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 E: (B AR E BRI s R 52 O S Bk i (Eimeria tenella ) JEYAEILBSHUA . FLR . HREDIRE
FIRZ I B A ER AR . [AE T 120 H 45 B FEIL BAGEEHLAN R 6 4L, Zr B2 FIXHIRAL (K40 ). e x4
(G#H ). HIhFESMMEH (CQLA ). E/MMBAFEH (YLH ), HILFH &M EH (CQHAHA ). ERF
Rk Rl (YHH ), BRas Xt IRAh, RS AR R ML TR N, 24 h G HRES: 7d0OKAZ, &
8 dIE AR Al BBk U dE 2 . s TR . P fbRE b2 R, (SR S50l (G4l) Mk, 2l
A CQH. YH. CQL. YL Wi . B Wpis 28 AR R 4% . Bk CQH AL SN, HABAF MR ZH /7. EHRKET
Ihh U8 200 i % R W 3 AR BB 3 R RE (P<<0.05 B¢ P<<0.01); BR CQH 41 OPG 35 FFE (P<<0.05) 4k, HAth 3 A~rfrzhidl
OPG F M 3 (P<0.01); YLAH YHH H M b 5 406 B 7% 1 70 % 18 25 I (P<<0.01)., 5 CQL. CQH 414
I, YL. YHZ4 MDA, BMHATH4r . B W b 4l i 7% 143 1 OPG T REM 3% (P<0.01). 5 GHIMHLL, 44
HZ54 IL-6. IFN-y, TNF-a. N (MDA) & &K B FEREAL (P<0.01), T IL-2 %4, SIgA /K. M H kit
AfLYEs (GSH-Px) WGt . MY LEE (SOD) Witk . &L AR (CAT) Witk Sbifkig)) (T-A0C)
WBFETE (P<0.01); YL IL-2 &4, SIgA /K. GSH-Px &k, SOD &Y. CATIEMEW BEME (P<0.01),
YH 41 GSH-Px. SOD {fiPE#k W& T+ (P<0.01)., S KA, G4, CQLA . YLA . CQH 4. YH 4 fAH x4
RSB 79.88%., 103.49%., 107.27%. 95.05%. 96.06%, Hi Bk H 45 % (anti-coccidial index, ACI) 43 %l J& 96,
165.5. 177. 133.5, 162.5. (&1 T 5 RUM S AT R A TR R e Bk b B8 A TWhrhi & . B b .
PR PR DI RE MY SRS AR A, AR B S A A bR R ELDL R B KU AR 4] (YL ) sk i aUR S dr
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Anti-infection Effects of Modified Yupingfeng Decoction on Dehua Black Chicken
Infected with Eimeria Tenella
LIN Xueling’, LIN Zuogui', LAIBaose', XU Lei', LIU Zhijun’, MA Yufang’

[1. Fujian Vocational College of Agriculture, Fuzhou, Fujian 350007, China; 2. Dehua County Daiyun Black Chicken Breeding Co.,
Ltd., Dehua, Fujian 362500, China; 3. University Key Laboratory for Integrated Chinese Traditional and Western Veterinary and
Animal Healthcare in Fujian Province(Fujian Agriculture and Forestry University), Fuzhou, Fujian 350002, China)
Abstract: [ Objective]l To study the effects of modified Yupingfeng decoction on antioxidant, anti-inflammatory and
immune function and anti-coccidial effect of Dehua black chickens infected with Eimeria tenella. [ Methods] The treated
120 45-day-old Dehua black chickens were randomly divided into 6 groups, namely, blank control group (K group), infected
control group (G group), low-dose group of Radix dichroa and Artemisia annua (CQL group), low-dose group of modified
Yupingfeng decoction (YL group), high-dose group of Radix dichroa and Artemisia annua (CQH group), and high-dose group
of modified Yupingfeng decoction (YH group). Except for the K group, all other groups were infected with Eimeria tenella.
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Treatment with the respective decoctions began 24 hours after infection and continued for 7 days. On the 8" day, various
indices including anti-coccidial index, immune function, and antioxidant capacity were measured. [Results] Compared with
the infection control group (G group), the symptoms of bloody stool and cecal lesions were alleviated in the CQH, YH, CQL,
and YL groups in order. Except for the CQH group, the cecal lesion scores and submucosal lymphocyte density in the cecum
were significantly or extremely significantly reduced (P<<0.05 or P<<0.01); oocyst per gram (OPG) was deduced extremely in
the other three traditional Chinese medicine groups (P<<0.01), while OPG in CQH group was reduced significantly (P<<0.05);
the cecuml epithelial cell shedding score was decreased extremely in YL group and YH group(P<<0.01). Compared with the
CQL and CQH groups, the YL and YH groups showed extremely significant reductions in MDA, cecal lesion scores, epithelial
cell shedding scores, and OPG levels (P<< 0.01). Compared with G group, the contents of IL-6, IFN-y, TNF-a and
malondialdehyde (MDA) in the four Chinese medicine groups were significantly decreased (P<<0.01). In contrast, IL-2
content, SIgA level, and the activity of glutathione peroxides (GSH-Px), superoxide dismutase (SOD), Catalase (CAT) and
total antioxidant capacity (T-AOC) were significantly increased (P<<0.01). IL-2 content, SIgA level, and the activity of GSH-
Px, SOD, and CAT were significantly increased in the YL group (P<<0.01), and GSH-Px and SOD activities were significantly
increased in the YH group (P<<0.01). Compared with K group, the relative weight gain rate of the G group, CQL group, YL
group, CQH group, and YH group were 79.88%, 103.49%, 107.27%, 95.05%, and 96.06%, and the ACI were 96, 165.5, 177,
133.5, and 162.5, respectively. [ Conclusion] The modified Yupingfeng decoction has better immunomodulation effect of
improving anti-inflammatory, antioxidant and immune function on Dehua black chickens infected with Eimeria tenella, and
correspondingly has better anti-coccidia effect, while the Yupingfeng modified low-dose group (YL) has the best anticoccidia
effect.

Key words: modified Yupingfeng decoction; Dehua black chicken; Eimeria tenella; immunomodulation; anti-coccidial index
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KADL A he g O St ) AT 1 A A 5 3 o A 00 e 3k o 8
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41 (G). WILFEMAEA (CQL) . T JE Kk
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Table 1 Grouping and treatment of the chicken

245 Group %L Total number/ Qb3 Treatment
XA K 20 N ]
RGN G 20 U ]
#LH AR CQL 20 Trkghh; B2 S mLK ]
B RUIRAGFH 4 YL 20 Wdeh g MR mL R R R AR S mL- R R
LT E R4 CQH 20 WoRghzy; FFRAES mLok R
R R AL YH 20 b gh: BRI mL-K U SRR S mL- R R

14 HmXRE
141 &HRE

RIS 8 K (53 Hilf% ), B 156 41 fifi AL 1% B
8 KM, WE kK Il 4~5mL, HEZENEIMEE,
3000 r-min ' B5.0> 10 min, WAEIME, /T Eppendorf
B, 20 CORAF, M TG sEfatn . b fbds
FrAszi
142 EhHRAE

WIS 8 K (53 Hild), MRif)a, 4sE, W
HHEMWEREN, WEBBNEY, HTREFD
DRER; BCE M, 4% WEERDE, WAAREGE, 1)

A HE oo, BEkiWERE LS4, HI—BEH
W (2 em 2247 ) =20 C ORAF, FT R DU g 38 45 il Y
Pk SigA.
1.5 MEDHE KRG ZE
1.5.1 & MM EWE BN &

# F Eclipse Ci-L A & B i X & M 4 2100 F it
7 200 175 1% . M8 F FH Image-Pro Plus 6.0 % {2 45 —
DL mm FE R bR o 07, 43 500 00 B A sk D) R v 3 S
TP P9k AN A RO R SN, TR
WREL AN B (kA g A gm A ) H b
R T AR LR 2,

*2 BB ERMBEEET S IRE

Table 2 Cecal epithelial cell shedding scoring criteria

J3H Score FrifE Standard
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IR IESCE

3 FEZZ A P sk, [ )RR BEEREARAES S, MIRAER S, HPREARN, MEREREES.
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(1) AHXT 8 S RAAE TG, 430l T3P Bk U Rl
53 HIRFRE (FRERTEEE 120, AREEK), &
BRI XS YT, ST A G RN R,
A KT 384 B R /%= (23 (3 0 BE 2 S 2 48 T /25 1 0 TR
HPBHEE ) X100, A5/ %= (5 A 88— 4
FET- Y R ) /45 LA A X 100,

(2) % 50 3% {# 59 2 %4 (oocyst per gram, OPG )
MR 4E(H ., 218 GB/T 18647—2020 { sh¥) Bk H 5L
Wi AR ) " sE OPG; BN 2 g, TA
FoRKBES), 2460 HIE Mt k5 A K&K vh kg
W, A rhykidug 2~3 W, YR IEWZ 2500 rmin |
B0 10 min, FF EIEWR, DUEEMA — & 5 i A a4
KBS, ARG 2 BT T4, DR AR on 4%
{H o MO DR LL R R BE(E, DR L /%= (SRR ZY
PP RIR Y R 2GR HER ) X 100; 4 OP4ELL
N 0%~ 1% N, WIBNSE(E N 05 BP4E LN 1%~ 25%
W, DBPRE(E R 55 BRAE LN 26%~50% I, T B4
50 105 B4R 51%~ 75% Wf, U BF 4 {5 2 205
IRAE LR 76%~100% Mf, W GRHEE Hy 40,

(3) BB . %4810 4> B Johnson %
B A TE A T i, PRI e 28 A — B0 DA™ —
e (3R 3). MAME=HAE W FHiKEid
4% %10,

®3 EBRREITSEE

Table 3 Cecal lesions scoring criteria

HME brifE

Score Standard

0 TCPIHR AT WAL
1 HamEEA e s BRI R, R E, WEIEE
2 B AREANER S, BN EYR R, BRI

EmNAZ BILRSA RS, BRI RHE, b s el
BT HEAEAE

B A SR MR, BRI, s S A SR
YLy A

(4) $t Bk H 48 % (anti-coccidial index, ACI ),
Hz % [ Merck 28 7315 24 ™, ACI= (A X 3
B R ) — CGRZ(E+IIME ). DL ACTH|E 253U
i ACI> 180 M4l ; 160<< ACI<<180 4 R 4f ;
120<<ACI<160 Mi&; ACI<120 Mo .
1.53 fiFmiaR-F 2% SlgA M <

L7 40 i I8 7 IL-2, IL-6, IFN-y, TNF-o & %
1 SIgA &8 i % R F ELISA Kk, 3 & A
IR ZE AR ECA B R T T I R 9 A A

Infinite F50 W4 [ Kt -4 & (Tecan), HAA#H:AEH
F U7,
1.5.4 ARG AR a9 2 2
B A B b 2 PR 1A U 2 9 1% ( malondialdehyde,
MDA ) ¥k B, L8 3 0 2 A b HORK S 4 AR W g
( glutathione peroxides, GSH-Px ) {ftt:, Fe' i Jykil
E Bt E 1L EE 1 (total antioxidant capacity, T-AOC ),
BT I I 4R A T 5 0 2 B 4R 16 W) B AR T (superoxide
dismutase, SOD ) 7% £, b & ¥ 2 i3 & 4k &
(catalase, CAT ) 15, 4 £% 4 V-1200 %I 7] I,
Jea T (il RS ARAR ), Bk
PR R Ul T AT, R & B R R
W) ARSI o
1.6 HIFELIE
JIT A% HH N F SPSS 19.0 GEd T Ak AT B R R O
2503 HT FI LSR Z2 H LA, KU (E LA ““F I {E £AR v
25" R, P<0.05 HZEFRE, P<0.01 NZERMEE.

2 ER55H

2.1 EBFXANRRLIFR T A TR Bk = BIBIE K
FEAK B9 2

SR s, BG4 (G) 8 o A
5 RIFUG HBLIG RAEAR , AP ZERE, SRR, HE
MAfE, T CQH. YH. CQL. YL 2521 {56 48 I R
SRR L AR RIS . S @R IRAL (K) K500
FE MRS A HIER .
22 ERNMARRIFG A TREEKRENEIBER
%2 B2

Bk ss R Bn, BSR4 (G) iBEE
K, WEYTINREKZ, BHREENE, ARz
M ; M CQH. YH. CQL. YL W25 4HiRI6 XS H 7
PR WA . B RER R AR R 8 .
2 AT IR (K) xy, Bk k. WEY
T . B e TG R IR o] WS

&4 LETEBY R agEmnT 0. M KA
G, GAE W LR AMB & . B AR ik
[0 40 Ji 2 B b & FE e (P<<0.01). FI G @A L,
YL 41 YH 416 W b Bz 20 B I 7% 11 o3 244 b 25 RIS
(P<<0.01); Bk CQHHISN, HAth 3 4rh2idl %k
JIEE T b U 400 % B B R R (P<<0.05) . FRAH N Y
CQL. CQH A, FHMLA YL. YHHALH M I 54
% 3 i B3 R R (P<0.01). DL EZERAE
H, B CQH 414k, Hoft 3 4 rb 24 21 i Al R AR K R sk
el e E W b R AN a1 o FVE T T e
0 %% BETF e, R H YL, YH4H A Y 9 CQL.
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Table 4 Effect of modified Yupingfeng decoction on cecuml lesion scores of Dehua black chicken infected with coccidia

oy i L AU TE R 5 FIBSIA FHSAND
Group Epithelial cell shedding Submucosal lymphocyte density/
(f~mm ?)
ZFEXEAK 0Cc 611.90+107.60 Ab
TRGXIRAL G 3.504+0.46 Aa 1156.00+532.40 Aa
WILE S EL CQL 2.75+1.17 Aa 772.40+275.00 Ab
B ARAR A 4 YL 1.00£0.93 Bb 674.40185.87 Ab
WL & w7 R4 CQH 3.254+0.71 Aa 916.204169.20 Aa
F Bt RN A4 YH 1.25+1.28 Bb 708.00+177.30 Ab

FEZBIE AR K NG R R R 2 FREE (P<001) BEREE (P<0.05) . FEMA.

Different uppercase and lowercase letters in the same column indicate extremely significant difference (P<<0.01) or significant difference (P<<0.05). Same for

below.
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B1 ERRMABNALBREKRECRIBERERSEBE (200X)
Fig. 1 Effect of modified Yupingfeng decoction on cecuml morphology of Dehua black chicken infected with coccidia (200X )

CQH AR, YL AR el o
2.3 EBF RN R A TRE IRk R fE L BB IR
L=:Ei = pA )
231 #¥EH

HFESATW, MKHAMIL, G4, CQL4 . YL
41, CQH 4L . YH 4 KA Xt 14 5 5 43 1 & 79.88% .
103.49%. 107.27%. 95.05%. 96.06%, G ZHAHX}1% &
REEAL, CQL L. YL Z1AH XT3 8 253 i 3.49.
727 ANE S, T CQH 4L . YH ZH A X 4% & 43 5l
FAARK 4.95. 3.84 N 43 a5
232 4k R4 (ACD

&6 WL, 1G4, Bk CQHAAN, HAl
3T A E M AR T A W O B R R (P<
0.058¢ P<<0.01); & CQH# OPG F & & (P<

0.05), Hfth 34254 OPG F &t B & (P<
0.01); YLAHEWMHAZTIr. OPG Ak, Fl K AH
e, G4, CQL4 . YL4 . CQH4l. YH 4 ACI 4>
BJ& 96, 165.5. 177, 133.5. 162.5, MRyEHrekdisg
o (ACD) HIWr 25 80 hr i, CQH 4L M ikak, CQL
4. YL . YHA N R4, Prek s a0 wobrm 2
YL 41,
24 ERNMBRRIFI A TRk REXEBMDE
40 B E| F K B7iE SIgA Hik RS20

M7 5KAML, G4 IL-6. IFN-y,
TNF-o % & Z 7+ 5 (P<0.01), IL-2. SIgA #% i 2
B (P<0.01). M GAIMHEL, 44254 1IL-6,
IFN-y, TNF-a #J#) 2 ZFEML (P<0.01), IL-2. SIgA
e 2 E T (P<0.01). FIAIRL A CQL. CQH 41
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Table 5 Effect of modified Yupingfeng decoction on relative weight gain rate of Dehua black chicken infected with coccidia

415 U8/ IR NG JERYLT dJE P P H K E AR 2
Group Average initial weight/g Average final weight/g Average weight gain/g Relative weight gain rate/%
AL K 638.70+85.51 756.00+103.40 117.30 100.00
RGP G 667.90496.57 760.70+117.20 93.70 79.88
WL E KGR CQL 662.90+120.90 784.30+141.90 121.40 103.49
F BRI F 4 YL 657.104120.30 782.90+138.90 125.80 107.27
WL TR CQH 671.40+93.47 782.90+112.50 111.50 95.05
BRI S R AL YH 682.90+94.66 795.70103.50 112.80 96.16

F6 ERRIEERT A TRk R ENEG ACI B0
Table 6 Effect of modified Yupingfeng decoction on ACI of Dehua black chicken infected with coccidia

A5 FERTTES 5 Az oy

RE2E L TE 5 JRFE(E

Group Survival rate/% Lesion Oocyst per gram /(X 10°) Oocyst value ACl

AN K 100 0Cc 0Dd 0
TR G 95 2.7540.70 Aa 8.68+1.03 Aa 40 96.0
HLE EAT A CQL 100 1.75%£1.17 Ab 5.7540.96 BCc 20 165.5
B RINEAG )& 2 YL 100 1.00+0.53 Bb 4.63+0.83 Cc 20 177.0
WL ETE A CQH 100 2.25+0.71 Aa 7.06+0.86 Ab 40 133.5
T BE RNk R A YH 100 1.25+0.46 Bb 5.5640.72 BCc 20 162.5

b, YL. YH#4 IL-6. IFN-y. TNF-a#{%, IL-2.
SIgA %/ ; YL 4 IL-2. SIgA % CQL #H#k i & 7
(P<0.01). DA LZERATFE W, 44 v 2h 41 # fE vk

%ok YL 5] R 19 IL-6, IFN-y, TNF-a, IL-2.
SIgA & A8k, YH AR E 4T,

Fz7 ERRERT A TR R E L BG4 M E F R 5iE SIgA i i £2 0

Table 7 Effect of modified Yupingfeng decoction on cytokines and SIgA of Dehua black chicken infected with coccidia

2H 5 Group

IL-2/(pg-mL™")

IL-6/(pg-mL ")

IFN-y/(pg-mL ")

TNF-o/(pg'mL ")

SlgA/(ugmL ™)

THEX A K
RYH IR G
LS HEARTIELA CQL
B RIS YL
LS HE R E 4 CQH

T BRI 7 A YH

178.10£22.00 ABa

134.70£15.56 Cc

172.90+18.60 Bb

191.80+9.63 Aa

183.50+£13.08 Aa

203.90+17.68 Aa

20.55+1.75 Bbe

29.64+2.55 Aa

23.76+2.13 Bb

22.20%1.46 Bbe

20.7242.03 Bbe

20.12+2.34 Be

57.42+3.72 Bb

67.78£4.91 Aa

52.79+3.72 Bb

52.21%+2.30 Bb

53.25+4.72 Bb

52431541 Bb

48.831+4.31 Bb

69.01+4.54 Aa

49.1545.05 Bb

48.621+1.91 Bb

47.224+4.29 Bb

43.78+2.73 Bb

1228.00+102.00 Bb

948.60+72.05 Cc

1225.00£57.14 Bb

1357.00£64.49 Aa

1340.00£83.53 Aa

1385.00+£81.46 Aa

2.5 ERMMRRFNATELKBRECEBRES
K IhEER S

8l UL: A KA, G4l MDA B 2
Tk (P<0.01), GSH-Px. SOD. CAT & ¥EHk &
EREAL (P<0.01)., F1GZHALL, 441254 MDA
W R B AR (P<0.01), GSH-Px. SOD., CAT
i PE & T-AOC # 2 3 JH & (P<<0.01). HIAH N 1Y
CQL. CQH#HM L, YL. YH 41 MDA ¥ & # i 3 4

fit (P<<0.01), YL #{ GSH-Px. SOD. CAT i #
W#ETHE (P<<0.01), YH#H GSH-Px. SOD i %
BFETE (P<0.01); YL A, YH# GSH-
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Table 8 Effect of modified Yupingfeng decoction on antioxidant indexes of Dehua black chicken infected with coccidia
5 [ A H o S e s B Ak BSEE R IA: A
Group MDA/(hmol'mL ") GSH-Px/(U-mL™") SOD/(U'mL ") T-AOC/(U-mL™") CAT/U-mL™)
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