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MEXS R EH Bk A R
5{KHA NO BI%E X

HIJRS, RAEHE, a1

(P A A s M 2 B, b st 100094)

OB ARSLIRWEGE T W S HER N Eimeria tenella) I35 55 AR N S0 40 50U B 1771 -
AN SR R RN (Al D6 3R L AEPIBRAEAE b, 1 08 S8 2R P P Al 20 45 i 5 th DR 2 J8 S, BEEPL A 1
A FALAT0.5% 10% 1.0 % 10% 2.0 % 10* 3.0x 10" 4. 0x 10* AN 5%/ FUAG (LR ) B A4S/ 2L) s e
Y1, B4 13 K00, AT e 2R S0 LTI, B 2.0 10™ AN/ B 75 et S X R AT R i 2 5
UG AR N S A A S YL BR S S S o SR ) AP G ol R A R R At . 4 e T, e
ZHL A1 9 110 3 il 82 £k 7K ST 5 0 AL R W R TH 5 (P < 0.05) 3 76 0.5 % 10%~ 3.0 x 10% 4~/ FLfih Jk s
S0 TR PAY 51 0 05 L 882 T 2 s 1 AT 4% ) ) 6 v L B (e O S e VIR BT S 0 d
T, S 14 d, AR LI L 5 (1) P AR AR 6 A1, 85 AW, SEXS TR B Eimeria tenella Jii, ML
5 A 1 45 1R AT LL S B i I S TH 5 (P < 0.05), JFAEE LT 5 d A (118 h) 5L 6 d #)( 126 h) ik F]
B A AR R, S E T RES S T E. tenella BRUUEE LT |

KBBIA): Eimeria tenella; — %040 %0 T IH e £ 4l 29

hE S HS:S852.72 HEEARIRAD: A WEHS: 0366- 6964(2001)03- 0270- 07

—HALE( Nitric oxide, NO) LA N 724 1) — AN REAE 7 7 FEN 5> 7 o RILAENL
I RS GRS W RG UL R G rh ke (L 2EVE T, NO #9618 Science 2% & iy
%029 1992 SRR 431, 6] A H T S TTHR Y 56 B FL 2% 5K Furchgott JIgnarro 1 Murad 3K
137 1998 4E 1 1) 4 Bl og Rl P o 1 DLZR 2 . H AT S5 45 LW, NO vl fig 2 5 1 i
U530 g 41 g et el 71N gk iU DL R 4 R A 8 ST S R IER A KR, A
L FO0 e AT AT A KAEHT

BLC R B, Sh LR Vr 2 L2 RE 5 bl AL 2 Nitric oxide, NO) . 46 NO 5 19 i
RSB B ( Nitric oxide synthase, NOS) . NO ZEHLIE N 1975 Bt F2 W1 F: NOS L L- K
QR Arginine, Arg) A3 150 EY), I& ) B 405 1L NADPH) 1E 0 4l Bh N 74 L i 7, B3
FURZITIR(FMN) 3 RIS LR (FAD) AY S0 e e ( BH ) %3 H 1, AT 22 e 1]
P FEH LR 2 IR, )i BB NO A L- 2R « JErh NOS 2 NO 5 e B v de 32 2 11 B
K. NOS AW F, B 54 9 NOS( constructive NOS, eNOS) Al 5 % NOS( inducible NOS,
iINOS) .cNOS TEHUA AT R L, A AR NO 2R &7 R L4 A& 2815 B AT i
/IR B B R ORY PR B D INOS S I AN Rk, HUAT 7R 2 4l i B 7 5 A0 i R 2 OBk

Y Hs B #8: 1999-09-27
TEZ T WIRAE (1971~ ), Lo, i, 3L Tk PN, B Lo, W9 10 2 — St ORI SGWE 9, A o 2830 2 e o It LA .
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( Lipopolysaccharide, LPS) % 3 Ja A4 R ik, ‘& — HEIE, ¥ ML KRN NO AWk, 5Pk 55
R AN R B

RO IR H g R — il A AR, fETE M BN . T RLSE, LT BT 7 I M 5 A AT A
EROUI R . A2 A % 38 37 ) Bk O B A 1 Bl L T, L BR R 1 B0 A 50% ~
70% , FET-% ) 20% ~ 30% , ™ I ik 80% . P T8 P 1A A B 12 38R e, T aed 180 9 %85 301
ABERESL, A KK EZ BN E LW . B 25 246 S 7 B, 30T 19 J0R1 7 H B B AT AR K0
mto) . YRR R A 1 A0 A S LR X B v X R e LA R S

AT NO FEBR dUB R R R e, HAToFsee A o A AT 36 B A L8 AL B 5 ot
¥ Allen # 7 —26mif et ' 1 {A7E S HER bR Pl B v NO FEBER AT A H AT M AT 2
A NIEBAT N BEEATIESE . ARSI H RS R WO SE H IR B Eimeria tenella) J&
Pt PP AR NO AR B, MRE NO 155 Y Eimeria tenella YR, Hyidk— D
B NO 7EBR U g b (145 HT LA ST B ik B 24 R ol (R4 40

1 MRIAEE
1.1 SEEEhIAESERY | HE SR xS e b A R B & 4808, ZETH (25 C~ 30 C) i
W 45% ~ 55% ) S 4 AF TR, 24 h I . S0 30 0] 4 XS 1 H SR RIAROK . Skl H R e
Hh AR R 7 PO O BE AR R, JLALR R oK: 15. 0% , 52K 5. 0%, Ae420F: 1. 5%, ik
¥r: 3. 0%, FR IR ZU8: 0.4% , £1 K3 0.2%, #h: 0. 1%, % Fh 45 %%: 100. 0 mg/ kg, Wi IC %:
250.0 mg/ kg .
1.2 KIGHEE E. tenella B B AME K225 A 22 AT AR AT
1.3 KWHE
1.3.1 GRS E: A ek B SR R S T & 10 E. tenella f AL IR REXL . BT
T R, B0 KPR 2~ 3 WK, ARBREMRER VAW . WK E eI E A E 20.0 x 10°
ANGEAES m, KRG B BRI /N, FHERE 85 i o W HA5 7 2 ke O (1 KRR V7, 8 e
.
1.3.2  MAERREER NO, IHII5E: LA 10. 0% HIAZ RN VEHTRER], AR R i kR i, 45 Ik 4 1
A 300 B, SR AR B 1 fi 357 B LA 3 000 o/ min [F4 2500 10 min, LA B0 3% . B 50 B i 3%
R IENE NOy P,
1.4 KWt
141 PS8 N 7 e otk B Y 3R R FERORE I ), FRATTH% 3R 1| B it & 7 - ab F 4 .
1.4.2 IF QS50 R T4 S g 5 5L, 20 BB T O( X 41) A1 0.5 x 10° 1.0 x 10* 2.0 x
10* 3.0 10* BLA 4.0x 10* AN/ 5L 5 AN (RS G4, LABFSE NO AR it R s s g (1 71 4= 2%
MNOGAR o B RS I, FE SR04 A SR 13 d i, BEHLA ot ML R geal, fR4 13 2138, T
2 U I AT IR . FEIRRE S S d AR MR P BEHLI 9 FUM I 2K NO, AKF 7RI YL
556 d K AN, 4% Johnson Fl Reid 1) 5 kA7 A= 140 13

YAR, BE 2.0 10* AN U [k 208 ( n= 20) 4, LLIFSTAERS &G E. tenella 555 0~ 14 d
W, Hif 3% NO, ACE AR .
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F1 KERIHAR
Table 1 The experimental design

1 REYL S0 S SR LI ] BRI a]
Groups Infective dose () Infective dose Time of
( % 10%00cysts No. of chickens ( weeks) collecting
per chicken) samples
bl A 0 6 2 RJEH 5 d
Dose effect 1.0 6 2 R 5 d
experiment 2.5 6 2 RIS 5 d
5.0 6 2 R H S d
IS [l 20 592
Time effect 2.5 15 2 YT 0~ 14 d°
experiment

#ORYEAT 1 d HURE/E S A% O G SR R A 1 d~ 7 d BEETEURE 3G R 0 7 d~ 14 d B ECRE— iR,
* The sample collected before the day when chickens were infected was taken as control. T he sample were cok

lected once. a day after infection from 1 d to 7 d, and once every two days from 8 d to 13 d.

1.5 HERALE  SLRAE Rl x Es TR, B e KRBk LR AL R 2 5

2 BEREDH

2.1 MEFXWERSHSM R 2 FE 3 LR LRI A i, BRI NO, K5 %
AL B TFRE( P< 0.05) . 76 1.0 % 10*~ 2.5 % 10* A/ F G304, 46 29 1 2% N0, (1)
AR B A I e ) B (R 4 b g T E, 1L 5.0 x 10% AN SRR R, NOS A 2.5 % 10°
AN SURGAL TR . 2.5 % 10* A7 SUBGZH 43 ifn 3% 1K) NOy 7K P78 K YL i br s Y wir i & 7
(P< 0.05), fEI&B )5 5 d AR 118 h) ik 2 e {8, G 1 G0 B S PR AR . AR 25 S 0 25 3, i
I ) e 250 S 6 P S 7 RS TR Ol O( % R 4T) AT 0.5 % 10%, 1.0 % 10%, 2.0 x 10, 3.0 x
10* A1 4.0 10* A/ JL, BUREI ) 2R IG5 55 5 d R . % 8 IS I 20 S () S e 7 4k 2. 0 x
10* A S, BURE I 1) by YA 1 d BURGLSE 58 13 d.

%2 MELRMFAE-YNERLBER
Table 2 The preliminary results of dose effects experiment

S e A i I3 NOy KT ERAE (4
Infective dose Plasma NO» level Lesion scoring
( % 10%00cysts per chicken) ( Hg/ ml)
O( A JELAHD) 2.37%2.58 0.0%0.0
1 9. 60 £2. 60° 2.2%1.2
2.5 17. 17 8. 70" 3.210.8
5 14. 18 +4. 77" 3.7%0.5
fn= 6;a. AL LA 25 5 LB P< 0.05) 1 b, 5 1. 0x 10* AN/ PSR L2 5 5 ¥ ( P< 0.05) .

Notes: a. Significant difference compared with control group( P< 0.05), b. Significant difference compared with

1.0 x 10%0cysts per chicken infective group ( P< 0.05).
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3 MEFLWHA(E- WKW LR
Table 3 The preliminary results of time effect experiment

JUFE I [, ; R EEIR 8 [P
B ] WAY W NojAy  WHERT BA¥ I NOS Y
Time of collecting Time of collecting
H Plasma NO; level () Plasma NO; level
samples . samples ) .

(d No. of chickens ( Ha/ ml) (d) No. of chickens ( Mg/ ml)
0(0 h) 4 0.24 £0.53 5(118 h) 5 13. 85 6. 06
1{22 h) 4 2. 14 %0.51 6(142 h) 3 4. 81 0. 61
2(47 h) 5 1.98 0. 71 7(166 h) 3 6. 63 £0. 23
3(70 h) 5 3.09 £2.76 9(214 h) 3 6.57£1.53
4(94 h) 5 5.59*1.32 11(262 h) 3 3.1310.98

13(311 h) 3 2.34 £0.79

# I 2.5 % 10° 4 HL L % Infective dose2. 5 % 1040(1(!_\?5[5 per chick.

2.2 EXFIRERSHIT MR 4FER S o] G RGNS M5 N Oy 7K1 HN B4 4E XS AH
FEW T P< 0.05) . 76 0.5 % 10%~ 2.0 x 10* AN/ JL Ry /e g 70 V0 [ 9, 46 39 122 NO4 /K
SRR e 7] i) S ) S 7 - SN e R (P < 0.05): 3.0 x 100 Ay R4l i3 NOy KF L
2.0% 10* AN FUHIHE—25 T, RW5 4 1] (0 2% 5 9 A B35 4.0 x 10 AN SL4143 BT F B, (BRI
2.0x 10 A S K 3.0 % 10* A A L b A I B3 22 5 . XA Allen %58( 1997) LA Eime-
ria maxima F Eimeria tenella HERIEAT S50 BT 5 2 () BR UK G 5 NO2 KV TS R —
O e KW Eimeria tenella S 596 S . i W ORI T s A6 i s fry J R T i
S AR INOS [FIA, #F NO [ R Bn . Bh 4.0 x 10% Ay JLBLE [ 57 & & G, NOy
KR TR TG, 0T DAy BR B R K, P B T IR IRAL Y BRI B, AL
T T NOS HTEFERTEL. hak 5 T th B HERUUR, FRiiL s N0y /KT ALH) 571 5, 2
F4 EXTEMFS-HEIHRER
Table 4 The results of dose effect experiments

I e , 13 NOy /KF e s
. A K (R o il 2851 4)
Infective dose . Plasma level( Hg/ ml) . .
No. of chickens Lesion scoring

( x 10%0cysts per chicken)

0( Control) 13 0.13 £0. 31 0.0%0.0
0.5 13 0.98 1. 22° 1.5%0.5
1.0 13 3.06 £1.68" 1.7 £0.7
2.0 13 6.39 £2.43% 2.1%0.9
3.0 13 11.23 5. 57" 2.840.8
4.0 13 8.21 2. 73" 2.8%1.0

Wi a BRI LB R W (P< 0.05) b, 55 0.5 77/ JUB B R 7 W% (P< 0.05) 56, 5 1 /11 H
IR B e B (P< 0.05) .

Notes: a. Significant difference compared with control group, b. Significant difference compared with 0.5 x
10%00cysts per chicken infected group ( P < 0.05), c. Significant difference compared with 1.0 x 10%00cysts per

chicken infected group ( P< 0.05).
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#*5 EXRE-HEEEER
Table 5 The results of time effect experiment

TR ] i) S . IR e ) A -
, H ) # M3 NO AR H i Ut 3% NOy K
Time of collecting 2 Time of collecting ()
Plasma level Plasma level
samples No. of samples No. of
(d) chickens (Hg/ml) (d) chickens (Hg/ml)
0(0 h) 6 1.79 £2.27 5(126 h) 6 13.88 £1.83
1/3(7 h) 6 6.73%2.10 6(148 h) 6 8.32%1.80
1(26 h) 6 6.05 3. 16 7(173 h) 6 6.84%1.27
2(53 h) 6 3.78 £2.49 9(221 h) 6 4.12%2.50
3(77 h) 6 6.16%3.24 11(267 h) 6 4.12%1.11
4( 100 h) 6 9.68 *1.99 13(315 h) 6 5.82%3.15

IR FEE 2.0 % 10° 4~/ FL . Infective dose2. 0 x 10%00cysts per chicken.

5dAR(118 h) 36 d #J( 126 h) ik Fdge AAHL, e 0] b5 258 X0 1) gt RE AT ol i 5 94 3 £ 7™ 5 1)
I I), LA B A 8 220 S50 FF Gy Hll O A8 1 b D) — Bt L b g SRR 1 INOS AR 2R B K B
fINO Z5 T Eimeria tenella BRHUEEYL S | S 115 3= 41 0 % % W .

3 %

FRAEEE(1996) X/ BT S 30 45 AR WY, /N RUILK NO, /K- P 5 HAfL 2% NOL/ NO+ K
SEREFEAT IO . R B g R, ASZIG AU I NOy AT K R WA iy NO A it i, LAY
AW 5E Bl AT SIEHG I 1]

NO ERHI D A L-R 2R . 't — P 5 2 58, 5 el Rk 4y, DRI Rl b LR 24
FRI & W AE— @ B RE B nl 2K NO, KIS o & e DRk Ia) LR 20 B8 & B 1 2% e vl e
J P U] — S50 3 AN (] 4Ek 512 56 ) S50 B R 2 ALK IR R 2 — . S5 AMPLAR I iNOS 1] 32 41
WIRZBE BRRTER 7 TR 2 B 7 DA AW )75, IX 0T R A S e 45 R 2
M IREZ — .

B THUAN NO A SZ ik b L RS 2088 7 5 UL 22 P AL 1 R AR ) ) S i), 7 S 5 5
o I ™At 428 T 52 50 S IR A 75 25 A, D ORAIE 52 36 45 SR I E R E

ASLIEE R AR, 1 iNOS ALY NO 25 T Eimeria tenella B FE, & NO %
T AEBR R R G T R o DA B A A ) SR B N R AT ARE PR R, WA I R ] NOS I3
I LA S RT-PCR 552 P s 30 SR E— 2D 9T .
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NITRIC OXIDE PRODUCTION DURING
EIMERIA TENELLA INFECTION IN CHICKENS

Shen Zhaoju, Zhu Beilei, Jiang Jinshu
( Department of Animal Medicine, China Agricultural University, Bejjing 100094, China)

Abstract: T he objective of this experiment was to gather evidence for production of nitric oxide
(NO) during a primary infection with the protozoan parasite, which carries out its life eycle in the
ceca of chickens. Relationship of plasma level of nitrite( NO;'), stable metabolites of NO, with par
asite dose and with time after infection was examined. After feeding of starter feed for two week
from one day old, 78 Huangyu broilers were divided into 0( control), 0.5 x 10*, 1.0 x 10*, 2. 0 x
10*,3. 0% 10* and 4. 0 x 10* oocysts per chick( infective groups) to study the relationship of plasma
level of nitrite with the parasite dose. 20 broilers were infected at the dose of 2. 0% 10* oocysts per
chick to study the relationship of plasma level of nitrite with the time after Eimeria tenella infec

tion. T he results showed that the level of NO; of infective groups was significantly higher than

that of control group ( P< 0.05). When infective dose ranged from 0.5 to 3.0 x 10* oocysts per
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chicken, level of NO; increased in a stepw ise manner with increasing infective dose. In chicken in-
fected with 2. 0% 10* oocysts, 2. 5 x 10%00cysts, significant increase in plasma NO, was seen after
infection and reached the highest at 126 h or 118 h, the time when mucosal damage was serious
and oocysts were being shed. The results of this experiment give strong evidence that NO has a re-
lationship with Eimeria tenella infection.

Key words: Eimeria tenella; Nitric oxide; Nitrite; Chickens
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