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Effects of dietary supplemental compound of Chinese herbal medicine
on caecum inner circumstance and mRNA expression of
IFN-y and IL-10 in spleen in weaned rex rabbits
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Abstract: [Objective] The trial was designed to study the effects of dietary supplemental compound of
Chinese herbal medicine (cCHM) on caecum inner circumstance and mRNA expression of IFN-y and I1.-10
in spleen in weaned rex rabbits. The regulatory effect of cCHM on disease resistance of weaned rex rabbits
was probed,and the appropriate supplemental amount was investigated. [Method)] A total of one hundred
and forty-four weaned rex rabbits with (354+2) days of age and similar body weight were randomly divided

into the control group and 3 experimental groups,with 6 replicates in each group and 6 rabbits per repli-
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cate. The control group was fed diet supplemented with 0. 1 g/kg zinc bacitracin, and the experimental
groups with 5 g/kg (cCHMI1 group),10 g/kg (cCHM2 group) and 20 g/kg (cCHM3 group) cCHM, re-
spectively. After 60 days,caecum and spleen were collected to measure the caecum microorganism vitality
and quantity,and to detect mRNA relative expression of IFN-y and IL-10 in spleen. [Result] Compared
with the control group,cCHM2 group significantly decreased ammonia nitrogen (NH;-N) concentration by
21.62% and increased microbial protein (MCP) by 16.81% (P<C0. 05). Although the result of inhibiting
E. coli in the experimental groups was not better than the control group,both cCHM2 group and cCHMS3
group increased the amount of Lactobacilli by 18. 31% and 16. 50% (P<C0. 05), respectively. cCHM im-
proved mRNA relative expression in spleen, compared with the control group, both cCHM2 group and
cCHM3 group increased mRNA relative expression of IFN-y and IL-10 (P<C0. 01). [Conclusion) cCHM as
dietary additive can improve weaned rex rabbits caecum inner circumstance and immune function, which is

beneficial to intestinal health. The appropriate supplemental amount of compound Chinese herbal additive is

10 g/kg under this experimental condition.
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Table 1 Composition and nutrient levels of basal diet of weaned rex rabbits (air-dry basis)

AR (e ke D) I T

Ingredients Content Nutrient component Level
E K Corn 200. 00 HikEE/(M] « kg™!') DE 11. 35
K1 Soybean meal 100. 00 MEHAF /(g kg 1) CP 156. 2
%k} Wheat bran 100. 00 MIEW;/ (g« kg™ EE 31.4
Fi#i Cottonseed meal 40. 00 Mer4E/ (g kg™ ') CF 176.6
3K Rapeseed meal 40.0 45 /(g e kg 1) Ca 10.7
K FTRS R DDGS 50. 00 /(g kg ) P 5.2
Tk s Ay Corn bran soluble power 50. 00
Z= 7 Silk worm excreta 80. 00
FE7eH Rice hull power 100. 00
BB Mushroom bran 100. 00
T oK FFHE Cornstalk 100. 00
R & 45 CaHPO, 11. 00
£ %) Limestone 14. 00
A Ab# NaCl 5.00
L% TR A Premix 10. 00

41t Total 1 000. 00

A kg BURRE Va 1050 000 TU, V100 000 TU, Vi 1 800 TU, [l R 900 mg, &k 14 g, 4 18. 6 g, 4% 2.8 g, BF 7.4 g, Ml 55 mg, fifi 28 mg,

B 93 me. HEK 42. 5 g3 8 7Ky S AE o

Note : One kilogram of premix contains: VA 1 050 000 IU, Vp, 100 000 TU, Vg 1 800 1U, nicotinic acid 900 mg,Fe 14 g,Cu 18.6 g,Mn 2.8 g,

Zn 7.4 g,155 mg,Se 28 mg,Co 93 mg,choline 42. 5 g; Nutrient levels were all measured values.
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AR R AP R AR TR S . % IR i 2 W e 1R ) E
Xof M G 2R A7 TR 4 o X ) A Al UL LR £
fat AR DL BT 10 %
1.4 HRRESHE

IS5 T B R AT IFIE S S IO R
AR R — B (DEPC) 7K 5 38 - LA & RNA K fif
fErY 1.5 mL B0 A E K, —80 CLRAF. LI
HEAT S RNA R82HC, RIBTECE B B 15 em 247
19 Bt 3 ) 45 FL W vt S e (A1 AL o 7 A A 3R 0 B 445
oo, Hd—BH pH-3B B R BE I E pH L SR )5
HANFEYHA 50 mL 47 35 &0 & . WA EE 4 h
Zifis—80 CLAAE. UUBHFITEMNEWAS AN
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A A (Ammonia nitrogen, NH,-N) | # & & &
(Microbial protein, MCP) 43 %l 2 2 1 77 &5 4% 11
Windschit] 2529 57 Bl 22 .

L.5.2 EMMAEN(RBAHFAFLBRFB) KN
aE IR RETTERES LA ARM
W ML g Ao A SO I RERR 40 0 BE B T O A
P T JE T AR R K R AT 10 A5 B0 BE R L B T R
FEIRE] 10 °, R RS 10 ° AR i 43 Bl B2 Fp T
PP 3 W Bl B 97 ik R 37 R W A T T H 0 AL IR AT
W IE PR IR 5 TR AT T EO b 8 T 37
CHERFHEFRAA N 200 G 7 24 h RSB 5% 48
b SR P T T R0 o A e R R AT gt S5 OR
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1.5.3 Bk IEN-v.1L-10 mRNA & X F6m &
K Trizol i 5] (Invitrogen) $& B 8L i & RNA, A
10 g/ L Byt M BE e riL Uk 158 A 43 O % B T 125 4 T
ek L 2l B v B . AR T IR RNA ik B2 I
AR A B RNA,L# HB TakaRa 2% 6 5E il 7 & 1
WY B2 e sk A i cDNA . AR 45 38 5] [ 37 A P B AR bl
(NCBD A A5 e TEN-y G 35 : DQ852341) \1L-10
(B 5 AF068058) ,18S rRNA (¥ 5% 5 : X00640)
mRNA EH P31, 5F 2% Sk [22 18t 3 X519,



24 T AR MR R 22 4R CA R O

%40 B

Sl FSME B ILE 2. 51 A TAY TR
BHIRAT A B. P cDNA J#itk,18S rRNA KK
S L7 CFX96 2R 2 i PCR % (BIO-RAD 2%

A _E AT AT R . BRAE IFN-y . IL-10 mRNA #f
X FE IR 27 kARG

x2 KBASIMFIIER

Table 2 Specific primer sequence in experiment
e LWERI G >3 TR G =30 P /bp
Genes Sense primer Antisense primer Product size
IFN-y AGCCAAATTGTCTCCTTC AAACAGCGTCTGACTCCT 270
1L.-10 AAGCCTTGTCGGAGATGA CTTTGTAGACGCCTTCCTC 228
18S rRNA TCCAGCTCCAATAGCGTAT TAATCATGGCCTCAGTTCC 289
1.6 HiEshaE 5% H W pH JC W F 0 (P>0. 05) ; b H L Jr

KM SPSS 17. 0 B #E 47 5N 5 J7 22 70
Duncan % #4172 8 P& 1086 B4 R < 2 +
PRIfEZE" RN

2 RS0

2.1 EARHRIMFINERMETRARENZ
i
2.1.1 s#AMmFHINYw HEISHH.ZEHP

IRMUK- B TR B B NH-N 3 ¥ B8 TR
LT, cCHM2 21 NH,-N ¥ B 55 6F 1E 4 il
cCHMI 443 51 . 3 (P<<0. 05) F&{K T 21. 62% F
21.50% , HoAth 45 4 0] o & 3% 25 5% (P=>0.05) ., H M
R 1 R B HORR SR R 2 K CSF I T s 4
TG FHr . cCCHM2 41 MCP & &% x5t R4l
PR T 16,810, 22 S i 3 (P<C0. 05) , H il 4% 41 ]
ERANEFE(P>0.05),
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Table 3 Effects of dietary supplemental cCHM on the caecum microorganism vitality of weaned rex rabbits
24 3 Groups pH NH;-N/(mmol « L= 1) WAAREH/(mg » mL~ 1) MCP
*f I® Control 6.54+0.13 62.93+1.69 a 5.95+0.73 b
cCHM1 6.53+0. 14 62.83+7.73 a 6.38+0.39 ab
cCHM?2 6.48+0. 21 49.31+3.58 b 6.95+0.58 a
cCHM3 6.5740.16 60.94417. 39 ab 6.37+0.23 ab

T« W 5B G AR AN 7 /NS 5 8 36 22 5 1 3 (P<<0. 05) W ARl KR E FRE R /R 2 Sl 3 (P<<0.01), FEIMA.,

Note:In the same column, values with different small letter superscripts mean significant difference( P<C0. 05) , with different capital letter

superscripts mean significant difference(P<C0.01). The same as below.

2.1.2 mAHHEHa HFEATALE T
2SI T e W W A B W LR AT TR R B
cCHM1 Z 4, cCHM2 41 ,cCHM3 41 3L FT 1 5
BN RRLH Ay AR T 18, 31 %0 F1 16,50 %, 2 ik
FIKF (P<C0. 05), HiAth £ W] 22 % AN i 3 (P>

0. 05), & J5 v 25 T8 I 790 sk K i T T A 390 1) 2 2R A
TR R v P R AT IR EE . cCHMI 41 . cCHM2
2 . cCHMS3 241 K i #T 1 55 it 4 0l Lo X B2 4 v T
22.22%,16.39% 1 23.50% , 2% 5 i % (P<<0. 05) ,
A g 2 ] 25 S AN i 2 (P>>0.05),
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Table 4 Effects of dietary supplemental cCHM on quantity of lactobacilli and E. coli in cecum of weaned rex rabbits

20 5 FLRRAT T pN7EA R 2531 FLRRFT I PN LR )
Groups Lactobacilli E. coli Groups Lactobacilli E. coli
X} 8 Control 7.214+0.76 b 5.494+0.55b cCHM2 8.531+0.78 a 6.3940.21 a
cCHM1 8.3240.43 ab 6.7140.19 a cCHM3 8.4040.23 a 6.78+0.18 a
2.2 EFREGRMFISEHE R IEN-y 1L 588V K 4l 84, o] LRI R 17 5 3% 5 S 52 g
10 mRNA FRiX 20y H,
2.2.1 JpE ¥ RNA e9#m  JREMATE RNA  2.2.2 cDNA eyl DUIE S RNA RS

2610 g/ L B g W8 BE I L Uk e . 45 R PR 4 Tk iE
28S.18S FAr M, R nl UL 58 &, JF H 28S &
e R0 18S A e FE I 2~3 £ (1B 1) 5 %841
o3 I TS 1 ODsso /ODogo {24 1. 85~2. 01,
R 1 460~2 900 ng/pl, FI A RNA

i) cDNA SR, I TL-10 . IFN-y.18S rRNA [
195 AT PCR 788, P 4 10 g/ L Byl bl
J2 HhL K ARG L 25 SR R L T 0 B S e —, ek
R S AT B, LK B 43 5 228,270 289 bp
(E 2), BB PCR 915 i 2. & BUAY cDNA AT LA
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2000 bp

1000 bp
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Fig. 2 PCR products of 1L.-10,IFN-y and 18S rRNA of

spleen of weaned rex rabbits

18S rRNA IFN-y,IL-10 % K A Bt PCR 7= ¥ 09 1%
fie i e ant&l 3 fron. MK 3 AT LUIAE . HERE A
Bopy 4 v op— , J0 Ho 0 B R 51 W) S AR
S, JC T | ) T RAR AR R S S T

2007~ —
18S rRNA _ 1L-10

150+ 150, 150 F
4 4 A
& 3 & 3 & 3

% S100F | & 2100 : B 51001
3 3 Ll
€3 3 €3

50F 50 50

0k, 1 Il 1 J 0f 1 0 [ p—
50 70*5 E/SCO 90 50 70 . 80 90 50 70 . 80 90
L B/ W E/C W/ C
Temperature Temperature Temperature

3 Wi G e 18S rRNA IFN-y Fl 1L-10 J R (9 45 A ith &
e fife 0 Ry S TRLEE T A AR G 2 Ol B 6 B5HIE 1Y 1S 4L
Fig. 3 The melt curve of 18S rRNA, IFN-y and 1L.-10 of spleen of weaned rex rabbits

Melt peak is the negative derivate of fluorescence versus the temperature

2.2.4 JRE IFN-y.1L-10 mRNA @ 48 5 & ik &
H % 5 AL BEE & 7 v 25 U8 L 4 B 4 5 L TEN-y
mRNA A £k & 2 LA B, cCHMIL 4 IFN-
y mRNA [ # X} 3 35 & B 3 (P<T0. 05) & T XF
ZH ,cCHM2 20 Fl cCHMS3 2 #) i 3 (P<<0. 0D & T
x5

F BEZLA cCCHMI 415 b H 2 7 oh 25 3 K F 1
Jhir IL-10 mRNA [ A X 3% 3k ik 52 58 1 TH e F FE
Ik #, cCCHM2 4 .cCHM3 241 8 3% (P<<0. 01) &
TR IR cCHMI 2, I H A 45 28 ] 2% 57 A 1 2
(P>0.05),

£ 77 P E IR AN X B 950 % B BE IFN-y 0 IL-10 mRNA KA 800

Table 5 Effects of dietary supplemental cCHM on mRNA relative expression of

IFN-y and IL.-10 of spleen of weaned rex rabbits

2 5 Groups IFN-y 1L-10 21 %) Groups IFN-y 1L-10
*f ® Control 1.0040. 00 Be 1.0040. 00 Bb cCHM2 4.89+0.19 Aa 3.134+0.27 Aa
cCHM1 1.17%0.13 Bb 0.86+0.06 Bb cCHM3 5.0140.15 Aa 2.92%+0.34 Aa
5 W X R R MR A2 EE VRO VBRI AE 10 BRp 2y
* @ o e '\ . [ e e
R, R B 8 S P IR PR 5 R g
3.1 EFHRAAFBEN A AT B SRR T PR VA SR R AL

AIRE E I I S W HAR DR

K SR PR EE T 8 PR O B R i E
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Sy /NEERE AT R PR R E W pH MR R E, B RS
B W i A 0 R T T AR i MCP & B, 1 5 1
A AR T 25 X6 AR B A W T 1 5
M AR LR E . R E WM RN EEY
ft B W pH  NH,-N ¥ BE MCP & 8 25 2 5l fif A=
YIis 1 B EEE AR A Z AR B — R B B
NH,-N i 5 B UL & M B 9 A NH,-N 5%
F4E L, MCP & g 1 1o, R W0 18 ) 1 s
NH,-N 2556, NH,-N & BF F &, pH F g, A&
ISR EH RN T B NH-N R E &
MCP %3, % T 5 W il A S 358, A F T I i ik
JE, KRR A T BB T . — 5 i . & 5 2 B
1 G 0 IR S P RO VE T BRI T NHL-N 7 4
S E AR T A M R YR TE L B R
T EBHAEY A A NH,-N 4 5 MCP (158

3.2.2  H 7 P2 A 3BT B WA K
e Hm i i TR RE O W ORG B 5E E Y E 2 A AR
O3 TE B FEY T I Ak T S i S (R L N A
J7 1 KA AR . W o i 2L ER AT B AR AT
PRI H 23 B A I R VE A g A BOR I AR, H
Bl A G 2508 IR 7E R 45 & & i 1 R W
AT 2 AR IRGE S5 AR — 5. XA F %
5% & B, 52 5 v 2 ] S 2 4 v BT 0% A 0 o 1 L TR
FF B 2500 B IS R B FF B8 A9 280E s Demir 550 4t
T 2 A] DL ARHTAE BAE S AT Y AR R AR R 5
RIF 4 i 25 52 5 B K W AT B B0 : Krieg 451
K H PCR-DGGE # R W58 1T & Jr v 25 %F & % i
PR AE 5% I, 45 SRR B, 0 v 2 ] S R A W
AW 1) 22 RE M 3k 3R I A AR W AL e R
o7 8 24 X P #; Corduk 280 38 i 3 56 & B, AH 4 2
U AT L v IR AT X A R o o A ) et i Ak % L (B
AT i T8 R K B LT A B A O B Y B e R
E R, X S 2 RN — B IR A, T R
5 H AR AL 2R R SRR SRR R SRR A
Ko AR G0 X B2 FLIR AT B R K o AT BRI AR B R

R 33 Uk B 0 A 2 R ASUT 23 O T o [ Bt ] 97 4
A 25 R T R R I 5 B2y b 2 0 R AT R A R
AR BT F AR Ty v 24507 L 2o 38 Jin 2L R A v 4K
b A M TE A A A0 K AT B A RS T W R
T B W X R AR T E . AE R 5
TG rh &2 5 v 24 21 I TS 2R AR T X IR 3 e 40 U
BT 52 77 254 i T WA S 1 P i R KOT
3.3 & 77 R X B 0 S AR AE IFN-y . 1L-
10 mRNA F3i& B 8 i

IFEN-y 1 TIL-10 H A7 8 21 Bt B e 5 5 Ty g
IFN-v J& Thl B4 [N F, 32220 5 40 00 e 28 L3R
BRI ISR A5 TL-10 J& Th2 BN 1, EE A
SR G B B A AR A fk A AR PR, IEDE AR
Shy— Tl E 0 A1 JE G e A E L O£ LU 40 A PR T
FeAB A X T B 5 5 v 245 6) U 4 A A e R AL RE 1)
oM FEOCE B, RN R, b 2 g T
F AR S A A A I bk A0 A 4 B L B2 IFN-y IL-
10 mRNA F¢ ik 2 4 o i Rk = . s ik &
B, 5 2 Rl v v Thl %Y Th2 #9410
P L B SR ALK S T Al 2k
/NGy AT B T, AR 1T 3R Ak KO A it
Kol mRNA S e, A58 N 5 F A= 90 2 ff B 1)
W17 & 05 v 245 6 B AE TEN-y IL-10 mRNA A Xf %
KR L 25 SRR W, B2 07 b 2 nT 4R I IE TFN-
Y IL-10 FEPA A X 2% 3K . 42 #F TFN-y IL-10 f 53
Wh 38 AL (1) S0 Ry 2 g

44 i

TE WA G O TR o8 52 07 v 25 7T R AR T &
SR ME R E A S & UGE R R IX AR
PR HERRE TEN-v TL-10 J R 2 35 , 18 9 AR B9 e i
3225 RE T AT A ) BT 40 0 S P i S A e . AR
FAFT 7 PGSR B0 3E B 10 g/ke.
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