small
intestine following infection (Darmawi et al., 2013). Previously, De-yuan et al. (2003) described that
mast cells in the thymic medulla and jejunal mucosa of chickens infected experimentally with A. galli,
suggesting that mast cells responses may be involved in controlling these infection.

According to our previously investigation known that the intestines infected by A. galli showed
histopathological changes of villi the cover of desquamation, hyperplasia and fusion. Demage level of
the small intestine chicken was largely determined by the number of infecting by A. galli. On the other
hand, the more number of A galliinfected to chickens, the higher level of damage would be occured in
the small intestine of chicken (Balgis et al., 2013). Hambal et al. (2013) explained that duodenum,
jejunum and ileum infected by A. galli showed hyperemia, and inflammatory cell infiltration in part of
A. galli infection. In addition, Darmawi et al. (2013) observed that mucosal mast cells involved in
intestinal defense mechanism. The chickens infected orally with 1,000 embryonated eggs of A. galli
were able to increase significantly mast cells response on days 14 post infection. The A. galli infection
could trigger the involment of mucosal mast cells response in jejunal defense of laying hens against
parasitic diseases caused by A. galli In this study, we asseyed the mucosal mast cells made a
contribution to intestinal defense of chickens against parasite infection caused by A. galli.

Materials and Methods

Amount of ten intestine of freshly slaughtered chickens (Gallus domesticus) found from local abatoir in
Banda Aceh were divided into two groups containing five intestines of each. The first group
determined by intestines were not find A. galli adult worm infection as controls. The second group
determined by intestines contained amount of A. galli adult worms infected naturally.
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Histological Procedure

Intestine’s segment was dissected, flushed with cold sterile saline solution, opened longitudinally, and
placed, mucosa side up, onto small pieces of blotting paper. The segments were then fixed in 10%
buffered normal formalin. This process was performed for each laying hen using sterile instruments for
each dissection. Fixed samples were dehydrated in the ascending concentrations of ethanol (50%,
60%, 70%, 80%, 96% (1), 96% (2) and 100%). The samples were cleared in xylol and were
embedded in paraffin wax. Three of each histological sections (3-5 um of thickness) were stained with
Alcian blue (pH 0,3) and Safranin-O (pH 0,1) (Sigma). After washing, sections were counterstained
with eosin and mounted as described by Darmawi et al. (2013) with certain modifications.

Mast Cell Staining

The number of mast cells per 10 villus crypt units (VCUs) was counted on each section. Mast cell
counts were performed under light microscopy using an eyepiece square graticule (eyepiece x 10,
objective x40), and data expressed as mean number of mucosal mast cells (MMCs) per VCU as
described by previous authors (McDermott ef al.,, 2003; Noviana et al., 2004; Li et al., 2004;
Kdénigova et al., 2008; Darmawi et al., 2013) with certain modifications.

Statistical analysis
Data were analyzed by the Student t test, where t tests were used for comparisons of mast cell
numbers. Pvalues of < 0.05 were taken to indicate a significant difference.

Results and Discussion
In this study we found that the number of mucosal mast cells in healthy chickens is stable, but their
numbers increase in A. galli infection (Table 1).

Table 1. Mucosal mast cell number/10 villus crypt unit (mean = SD) in the intestines
from uninfected, and infected naturally by A. galliin chickens

Groups Mucosal mast cell number in intestines
Uninfected 321.32 + 57.42*
Infected 391.41 + 89.73*

* Significantly different from uninfected and infected chickens (P < 0.05).
Results shown are representative of two independent experiments. MMC/10VCU = SD

In this study, mucosal mast cells significantly increased in intestines of chickens infected naturally by
A. galli in comparison with uninfected chickens as shown in Table 1. Our results in this study agree
with and support those of Onah & Nawa, (2004), Li et al., 2004), (Vukman et al., 2013), Ball et al.,
(2013), De-yuan et al. (2003), Suzuki et al. (2008), and Kénigova et al. (2008) who showed mast
cells are contributed in intestinal defense against worm infection. Our previous study explained that
large numbers of mast cells were observed in the jejunum of infected laying hens. Laying hens
infected with embryonated eggs of A. galli accumulated mast cells in the jejunum (Darmawi et al.,
2013).

In the chickens, A. galli adult worms establish in the lumen of intestine known “lumen phase”.
However, A. galli parasite was not only able to survive in the lumen but could also penetrate in the
barrier intestinal mucosal defense with migration to the tissue “histotrophic phase”. Previously
investigator described that A. galli infective larvae invaded in the epithelium and located in the lamina
propia after hatching in lumen (Luna-Olivares et al., 2012). There are some histopathological changes
in intestine of Gallus domesticus caused by A. galliinfection. In confirmation of our previous study, we
found that the chicken (G. domesticus) infected naturally by A. galli caused the infiltration of
inflamatory cell and hemorrhagy in the intestine (Hambal et al., 2013). In addition, the more small
intestine of the chickens suffered histopathological changes namely desquamation, hiperplasia, fusion
that occurs in the jejunum (Balqis et al., 2013).

Various authors described that increased numbers of mucosal mast cells are often observed in
affected tissues during helminth infections (Onah & Nawa, 2004; Li et al., 2004; Vukman et al., 2013;
Ball et al., 2013; De-yuan et al., 2003; Suzuki et al., 2008; Kdnigova et al., 2008). This phenomenon
supported by Darmawi et al. (2013) who observed that mastocytosis occurred in jejunal sections of
laying hens challenged with embryonated of A. galli. Infection induces mucosal mast cells
degranulation in the intestinal that is considered to be a host defense mechanism against the parasite.
In support of this hypothesis, various authors described that mast cells involved in mucosal defense
mechanism. Various authors described that mucosal mast cells play an important role as effector cell
activated in response to most helminth infections, contribute to expulsion of a number of
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gastrointestinal nematode parasites. Migration of mast cells induced by tegumental coat antigen of
Fasciola hepatica (Vukman et al., 2013). Mastocytosis was activated in jejunal of mice challenged with
Strongyloides venezuelensis (Onah & Nawa, 2004). Mucosal mast cells are an important effector for
Trichinella spiralis expulsion in rats and mice (Suzuki et al., 2008). The larger numbers of mucosal
mast cells in abomasal mucosa of lambs infected with Haemonchus contortus (Shakya et al., 2009),
followed by H. contortus expulsion from abomasums of sheep (Ortolani et al., 2013).

Conclusion
The mucosal mast cells contribute to intestinal defense in chickens by creating an environment hostile
to the establishment and survival of intestinal nematodes, A. galli.

Acknowledgements
We wish to thank the chairman and all theacing staff of Pathology Laborarory, and Research
Laboratory Faculty of Veterinary Medicine that frendly pleased us to conduct this research.

References

Balgis, U., M. Hambal, Darmawi, and C. S. Utami. 2013. Histopathological changes in intestine of chicken (Gallus
domesticus) infected naturally by Ascaridia galli. Proceedings of The 3" Annuual International Conference
Syiah Kuala University (AIC Unsyiah) In conjunction with The 2" International Conference on
Multidiscipplinary Research (ICMR), Pages: 343-348, October 2-4, 2013, Banda Aceh, Indonesia.

Ball, D.H., H.K. Tay, K.S. Bell, M. L. Coates, L. Al-Riyami, J. R.W. Harnett, & M.M. Harnett. 2013. Mast cell subsets
and their functional modulation by the Acanthocheilonema viteae product ES-62. J. Parasitol. Res. 1-13.
http://dx.doi.org/10.1155/2013/96126 [15-05-2013].

Darmawi, U. Balgis, M. Hambal, R. Tiuria, Frengki, B.P. Priosoeryanto. 2013. Mucosal Mast Cell Response in
Jejunum  of Ascaridia galli-infected Laying Hens. J. Med. Pet. 36(2): 113-119. DOI:
10.5398/medpet.2013.36.2.113

De-yuan, O.U., G.A.O Deng-hui, W.A.N.G. Kai-gong, X.U. Le-ren. 2003. Mast cells in the thymic medulla and
jejunal mucosa of chickens infected experimentally with Ascaridia galli. Chinese Journal of Veterinary
Science. Abstract. http://en.cnki.com.cn/Article_en/CJFDTOTAL-ZSYX200301017.htm [15-09-2013].

Hambal, M., U. Balgis, Darmawi, and C. S. Utami. 2013. Infiltration of inflammatory cells in intestines of chickens
infected naturally by Ascaridia galli. Proceedings of The 3™ Annuual International Conference Syiah Kuala
University (AIC Unsyiah) In conjunction with The 2" International Conference on Multidiscipplinary
Research (ICMR), Pages: 362-364, October 2-4, 2013, Banda Aceh, Indonesia.

Kénigova, A., G. Hrckova, S. Velebny, J. Corba, & M. Véarady. 2008. Experimental infection of Haemonchus
contortus strains resistant and susceptible to benzimidazoles and the effect on mast cells distribution in
the stomach of Mongolian gerbils (Meriones unguiculatus). Parasitol. Res. 102: 587-595. doi
10.1007/s00436-007-0792-4 [28-05-2013].

Li, E., P. Zhou, Z. Petrin, & S.M. Singer. 2004. Mast cell-dependent control of Giardia lamblia infections in mice.
IAl. 72(11): 6642-6649. doi: 10.1128/1Al.72.11.6642-6649.2004 [22-05-2013].

Luna-Olivares, L.A., T. Ferdushy, N. C. Kyvsgaard, P. Nejsum, S.M. Thamsborg, A. Roepstorff, & T.M. lburg. 2012.
Localization of Ascaridia galli larvae in the jejunum of chickens 3 days post infection. Vet. Parasitol.
185(2-4): 186-193.

McDermott, J.R., R.E. Bartram, P.A. Knight, H.R.P. Miller, D.R. Garrod, & R.K. Grencis. 2003. Mast cells disrupt
epithelial barrier function during enteric nematode infection. PNAS. (100)13: 7761-7766.
www.pnas.org/cgi/doi/10.1073/pnas. [15-05-2013].

Noviana, D., K. Mamba, S. Makimura, & Y. Horii. 2004. Distribution, histochemical and enzyme histochemical
characterization of mast cells in dogs. J. Mol. Histol. 35: 123-132.

Onah, D.N., & Y. Nawa. 2004. Mucosal mast cell-derived chondroitin sulphate levels in and worm expulsion from
FcRy-knockout mice following oral challenge with Strongyloides venezuelensis. J. Vet. Sci. 5(3): 221-226.

Ortolani, E.L., M.L. Leal, A.H. Minervino, A.R. Aires, R.L. Coop, F. Jackson, & N.F. Suttle. 2013. Effects of
parasitism on cellular immune response in sheep experimentally infected with Haemonchus contortus. Vet.
Parasitol. Abstract. doi: 10.1016/j.vetpar.2013.02.014. [15-05-2013].

Shakya, K.P., J.E. Miller, & D.W. Horohov. 2009. A Th2 type of immune response is associated with increased
resistance to Haemonchus contortus in naturally infected gulf coast native lambs. Vet. Parasitol. 163(1-2):
57-66. doi: 10.1016/j.vetpar.2009.03.052. [15-05-2013].

Suzuki, T., T. Sasaki, H. Takagi, K. Sato, & K. Ueda. 2008. The effectors responsible for gastrointestinal nematode
parasites, Trichinella spiralis, expulsion in rats. Parasitol. Res. 103:1289-1295. doi 10.1007/s00436-008-
1130-1 [28-05-2013].

Vukman, K.V., P. N. Adams, D. Dowling, M. Metz, M. Maurer, & S.M. O’Neill. 2013. The effects of Fasciola hepatica
tegumental antigens on mast cell function. Int. J. Parasitol. 43(7): 531-539.
http://dx.doi.org/10.1016/j.ijpara.2013.01.011 [15-05-2013].

262



