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Effect of Eimeria tenella Infection on the Histopathology and
Cellular Immunity-related Gene Expression in
Cecum of Roman Chicken
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Abstract: [ Purpose ] To determine the effect of Eimeria tenella infection on the histopathology and
mRNA expression of cellular immunity related genes in Roman powder chickens. [ Method ] 100
chickens were randomly divided into blank control group, infected group I, 11, III and IV, 20 in each
group, and infected group L, II, III and IV were orally administered 3x10*, 2x10*, 1x10* and 0.5x10*
spores of chicken E. tenella oocysts, the blank control group orally the same volume of normal saline,
at the end of the test, dissection test chicken, collecting cecum to make pathological sections, observe
histopathological changes and score. At the same time, the mRNA expression levels of /L-2, IL-17,
TGF-pI and IFN-y genes in the cecum were detected by real-time PCR. [ Results] In the infected
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group I, I and 111, the mucosal layer of the test group was severely damaged and the bleeding was ob-

vious. A large number of inflammatory cells infiltrated, and a large number of worms were found in

the glandular epithelial cells. The pathological damage score was severely injured; after infection with
E. tenella. The expression of IL-2, IL-17, TGF-f1 and IFN-y mRNA in the cecal tissue of the infected

group increased at the 5" and 7" days and the difference was significant compared with the blank

group (P<0.01). [ Conclusion ] Different doses of E. tenella can cause different degrees of damage

to chicken cecal tissue, and can induce the expression of IL-2, IL-17, TGF-f1 and IFN-y genes inc-

ecal tissue.
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Tab. 1 Reference standard for cecal tissue pathological damage score
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Tab. 2 Primer sequence

ERi0E-353

gene

515 (53"

primer sequence

P JEE op
amplification size

F: AACCTTCCTGATGGCGTGAA
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Note: a) infection group I, a large number of worms can be seen in the cells of the mucosal layer (¥), cell necrosis is seen in the mucosal epithelium and lam-
ina propria, and the structure is severely damaged ('¥), infiltration of inflammatory cells in the mucosa and submucosa (—); b) infection group Il , a large
number of worms are seen in the mucosal layer cells (*), the mucosal layer cells are necrotic and shed, the structure is damaged ('¥'), and the mucosal layer
and submucosal layer are infiltrated by inflammatory cells (—); ¢) infection grouplll, the mucosal layer structure is relatively complete, no necrosis and
shedding (A) are observed in the mucosal epithelium, and worm bodies (*) and a small amount of inflammatory cell infiltration are still visible in the pro-
pria (—); d) infection grouplV, the epithelium of the mucosal layer is damaged, and the cells is necrosis and shedding (3¢), a small number of worms (*) are
seen in the lamina propria, and a large number of inflammatory cells infiltrate in the mucosal layer and submucosa (—).

E 1 RRE S REARWCEHHREZN HE, 200%)
Fig. 1 Pathological changes in cecal of chickens in each group on 5 days post infection (HE, 200x)
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T o) B T4, LR IR RIR, BT R . BAZRFNUZA R R AR, FhiBY2 R R, IEIR5E (V); b) B

W4H, bRamiam WA B (), FIRET)Z . BA 2SR, MUZE REMMERNE (—); o BRI, b RAIIN IR duk (%), BT
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(),

Note: a) infection group I, a large number of worms were found in the epithelial cells, and there were a large number of inflammatory cells infiltrating the
submucosa, lamina propria and muscle, local structure of mucosal layer is damaged, and cell necrosis ('¥); b) infection group II, a large number of worms
are seen in the epithelial cells (*), the submucosa and lamina propria are destroyed, and inflammatory cells infiltrate the muscle layer (—); c) infection
grouplll, a large number of worms are seen in the epithelial cells (*), and there are more inflammatory cells infiltration in the submucosa, propria, and
muscle (—); d) infection grouplV, there are a few worms in the epithelial cells (*), inflammatory cell infiltration in the submucosa and lamina propria (—),
and the lamina propria structure is damaged (V).

B2 RERE 7 RRFEXEGEHHRELW (HE, 200%)
Fig. 2 Pathological changes in cecal of chickens in each group on 7 days post infection (HE, 200x)
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Tab. 3 Scoring of cecal pathological damage in
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nificant difference (P<0.01).
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Fig. 3 Comparison of mRNA expression levels of IL-2, IL-17, TGF-f1 and IFN-y mRNA in
cecal tissues of each experimental group

21151 group

IL-17

Ee Ee

i}

B 57K the 7" day
5 -
Aa

Dd

Ce

Bb
Ce

YL
JRYLT . IVAHFREE TR . I IL-2 ZELA
IL-2 5%

A A, BAPUREE . B

IFN-y B A ZEHEH
Jerp I R B AN, NG BR s

RIS H AL IFN-y

T4, IFN-y 5P mRNA 32
it YL ] B B AL SR R R

I

IFN-y

Dd Dd

1.

Aa

Bb

Bb

CK

ARAKEFHFRZFWRE (P<0.01),

Aa
Ce I
I

Cc
Cc l
v



5 1

R, AF s RS BR U B A T M 2H 2 i B R 2R D S AR DI DA 45 )

795

(1]

(2]

(3]

(4]

(3]

(6]

(7]

(8]

(9]

[10]

(11]

[12]

[13]

[14]

[ S50 |

BLAKE D P, TOMLEY F M. Securing poultry produc-
tion from the ever-present Eimeria challenge[J]. Trends
Parasitol, 2014, 30(1): 12. DOI: 10.1016/j.pt.2013.10.003.
A, BN, AR, S RE R IR JURRAT R A
o D). TR RS R R R, 2018, 25(4): 230.
DOI: 10.3969/}.issn.1005-0507.2018.04.006.

XG4, )& T, 2 RAE, 55, X Bk d L[ 415 UCE %
P SR A 3 AT R LK 25 o R R G ) 4 2 TR 4P R T
i [7]. B &R L K 2% 2 4R, 2018, 41(3): 496. DOI:
10.7685/jnau.201801008.

], RN, AR, B RO S SR R BR H X S 4
AR 1R 5 B A ) S B AR 54 T s [J]. B0
R R, 2018, 33(2): 64. DOI: 10.13473/j.cnki.issn.
1002-3186.2018.0212.

MO P H, MA Q T, ZHAO X, et al. Apoptotic effects of
antimalarial artemisinin on the second generation mero-
zoites of Eimeria tenella and parasitized host cells[J].
Veterinary Parasitology, 2014, 206(3/4): 297. DOI: 10.
1016/j.vetpar.2014.09.025.

B, FENNS, 1R, 55, R E MM S /KRR
HI R T AE AL [J]. P B S R 22 4R, 2014, 34(3):
427. DOI: 10.16303/j.cnki.1005-4545.2014.03.015.
XTG£ 52 75 ) 7000 4 XS N LR Qe R i 3 S Hoak
YT AL [D]. KFF: H AR R, 2018.

IVAN P F, ELAINE P, SARAH E, et al. Laboratory
growth and genetic manipulation of Eimeria tenella[J].
Current Protocols in Microbiology, 2019, 53(1): 8I.
DOI: 10.1002/cpmc.81.

FHEA, FIRE, WER, 5. 50X M 58 /R BR R
RGOS TR E W IL-6+ IL-8. CCLi2 K: R K ik 5 1)
SR e LML M (70, #R VD ARk 23R, 2019, 31(1): 39.
DOI: 10.3969/j.issn.1004-1524.2019.01.05.

SANTI D U, SUK H C, THAU K C, et al. Anti-coccidi-
al effect of essential oil blends and vitamin D on broiler
chickens vaccinated with purified mixture of coccidian
oocyst from FEimeria tenella and Eimeria maximal[l].
Poultry Science, 2019, 98(7): 2919. DOI: 10.3382/ps/
pez040.

= ER, KB, SRR, T Lp RN G 2 ] AT /N
oL 20 2397 FE 5 4 e FR SR ) S (D). B RS IR AR,
2018, 49(12): 2771. DOIL: 10.11843/].issn.0366-6964.
2018.12.027.

FI, T=H A, S5 H RG] RS R R
TR G X 40 205 B 2 AR A K s e [J]. b S BE R
2008, 38(11): 973. DOIL: 10.3969/j.issn.1673-4696.2008.
11.011.

RHR, Sk, RRE, 5. XS T R USRI T
B H 20 AR EE [J]. BIL B BB EE, 2013,
6(12): 44. DOI: 10.13881/j.cnki.hljxmsy.2013.12.031.
MACDONALD S E, VAN DIEMEN P M, MAR-
TINEAU H, et al. Impact of Eimeria tenella coinfection
on campylobacter jejuni colonization of the chicken[J].
Infection and immunity, 2019, 87(2): 1. DOI: 10.1128/

[15]

(16]

[17]

(18]

[19]

(20]

[21]

(22]

(23]

(24]

[25]

1ai.00772-18.

ZHANG D F, SUN B B, YUE Y Y, et al. Anticoccidial
activity of traditional Chinese herbal Dichroa febrifuga
Lour. extract against Eimeria tenella infection in chick-
ens[J]. Parasitology Research, 2012, 111(6): 2229. DOI:
10.1007/s00436-012-3071-y.

SHAFIYA I R, RAJAT G, REENA K K, et al. Immune
response and protective efficacy of Eimeria tenella re-
combinant refractile body protein, EtSO7, in chickens[J].
Veterinary Parasitology, 2018, 258(6): 108. DOI: 10.1016/
j.vetpar.2018.06.013.

MAHMOULD A L, HEBA M, ABDEL Haleem, et al.
Anticoccidial activities of Chitosan on Eimeria papil-
latainfected mice[J]. Parasitology Research, 2016, 115
(7): 2845. DOLI: 10.1007/s00436-016-5035-0.

ZHANG L, LIU R Q, SONG M, et al. Eimeria tenella:
Interleukin 17 contributes to host immunopathology in
the gut during experimental infection[J]. Experimental
Parasitology, 2013, 133(2): 121. DOI: 10.1016/j.exppara.
2012.11.009.

TRAN D H, DOAN T T, JAVAID A G, et al. Analysis
of humoral immune response and cytokines in chickens
vaccinated with Eimeria brunetti apical membrane anti-
gen-1 (EbAMA1) DNA vaccine[J]. Experimental Para-
sitology, 2014, 144(5): 65. DOI: 10.1016/j.exppara.2014.
04.015.

SONG X K, HUANG X M, YAN R F, et al. Efficacy of
chimeric DNA vaccines encoding Eimeria tenella 5401
and chicken IFN-y or IL-2 against coccidiosis in chick-
ens[J]. Experimental Parasitology, 2015, 156(5): 19. DOI:
10.1016/j.exppara.2015.05.003.

WANG D F, ZHOU L L, LI W, et al. Anticoccidial ef-
fects of areca nut (4Areca catechu L.) extract on broiler-
icks experimentally infected with Eimeria tenel-
la[J]. Experimental Parasitology, 2018, 184(11): 16.
DOI: 10.1016/j.exppara.2017.11.002.

LIUJH, LIU L R, LI L J, et al. Protective immunity in-
duced by FEimeria common antigen 14-3-3 against
Eimeria tenella, Eimeria acervulina and Eimeria max-
ima[J]. BMC Veterinary Research, 2018, 14(1): 79. DOI:
10.1186/s12917-018-1665-z.

OELSCHLAGER M L, RASHEED M S A, SMITH B N,
et al. Effects of Yucca schidigera-derived saponin sup-
plementation during a mixed Eimeria challenge in broil-
ers[J]. Poultry Science, 2019, 98(8): 3212. DOI: 10.3382/
ps/pez051.

HgE & @A SRS H R ATE R 2 T L)
AT [D]. bt sPERAL R, 2016.

IS4, PRETEE, AR, 55, B BOIS SRM S R BR )
B AN 5y BEAG Bt 48 b 1) LA AT [J]. b S R 2
#%2014,34(5):740.DOI:10.16303/j.cnki. 1005-4545.2014.
05.017.

TAEG R TR


https://doi.org/10.1016/j.pt.2013.10.003
https://doi.org/10.3969/j.issn.1005-0507.2018.04.006
https://doi.org/10.7685/jnau.201801008
https://doi.org/10.13473/j.cnki.issn.1002-3186.2018.0212
https://doi.org/10.13473/j.cnki.issn.1002-3186.2018.0212
https://doi.org/10.1016/j.vetpar.2014.09.025
https://doi.org/10.1016/j.vetpar.2014.09.025
https://doi.org/10.16303/j.cnki.1005-4545.2014.03.015
https://doi.org/10.1002/cpmc.81
https://doi.org/10.3969/j.issn.1004-1524.2019.01.05
https://doi.org/10.3382/ps/pez040
https://doi.org/10.3382/ps/pez040
https://doi.org/10.11843/j.issn.0366-6964.2018.12.027
https://doi.org/10.11843/j.issn.0366-6964.2018.12.027
https://doi.org/10.3969/j.issn.1673-4696.2008.11.011
https://doi.org/10.3969/j.issn.1673-4696.2008.11.011
https://doi.org/10.13881/j.cnki.hljxmsy.2013.12.031
https://doi.org/10.1128/iai.00772-18
https://doi.org/10.1128/iai.00772-18
https://doi.org/10.1007/s00436-012-3071-y
https://doi.org/10.1016/j.vetpar.2018.06.013
https://doi.org/10.1016/j.vetpar.2018.06.013
https://doi.org/10.1007/s00436-016-5035-0
https://doi.org/10.1016/j.exppara.2012.11.009
https://doi.org/10.1016/j.exppara.2012.11.009
https://doi.org/10.1016/j.exppara.2014.04.015
https://doi.org/10.1016/j.exppara.2014.04.015
https://doi.org/10.1016/j.exppara.2015.05.003
https://doi.org/10.1016/j.exppara.2017.11.002
https://doi.org/10.1186/s12917-018-1665-z
https://doi.org/10.3382/ps/pez051
https://doi.org/10.3382/ps/pez051
https://doi.org/10.16303/j.cnki.1005-4545.2014.05.017
https://doi.org/10.16303/j.cnki.1005-4545.2014.05.017
https://doi.org/10.1016/j.pt.2013.10.003
https://doi.org/10.3969/j.issn.1005-0507.2018.04.006
https://doi.org/10.7685/jnau.201801008
https://doi.org/10.13473/j.cnki.issn.1002-3186.2018.0212
https://doi.org/10.13473/j.cnki.issn.1002-3186.2018.0212
https://doi.org/10.1016/j.vetpar.2014.09.025
https://doi.org/10.1016/j.vetpar.2014.09.025
https://doi.org/10.16303/j.cnki.1005-4545.2014.03.015
https://doi.org/10.1002/cpmc.81
https://doi.org/10.3969/j.issn.1004-1524.2019.01.05
https://doi.org/10.3382/ps/pez040
https://doi.org/10.3382/ps/pez040
https://doi.org/10.11843/j.issn.0366-6964.2018.12.027
https://doi.org/10.11843/j.issn.0366-6964.2018.12.027
https://doi.org/10.3969/j.issn.1673-4696.2008.11.011
https://doi.org/10.3969/j.issn.1673-4696.2008.11.011
https://doi.org/10.13881/j.cnki.hljxmsy.2013.12.031
https://doi.org/10.1128/iai.00772-18
https://doi.org/10.1016/j.pt.2013.10.003
https://doi.org/10.3969/j.issn.1005-0507.2018.04.006
https://doi.org/10.7685/jnau.201801008
https://doi.org/10.13473/j.cnki.issn.1002-3186.2018.0212
https://doi.org/10.13473/j.cnki.issn.1002-3186.2018.0212
https://doi.org/10.1016/j.vetpar.2014.09.025
https://doi.org/10.1016/j.vetpar.2014.09.025
https://doi.org/10.16303/j.cnki.1005-4545.2014.03.015
https://doi.org/10.1002/cpmc.81
https://doi.org/10.3969/j.issn.1004-1524.2019.01.05
https://doi.org/10.3382/ps/pez040
https://doi.org/10.3382/ps/pez040
https://doi.org/10.11843/j.issn.0366-6964.2018.12.027
https://doi.org/10.11843/j.issn.0366-6964.2018.12.027
https://doi.org/10.3969/j.issn.1673-4696.2008.11.011
https://doi.org/10.3969/j.issn.1673-4696.2008.11.011
https://doi.org/10.13881/j.cnki.hljxmsy.2013.12.031
https://doi.org/10.1128/iai.00772-18
https://doi.org/10.1128/iai.00772-18
https://doi.org/10.1007/s00436-012-3071-y
https://doi.org/10.1016/j.vetpar.2018.06.013
https://doi.org/10.1016/j.vetpar.2018.06.013
https://doi.org/10.1007/s00436-016-5035-0
https://doi.org/10.1016/j.exppara.2012.11.009
https://doi.org/10.1016/j.exppara.2012.11.009
https://doi.org/10.1016/j.exppara.2014.04.015
https://doi.org/10.1016/j.exppara.2014.04.015
https://doi.org/10.1016/j.exppara.2015.05.003
https://doi.org/10.1016/j.exppara.2017.11.002
https://doi.org/10.1186/s12917-018-1665-z
https://doi.org/10.3382/ps/pez051
https://doi.org/10.3382/ps/pez051
https://doi.org/10.16303/j.cnki.1005-4545.2014.05.017
https://doi.org/10.16303/j.cnki.1005-4545.2014.05.017
https://doi.org/10.1128/iai.00772-18
https://doi.org/10.1007/s00436-012-3071-y
https://doi.org/10.1016/j.vetpar.2018.06.013
https://doi.org/10.1016/j.vetpar.2018.06.013
https://doi.org/10.1007/s00436-016-5035-0
https://doi.org/10.1016/j.exppara.2012.11.009
https://doi.org/10.1016/j.exppara.2012.11.009
https://doi.org/10.1016/j.exppara.2014.04.015
https://doi.org/10.1016/j.exppara.2014.04.015
https://doi.org/10.1016/j.exppara.2015.05.003
https://doi.org/10.1016/j.exppara.2017.11.002
https://doi.org/10.1186/s12917-018-1665-z
https://doi.org/10.3382/ps/pez051
https://doi.org/10.3382/ps/pez051
https://doi.org/10.16303/j.cnki.1005-4545.2014.05.017
https://doi.org/10.16303/j.cnki.1005-4545.2014.05.017

