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Effect of Infection of E. necatrix on Heat Shock Protein

(HSP)-70 Expression in Intestinal Tissue of Broiler Chickens

ZHALI Jie' ,LYU Zhi-hui*'? ,MA Chun-xia'® ,GAO Xue-li!,
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(1. College of Veterinary Medicine , Northeast Agricultural University , Harbin 150030, China;
2. Zhuhai Campus of Zunyi Medical College » Zhuhai 519041, China;
3. Guangxi Veterinary Research Institute , Nanning 530001, China)

Abstract: Ninety chickens were divided into E. necatrix one time infection group. E. necatrix
twice infection group,and control group. We researched dynamic change of HSP-70 expression in
intestinal tissue of chickens infected with E. necatrix applying immunohistochemical method. The
results showed that the HSP-70 expression in intestinal tissue of twice infection chickens were
lower than the control chickens by different degrees at the 5th to 9th days after primer infection,
the HSP-70 expression of duodenum,jejunum and caecum were significant or very significant low-
er than control chickens (P<C0. 05 or P<C0. 01),later rising rapidly,higher than control chickens
at the 14th day and reached the peak;the HSP-70 expression in duodenum and jejunum of chick-
ens showing a trend of significantly lower than control chickens at first, then gradually rising and

higher than control chickens after the second challenge infection. But, the HSP-70 expression in
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intestinal tissue of E. necatrix one time infection chickens was higher than control chickens at the

6th,10th,15th day. These indicate that the primer infection have a certain degree of inhibition of

HSP-70 expression in intestinal tissue of chickens,and the increase of HSP-70 expression is close-

ly related with the degree of damage on the body with E. necatrix infection. This study provides

important reference for the further study of pathogenic mechanism of coccidian.

Key words: chicken;E. necatrix;intestinal tissue; HSP-70
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Table 1 Pathological changes score in small intestine of chickens infected with E. necatrix

JE Y )5 s TR

Days after infection

Xof MR

Control group

E. necatriz 2 WYL E. necatriz 1 WYL 4

E. necatrizx twice infection group  E. necatriz one time infection group

45 0 X The 0 day 0 0 0 0 0 0 0 0 0
%5 5 K The 5th day 0 0 0 +1 +1 +1 0 0 0
%5 9 K The 9th day 0 0 0 +2 +1 +1 0 0 0
%5 14 K The 14th day 0 0 0 +2 +2 +1 0 0 0
%5 20 K The 20th day 0 0 0 +2 +3 +2 +2 +3 +3
%5 24 K The 24th day 0 0 0 +1 +2 +1 +2 +1 +2
%5 29 K The 29th day 0 0 0 +2 +2 +2 +1 +2 +3

8530 43 TE N IR A2 5+ 1 23, /NIy v 3 SR TR A HICTE B J00R I o B0 7 €0 3R o {EL R 5 0 AN ) S 5 2 20, /N Ji o o e
T 2 6 L I B R 8 3 40 /N I T DR e o I S PR A £ B B A BB L R 2 e AR
L AR s T4 /N R AL A, JCER i A UK B R B S L SR T U AR D B R L 2 S IR R A
pUN

score:0 score,no visible lesion; 11 score, the serosal surface of central section have needle like bleeding points or white spots
but no obvious mucosal injury; +2 score, the serosal surface of central section have many bleeding points and intestinal canal of
central section were slightly inflatable; + 3 score, enteric cavity have massive bleeding. serosal surface have bleeding points or
white spots,ucosal injury changes rough, thick and have many needle like bleeding points; +4 score, the small intestine were
dull red or brown.obvious flatulence,mucosal thickening were aggravated,foci of died chickens were white, black and salt and

black pepper like appearance

2.2 E.necatrix B8/ H LR HSP-70 Rk % HSP-70 335 T K, T4 5 KB KT XTI 46X
1 (P<<0.05),ZJ5 TG EJH. T2 14 RIRBH & T
2.2.1 E.necatriz JEYAEXS iz 21 41 HSP-70 K ik X BRAMEXS (P<<0. 01) , I IR WEAE s E. necatrix Bili P
() f 35 A 24k 2= e £ HEXG A HE HSP-70 Rk IRPAEXS S T 48l HSP-70 KRB UG TR, T

TE PR P07 52 A o G J0RE . PR AORE R 22t R AE
BB BT AR A PR AR DU B8 O &
JRYLH AR IR A £k, BE 2.3 B8 E. neca-
triz YRS 7 4 40 HSP-70 BHE 26 1k 58 T X Be 4
X, R A AT A5 R TE LR 2.

2.2.2 E.necatriz BEYLHE+ — 38 1 HSP-70 3%
kAL E. necatriz P BGL XS, A+ 48

5% 24 K AR TR BRAERXS (P<<0. 05) , Z 5 HF iR |
TEL5 29 R GRS 1 Y, T D E R & F 5 |
XS B ILG H S E R (P>0.05), 1M E. necatrix
1RO & S e 4 2 J5 , He -+ 48 i HSP-70 ik
BT FE 10 RGERE T 4158 24 KO W i & & F X
HRAREXS (P<C0. 01) . Z J5 B8 T [ AE AR SR &5 F % I]
iU



6 1] BONGE T SRR R X A XS i 2 SR S R 1 -70 2k 1007

% Caecum 235 [ Jejunum

KRR
The control
group

141
Group |

41
Group Il

B 1 E.necatrix BRI BREBEHMZHAOHALFELT L (HE 10X10)
Fig.1 The histopathological change of caecum and jujunum of chicken (HE 10X10)

2 E.necatrix B 4538 85 HSP-70 [H 1% 3% & 40 B (SP, 3 X ER4ETE A7 HSP-70 PA {4 3 i% 48 i (SP, 400 X )
400x) Fig.3 The positive cells expressing HSP-70 in intestinal
Fig. 2 The positive cells expressing HSP-70 in intestinal tissue of control chickens (SP,400X )

tissue of chickens infected with E. necatrix (SP,
400X)
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Table 2 The analysis result of the positive expression strength of intestinal tissue in chicken

J& Y I B ) 21 5 + 4 &y =1 Ji% i3
Days after infection Group Duodenum Jejumun Ileum Caecum
50K C 28 5654 286" 25 5064721 15 4524+ 229° 24 901+501"
The 0 day 1 28 565+ 286" 25 506+721° 15 4524-229° 24 901+501*
5 R C 28 745+793" 26 598+532° 18 055+ 734" 25 5024 545"
The 5th day 1 28 564 746" 23 375+£118° 18 2164582¢ 24 7734+821°¢
FAES C 28 7934457 29 6374590 18 739+ 828" 26 4754 347"
The 9th day 1 28 720+ 106* 23 308+£418° 18 603+423¢ 26 3164232

C 29 0744+ 39° 30 8214118 18 980+ 725 27 8894722
%14 KR

1 29 3594586 31 0094+278" 20 027+224¢ 28 5434556°
The 14th day

1 29 0744 39" 30 8214114 18 9804725 27 8894562

C 29 2344505 29 2654225 17 2394675 27 3154589"
%20 X

1 29 2854 267" 29 4744196 17 192+471° 27 2274809
The 20th day

1l 26 2644520 31 0874+137° 17 415+401" 27 2784874

C 29 2154442 28 0484699" 16 507 +302° 27 1844459°
%24 K

T 29 060+ 706" 25 8574 379° 18 2154916° 28 6014+757°
The 24th day

1l 29 3854534 28 1054 148" 18 180+519° 27 398+ 860"

C 28 4364188" 23 2174205 15 1414900" 26 3384739
%29 R

I 28 6154191 25 618+636° 17 377+128° 27 9904428
The 29th day

1 28 5904146 24 7594714 17 604 +864¢ 27 0194681°

C. X84 1. E. necatrix 2 WJEYL; | . E. necatrix 1 WYY, WA Z M, FHRMFEZHE LR REF AR FE(P>0.05) ;%
BEAHAB & e m 22 5 3% (P<0. 05)  FREAH I 5 2 n 22 F W B 38 (P<<0. 01) . [ Ye )5 i [ o — 3% T 4L ) 4k B

-

C. The control group; I . The E. necatrix twice infection group; Il . The E. necatrix one time infection group. Two sets of data

which have the same letter show no significant difference (P>>0.05),which have the adjacent letter show significant difference

(P<C0. 05) ,which have the apart letter show highly significant difference (P<C0. 01). Days after infection were processed ac-

cording to that of the group [

2.2.3 E.necatrixfB YL 43S 23 ip HSP-70 3 ik 4%
b E.necatrixz WIREJAERNY J5 55 5~9 K HA
Jis HSP-70 Fik i . 25 A% T X5 R4 XS (P<<0. 01),
B B G I, T 5 14 K TR IRAEXG B eS8 it
2B (P>0.05); E. necatrix Bl M G 4 )5
Hzsl HSP-70 Ik & W T JF T45 24 KAk 3%
R T X BEAfE XS (P<<0. 01D, Z J5 il T}, B4 29
Rt} B FE T X AR (P<<0.01), 1M E. necatrix
1RO SR L A XS 5 H 28 i HSP-70 3Rk il
ETRTE 6 KRR T SR ARG (P<<0. 01) , B
JEA T B EE 10 KRBT m T X0 BUAER, Z )5 2
55 15 KA R 3 & T4 B ARG (P<<0. 01D,

2.2.4  E. necatriz YL 4N [B] i HSP-70 #3545 4k
E. necatriz ¥ IR YL 438 J5 5~9 K, H [\
HSP-70 35 5 X BAEXS Jo G 114 25 7% (P=>0. 05) , B
JadE B, B 14 R R S T AR (P<
0.01); E. necatrix Tt B QL 46 X8 5, 2o [0 i HSP-
70 FRIETHE 20 K BRI T X BAEXS I G # &
X (P>0.05), b5Vl b T, 58 24.29 R R &
FXFHRAEXS (P<C0.01), T E. necatrix 1 IR K] & &
YLAES I, Himl i HSP-70 335 T4 6.10.15 K i
TR T B4R (P<C0. 05 3 P<C0.01),
2.2.5 E.necatrixz FEYL4EXS H B HSP-70 ik 48
& E.necatrix HIUERYAENS 5 H B HSP-70 %
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KT 5.9 RIMKF X BRAERS, H2E 5 REFHRE
FH(P<<0.0D), i J5 & 7 B I, 25 14 KA & &
TP REAERS (P <0, 01) 3 E. necatrix T 1k & YL 4t
)5, HE M HSP-70 ik T4 20 KAK T X M1 4
X ZJE R BT E 24,29 KA W TR IR AR XS
(P<<0.01), T E. necatriz 1 YRR F| & B YL 43 5
6~10 K, HE I HSP-70 &k )48 @ T % AR,
IS 2EF(P>0.05), 8% 15 KB HEET
X BRAfE XS (P<<0.01),

3 3

PR TE 8 B (HSP)-70 % 3 1775 T 5L A% A A
M A ST AR I VE T g A B AR ST
P, HSP-70 ML ATIRE S 5 & A T & A
e B, AR5 B O 00 O R 45 0 DLR $5 B T OE
WINRENY . ML R (AN ) B E
YEFF LG , HSP-70 3k K 4r ol it Hom
155 43 WA AN 43 M ML E A0 P i 0 A A
Z 5HURM REIRE .

AR KIRE. necatrix A J& G N BAREXY , H i
bR —E ) HSP-70 SERli 336, DR #E R
PESr TR D RE  ASE R AR & E R T & L i B
A AN EARERTTE, g A6
AT, AT 14 H IR 4 O W K& Y E. necatrix
1X10° N EpgE « HVE5 5.9 K. H 4 41 HSP-
70 FIR AN ) A B AIK T 0 R A XS Clal g B A1) 3
H, 25 i FE i HSP-70 2235 W) I I T X B A XS | i
JaThE . FH 14 R EF X RS, + 488 [0l s
ME B HSP-70 33k i) & & & T X B4R Y (P <
0.01), BRI HESY & B, HSP-70 78k Rl &
PTE2 ETEE B S E AT E R XN B
i rp YA 3k B A A L i L LA AR R A B . T B
Bl A R HSP i 3k J3 3R 5k mT 384 o 7 % 1
Uit A 2N 0 G R A AN A O DR A
it 32 480 BB R 47 L 0 R R A A AR G RN
0 MG 255 L DT 3 B0 47 48 i i 1 T DA 3 35t 9%
WA AU ER WoR AEXS Y E. necatriz J5
Him HSP-70 ik BB TG LI If i Rk &
B, X5 BRSNS BT A5 R ok BUE B HSP-
70 1b FRIXAGE A — 2, KB HSP-70 78 #4358 7K B B
b A0 1 5 AR sk R b R HE A T R B A
A, W. Y. Yu ZE0 @98 & 9. % HSP-70 DNA
SEE VAT LA ) R A A AR TR bR B A KL T AE . ne-

catriz JEYLAEXG W) ], H HSP-70 K& P 5 & H 5% 5
PP mRNA 23 3 [ SCHE R H AE T 5% HSP-
70 JEPRAE S 8 HSP-70 R T B, X Al fig =
E. necatriz NMz X HE M B4 B PLHI A L. 2
J& E. necatriz 513 M\ 20 Ji P ORE TS 3540 B A 4
HSP-70 By R385 0, — J5 1 A] LUAR 2 1 26 R il
e DR 20 B A0 ) M G T A B O T R 4
B 5% 48 H SR 05 o i G RS AN B A A g A A
JRLAE 52 45, DT 2 30 4% 40 40 A0 7 DA 3 355 0
B — A T B bk L 20 M 3800 DA T 42 = AL
PRACPU K HUBR G BE T o

14 HBWIRIEG E. necarriz 4EXSTE 28 H B I
At Y HERY J5 , H 2H 4 HSP-70 R ¥ R %G
RGBT g B U E B HSP-70 %35 T
5520 RGES 1 WS dt . F RDARF X JRAE XS, 2
JE BT, FE 24029 KA W E T BRARE Y
(P<<0. 01) . 1fii -+ 45 b F1 25 Ji W) 7565 24 K W 35 1%
TXPRRAERY , Z J5 Bt OF TR 465 29 Km T
B4R, T E. necatrix 1 IR AF| BG4S )5
H 220 HSP-70 ik 745 6.10,15 KI5 T4 I8
HEXY . REJHEXG IR G E. necatriz J5  HAR N ™
e TP E. necatrix JRYL R FER I, 24 E. neca-
triz FRR B0 PR IR A XS B JF B S 30X 1 41 41
(7= B T R E. necatriz 18 A A= E A
thig i HSP-70 B R PLER . ik HSP-70 K35 BLE
FERZ G kT . T E. necatria K57 & 8% e 4t
X R A i 2 R R ™ Y A A . S 30 HSP-
70 MEFRIXEHETHE .

L5 E TR Bk AR K 4 M RT3 B HSP-
70 BEH B I PETTER /N R & E. necatrix &
e n] 25 X ok — 0 W S R . KA & E. necatrix
TR T S B iy 4 U R A

s 5 ®

E. necatriz ANMZ K ER Y1 M v] 3 HSP-70
S5 0BT PETTIR AR E. necatric 3Rt
KA — 8 IR PELRY KR i E. necatrix Y] 7
O iy ) B

S 2 3Lk
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