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Abstract: To study the effect of Shenjin Zhili oral liquid on the intestinal microflora of suckling piglets,9 “Du x
Long x Large” three — way crossbred piglets with similar weights from 7 to 15 days old under the same feeding
conditions were selected, among which 6 pigs with diarrhea symptoms were randomly divided into diarrhea blank
group (FXK) and diarrhea Chinese medicine Group (FZ) , the healthy 3 are the healthy blank group (JK),
the traditional Chinese medicine group is given Shenjin Zhili oral liquid, and the blank group is given the same
volume of normal saline for 5 days continuously, on the 8th day the Blood was collected from each piglets to
determine antibody and cytokine levels, and colon contents were collected to extract the total DNA of the
bacterial population of each sample for 16S rRNA high — throughput sequencing. The results showed that
compared with the FXK group, the serum IgG content in the FZ group was significantly increased( P <0.05) ,
the IgM content was significantly reduced (P <0.05), and the inflammatory factors IL — 18, IL - 6, and
TNF - « content were significant reduced( P <0.01). The results of a and B diversity analysis showed that the
structure of colonic intestinal flora in the three groups was significantly different. At the phyla level, the relative
abundance of bacteroides in the intestinal tract of piglets in the FZ group was significantly higher than that in the
FXK group( P <0.05), and the relative abundance of the proteobacteria was significantly lower than that in the
FXK group( P <0.05), while the difference of phyla between FZ and JK were not significant. At the genus
level, the relative abundance of veillonella and lactobacillus in the FZ group was significantly lower than that in
the FXK group( P <0.05), and the relative abundance of prevotella was significantly higher than that in the
FXK group( P <0.05), while the difference of genus between FZ and JK were not significant. These results
indicate that Shenjin Zhili oral liquid may play a role in treating diarrhea in suckling piglets by regulating the
level of immune and inflammatory related factors and regulating the structure of intestinal flora.
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SEEE 5 d,FXK ZH K JK 2 DUIE 5 R v 7 g A 3
K (4 mL/3k) R ESHEH S do

1.3 Rzt a7 F 3 SCETITIRAT X% & Ok
R e KA HEAT AT BE , X0 S S A 4 SR o3 <8 1)
FEAEE , o 2H B — AR R, g — A L R 2
FE ELABUAR I , PR35 & LR IE W AE 2, 4%
Fe P EAT S KL, 5 il R B FIEROK

L4 ZLBRHEERE TEXPBAAE 5 8 KX
AL PEAT SRR, T 36 45 A S50 Ik R JBOHT 6% 11 9
10 mLAEA 15 mL KEHHEA,37 “CAH LA N Ik
Lhy RIFET 4 CkMIELR, MF 4 C,
3000 r/minE.Cr 10 min, 738 ML , 7025 /M il
FAE —20 C, HI T 0 A e A4 S 40 i A 77K F
R M58 545, R A4 R P S0 DK It 4 75 92 b AE 4K
JESEEFTIFRR IS , G S5 LI o3 B 45 , 145
B HUI0 g Zi A BB A 1S mL KR TR
FHH A 80 C pkAf b A7 Il PR A7, T
JEEE 4 B RN

L5 i F gk Rkl EFAFRE T
IeG 71 TgM e BEI 4= A S AR A A (SR T B
BHATINE ; 17 H AN 5 IL — 18 1L -6 /TNF —
I F ELISA 3540 @ ARPEAH R HISE B T E
1.6 Zifffc 4 & DNA 4= % PCR ¥ 38 1 ¥

X AR PR AT LA A5 00 P B A A T A e TR 28 e [
ZH DNA 42 B & 18 W1 45 %0 2 A A 1 & DNA
Frimde , de 52 8RR Nanodrop K 1. 2% Bl H
TR JISC P VKRG X il £ B9 DNA 47 kG

A5 6 1 DNA FEACH] TR 55 1 4) 338F 57—
ACTCCTACGGGAGGCAGCAG - 3 7, 806R 5 -
GGACTACHVGGGTWTCTAAT - 3 2% FH & X 4/ )
i Pfu 75 f& FL DNA 24 il X 2 7 16S rRNA 11y
V3 — V4 A] AR X #E 47 PCR 93  FE 4 HFEA i
IR IR, & 3 s HE e % PCR 435 7 Wi 47 1. 2%
T MR LIRS L VRS I, 545 o 2% b EL B 1 % i
A PSR T B A 54, FTAE A e A A Al 5
5 B9 W7 AR A AR 4 Tlumina MiSeq 15 °F- &5
(Mumina 2w, &8 ) i bR AERRAE R SE 17 22 2
7 R R EA% 3] NCBI Bdi b,

L7 R K0T TS i e b e 51 Ecs
HEAT AR A g, X i B S R A s (OTU) i 47 2R 2k
FPy o322 LUK W) F 2l %53 BT L Alpha/Beta 254
PESTHT, 3R] LEfSe 43 H7 LU 845 43 20 iy 18 TR F 7E
Y o3 2K 22 5

1.8 AR Ef Gt oA SLEEHE R H] SPSS
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Tab 1 The effect of Shenjin Zhili Oral Liquid on Serum immune index of suckling piglets

A 20531 52 4 (FXK) G 25240 (FZ) fdFREZs 4 (JK)
mg/mL IeG 10. 16 2. 86° 15.05 =1.68" 15.42 =1.24°
mg/mL IgM 41.34 +32.55° 2.03 £0.87" 1.71 £0.45"
ng/ml, IL-18 18.76 £7.01* 5.15£0.67" 3.28 +0.86"°
ng/mlL IL-6 233.31 =11.06" 148.66 +16. 15" 184.94 +28.17"
pg/mL TNF - « 279.83 £46.46" 90. 04 +50.02" 116.44 +4.62"

B R PR A NS T RER R 253 35 (P <0.05) , AR RS P RFR 27 L E (P <0.01) , BT RFIR 2R A EE(P>0.05) , T,
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Tab 2 Sample sequencing sequence statistics table

2H 5 JPEIEH BRUFIEHE HHUTFHN (5 e/ %
52 4 (FXK) 70359.33 £42234.92 64887.33 +38288.07 92.53 +1.24
HZV5 h 2540 (FZ) 50915. 67 +3396. 68 46335.33 +2956. 85 91.02 +0.36
faRE =S 141 (JK) 46170.67 =12140.70 42289.67 +11721. 88 91.31+1.6
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A 5y, ARSLEG  FZ 21 JK 41 #%) Observed
species ,Chaol ,Shannon A Simpson $§%{( 3 3) #7345
FXK 4252 T m

RS 4 (Rank abundance ) HJ DL 7R #
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Tab 3 Diversity index of intestinal flora of piglets in each group

215 Observed species Chaol Simpson Shannon coverage
JiE 75 2s 4 (FXK) 444,33 +281.09 590.75 +454. 82 0.85 +0.09 4.44 £1.01 0.99 +0. 008333
JEIE T4 (FZ) 726.83 £232.13 836.67 +245. 64 0.95 +0.04 6.05 +1.04 0.99 +0.003671
faRE2s 14 (JK) 573.2 £202.04 626.94 +175.53 0.89 £0.08 5.55+1.34 0.99 0. 002144
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Fig1 OTUs analysis and « diversity analysis of intestinal flora( A. Venn diagram;

B. Alpha Exponential Dilution Curve;C. Abundance Rating Curve)
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Fig 2 Analysis of B diversity of intestinal flora( A. Principal component analysis (PCA) ;
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0.90% ) . T & INF & ( Butyricimonas ,0. 64% ) .7 5%
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Fig 3 Relative abundance of intestinal microbes at the phylum level

x4 FHEHNERBERBHEXNFE(%)

Tab 4 The relative abundance of the significant differences on intestinal flora between the groups

24 5] Groups

YFf Species 432% Taxonomy XK 7 K
IAFE ] Bacteroidetes Phylum 0.26 +0.23* 40.29 £32.73° 17.78 £9.91
ASHE 1] Proteobacteria Phylum 45.84 £23.72% 5.49 £6.54" 2.86 £2.35"
FLAT BB Lactobacillus Genus 24.47 +8.52 9.78 £2.06" 3.21x2.60°
IR ICHEE Prevotella Genus 0.43 £0.19°* 6.39 +4.77" 1.07 £0.93
FHoRERTE & Veillonella Genus 0.92 £0.54° 0.14 £0.23" 0.18 £0.31
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Fig 4 Relative abundance of intestinal microbes at the genus level
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Fig 5 LEfSe chart of each group of intestinal flora
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AU S —E, Bin P A& WS R B, M HGIE B
FE8E  RETE AT 56 i 1 v 40T B D A AR R = B AR
ifi Liu C S &5 % B, 8 Y6475 il v A8 I8 1 1 4
X = B HE I AT B 1 VAT = B AR, AR 5T &
W FZ ARG M B AU B T TR 252 8 T FXK
AR TR 2 B R T FXK 41, 1M FZ 41
5 JK ZH Z (B PR 1T B8 T 1T R R X = 3 22 5
PIR 2, XEegs Ui, 24 1k 0 IR T LA
W REIE A5 W 1 b SR SE T T R AR S B AR X R
FEaiE TR -

JE AV FAAAE 3 25 R TR B A = Fl, 43
AT H @ (Lactobacillus ) %55 1K R J& ( Prevotella)
LI K3 SR BR 1 & ( Veillonella ) , L2 1 72 — Fl i H]
P i 2B TR, 78 18 ks 5 I b e S e e A R
FEEGE G R, 3035 i 3 v SRR | 4k 5 i 18 T R TR
BEROPER'S A RS 2, SUAT 818 A R IR AT 7 1Y
JEVE R A LT R A2 FXK AL AR
BERERT FZ 4,5 K H2EFAR R, miERE
ST FE AR K BRNE 5 475 W 3 vh ZLAT TR I8 i AE X =F
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Ji R TR, SN 45— 2. Jeniny
WFFE I, 5 SRR TR 1)~ B e B AT VR 15 41
WM IE R B R T R A T R R R TS AT
Wl S De S R BRI
Lz FP R P T s 410 o) S0 M 8 B TG T s ]
I E B P BB TE 1 R 3. ABFSE & B, FXK
AT R R R I T & = T FZ 240,10 FZ 4
MK AR %25 FZ A% R e F i w5 T
FXK 41,1 FZ 2070 JK 200 #2552 4 1k
P IR B I 811 i T 5 TR A Y 4 AL A
A T R TS A5 Bl rh AT T A S AR
AT % F LEfSe (LDA effect size ) 2 #7 7E 4%
H 2 ) BAT B 322 S i STk i M 3B, 4R H
FXK 1B 4 A3 2600, 20 il o 3580 TR TR i T bk
Wi Ja 25 AT R AR FLAT R, A E R B EUR
PR BT EOAT T AT 3 AR R TS , HE I A5 Y AP T
T R 1 A TR TS TR AE R SR B > . ST
I T 2 ST B AR, HC ] 3 i T TR Y P, O
i LR A BRI e E R ARG, T E AR R, A
il pH AR i 7 e ™ AR 52 M V5 41 M
LA RS RGN A HA T iS58
STEREE RS — B0, RAR I TG ek BT
T A P T b S R RN R I R IR SR M L
BN I 56 (0 TR T PR R RCR R L
R R ) TR T RS2 T PR R R A T AT
R PR R TP A VR BAARBLE A T
gL W5, FZ 4 % B A o3 288, 20 il
Coprococcus ( ZEEK 14 J& ) Fl Prevotella (3 [CHH & ) ,
Kang %) % S 7 fidt e )L 28 o 18 3 1G5 ) 45 A 3
TR e 1 2 8 5 AR O, AR WIE ST FZ 43l vh 3 TG
FEAT B B m T XK 4, SRR EE & &
WM T FXK 20, H. FZ 2035 AR G A AR B2 45 JK
AP B E . SRR E A = Y fE 45
- Bz An i ke A B AR B R A 7 TRt
Z: 57 Jigy 18 S 52 755 R0 B R 2 8 A N7 R 4
R DL R R R R AR AT B T 2 e bR
FIRKE S 5 T TS A7 58 38 vh 52 26 15 R
AR 2 32 - R 80 T T 14 = B, DT 17 18 T

FEHGE T IEH .

i BRTIR, Z e R D IRIEATRES SR T A
PERSE B ARANEANSEIN 11 Rk i, RIS 1 iRV
HHE W8 A 4 DT BT L FG s A5 AR
BB T A FRAE R B R ERE R SRR
JiE A5 BRI AR XS 2 B2 9819 MRV -4 i L o O e 2
TR, WMk 1 A5 VS eIk R 2 TR Tr A
WS RIVE]
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