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5 5 1) 3 2 [ 3 5k O B4

RO EEE B E A B R SaE
(LWFTLAE R B2 b & P E RS, Bt 310021 ;2. ZR AL AR ML K2 B Rl 5 R 2B I8 SR 150030
3.4 = AR BINIR S SE I % AU 310021 ;4. B AR B IR &l A R4,

IR 3250005 5. 470 M HEFEAUEARLA BR 2 7, U 311107)

B OE., KRB FEARTHRRRA LR
B4R BACIE AR R S H g AR 5 K B R A 69 R
Moy 4, FH6oANEL HNMAEL 16 X, ;E':—CP A 44

*Xﬂ‘%ﬁfa—‘%i‘l’v}i’ﬁ‘é

JfnE R R A AR A A LIS AR T
o I B0 B A AWM A 4384 R KB
A a4 B . C 4= D 205 3 12 & 2

MR R dm 1x10° CFU/kg T B2 H . 5% 10° CFU/kg LB # 4= 5x10° CFU/kg $LBR H +1 %

10° CFU/kg T B2 42
HFHAEELSANRET 22.0%.32.0%F= 22. O%,4E£7T7f:m%(P>0.05) .
Fo D 4LH F45 d i P 8 R ER G M(IgM) 4
8 A(IgA) F= o Jz 3 & E G(IgG)/\éiﬂ-T,u_%—(Pﬂ) 05). 3)5 A 4Rt D 45548 fiF
Py SR B (TC) 4% B F %K (P<0.05),B.CHA D AfikPesHid =6(TG) 4%
T (P<0.05),

B, XM 7d,X%eH28d, £REW:1)5 A4k, B.C A D AHFF4
2)5 A4k, C
TR FEREG(P<0.05), B2 d i F IR HREK

HRE
4)5 A Ak B .C f» D 40H 545 0T E 7 69 id A AL S B8 (CAT) 4 BEH Ak it

EAb B (GSH-Px) E ¥ 2 F I 5 (P<0.05),C A= D 20 F F 45 JF i ¥ 69 A8 B AL 2 S AL B
(SOD) & M fe B3 A AAE /1 (T-AOC) R #4855 ( P<0.05) ,D 20H F 4447 Ik o 69 & =8 (MDA)

L% R EFBHAL(P<0.05),

(BMP15) A8 24Kk (FSHR) A R R ix KT 2 %R

5)5 A, CRDAFTFETEFTHRHBILEEZTE 15
5 (P<0.05), % EFrk AT R

TR E A 5LER B AL B4R 3 H A0 I Dk 4 B AL 3 AL 5F 3 IR ALAK S 98 AR R BT TR AR5, A 3R

5 H AL A R T AL e A ) AR B AE R

TR, B4R,
B 5255836 SCRRARIRAD: A
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3 3o 7 R AR AR 5 A AR Y DA 5
SHYIHLIR S 01, D & & KR R AT R, ik
JUAFA Kgs A R AE R RS FIFLAS T T pg W E A T
FHOCHRIE | (EAT ¢ i A2 T A8 75 4F 69 75 T /Y 1 HT4F
FEMIEAS H o ARSCHE METTE T R AR 18 7L R 11 4
ARG A KA RE e VERE T DT S AL 46 B LA K
5 BB AR O 3 DN 38 1 B2 W, DT 4 i 2B R AE TR
A5 25 77 P Y AR B AR AR

1 R ER=E
1.1 iR s

e BT T T W2 42 1 70 F b s =7 A= W BB
AR A B (1S E A 2x10° CFU/g) , AR
W B 2R 1) H 28 A PR A R &) (T R ACH 1
10" CFU/g) . 1050 T 4F 55 il b o 28 R 2G| RUEEPF
X, AT TS B R Ll SRR AR 4t

1.2 RIiEt

6 o B T A GIT A9 80 H Y A2 A ) M
iERS 384 HOBANLAY M A 4, B 6 AN EE , BAE
216 H, Hr A4 (KRR f R SE AR R, B 41
(TR ) 78 H il fml AR TP 5 I 1x10° CFU/kg
TR S, C 4l (FLER 41 ) 76 FEmb e fe rp 7R
Jn 5x10” CFU/kg LR TA , D 4 (& A w4 76 H il
MR RN 5x10° CFU/kg FLERH +1x10° CFU/kg
TR, WA 7 LRI 3h ¥ 7% i Ry ir it
ORI RR A EE 11 1 DL B 8 A5 L AR HOR
), IG 0 28 d, FEAl R AR 41 AL K B 5F K L
F, PAER AN PR 32.5% 41+ 18.0% I
FEH 27.5% A F 5.5% KM 5.0% W
1.5% HH 1.5% 24 1.5% & ¥ 6.0% ¥ T
%1.0%.,

®1 ERARAMREFRKE(THRERM)

Table 1 Composition and nutrient levels of the basal diet (DM basis) %

e ot HHRAF Pt
Ingredients Content Nutrient levels” Content
Tk Corn 61.0 fRiHBE ME/(MJ/kg) 11.85
/NF Wheat 8.0 HLHEH BT CP 13.33
Bi ) Pea 24.5 M Lys 0.86
=% Broomcorn 3.5 HEA MR Met 0.40
ik NaCl 0.5 5 Ca 0.54
1%} Limestone 1.5 B TP 0.40
WIR K} Premix" 1.0

41T Total 100.0

D15 IR B O B T 5 4] 32 i The premix provided the following per kilogram of the diet: VA 8 000 00 IU, VD,
1 725.00 1U, VE 34.00 IU, VK, 2 mg, VB, 3.2 mg, VB, 10.2 mg, VB,, 0.1 mg, /E4# % biotin 1.44 mg, "z folic acid 0.55 mg,
JHMA nicotinic acid 27.40 mg,¥Zi® pantothenic acid 16.00 mg,Cu 9.20 mg,Fe 60.00 mg,Zn 53.00 mg,Mn 58.00 mg,I 1 mg,
2B FK KB, Nutrient levels were calculated values.

1.3 AFxEE

T FE e 7E A AN = R L A AR A AT
K 4 EHEs e IR SCREBE R 35 A sh R RL
25 k1 MERLISEE] S 09:00—11:00,15:00—17: 00,
AHRK, BRI R AT 85 &, b5 W
KR 1 ¥R, A4 D & 38 R, a2 300 A 4o 2E 47 T
BEFIBTRE A KBS0 st 1k 56 A AOoRS #iUIR i A
AR O,
1.4 tHmRiE

RIS IR, £ 4 DL o oy, A H 2
1 R ARG HEAT B 52 SR AL, 43 5 I3, 4 1 i

MR R 08 3 F A -20 TR
TS BG4 B E 4 2L A A R B S A
=20 CIRAFERHIN ; BUH 4F 2% 00 8L, IF 57 B A R A
B BJE E—80 CHAAFRFI
1.5 MELRSFE
1.5.1 ARG E

7 12X 56 7 10 AR I X 3 5 5 2 AT AR O il
FUBAEE MR, AT H M E
(ADG) ,

ADG[g/(d - H) ] =[ BRE-(PHESE-

IR 4 = FE g %) |/ [ a5 KA x
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S

CIRI RB S50 1.

1.5.2  ILYE G 46 b A AR A T8 A I o

I35 S e 8 bR 16 S BEER 1 (1g) A 1gG
IgM , BT R & b 5048 5 A Wy 4 R A 5% BT,
K FH A 5 BS—420 4 [ s A0 & . i i A= 1k
PR B H (TP) \H & (ALB) | & JIH [& B
(TC) . HM =M (TG) JRERZA (UN) , fir i &
WA A b A g A W 4 R A PR A 0 A2
A6 2 H B A A,
1.5.3  FFET A AL SR AR I

i A A A i R T A A N S A
(SOD) 4 bt H Ak it S Ak ¥ i ( GSH-Px ) | 3t S 1k

A (CAT) i1 ST BE J1 (T-AOC) KN 8
(MDA) & i, T il Al &l At e e A AR
WEFERT , e A A A6 2 B sl E A,
1.5.4  FEPFFRIRIKFRL

HIESKEEA 15(BMPL5) A2l R Z 1K
( FSHR) ZEHA NS A -3 & H ( B-actin) 5]
PIF 5 (3= 2) kT Sk A NCBI 51 #i% 11
BT, s A ) TR A BR A &) & A, o
# RNA AY3HL cDNA DL K 996 & 7 A fi ik 7l &
I [ e o v e A R PR HD 2 B
Z AR S A UL AT B A IR A X 3R Gk
27829

2 SlHFE5

Table 2 Primer sequences
A 51975 7/ NUN 1B KR
Genes Primer sequences (5'—3") Product size/bp Tm/C
HESLAEEA 15 F:CTACAGCCCCATCAGTGTCCT 170 60
BMP15 R:CAGGCAGAGCAAGACAAACCC
{2 5P ¥ 2 32 1k F:ATAGACTGGCAAACTGGGGC 152 60
FSHR R:CGAAATCGAACCTTGCGGTC
B-NLzh & A F.CCCATCTACGAAGGCTACGC 149 60
B-actin R:CTTGATGTCACGCACAATTTC

1.6 HIEZITHH

i 55 £ 4 F Excel 2016 34 3F 17 ) 25 % 3
J& , FIH SPSS 22.0 ' one-way ANOVA #& ¥ 17
G2t 48T, R FH Duncan G317 2 8 O, L P<
0.05 VEh 22 5 i 25 PEFIWT A o e 25 R DL F 3
fEpRIEZE" RN

2 ZRESW

21 THEESIABEXNSESEKEENIN
FH 3% 3 AT A1, 45 41 1] 75 4F 8% oK = P34 H 3

BHEE—ENZER, HHYZR AR E(P>0.05),

5 A 4AH,B .C.D A HF /5073 H 1 & 555

#ET 22.0%.32.0% .22.0%,

®3 TERESIBEXNSESEKERHZM

Table 3  Effects of Clostridium butyrate and Lactobacillus on growth performance of young pigeons

205 WIE RE V3 H MG
Groups IBW/g FBW/g ADG/[g/(d - H)]
A 438.93+24.71 453.77+17.64 0.50+0.19

B 425.57+18.15 443.97+13.23 0.61+0.17

C 437.40+16.87 457.13+14.39 0.66+0.10

D 440.17+18.53 458.50+14.79 0.61+0.14

P {g P-value 0.23 0.43 0.22

[7) S B R AR AN [ 7 B 7R 28 5 3 (P<0.05) |, AR T REBOE T BRR 22 5 AN 3 (P>0.05) . FR A,
Values in the same column with different letter superscripts mean significant difference ( P<0.05) ,while with the same or no

letter superscripts mean no significant difference ( P>0.05). The same as below.
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22 TERAEEABEXMNSESNEREEEN
=AU

& 4 AL 5 A R, C D 43 4R RS I i
i IgM i B 4R 5 (P<0.05) , B 4L I3 H iy
IgMEREMT10.67% ,HEF AL E (P>

0.05);5 A 4l tk, B, C.D 41 # 4F /1% 1M & Hh 1Y
TgA & HE MBI T 2.24% 4.04% .4.93% ,1gG
FHEBBEMT 1.20% .0.72% 1.20% , {4 22 %A
BFH(P>0.05),

F4 THERESIABRENSFEB0ERREROZME
Table 4 Effects of Clostridium butyrate and Lactobacillus on serum immune indexes of young pigeons g/L

4151 RIEFREH A BERREH G GRERRE A M

Groups IgA IgG IgM

A 2.23£0.17 4.16+0.14 1.50+0.21°

B 2.28+0.19 4.21%0.15 1.66+0.31%

C 2.32+0.15 4.19+0.14 1.81+0.10*

D 2.34+0.27 4.21+0.25 1.82+0.20°

P {H P-value 0.32 0.65 0.03

2.3 TEHEAHSABBEXNSESMSEKIERE
=N

&5 A, 5 A A, D 4035458 1ML v
1) TC & B E AR (P<0.05) ,B . C 4H I 3% 1 Y
TCE B MM T1.64% 16.94% ,(HE R AL

F(P>0.05); 5 AdMI,B.C.DAHIMEHH TG
Fr i E AR (P<0.05) ; 45 4118 TP, ALB ,UN
FSEEFADE(P>0.05) ,HAHL A 4, %15
113k e R BR A A 2

®5 THBRRESIBANBIESMFELERHIZME

Table 5 Effects of Clostridium butyrate and Lactobacillus on serum biochemical indexes of young pigeons
25 SIEH HEH b JIEL T e i =g RER
Groups TP/ (g/L) ALB/(g/L) TC/(mmol/L)  TG/(mmol/L) UN/ (mmol/L)
A 20.04+2.69 8.40+1.49 6.08+0.82" 2.35+0.21° 4.03+£0.31
B 21.02+1.50 9.14%1.47 5.98+0.78" 1.91£0.24° 3.99+0.14
C 20.35+2.38 8.73x1.09 5.05+0.68" 1.87+0.31° 4.00£0.22
D 21.55+2.59 9.30£0.93 4.72£1.02° 1.76£0.36" 3.97x0.31
P {H P-value 0.41 0.48 0.02 0.03 0.70

24 THRESIBENSESHEREWK
L0l

ME 6,5 A UM, B.C.DHAFIF
JHEREH Y CAT 36 1 B 3 3 /5 ( P<0.05) ;C.D 41
JFHE R S SOD i M\ T-AOC & 5 (P<0.05)
B 41 i Wk 1 () SOD i 4% . T-AOC 43 %Il 3% hn T
7.68% .8.00% ,{H £ % A8 & (P>0.05) ;D 4 IE
H MDA % it I % %K (P<0.05) ;B .C.D 4L if
A A GSH-Px 3 P 8 & 3 ( P<0.05)
25 THABSIBENSEREEHEBEXER
RiEEHI M

27,5 A4, C.D 459005
T BMP15  FSHR J& R i 3635 8 8 5 35 (P<

0.05),B 45 A dlH b, BMP15 FSHR J:[H /)3
KRS T 27.9% 1 14.0% ,{H 25 5% K 1 3%
(P>0.05) .

3 i i
3.1 THEESIABEXNSELSEKE/ENTm
w42 TRTE & 8 W 18 N e 38 o 7™ R S5 iR A R YT
i 3 TR A T A A O B R AT 25 AR A RE AR
A K SR IS S LR A AR, AR
T RGBT 5 57 9 5 0 T fb A, £ R
MK &, Zhou 27 K BUAE T VG 5 3P A XS
e R N I A [ e 3B 1 B — 25 AE TR I S AR
PR A H 4, Bai 25 AF 58 & B, 5%
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HEAL A He , ) R A s T AN TR) R B 19 42 A 25 2E B Y
1~21 H s A XS 4 - 35 H 38 5 A0 R 1L R 3
B, R SCAE N R A 2 W AR A AR R [ B i TR
P2 A ARG 3R AR Al D 5 42 5 WS P 2 H 3 & B
B L, Yang %610 & SR AR FR R 2x 107
3x107 CFU/kg T B ¥ b il 57 Fpo A 2 44 e 25 42 5
T ARG - H g L AR B R B, g A
B4 7 A R 114 7 2 H 4% R He o R A B A TR

HA LB KPR RE 22 S AN 36 X BRAT Y
FFTAERAT P A TR, Al e iy T AR 15 19 3 %o
GOET ARG FEFR RS P SR O T BT I AR Y
TEAC 3B G T A A5 B O R R AR Sk
B3N AR AR AR BB G, 07 R BR o) A I A4 T
A, WA R R Z R E A A R E
MRS R AR A,

x6 THRESIARAYSFEHEREMLERNZIME

Table 6 Effects of Clostridium butyrate and Lactobacillus on liver antioxidant indexes of young pigeons

21 5 HEAER  HEADEIREE S kR R A I H R S Ak A il
Groups CAT/(U/mg) SOD/(U/mg) T-AOC/(U/mg) MDA/ (nmol/mg)  GSH-Px/(U/mg)
A 4.37+0.14° 4.95+0.30° 1.00+0.18° 0.38+0.05" 53.43+3.03¢
B 4.80+0.39° 5.33+0.44° 1.08+0.25% 0.35+0.02% 62.34+5.39°
C 5.02£0.39* 6.13x0.29" 1.30+0.09° 0.33+0.02* 68.56+3.88"
D 5.33+0.19° 6.66+0.27" 1.76+0.27° 0.28+0.04° 80.87+6.20"
P {& P-value <0.01 <0.01 <0.01 0.04 <0.01
£7 THRESAREXNEFSSEAEXNEARKRNHMN
Table 7 Effects of Clostridium butyrate and Lactobacillus on expression of
genes related to reproduction of young pigeons

2H 5] BIEESEEEA 15 (NN
Groups BMP15 FSHR
A 1.11+0.14° 1.00+0.29°
B 1.42+0.48% 1.14+0.11°
C 1.67+0.60" 1.44%0.13°
D 1.67+0.34° 1.56+0.29°
P {8 P-value 0.03 <0.01
32 THEESIABREXNSESMEFREIEIRD WA 5 AL i A A [R) R B2 42 5 T 4R AY IS Hh Y

22 m

G PEERE 1 (1gG IgA 1gM) KR 092 R 4
f0 B B AR A e A SR AL g
ks IgA RFE R A, E A
TEAR KR 5Pk G s B 4P L o B s 20 i D B 2B )
() H T RE 5 1gM 2 W) IR R R B 88 107 24 v e L o
PP BRI (1)« S8 3L FRBA " 5 1gG 2R
(LR A el O B SR 71 NI 7% ¢ A S ]
FEFRDRR HAS A [R) v BE T TR AR TR 1T DA b 3 e
BEAT A 1M 35 P A 1gG L IgM & i, TR R &
PRI 2 9 7L R A ) ) B 4R R IR AT RS IS TGO A
IgA & A HUR R e e DI RE G 58 . A il ge iF
GERIL, 50T R AR LL, DR TS AN [R) e BE TR

IgA IgG IgM 19 & &, Ul B T PR A2 T 3L IR I A
FFHEG YR E., AMREN, T
PR FNFL IR T4 55 o A W AR A S B 5, g A
Wr G e R E B E A wm, ANUHE T8h
YoES B AR AR, tnl LIAE 5T 5 9 5 ]
BRPERE AR ERT™

33 THABSIABEXNSELMEELIERN
=]

I35 A Al FE b 2 S e 3l A8 37 AR
JE R HUIR B IE # 5 75 A B B AR AR g
TP A1l ALB 1% it S T 3l 0 4 X 2 11 J5 90 £k Al
FHRREREN AR IG B 5T & B, 35 A B AR ekt
FRZH I35 A9 TP ALB % 54 A3, d P 5 4
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P REAE 7 AF A9 0 2 1 B A, i UN 2
FTAEAR N AT 53 ff A IS 77 AR I S A HE M B, B
o 5 IR JFORHE AL v B R R R B N R
FUBRIE h 2 R b i o B TG 2R
RN SR A ol U R = T S 1)
LL20) B AR B 25 T (AA) TR XS ] R e s i 25 A=
HAIRE SIRIF, 7E 42 H #5553 56 41 1 7%
UN & #84 BT M B, Lin %720 0F98 & 25 26 W
REfE 0 & I3 ) s h iy TC & &, A5 it
FRM, SRR L, &G T A E AE RS I3 i
TC Fi B FFEL, TG & E7E 4 25 AL W 41 B & 1%
1%, VAT R M2 T R L IR B X 7 AT 89 1) i S AR
EITEM, XATReem T T RR WA ILIR e
01 ) L S o R v O e 1 9 PR (H
BARE LR A i — 2D T
3 TEHERESABREXNSESHEREWL
LA

PUA BT A A RE T 2 LA R 5 A5 1) B 2R
B, SOD GSH-Px ,CAT {4 MDA % &  T-AOC
R R BT E AL DR A B 45, SOD 1l LU
Bij 1E B Hy 65 38 ) e L T DL R LA
THER A LA RE . MDA 2 IS it 48 Ak i E
PPz — AN bR Y . CAT & fiEfbad
AL o3 i AR R K Y i AT LA B Ik R BT A A
T-AOC J& ffif & ML 14 Bt %8 1k T e 1) 25 & 46 r .
GSH-Px /2 4l g N 3k 45 fb S MR Bt A HR 258 10 35 R
FRER T YR A A 7 BRI AR R R R
AEFEREGHER A, SXTBAM, 24 %
ATEHA R E RS T AW A T-AOC A #H
A ALY B Ak T ( T-SOD) | CAT Y i% M. 4 Kt
SEPTRSE KB, FE 308 TR XS A AR S TR R 2E A
R ) 790 P LA S 5 4R v PRI R I Y K R T-AOC
S GSH-Px 1 ¥ -1 MDA & & & &R, A
USRI A B, 25 A B AL O S 4R T AR A
H1 CAT ,SOD , GSH-Px it S84k fiff 14 % 4 , 1fij {3 T-
AOC W EEwm , H R A B G WA W & B T Ik
H MDA B &, UhEH T AR P M ZL R e 2 & e 42
1o T AR RSP AL AR ) T AR T A B i
AR, X AT RESE H T TR AR TR RN L R TR A AE AR
PMERON , T RRAR 1 101 7= A5 SOD A Bt i A
RIS B H MR (NADH) A AL, i 7] I8 4 % 0
MR G oKL B W4 TRMEA R, X LEf
i 40 I T 3 A 4 e AR A T ) 3 P R A O M AR

(ROS) 1R i I8 45 S fk 1oz 38 > 2L R 1 R 7
AW H Bk (GSH) K SOD il fifi 48 i /& 11 i 5 iy
( TrxR) 4T AL i A flg bt | AL 77, 0 i ok %
TH PN IABE B A AR R T SR A A R ER A T
F SN I Y STeuE a R A 3 R A IV G
35 THABSIBENSEEEEHEBEXERE
REEREME

ARG 5 & RS, % i RS T Z AT
(RN L 42 5% ) 21 AR Ry Bl i B B 25 ) 19 4T
IR, DT R TR 85 1) % Al R 25 7= AR g i, H AT R
BMP15 D} FSHR &R & 2 B0 vk g Uy 1 1o iF
B A K i A WO AR RS BMP15 UL ) FSHR
FE PR 58 i 1) 5% W) 18 A DL, R AR g8 AR R AL A
i R Sh W R B A DA 9 R B, BMP15 J2 52 1R i
FLIYIHE O RN PR — A A L 0 2=
PR BMP15 1] g & 5 Wi 0 2 R G 32
BOIER X AR XS B JF 7= H i 300 H & 7= S BCH
BERRE AR A I A RS ARRR R ]
IR 2 B, 1 7K ST i 25 AR T 1A RS B A
BMP15 LR FRIR KV, HIARIEM G~ EHE T
K%, FSHR J&:—Fp 43 S Z T RETE L K, X B g
MIER & T NS HEI B oy mEAER DY,
2RI R R R R R R U0 3 A R R
(FSH) #ERA R (LH) M 2 R ek 8 py 3
W, A A 5T & B, 1A A b s hn L R 1 A
2B I AR A B S () BMP15 Il FSHR FL K 3%
AR 3 O BR A, 0 I 25 A TR RE A T AR A
BRGNS I B e ak | ST R T AR A B
W E . R AR S A S ) AL T R
e 1) #54E B AT LLE A T b B RE 7R Ok
PR E SR W A, $5E s e ) FH SR R bR 18 &5
BREE, WO E M EAE RS 2) fE
& & N iE e IR A, PR /N A I Bl DR 2
BEWIWNEBRE, A TES 0 koiH,

4 &%

TR RN IR AR TR A EL IR BT RE A8 B v
A 5 FFFIDE B A 2 RE DT i S8R WL A 66028 3, 412 0E
PR, DT BE 5 75 45 A1 B 2 I PR i, 00 75 4 5 FY
GOETE TR B AR B B, A R
AR T 5 — R 4L

SE W
(1] R IR, BN A A i AR B R BB AR B LR X
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Effects of Probiotics on Growth, Immunity, Antioxidation and
Expression of Genes Related to Reproduction of Young Pigeons
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Abstract; The present study was designed to investigate the effects of Clostridium butyrate and Lactobacillus
on growth performance, serum immunological and biochemical indexes, antioxidant capacity of liver and the
expression of genes related to reproduction of young pigeons. A total of 384 female young pigeons about 80
days of age were randomly divided into 4 groups with 6 replicates in each group and each replicate having 16
pairs of young pigeons. Among them, group A was fed a basal diet. Groups B, C and D were fed diets added
with 1x10® CFU/kg Clostridium butyrate, 5 x10° CFU/kg Lactobacillus, 5%x10° CFU/kg Lactobacillus+1x
10° CFU/kg Clostridium butyrate , respectively. The pretest period was 7 days and the trial period was 28 days.
The results showed as follows: 1) compared with group A, the average daily gain (ADG) of young pigeons
in groups B, C and D increased by 22.0%, 32.0% and 22.0% , respectively, but the difference was not signif-
icant ( P>0.05). 2) Compared with group A, immunoglobulin (Ig) M content in serum of young pigeons in
groups C and D significantly increased ( P<0.05) , but there was no significant difference in serum IgA, IgG
contents among groups ( P>0.05). 3) Compared with group A, the content of total cholesterol ( TC) in serum
of young pigeons in group D significantly decreased ( P<0.05) , and the content of triglyceride ( TG) in serum
in groups B, C and D decreased significantly ( P<0.05). 4) Compared with group A, the activities of catalase
(CAT), glutathione peroxidase ( GSH-Px) in liver of young pigeons in groups B, C and D significantly in-
creased ( P<0.05), and the activity of superoxide dismutase ( SOD) and total antioxidant capacity (T-AOC)
in liver in groups C and D significantly increased ( P<0.05), and the content of malonaldehyde ( MDA) in
liver in group D significantly decreased ( P<0.05). 5) Compared with group A, the expressions of bone mor-
phogenetic protein 15 ( BMP15) and follicle stimulating hormone receptor ( FSHR) genes in ovary of young
pigeons in groups C and D significantly increased ( P<0.05). To sum up, adding Clostridium butyrate and
Lactobacillus to diets can improve the antioxidant ability of liver, enhance immunity and promote metabolism
of young pigeons, so as to improve the growth performance of young pigeons. It might also promote the repro-
ductive performance of young pigeons.[ Chinese Journal of Animal Nutrition, 2019, 31(7) :3294-3301 ]
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