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Abstract: [Objective] An experiment was conducted to investigate the modulatory effects of Ginkgo
biloba extract (EGB) on duodenum mucosal immunity of broilers. [Method] Three hundred and sixty one-
day-old healthy Arbor Acres female broilers were divided into five groups, each with six replicates. The
first group was the control group and fed a basal diet, while the other four groups were fed the same basal
diet supplemented with 0. 009% aurcomycin or 0. 15%,0. 20%,0. 25% EGB. The experiment lasted 42
days. The contents of immunoglobulin, the numbers of mucosal immunity-associated cells and the level of
interleukin-2 (IL.-2) in duodenum mucosa were determined. [Result] Adding 0. 20% EGB or 0. 25% EGB
to diet significantly increased the contents of IgA,IgG and IgM in duodenum mucosa of 42-day-old broilers
(P<C0. 05) compared with the control and the aureomycin. The numbers of intraepithelial lymphocytes,

mast cells and goblet cells and the level of 11.-2 in duodenum mucosa were also significantly elevated in 42-
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day-old broilers fed diets supplemented with 0. 20% EGB or 0. 25% EGB (P <C0. 05). [Conclusion]
Adding 0. 20% EGB or 0. 25% EGB to diets of broilers could enhance duodenum mucosal immunity of

broilers.

Key words: ginkgo biloba extract; broilers; duodenum; immunoglobulin; mucosal immunity-associated

cells; I1.-2
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Table 1 Ingredients and nutrients of the basal diet
g 1~21 Hig 22~42 A KT 1~21 Hig 22~42 Hi%
Ingredient 1—21-day-old 22—42-day-old Nutrient 1—21-day-old 22—42-day-old
, 1y - fRigaE/(MJ » kg™ 1)
- . 1 -
Ek/(g+ kg ') Corn 615.0 670.0 Metabolizable energy 12.12 12.27
/(g kg ') Soybean meal 183.7 158.0 HlEF /(g kg™ ') Crude protein  205. 00 180. 00
Hika/(g » kg™ 1) Cottonseed meal 70.0 60. 0 45 /(g + kg™ ') Calium 9.00 8. 50
KEER/ (g kg R/ (g o ke
EAREERY/ (e« ke 75.0 60. 0 AR/ (g - ke 1) 4.50 1.00
Corn gluten meal Available phosphorus
N Sk Sk VLA o . kol i 4 TR . ke !
H A IR AR (g - ke D) 50 15.0 M/ (g ke D 11.00 8. 80
Vegetable oil powder Lysine
WAL/ (g - kgD CGEAMR AW /(g - kg D)
Dibasic calcium phosphate 18.0 10.0 Methionine+ Cystine 7.00 6.20
fiKr/(g+ kg™ ') Limestone 12.0 10.0
FERM/(g+ kg ') Methionine 1.3 0.4
i@/ (g kg ') Lysine 0 0.1
TR/ (g« kg™ ') Premix 20.0 16.5

A kg WA VA 12 000 IU.Vp, 2500 U, Vg 20 mg.Vk, 3 mg.Vp 3 mg.Ve, 8 mg, Vg, 7 mg.Vg, 30 pgIZ R 20 mg Ml 50 mg.
HEWE 0.1 mg MR 1.5 mg AL MHE 1 000 mg. 5 9 mg.%F 110 mg. &k 100 mg. 4% 100 mg. /i 0. 16 mg.f 0. 6 mg.
Note:Provided the following amounts per kilogram of diet: V4 12 000 U, Vp, 2 500 IU, Vg 20 mg, Vg, 3 mg,Vs 3 mg,Vp, 8 mg, Vg 7

mg, Vg, 30 pgspantothenic acid 20 mg, nicotinic acid 50 mg, biotin 0. 1 mg,folic acid 1. 5 mg, choline chloride 1 000 mg,Cu 9 mg,Zn

110 mg,Fe 100 mg,Mn 100 mg,Se 0. 16 mg,1 0. 6 mg.
R FAFERE
TE 360 H 1 H @ AA P BEAERY, B AL 5
BN IR | 4 55 2 A B o B 4 4 0. 1526, 0. 20 %6 il
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0.25%EGB 41, %F I8 40 A 4749 M S b M s & %
A A3 ) L S B 43 0. 009 % B K CH
ROy E R 15 Y0 Iy H AR s BB 3 %0 0. 15%,0. 20%
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2 COLHG B R I B )2 L2 B2 (1 AR K 21
Mgt . U) RIAVETE AR A e T A — R B AT
1.5 HiESH

BAE DL P B8 - bR 227 %R R SPSS13. 0
Bt ANOVA B8 47 5 K 3R J7 22 43 97 A Dun-
can’s ZHWE, L)L P<<0.05 W2 HF BEKFE,

2 AR5

2.1 AFBtT__EBEERRKEASENINE
EGB X KA 39 1 46 I B B e e sk 0 & it
YRS UL 2, A 2 ATA, 21 Hig e, &4
AT XS+ 38 B B 1gA (1gG . IgM F 2 25 R HR
35542 HIREE, B 4340 0. 20 % fi1 0. 25 %0 EGB 41
AT XS+ 38 B B I TgA (TgG . IgM & & 1 1 3% 5
FxF B (P<C0. 05) , 1fif HLJ%i 5 40 %1 0. 20 % EGB 41
RATRY+ 38 A B 1eGL0. 25 %0 EGB 41 1138 i
Bl IgA M1 IgM HRBBE S TE&HERZH(P<
0.05),

K2 EGBXMAFB+_fEHFEREREASENEZN

Table 2 Effect of EGB on the contents of immunoglobulin in duodenum mucosa of broilers
21 Hiy 42 H %
21 51 21-day-old 42-day-old
Group -
IgA 1gG IgM IgA IeG IgM
X 2] -
L 26.62+4.10 421.20444.18 30.10+3.47 32.58+2.30 ¢ 442.72+49.33 ¢ 33.58+E4.77 ¢
Control group
Iz ZEy
SR . 28.00+3.23 432.12441.97 33.63+3.93 33.7845.09 be 461.42+43.68 be 35.6045. 22 be
Aureomycin group
BN o By
ﬁimﬁﬁ‘o.loAEbB,ﬂ 29.0543.18 463.45444.08 32.4244.14 36.9344.55 abc  493.37+66.22 abc  38.18+5. 65 abe
0. 15%EGB group
=W 0 3B 4
}ﬁﬂif\&o 20 5EGB 41 30.3242.71 483.15452.48 36.1045.51 38.4744.13 ab 532.93469.52 a 40.85+5. 21 ab
0. 20 % EGB group
= 50 3B 4
Wit 530 0. 25 6 EGB 4 32.67+4.37 492.80457.32 34.3844.68 39.32+4.76 a 520.95446.13 ab 43.1046.86 a

0. 25 % EGB group

W 5B G AR AN R /NG 8RR 26 7 3% (P<<0.05) ., T,

Note:Data within a column with small letters differ significantly (P<Z0. 05). The following tables are the same.

2.2 AFB+ - EBHEREHEXABHBEHN
E
EGB X A3 -+ — 48 i B 5 50 5 A1 26 41 it %0
w3, mFE 3,21 H R, B
EGB f#i A3+ 48 B b Bz P9 3k B 40 i AE K 41 i
FIAIR B E SR B/ AR Z R AR

F 542 BRI B2 %0 0. 20 % F1 0. 25 W EGB 4H N
FF 38 35 b e oA ik B 20 L BE K 400 i D AR IR 2
Ji A B 3 T BR AL (P <C0. 05) , 17 HL 5T i 4y
$0. 25 WEGB 41 AT 39 - 38 B b Bz P9 ik B 40 i
BERCHERHIRS T 14.68%, 2R B FH(P<
0.05),
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Table 3 Effect of EGB on the numbers of mucosal immunity-associated cells in duodenum of broilers
13 21 H % 21-days-old 42 H % 42-days-old
2% - TS —— -
: e KA ARR 40 e R A R JIE K 41 i ARAR 4
Group
IEL MC GC IEL MC GC
Xf B2 Control group 14.24+2.9 335.7423.8 19.34+3.4 23.7£2.7 ¢ 440.6425.9b 22.4+3.1b
4 Z 4 Aureomycin group 16.14+2.5 356.9427.9 20.4+4.3 25.27+2.5 be 467.7439.3 ab 25.9+2.9 ab
WA 50 3B 4
IR S) 8 0. 156 EGD 41 15.442.0  349.3+17.5  21.943.6 26.843.0 abc 483.3423.4 ab  24.3+3.0 ab
0.15%EGB group
TR 434 0. 20 W EGB 4 o aro a L a . 5 ) ) )
0. 20 %4 EGB group 17.34+3.1 372.3+33.6 23.1+2.6 27.6+3.4 ab 191.24+46.0 a 27.4+4.1a
ey 0 3B ¢
B fit 5 4 0. 25V EGB 41 17.84+2.3 380.6429.5 22.4+3.9 28.9+3.1a 502.0+31.4 a 28.2+3.9a

0. 25 %EGB group

TE « b B PRk 2 200 i AR AR 40 i K S 100 A IR A M [ 1 P ik 200 i AR B IR 40 e 50 1 5 o o A A A e i T D i E A )2 B

JIE I 40 e i

Note: The number of IEL and GC refer to the number of IEL and GC per 100 columnar cells, while the number of MC refers to the number

of MC in the entire cross section of intestine.

RFB+ 4+ IL-2 EEMNE
EGB X W AF XS+ 48 i b TL-2 & &5 1 52 i 45
RUWE 4, RE AT 21 HBE, & HRAFXG
b IL-2 /2R AR E . BR M EGB i A
A+ A5l -2 5 i BB 42 B, %

2.3

EGB 4 ARG+ 48 b T2 & & 35 X I
41 (P<20. 05) , il FLJ & 43 %K 0. 25 %6 EGB 4 AT
T Il SRR FEAE S T 13.56%,
2= 57 g #FH(P<<0.05),

*& 4 EGBXMAFB+_iEFHIL-2 E=EMFN
Table 4 Effect of EGB on the level of IL-2 in duodenum of broilers

20 51 21 Hi% 42 H 215 21 Hi% 42 H %
Group 21-day-old 42-day-old Group 21-day-old 42-day-old
X 8 21 ce = . o k43 % 0. 20 % EGB 4 . - .
Control group 37.584+5.13 43.62+4.43 ¢ 0. 20 EGB group 43.70%3.53 50. 05+5. 48ab
STy / PP T 8K 0. 25 W EGDB 41 - to £o .
Aureomycin group 40, 07+3.68 46. 254 3. 55bc 0. 25 % EGB group 44, 67+4.67 52.52£5.88 a
Wit 20 %R 0. 15 B EGB 41
0.15 % EGB group 41.8344.06 48.3244.90ab
5 W oB JEE TgA TgG IgM & 6, 25 S 8 oK WAt A\ i 36 . 3=
> i) . - .
Wl EGB nJ 1458 P A1 X5 fiz i B 00 VR B0 8 I I .
3.1 EGBMWMAFB+_HEMFERREKRELSSE ER R e G RN E AN S, £
B % i FEY A e AEN RNAR I ER S i L EGB RE 4 A A

o 38 AR B SR B Ak Wl i 3 B, T HL R
AEERRPEIIRE . KB THAE AR a0 ik AR
AL e R T A ) R e R A R AL BT Ik
RS P &Y BRI E S KEDEAR
[Fi) P9 A 2 3% PR 20 L, 2 AN T 5 2 HE s 8 R  R J
T IR R 45 (Peyer's patch) %t i (415 B RE 7, 7] B
AL A DGR A S Gk g5 A4 L i B
YN, B AN M LAk A IR AN . B G RE 4N A 2
AW R G 26 M 545 3 L6 28, 3% 45 50 fb s
TE4 B g R G0 RAEAE ] o U Y 5 92 200 A
S H B Z RN T T 2500 9% A i I R B SO0
57 B 6 S A 5 BP0 86 B6E P o 2 1 286 e b i 0 AR 2
00 S R/ R L > O -l & I NN (12 R L Y A
RE- o AR & HORE TP s T R 434 0. 20 26
0.25%EGB ol w42 HIR WA 45 n %h

3G G 58 25 B 8 BORN 75 T BE BREE 1 & i ;PR
EGB Re42 &5 W AT 49 1 S BEHLRE . A 3 56 25 R iF —
R EGB REHE = AT XY 1) i g . AR
W% B, B4 510, 20 W EGB 41 A AT 49 1 B i 1gG
R B oy % 0. 25% EGB 4 A AT X8 + 48 I 6
IgA Fil IgM &t i B & T &% K41 (P<<0.05),
VLB EGB 5 48 R AH LU, 8 57 4 Hb {2 32 PR A7 39 i 6
JE IgA 1gG i IgM BYIE 1 .
3.2 EGBMAFB+_IEHFEREHEXAMEY
sk

WE GO 18 & 45 9% T e = 1 e R T
Jo 18 PN B B2 P9I O A0 L A A PR R A i A
926 3 P A B 1 3 o SE LN . B2 PN U L L
Joh IS G0 58 2R 40 v B 2 ol B D A S R TS R At
e I T 7 RS v R oY) o B AR L SR B
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)G RRE TE ME A . MROTR 40 Y 32 ) BE R A
ARG AR R AR R — RO R 1 B A R P R Vi
W W IR AT b R, X b B R E
FHES o BRAR A 43 06 1) b 2 1 R R IR 40 6 43 906 114
AR AL T R R b R A0 i 2 T Y 41 e
A, T L 240 A< 1% i 2R 11 5 200 eSS o R 1 5T AR I
G55 AT T AR AR AR AR A SR VA B0 R Y 3
BB, AR S & B, H O H S 0 B 438K 0. 20 Y0 F
0.25% ) EGB, I i 1 hn 42 H & A7+ — 18
Jir b Rz P9 bk EL 4 B A K 40 B B TR: 20 2 A e
HH G20 i (4 B0 L Ui EGB nf LU & AT XS i+ —
F6 W 5 M55 G 2 TV R 398 5 2 8 100 B B A 5 3k 5 AR ik
B A EGB a] 14 5 R AT T 48 I B AR T A
PE N B 45 A — B, EF EGB A 4739 1 —
Fi Ji 785 R G 9% A OC 400 M KN s 0 VR ML A 1 T IR
ABF5E .

T A8 W 1 2 T R R 4 B AR R 0 R 3 Ak
it TR £ 3 0 5 2 B 11T ) T AR R 3 P
Sy B IR VR LR L K S AE T T
el I AR A S 2 R T R
() T A W I g 0 B 5 S B R A T AR
T Ak W s B PR, e A I8 v, VS B A K
0.20% 1 0. 25 % EGB i 42 H #4 P47 48 #R 1k 40 il 11
Fomt oo B B 3 s, W EGB 5 T A7 1
AR T B A WO RE T TR B IR T 4 R o
P+ 8 B 0 T A W i 0 R E TR AT RS A A K
RE . X455, 5EH AR RN H R PR
T B4y ¥k 0. 20 % 1 0. 25 % EGB 1] i 5 1 5 R AT
X6 ) ek 2 1T R R R 3R AR TR AT RS H RS R R
R R AR 25 1 — 8. BAN AR K R &
B, H O AR 0 4 2 RO AT XS A8 i AR IR i i
O 0 B R X 5 B AR M B H R
Il 30,40 A1 50 mg/kg 4% & Al #1004 A
AR A AR A0 B i 2 RS — B SR R L Rl R
H5e&®/ERMBEARA G,
3.3 EGBXAFB+_4HEHFP IL2 EEMNFIT

1L-2 MG fe ) T 40 r= A & sh P ik oy —Fh &
B G RENE ME F, BR AR UF T 40 M R NK 41 it 3
B, n] {2 HE B4 43 1k R0 8 B K R A R O 4
R T 4 AE A A0 10 5 22 28 KL AR DILIR S8 g 2% L B

PEE VT R e h A EEAE . AR b
PR EL AR £ 2 T 4, HnT 4 1L-2 %6 40
ML i SRR L R A MR Rk B 5 B
PERIE . ARHUCEEDS R0, EGB AT 2 & AT XS I v
IL-2 &, AR SRR, HRE N EGB n] fifi (4
XS 48 b TL-2 & &3, X 4878 AT+ =
eI T 4 i 5 o] GBI . EGB Xt 4138 1
A T T I A4 e e VAR e e A R EE . aX
— 25 R 5K R LR EGB AT 84 A A7 0+ 4
P 1 Rz P9 ik 5 40 B A A 40 B PR IR 4 A5 R I
AH 2 40 M B0 A IgA TgG L IgM S e BR i A & &=
LA —%. £T EGB M Ar+ 45 b
IL-2 &R e FHLER A 7 TIRABESE .

gi b TR, HOR AR i & 4y 8L 0. 20%
0. 25 WEGB, 7] i F & 42 H s W ARG+ 48 I ik
IgA IgG. IgM & &, 46/ + 88 W b 2 ik 2 4
JiL BB R 200 6 B CER 200 B A A T2 . B
RO 58 % 8. HOR s B & 4 8 0. 1524,
0.20% 1 0. 25 % EGB A $2 = P41 %% H 4% 5 A4
FEARR WS N AL 434K 0. 2020 F1 0. 25 %0 EGB i4 1f
$ o L 2R TR S s A i 0 AR R v
RIS AR GG 25 R B H AW AT H AR P EGB
A VA 0k DA B 430 0. 20 26 R
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