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PGB HLAOR B L T, A 6 rh R 2 i B 5
BAEPENFNRE B ERE SRR &
B B s R b I, A B U 5T
B LGUS TN XI5 A B AR A PERE A AR LT AR
P AR T Gl A 0 B S L, RS L T TE AR Y
YERIBL], S v 2 7 3% 0 A2 ™ L 1o HT 4 it
WA

1 #MR5FZE
1.1 REZHY gt
RIS VEBUA T (105.00£5.00) kg A (185+

5) HiR R K165 &85 60 Sk, # BEAK 5 A I )R
D) 3 S %o HECLH I 56 4, 2 o AR Al ) B4 30
AEE, KW 40 d, Ko i 5 d, 44l g
35 d, % FE A A R Al AR 3K 00 4 A B el A
W IR = S ERE A 0.1% By B 2537,k
TGS NN A R B i MM vk L AR 1,
ARz | Bl S RIERE v I e el R RPN
PS , ¥ B i 24 H 6 [ 0 LN RN (850 %
29) wm] ., RGN A 2R B B
LR =M,

®1 PEGHFMAETEZAN . QEREEFTE

Table 1 Composition, content and processing methods of compound Chinese herbal medicine

2H S FE ekl vk
Composition Content/ % Content of main ingredients Processing methods
2T B v+ NI RS B A
Li Jbzstrum lucidum Ait 90.00 FEL T (C, H,,0,:) >0.70% AN, B A KO #2595

§ DI R 2 U, T
HE . . HHAF(C,H,0,)>0.50%, PR ZG 8, B 22 4% 5%, Ui, 1035
Glycyrrhiza uralensis 7.50 . "~ . - o
Fisch H R (CLH,0,,)>2.00% W R B 2 e VIR B, TR
T EhR/K JRHR ( C,H ,NO, + HCI) > i
file oo AN BUSCZGH B A R IR
Leonurus ja ponicus 1.00 0.50% , $h R 25 B H W 1B T
Houtt (C,,H, O.N, - HCI)>0.05% IR TR
X4 B IH A A E B REST R el
Angelica sinensis 1.00 B ZRM (C,,H,,0,) >0.05% RE R G , BRI N, SOk,
(Oliv.) Diels VUERV S ST
R Bt 22+ BICHI AR, SOk

. & 228k (Cy Hy, O, ) >0.10% o . IO

Cuscuta chinensis Lam 0-50 Bl C 2 HxO0) ’ Ib (0 AT JE S B Bt
&1 Total 100.00

1.2 AFEE

YR T 2018 45 6 H 18 HEVL KB E
WL LT EFE SRR, T 2018 42 7 A 31 H4S
IR FEA R Al B SR KT LR 2, X R A
RIS R B R 2 N L 3 3, 5 A B T R A
H 453k FRA7] 3.0 kg (5 KAE 07:00 F115:30 535147
M 1.5 kg B4R, H HEROK
1.3 HmX&E
1.3.1  ZEfE R AR 5

TEAT IR ME 2 28 ~ 30 K, # 4k 3 d W fEf 3k
BERE B2 RE 2K 07,00 A1 15,30 B13% dE 5 0k
SRR ATIR G AR5 PR 3 d g 3
TR A IR A HAEE 300 ¢ ZEA A A

BHAE ORI 1 100 g FERENN 10% M EL R 10 mL #F
TR, TETELm MRS 30 K, REM LB MR
15 Y A 2 AE AR S TR R KR R A T,
THRAY RN E , FEEFE R T-20 CT&
o RAEMEIRFES R T -4 TR,
1.3.2  IMRCRE

FEST ARESE 31 K, SRR K 5 & BERE T I
ik 10 mL, # & 10 min, 3 500 r/min & .0
10 min, 73 & ML , PRAF T-20 THM,
1.4 3EtRZE
141 AR rEREIN E

FEA G0 T 05 A1 50 45 R 9 ) D 05 4% R A
B4R &, JF il F 35 B {Y ( Lean meater-No. 31564,
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Renco, SE[E ) & P2 77 BRIZ I . RAE LK AT A
PREE AN R R K, 72 B 4 (ADG) iy
BRIREZEMH

®2 ERAMRARMRE KT (FARERM)

Table 2 Composition and nutrient levels of the

basal diet ( as-fed basis) %
Ui H Items &t Content
2f ¥, Ingredients
EK Corn 33.60
K Barley 20.00
KHEFA Rice bran meal 14.34
il Soybean oil 1.80
. Soybean hull 11.00
=M1 Soybean meal 15.00
A4 Peanut meal 0.70
£ %} Limestone 1.04
W2 285 CaHPO, 1.19
Z LB Choline chloride 0.15
fi 57 Enzyme preparation 0.05
4k NaCl 0.45
L-#i% 82 L-Lys 0.08
57577 Antimildew agent 0.05
iRkl Premix" 0.55
41t Total 100.00
B4 Nutrient levels®
kg DE/(MI/kg) 3.10
KL H BT CP 15.50
MR EE 3.95
HLLT4E CF 6.51
HLUK Sy Ash 6.39
5 Ca 0.70
KLk TP 0.70

1) BUIR By & T 52 Al R 48 it The premix provided the
following per kg of the diet: VA 16 000 IU, VD 4 000 IU, VE
10 IU, VK 2 mg, VB, 0.8 mg, VB, 6.4 mg, VB, 2.4 mg,
VB,, 0.012 mg, 4H /& nicotinic acid 14 mg,iZ iR pantothenic
acid 10 mg, "'f® folacin 0.2 mg,Fe 162 mg,Cu 13.5 mg,Zn
162 mg,Mn 54 mg,Se 0.4 mg,I1 0.55 mg,

2) HALRE i3 (E, H A N S fEL, DE was a calcu-

lated value, while the others were measured values.

1.4.2 KRN E

T KM 2 YR A BE R R R DL, B AN B
GRS AW S SR TR TN N TR TSl [ £ N N
RIZE R, Fro B R 0 I, 10 SR 5 22 kIR
I ZIZ AR AR KGR 43 IR (2018 4F 10 H
30 H) IR EER,

FAEH (%) = 100x K 15 B KB/ v SRR L5,
1.4.3  EFRY BRI L300 %

R BENLEI 6 Sk RIG B, 6 kR & 1E Bk
B e HRMIEA R, FRELFIFEHT 65 C
PEAR LT R E KT AR R T R B, 2ok 40 B
i, O AE T A B 1% BRCIDRE 3 B Tkt
Fr i A AR ) (575 3 Rie) Jo 5310 7 ) AR R 2 A
(RLEE 18T (CP) HHK 43 (Ash) HLAEIT (EE) KL
-4 (CF) 5 (Ca) F1 G B (TP) & & Ml & 6E
(GE) , K 4 mol/L R AT K5 ( AIA) 1E M
TEAE /R R I AL %, AIA & 3% | GB/T
23742—2009 F R B AT I 2 AR A b AR
FE B2 0B SR T TR R AR
FEFRY BRI AR (%) = 100x[ 1-( KR

AIA & /280 ATIA & i) x (iR E R i
TE/ARTIZERYE T E) ],

1.4.4 I A AL A8 AR e

4 A 3 A4k 4 B 4% ( Hitachi—7020, Hitachi,
H A &l iy S & H (TP) \HEH (ALB) (BR
HH(GLOB) JREZA(UN)  Hilh =8 (TG) . &
JIH B (TC) A 454 (GLU) & &, il & 11 A
B AR A R ]
1.4.5  IfL3 i B9 BE R 7 12l 2

HAREPLIE I 3 3k KA B 3 ok BAE T
W, B CR4E 0.5 mL LY, INA 1 mL 8% A9 i
FIK IR I HEIR ) 30 s, SR 4 C .12 000 r/min
B0 20 min, FIEWHILEN 0.22 pL B g4 1T
U8 S5, 4 A 2 £ R 43 B 4% ( Hitachi L-8900, Hi-
tachi, H A ) il 5 e jffe g s LR & i
1.4.6 ZEFREBELH 0T

25 21 Bl AL BE I 10 Sk BE g Y 28 AR A AT
DNA #2H, B4A 5k EBIHEHEM 5 LK LG
M. #5(H DNA 2 BCE R EAE IR . FRER 0.3 g /&2
A7 )5 & BE 5 S KL & DNA 2 B QIAamp ®
fast DNA stool mini kit( Cat. No. 51604, Qiagen , {
) rA AR B a0 s vl B AT

P DNA # i 143 9% % B2 11 ( Nano-drop-
2000, Nano-Drop Technologies , 3¢ [ ) il 5 ¥k )5 ,
FIFH PCR 1X ( GeneAmp ®-9700 %, ABI, £ [ ) ¥
WO ZERERA M) 16S IRNA FER ) VA~ V5 X, §
R By TAE i e BA R A R A
i FEBR UE 7 #2342 A Tllumina MiSeq “F 5 5 B,
P58 R ARG Li 40 05 2 8 R SRR B
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A it s K B9 R 8 & i £ homologous B
e N H P ambiguous §8 F 1Y 75 2 BR . FE 9T% 1Y
AFARLEE 7K P % dE 8 42 5 4 kA7 B4R 43 2K R o0
(OTU) IHZE#84E . R o th Ze VP4 FF i 1 7 55

FRMUPFETR B 5 {f ] alpha 22 FE P48 BT 2 RE1E
SR s M FAIAS I 3 A 5 70 B (PCoA ) , 2 BT A
[i] 1) 22 54

&3 RARSERAN (FREM)

Table 3 Amino acid composition in diets (as-fed basis) mg/kg
i H X} HE 2H HhEZG 2
Items Control group Chinese herbal medicine group
W AITR EAA
HEMR Arg 9 844.25 9 854.09
% His 4 040.48 4101.08
SRR e 6 387.90 6 490.10
TR Leu 12 421.23 12 557.86
#iZ B2 Lys 9 070.04 9 347.29
HAM Met 1 984.52 2 046.12
FNE R Phe 7 821.23 7 832.18
IR MR Thr 6 042.46 6 121.01
HEMR Val 7 359.33 7 368.16
BT HZ IR Total EAA 64 971.43 65 717.90
e TR EIEIR NEAA
N Ala 7 819.64 7 897.84
REFMR Asp 14 784.33 14 932.17
2L R Cys 719.84 728.48
HAM Glu 27 684.13 28 044.02
H&MR Gly 6 876.19 7 082.48
&R Pro 8 245.44 8 327.89
2R Ser 7 372.02 7 408.88
B &R Tyr 4 315.28 4 328.22
BAR T E IR Total NEAA 77 816.87 78 749.98
B FLIR Total AA 142 788.29 144 467.88

1.5 HiEAE

£ 53 A7 1T 5 50 B Bl 0 A 45 IS o0 A, 4
B IEZS M (0 B F AT o A 56 R DN K T 22 )

B, ANFEG I 2 43 A 00 85080 A AE 2 8006 50 b iy
Mann-Whitney U 5§ Kruskal-Wallis ¥ 56, % 1 %
RIS, R Z R S Al U &=
Z5rHT, FUIEAL R MG TR As i B A S 7 &
FIVTR 45 74 7 AH G M52 ] Karl-Pearson i AH 3¢ P
G381, Ml Tukey £ 30 #4172 & L #K, P<0.057h
RAETE . 25 5 o BUAE o Ak R4S SPSS 22.0
44, PCoA i [l Rversion 3.5.3 #f4:,

2 BR55H
21 HEHFMFAXNESEEE K EGE
ZEEMZME

2 4 ] g, 6 BR A A B 2G40 S A T
MR E RIRE MY H M E LR E 25 (P>
0.05) . XF FREH A rp 50 25 41 1) I 4 B S 00 5 TR
TR M JE RN T I 25 (T i 22 5% (P>0.05) ,
L2 2H I A ZE 3 = TR R (P<0.05)
22 HEARMANEEBREFRYRERMN
HER T

5 AT, SR AR L, s 25 4 B g
FELEE 15T REL T 07 0O K 73 32 L9 Ak 2% 3 fb 28 31
TN P<0.05) , FLEF 4 85 s B 2 UL fL R0 1 2%
4k (P>0.05) .
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Table 4 Effects of compound Chinese herbal medicine on growth performance and
estrus rate of replacement gilts (n=30)

A IR T 2G4 P1ia
Items Control group Chinese herbal medicine group P-value
WIVRE IBW/kg 105.93+7.81 107.26+8.25 0.531
KIKE FBW/kg 137.53+10.53 138.24+9.59 0.789
?i’«J Hi%E ADG/(kg/d) 0.88+0.18 0.86+0.15 0.709
7). Initial backfat thickness/mm 10.13+1.62 9.84+1.60 0.515
3!{ § %)% Final backfat thickness/mm 12.71+2.43 12.48+2.47 0.722
5 HEJE 22 {f Backfat thickness change/mm 2.59+1.47 2.64+1.52 0.903
BB * Total estrus rate/ % 46.67" 73.33° 0.035

[T 8 R AR AN A 7B 7R 25 5 .35 (P<0.05) o FR T,

In the same row, values with different letter superscripts mean significant difference ( P<0.05). The same as below.

RS PEGFMAXNGEEFEEFYRRIELENR0E

Table 5 Effects of compound Chinese herbal medicine on nutrient apparent digestibility of

replacement gilts (n=12) %

miH popiteEcl Hh R 2 P1A

Items Control group Chinese herbal medicine group P-value
HHE GE 86.67x1.95" 88.20+0.78° 0.025
HEE BT CP 78.48+4.92° 81.96+2.63" 0.046
HLIg W EE 80.02+3.38" 83.61+2.53" 0.007
HLLF 45 CF 44.23+8.39 47.98+5.71 0.214
HLKSY Ash 49.83+5.19° 54.00%3.08" 0.026
5 Ca 47.33%6.05 50.24+3.84 0.174
W TP 44.53+7.25 46.41%3.89 0.439

23 HEHFMANEESENFENERN  H GLU S B F & (P<0.05), 1 TP ALB,

21 GLOB,UN, TC fil TG

H 6 n A1, 5 X B8 AH Fb, A o 25 41 69 0.05) ,

&6 HEZRMFINIG & MFELIERB R

Table 6 Effects of compound Chinese herbal medicine on serum biochemical indices of replacement gilts (n=30)

FRILEFER(P>

WiH popiiekicl B2 P1iA
Items Control group Chinese herbal medicine group P-value
BIEN TP/(g/L) 61.69x12.15 66.20£18.63 0.272
MM ALB/(g/L) 35.67x7.13 38.39+10.31 0.240
B GLOB/(g/L) 27.16+9.89 29.26+10.24 0.421
JRZ % UN/(mmol/L) 4.38+0.81 4.70%1.10 0.206
MUH [ EE TC/ (mmol/L) 2.08+0.46 2.32+0.67 0.104
Hih =E TG/(mmol/L) 0.96+0.45 0.97+0.16 0.906
%8 GLU/(mmol/L) 5.20%1.03" 6.12+1.29° 0.004
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24 HEHAFMAMNEESENETREEER
RENRIT

HIE 7 R, 50 R AL AR L, rb s 24 41 I

AL A R R AR M H &R = W
FHON(P<0.05) , HAh & LR & oK L g 3% 25 57
(P>0.05) .

®7 PEAFMAMEEFENEFESERSENZN

Table 7 Effects of compound Chinese herbal medicine on serum free amino acid

contents of replacement gilts (n=6) pmol/L
i H pogiisEa] R P i
Items Control group Chinese herbal medicine group P-value
B ILER EAA
WHEIR Arg 444.50+60.88 429.00+79.58 0.713
HE R His 160.00+26.54 158.40+24.48 0.916
FEEAR e 208.50+28.06 198.00+32.26 0.561
LR Leu 353.50+49.31 333.60+53.81 0.519
R Lys 441.50+68.95" 582.60+£99.87° 0.017
HER Met 56.50+9.93" 72.60+13.60° 0.041
KN R WL Phe 156.50+21.83 164.40+30.68 0.618
FhE PR Thr 810.50+51.52 839.40+111.71 0.578
B R Val 551.00+62.80 600.60+88.50 0.289
RN R IR Total EAA 3 182.50+336.18 3 378.60%508.29 0.449
JENTE EFEIR NEAA
HNRAR Ala 648.00+66.00 682.80+76.66 0.419
REFIR Asp 80.50+19.85 75.60%7.91 0.593
L BEEFR Cys 6.50+1.22 6.60+1.20 0.699
BEMR Glu 477.50+84.37 444.00%65.70 0.461
HE R Gly 1 159.00+158.31° 1 499.40+168.36" 0.005
& BR Pro 483.00+80.12 489.00+61.04 0.887
YRR Ser 211.50+42.92 253.80%37.59 0.099
W% R Tyr 179.50+27.98 176.40+25.55 0.845
BAELT & ILER Total NEAA 3 245.50+402.22 3 627.60+338.11 0.105
MR Total AA 6 428.00£726.04 7 006.20+830.76 0.228

25 HREHAFIMANGEIBEELEREYD
2= d:0A

s T8 1l 6 ] s W ol A W ) 22 B FE T3
ik W e R R L ¥ 0 B, S MR AR R A
I REPEDS) g it 2 45 SR AT A58 R i 1
A= R B 2R R T % U I BORE A B I
JEE DA ST B A 0 O ) TR R PR (B 1-A)
PCoA %5 W g7 | Fr 5 245 20 16T IR 20 A A W) Bk A %)
FEREMRIETOE W B X I, HW AR 4N %
TEAARTN R K 1 A R nT & B, o o5 25 41 R A
W (CHN) 4345 S R 4 v, o] DUFD Ho Al 3 40 X 4 FF
K, JoH RN LR B H KR (CN) (K 1-B)

AR B2 N 50 A S A AT U &R Ty 22
SYMEATAS (3 8) , 5 Xt BALH AR L, o 5285 3 in 39 )

B ZEAE 3R W Y OTU %L, ACE 48 %, Chao $#
% .Shannon 1§ %4 #1 Simpson 18§ ¢ ) JC W & 5
(P>0.05) , %1% OTU i ACE #5%1 Chao $5%k
F1 Shannon 8 $0 ¥ JC W 3 &2 W ( P>0.05) , {H X
Simpson fEECAHE E B H (P =0.098) , 4515
KNG 5 Z /L OTU %, ACE 45 %, Chao 541,
Shannon 5§ %% . Simpson 84 F1 Chao 8§ #1938 H.AE
IR R (P>0.05) , {H7E Chao 8 LA —E
P (P=0.067),
26 PEARMFANEFBMEWARNEHH
=AY

Bl 2 FoR 5 & B FERETT BHRE KPR
Yo R4 L, TR T K SF b 48U & 1T ( Bacte-
roidetes ) F1J5& BE B ] ( Firmicutes ) A XF = B 4 &,
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L
&

Eitd 32 %

B2 J5E B ] ( Spirochaetae ) | Z% J& I |] ( Proteobacte-
ria) IRZ (E 2=-A) o AT TTAIERER ] i 4 1
Ja R BRI Y AR 80% UL L, FERIAT R
I A 9 ABHR 14 AN B AR FEER T 1%, WAL
PR (K 2-B, K 2-D) s fEJEBE TP, A 5 4
BERT 14 A J&@ 19 A X 32 BE R T 1%, S f0 35 i i

IS4
o

BEREZERE TR 1T K (4 AH X = B TG i 252 i ( P>
0.05) ,{H i 4 & T HIATEE T ST #} ( Bacte-
roidaceae ) FYFHXT 4= B ( P<0.05) , A7 82 R AT R 1)
T H#WFE B ( Rikenellaceae ) Fl p-251-05 A Xf 3= B
A% (P=0.075 . P=0.075) , %t H ARl G B 3%

i ( P>0.05) .

(Bl 2-C, 18 2-E) . S5X ML, PR35 4

A B
1.2
- —H
= —C —
5 1 000 N
<= a4 0.8
5 3 ’
g % ¢ CE
Z 500 g 04 o | ShE
m . ¢ HN
= i e e
= H 3 .f
0 —
0 10600 20000 30000 0.4 =05 0

F¥ %15 Number of sequences EH4r1 PCI (45.73%)

AH FZR P24, C FoRM AL n=10, B:HE £/ 5 2541 R K HN 25 s 25 4R R4, CE RoRx)
PR R AE A, ON SRR B R KB MK, n=5, TEIE,

A: H was Chinese herbal medicine group, C was control group, n=10, respectively. B: HE was estrus individuals in the
Chinese herbal medicine group, HN was unestrus individuals in the Chinese herbal medicine group , CE was estrus individuals in

control group, and CN was unestrus individuals in control group, n=>5. The same as below.

E1 EESREERMEVEHNBIRME (A) MELIRDH (B) (T OUT KFE,97%HEMEKE)
Fig.1 Rarefaction curves ( A) and principal co-ordinates analysis (PCoA) (B) of fecal microbiota of

replacement gilts (based on OTU level, 97% similarity )

ok

x8 PEAFMAMEENEEFEEFRMEMFEMSHER RN (ET OUT KF,97%MHE LIk F)

Table 8 Effects of compound Chinese herbal medicine and estrus on richness and diversity of fecal

microbiota of replacement gilts ( based on OTU level, 97% similarity )

B2k P 1A
i 2 25l P-value
Chinese herbal
Control group ..
. medicine group
I =%
M SEM iz i 2
Items . ™ KA
> 3 3 3 Chinese Gl Chinese herbal
3l ARK A el A KA herbal Estrus ..
Estrus Unestrus Estrus Unestrus medicine medicinex
estrus
Reads 43 170.20 45 593.60 45 046.00 45 340.40 1 979.49 0.852 0.755 0.807
B Jh 253 -
BRff o A LA 1 029.80 1 018.00 1 022.80 1 094.20 15.14 0.253 0.322 0.173
Number of OTUs
ACE #8%t ACE index 1 221.76 1 196.48 1222.51 1293.91 16.56 0.135 0.470 0.141
Chao $8 %4 Chao index 1 230.87 1 208.75 1222.69 1 322.03 26.92 0.109 0.230 0.067
sh o
annon 455 5.12 5.20 5.12 5.30 0.05 0601  0.199 0.595
Shannon index
Si . =95
impson 4 40 0.018 0.013 0.017 0.011  0.002 0.740 0.098 0.829

Simpson index
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w Other ) ® Tannerellaceae Fo82 = Ch?islen‘senellaceae
-Pr«?leobactena ™ p-251-05 p-2534-18B5 gut group ™ Acidaminococcaceae
:;?rlrrr?izl:l?:sl'es ™ Muribaculaceae Paludibacteraceae : ]]:ggh‘ﬁz)a:ig}gg::
™ Bacteroidetes = Rikenellaceae ™ Bacteroidaceae B o s
A B ™ Prevotellaceae C Ruminococcaceae
X S o
S 100 S 50 S w0
2 151 9
£ 90 g g
T 80 = 40 =
2 - g s 30
5 70 = i)
= ] £
ER 2 30 B
£ 50 E £ 20
& :g 2 2 K
il i 10
# 20 # 10 3%
' 10 Fod =
z 0 Z Z 9
w Prevotella 2 w dgA-11 gut group ™ Ruminococcaceae UCG-010 ™ Ruminococcaceae NK4A214 group
= Prevotellaceae UCG-001 ™ Prevotellaceae NK3K31 group iﬁmn%nococcaceae 382'005 - Il;zcmb‘;wﬂ]“sb )
W Parabcteroides F082_norank W Ruminococcaceae -002 ascolarctobacterium
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2534-18B5 gut group:p-2534-18B5 % i #f ; Prevotellaceae ; 1 F5 ¥k IS & #} ; Rikenellaceae : # iff & £} ; Bacteroidaceae ; Il ¥T %
%l ; Christensenellaceae ; 7¢ HL 7 % Z% T Bl ; Acidaminococcaceae ; 243 iR BR 18 B} ; Lachnospiraceae ; T 42 1 £l ; Lactobacillaceae ; .
FF B} ; Ruminococcaceae : 78 & BB ; Prevotella 2 . 3% 571K T J& 2;dgA-11 gut group:dgA-11 7 i #f ; Prevotellaceae UCG-001 :
K K H AL UCG-001 ; Prevotellaceae NK3B31 group : 3 75 Ik [C i F} NK3B31 #f ; Parabacteroides : B #T 7 J& ; FO82_norank ;
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B2 BEEEBEEH£HREZBETA) BFFNTTHER(B) EERITTHER(C) MAEITTHEE (D).
EERITTHERE (E)EMEK (BN EE>1%)
Fig.2 Dominant phyla ( A), families of Bacteroides (B) and Firmicutes (C) and genera of Bacteroides (D) and

Firmicutes (E) of fecal microbiota of replacement gilts ( relative abundance>1% )
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A FR TR TP 2257 W8 s B FoRIZRER T I 2E R s . [l — W@ AREA RS T8, Fon A 2257 035 (P<

0.05) , A indicated differential genera of Bacteroides, B indicated differential genera of Firmicutes. In the same bacterial genus,

different letter mean significant difference between groups ( P<0.05).
Prevotellaceae UCG-001 ; 75 Ik [K £} UGG-001 ; Prevotellaceae UCG-004 ; ¥ 75 K [ £} UGG-004 ; Prevotella 2 . 355 1k
& 2;dgA-11 gut group:dgA-11 If i B ; Bacteroides : 0T B J& ; [ Eubacterium ] ruminantium group: 2 % E.#T 1 #f ; Copro-

coccus 2. FEERAE 2,

3 HEARMANEEFEEREBEKFREDENEENZE

Fig.3 Effects of compound Chinese herbal medicine on relative abundance of genera in replacement gilts
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UCG-004 , dgA-11 Jiz i #F BT i FF RCO 18 T
B¥ ( Rikenellaceae RC9 gut group ) . & L /T & /&
( Parabacteroides) . 5o, B 37 7% 1 Bl R-7 #f ( Chris-
tensenellaceae R-7 group) . J#& B #2 I# J& 6 ( Rumini-
clostridium 6) J8i 5 R P} ( Ruminococcaceae ) 1k
6157 J& ( Halomonas ) % R TEAK & 2 ( Treponema 2)
HI5E OUT AYARRT 1 (P<0.05) , FFAK T 75 IR 1 g
2 M A EAF A OUT BYFHXT R (P<0.05)
27 EEBEEREROTUSERYERERN
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Bl 4 0GB 2R 22 5% OTU AHXT 2 5

BRI AL LT A AL S b R i s
MR 22 S ARG B s . B s
JR i 2 W Ak % 5 U T & (OTU30) 3% & IR K
HAL UCG-004( OTUS1) \dgA-11 miE#E (OTU10
OTU45) . ¥ #F % FF RC9 i i # ( OTU19,
OTU54) . Parabacteroides( OTUS52) . o, B 37 I 2% A
B R-7 #f (OTU180) | % H ¥k # #} (OTU216,
OTU154 ) Fl 25 12 g /& J& 2 (OTU190) A1 Xt 3 i it
BEIEME(P<0.05), 5 4 H I #H B
(OTU119) WAAXT 3 3 2 I 3 71 A ¢ (P<0.05) 5
FHK 43 22 WL H A6 2 5 AT 78 (OTU30) L dgA-11
JYiE#E(OTUL0 ,0TU45) | B4 )& (OTUS2) |
v BT R AR AL R-7 /i (OTUL80) F1% MR g {4 & 2
(OTU190) Ay XT =F B 52 I8 35 1E A 26 (P<0.05) 5
FHLEE 1 20T A 32 5 4T 9 )8 (OTU30) Muri-
baculaceae ( OTU181 ) |, B if & B RCO M7 i & #f



6 ] ZEIAG A5 < TR R 2 ER RN IS A R AL I PERE A R L A R 3 A 0 4 2 ) 2595

(OTUS4) B LT 3 8 (OTUS2) | 7 HL 17 i 7%
B} R-7 BE(OTU180) 9 B BK 1# B (OTU154 ) 1%
IRGEIARJE 2 (OTU190) /Y AH X 3= B 5t I 35 1E AH ¢
(P<0.05) , 5% % IKRHEJE 2(0TU43) By A X 3=
2B FE MK (P<0.05) s BREXRMIHLF S Muri-
( OTuU181 ), Paludibacteraceae
(OTU111) .dgA-11 7 i #F ( OTU45) | B0 B B
RCO i3 38 B 7 (OTUS4 ) 94 B BR i £l (OTU216,
OTU154) Fl 4 W2 g 1A J& 2 (OTU190) Ay AH X 3= )
BB EIEA X (P<0.05) ; ML75 GLU & & 5 Muri-
baculaceae ( OUT181 ., OTU208 ) . Paludibacteraceae
(OTU111) .dgA-11 738 #f (OTU10, OTU45) | H
ifF 8 B RCO 17 1 B Bf (OTU79 ,0TU54 ) | fLFTF B
J& (OTU180) J& B BREA £ (OTU216 ) 1 %5 B2 JiE &
J&2(OTU190) 1y AH X = B 2 W3 IEAHOC (P<

baculaceae

0.05) , 5 2 BEAF B #F (OTU119) A X 3 3 12
EHAI(P<0.05) 5 I 82 R & & 5 B 15 &
(OTU30) ,Muribaculaceae ( OTU208 ) £ £k 5 {1 7
J&(OTU129) [ A1 XF £ & 2 B #FH IE ML (P<
0.05) ; I A 240 R % i 5 3h J i i 8 (O0TU129)
(ARG 3 B 2 1 2 TEAH G (P<0.05) , 5 2 B FF
FHE(OTUL19) MY AH X F B 2 3 A ¢ (P<
0.05) . IMyE H &M & & 5 & (0TU30) (B
WF & B RCO g 18 W Bf (OTUS4 ) | #Ul ¥ & J&
(OTU180) J& H Bk & Bt (OTU216, OTU154) | £k
HAI & (OTU129) I IZGEA 8 2 (0TU190) )
FAX R B IEA O (P<0.05) , 5 4 BT S
FE(OTU119) F1E B K B & 2 (OTU43) A X 3=
JiE 5 I 2 R AH G (P<0.05)

x99 HEHHRMFINGEEEERE OTU K FREWBX FEEZN

Table 9 Effects of compound Chinese herbal medicine on relative abundance of OTUs in

fecal microbiota of replacement gilts %

OUT 5 i XL P RS

Chinese herbal SEM
OUT ID o Control group P-value Genera or families

medicine group
OTU30 0.90° 0.45" 0.13 0.029 G Bacteroides
OTU181 0.15* 0.06" 0.02 0.001 F. Muribaculaceae
OTU208 0.13°% 0.04° 0.02 0.019 F. Muribaculaceae
OTU111 0.31° 0.15" 0.03 0.035 F. Paludibacteraceae
OTU43 0.33° 0.87* 0.13 0.035 G Prevotella 2
OTUS51 0.57% 0.39° 0.06 0.015 G Prevotellaceae UCG-004
OTU10 1.72* 1.06" 0.18 0.035 G: dgA-11 gut group
OTU45 0.64* 0.40° 0.06 0.035 G: dgA-11 gut group
OTU79 0.37" 0.23° 0.03 0.019 G: Rikenellaceae RC9 gut group
OTU19 1.24° 0.70° 0.12 0.029 G: Rikenellaceae RC9 gut group
OTU54 0.61* 0.29° 0.10 0.043 G Rikenellaceae RC9 gut group
OTU52 0.61° 0.34° 0.07 0.015 G: Parabacteroides
OTU180 0.14* 0.06" 0.02 0.005 G Christensenellaceae R-7 group
OTU119 0.09° 0.35° 0.05 0.019 G: [ Eubacterium] ruminantium group
OTU196 0.11° 0.07° 0.02 0.043 G: Ruminiclostridium 6
OTU216 0.14* 0.00° 0.05 0.019 F. Ruminococcaceae
OTU154 0.16* 0.10° 0.01 0.043 F. Ruminococcaceae
OTU129 0.30° 0.00° 0.14 0.011 G . Halomonas
OTU190 0.16* 0.02° 0.04 0.019 G: Treponema 2

Bacteroides ; I ¥T 7 J& ; Prevotellaceae UCG-004 ; 3 85 ¥k IR H £l UCG-001;dgA-11 gut group:dgA-11 il #F ; Rikenellace-
ae RC9 gut group : FIHF E R} RCO 141l BB ; Parabacteroides : B4 T T8 & ; Christensenellaceae R-7 group: 7e L #T I ZR Al R-7
B ; Ruminiclostridium 6 .73 5 ¥ 14 J& 6 ; Ruminococcaceae ; J§i B BR# Bl ; Halomonas : 3h B J& ; Treponema 2 . %12 JE K& 2,
Prevotella 2 .35 351K H )& 2; [ Eubacterium] ruminantium group: 52 2 EATHE#E, FIK[E The same as below,
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G:Bacteroides

F:Muribaculaceae

F:Muribaculaceae

F:Paludibacteraceae
G:Prevotella 2 r 105
G:Prevotellaceae UCG-004
G:dgA-11 gut group

G:dgA-11 gut group
G:Rikenellaceae RC9 gut group
G:Rikenellaceae RC9 gut group
G:Rikenellaceae RC9 gut group t {0
G:Parabacteroides
G:Christensenellaceae R-7 group
G:[ Eubacterium] ruminantium group
G:Ruminiclostridium 6
F:Ruminococcaceae
F:Ruminococcaceae -0.5
G:Halomonas

G:Treponema 2

EE . ¥LJIE 15 2 WL 1L 2R ether extract apparent digestibility ; Ash: #JK /> ML ash apparent digestibility ; CP; #2
FiFMIE AL crude protion apparent digestibility; GE: M BEZR VLI L gross energy apparent digestibility ; GLU ; % 25§ 5 12
glucose content; Lys: #i%(i2 & &t Lys content; Met: 25 ik & & Met content; Gly: H %R % &t Gly content,

B AR A 12 JR 3 R AN S, 20 AR 3R B IE AR 5E (P<0.05) , (1R 3 i 3 F b 56 (P<0.05) , (1% 3R 0 25 M A 56

(P>0.05) , The color was according to the Pearson coefficient distribution, the red representd a positive correlation ( P<0.05) ,

the blue represented a negative correlation ( P<0.05), and the white showed that the correlation was not significant ( P>0.05).

B4 EHMEVEMFEE(ET OTUXF)ERIHAXR MFLEUERREERERSEEZRSYWHEXE

Fig.4 Correlation analysis of relative abundance of fecal microbiota (based on OTU level) and nutrient apparent

digestibility, serum biochemical indices and serum free amino acid contents
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Effects of Compound Chinese Herbal Medicine on Growth Performance,
Estrus Rate, Serum Indices and Intestinal Microflora of
Replacement Gilts

LI Lingian ZHANG Yunlong LIU Riliang DUAN Wenhui ZHENG Weijiang®™ YAO Wen
(Laboratory of Gastrointestinal Microbiology, Jiangsu Key Laboratory of Gastrointestinal Nutrition and Animal Health ,

College of Animal Science and Technology, Nanjing Agricultural University, Nanjing 210095, China)

Abstract: The present study was aimed to evaluate the effects of compound Chinese herbal medicine on the
growth performance, estrus rate, serum indices and intestinal microflora of replacement gilts. Sixty 185-day-old
replacement gilts were randomly divided into two groups: control group and Chinese herbal medicine group
(the basal diet with the addition of 0.1% compound Chinese herbal medicine ) , and the experimental period
lasted for 40 days. All pigs were pre-fed for 5 days and fed basic diets. Body weight, backfat thickness and es-
trus were recorded; blood samples were collected from each pig on 31th day to detect serum biochemical indi-
ces and free amino acids contents; fecal samples were collected on the 28th to 30th day for nutrient apparent di-
gestibility determination and analysis of microbial community. The results showed as follows: 1) compared
with the control group, the Chinese herbal medicine significantly increased the estrus rate of the gilts ( P<
0.05) ; significantly increased the apparent digestibility of ether extract, ash, crude protein and gross energy
(P<0.05) ; significantly increased the serum glucose, lysine, methionine and glycine contents ( P<0.05). 2)
Compared with the control group, Chinese herbal medicine significantly increased the relative abundance of
beneficial bacteria such as Coprococcus 2, Ruminococcus, Bacteroides and Prevotellaceae ( P<0.05) , but sig-
nificantly reduced the relative abundance of Prevotella 2 and [ Eubacterium ] ruminantium group ( P<0.05). In
conclusion, the supplementation of compound Chinese herbal medicine can improve the estrus rate of replace-
ment gilts and promote their digestion of nutrients by producing directly active substances or regulating the
structure and metabolism of the intestinal gut microbiota. [ Chinese Journal of Animal Nutrition, 2020, 32
(6) :2586-2600 ]

Key words: compound Chinese herbal medicine; replacement gilts; intestinal microflora; growth perform-

ance; estrus rate; serum indices
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