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Liver with Liver Stagnation and Spleen Deficiency Syndrome and Intestinal Microflora
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[Abstract] Objective: To study the clinical efficacy of Chaihu Shugansan on non-alcoholic fatty liver
(NAFLD) patients with liver stagnation and spleen deficiency syndrome and its effect on intestinal flora.
Method: The study was a single-center, randomized, single-blind, placebo-controlled clinical study involving
80 patients with NAFLD treated from January 2019 to January 2020 at our hospital. They were divided into two
groups (Chaihu Shugansan group, n=40) and control group (placebo group, n=40). The two groups of patients
were given lifestyle intervention as the basic protocol. The treatment group was orally given Chaihu Shugansan,
and the control group was orally given placebo. The drugs were given twice in the morning and evening, 1 dose/
time. Patients were followed up for 12 weeks. Before and after treatment, the efficady on liver steatosis was

observed by abdominal ultrasound and transient elastography (Fibroscan) , levels of alanine aminotransferase
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(ALT) , aspartate aminotransferase (AST) , glutamyl transpeptidase (y-GT) , high density lipoprotein cholesterol
(HDL-C) , low density lipoprotein cholesterol (LDL-C) , total cholesterol (TC) , triglyceride (TG) , interleukin
(IL)-6,1IL-18, Toll-like receptor-4 (TLR-4) in peripheral blood mononuclear cells(PBMCs) and intestinal flora
were also detected. Result: There were 37 patients in the treatment group and 35 patients in the control group
who finally completed the study protocol. The total effective rate of NAFLD in the treatment group(81.08%, 30/
37) was higher than that in the control group (68.57%, 24/35) (Z=2.67, P<0.05). The treatment group was
superior to the control group in reducing the levels of BMI, ALT,AST,TC,LDL-C, TG, y-GT and increasing the
level of HDL-C (P<0.05). The levels of pro-inflammatory cytokines (TNF-«, IL-18 and IL-6) , the values of
Controlled Attenuation Parameter (CAP) , Liver Stiffness Measurement (LSM) and expression of TLR4 were
down-regulated in the treatment group (P<0.01). In addition, the treatment group showed increase in the
abundance of beneficial bacteria ( Bifidobacterium and Lactobacillus) and inhibited the abundance of pathogenic
bacteria (Enterobacter and Enterococcus) in the gut (P<0.01). Conclusion: In addition to the lifestyle

intervention, Chaihu Shugansan can improve lipid metabolism and liver function, regulate intestinal flora and

inhibit the level of inflammatory factors in patients with NAFLD.
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Table 2 Effect of differences between BMI, ALT,AST,y-GT after treatment
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bERis 35 MER IRl 26.04+1.83 74.00(35.00,100.00) 60.00(43.50,83.50) 45.00(28.00,95.50)"
BIT G 23.50+1.07" 35.00(21.50,50.50)2 32.00(23.50,39.50)2 35.00(25.00,43.00)
T - 5 %) BE A [ ] 5 H R D P<0.05,2P<0.01, 3,4,
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Table 3 Effect of differences between TC,HDL-C,LDL-C, TG and baseline after treatment mmol-L™!
215 % fi ] TC HDL-C LDL-C TG
X R 37 AT R 5.79+1.35 1.90(1.54,2.12) 3.08(2.54,3.55) 2.91£1.09
BT A 5.45(4.85,5.87) 1.90(1.54,2.12) 3.08(2.54,3.55) 2.02(1.45,2.45)
BIT 35 IRIT T 6.23+1.38 2.54(2.42,3.04) 2.17(1.88,2.53) 3.12+1.07
YT IR 4.52(3.80,5.42) 2.54(2.42,3.04)% 2.17(1.88,2.53)% 2.02(1.66,2.52)
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Table 4 Comparison of differences between inflaimmatory factors,liver CAP,LSM and baseline after treatment of Chaihu Shugansan

5 B B IL-6/pg L TNF-a/pg-L"! IL-18/pg L TLR4/% CAP/db-m"! LSM/kPa
SRR 37 JAITFRT 12.54(9.09,15.54)  49.87(39.98,70.66) 0.73(0.45,0.87) 35.90(29.80,42.00)  273.95+£22.79 7.48+1.94
VRITIE  12.45(9.54,14.54) 48.45(38.74,68.41)  0.56(0.45,0.78)  35.7(31.57,41.15)  256(241,274) 7.80(5.90,8.00)
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WWITIE  8.47(6.09,9.05) 31.54(28.09,45.40)% 0.44(0.24,0.78)  22.8(20.10,24.50) 225(206,235)? 6.80(5.75,7.65)
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Fig. 4 Comparison of differences between inflammatory factors, CAP,LSM and baseline after treatment of Chaihu Shugansan
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Table 5 Abundance of Bifidobacterium, Lactobacillus,

Enterobacter and Enterococcus at genus-level in intestine of two

groups before and after treatment
XA 1
(x107)

J Bk
(x107)

FUE  BREE

éﬂ%u {ﬁﬂﬁ HT“HJ (XIO'Z) (><1()‘3)

xfg 35 VAITHT 3.0£1.81 2.21+1.33 2.59+1.43 1.73x1.13
VAITJE 2.5441.67 2.91+1.33 3.09+1.45 1.97+1.48
VRIY 37 IBYTET 3.2942.01 3.15+1.51 3.14+1.89 2.31+1.64

VAT 5.15+£2.82%) 4.9842.79% 2.07+1.78% 1.23+1.42V

2 5% B AL [ R 1A] 05 L 42 P P<0.05,2P<0.01

SRR T, R b B2 RS B o RS A I
PR K By 4 52 56 0T 5% E8 28 40 BH 4 1w T 85k JE ik
HLATBi 76 NAFLD (97 8070 0 ARWF58 & sl | Bl
B, BE 2 BN AT X BRI IR, DA AR 36 7 =0T
T Al b, W 5% 48 0 B 06 NAFLD & 1 IR
TR N T RRE () S )

HEEIA S, NAFLD Af U3 5 “ i LR 7 464
W, 28 2 5 O HLs PR AL AT 255 4 B IR o 3
F N R 22 o o R R R S s P EAR S
R SRR AR LR B 2GR A X I LAY A
PN R B, LA, 5 AS fd iz, KR
A5 AR PN 2, P AR 4 8 Il BHL Y B 20
RO R B Gh | BH A U Tk 2% 1T SRR W I o AT
INNPY FE NAFLD &4 & Rt # b, J0 I8 Je 76 B i
00 B B SR I AN 0 AT DL AR A R Ak g f
R B B SR AR 2. Al BEUE I R AR LR
I 55 25 4141 AT DAAR 8 7 R0 4 e R . R, DS
B HC O T A R AR O A R Y Il R
Jrae,

Setm Rl AR E2 ), FEH kIS
AT IS BRE AR RS CH R 7R 2R
7 AR IR 1 28 L 5 28 o B i AR B B AL
7z 38 T A T I B

ENTIENESE ST N 17 gy R N R
A EETEAS I6 97 415 A B10% 81.08% , X R4 B A7 4K
2 68.57% 5 M 52 45 502 0 3 8O B2 VAL iR T 4
SRR 72.97% , % B ST ROR 57.14% , 4L TT
B AR A M 22 S E A R R AR TR
A T WA ST NAFLD A 2L, iX 5 = N Ah 45 me #E 77 1
T A gy =X WU A S I EOR
7, AT $2 IR YT NAFLD B I R IT 85, 328 7 S8 0 B JIT
BS54 35 7 2T BUA I NAFLD, BA P[] 5 2501

YEF . X NAFLD % BMI X I Jg (Y 5% i #F 55 45
WIR, 5IRYTHT AL, JCie R AR TR O ST I, i 2 B
A S B AL, AR GE 3 B IR NAFLD & % BMI,
ALT,AST, TG M LDL-C /K, B b 2 &b, 4580 5
T B8 BE % 2 3% NAFLD & % ) HDL-C, TC & y-
GT /Ko 097 It , 5 AR 6 T W4l b4, 25 8 i
AFHLXT F NAFLD % BMI,ALT,AST,TC,HDL-C
S LDL-C 7K V- B 51 & 35 b ol 35 4 i 9 4 7
TG K y-GT J 1l el 3 6 i & 2 5 . WaliGyr e
520 1 24 L g, Se 5 I BUIA YT JE BMIL ALT,
AST,TC,LDL } y-GT 5 % £k 25 {5 2 3 I8 T XJ If
4,1 HDL-C 2 & TAE A THd, 2784
Gt E ., VG REW, XN BIT RN
BMI, Ifil fig L 30 23697 Ja 5 B4 i 22 L3, $m
e ARG 7 S A FE Al S8 O D IR 97
NAFLD A 5 4 i) 42 1 44 5t £ 9895 1 A 19 46
X5k BB S — 8, K RGN S Meta 20 Hr
SRR, B S B RO S0 41 7E RCT W g iE 52 A
BM5%A4A . A6 RCT S i JF B4R YT 5 W fig
B WK TC, TG M2 LDL-C K ¥, # 6 ™ RCT 4134
I7 )5 WoR fE B 3 AR ALT, AST K F , A 97 RCT iRk
55 QL3R I7 I A SR AR T B AL, 41 7% S8 5 B 1
B AR 9T NAFLD A 897 30, e A 880805 AE AR
JH D3 fE i A5 R B L S AR A o

NAFLD i & 4= &k Ji& | 5 i 18 T8 B - 0 IH ¢
REY, BHATIA N, W - BT 42 b 8 W R E T
NAFLD [ 5 B2k 12 . 18 40 1 19 7= 4, W ig 2 4
(LPS), 4 1§ DNA 45 HA3 W8 75 09 JIF 35 1, R 42 i T
JUE 4 i S £F A Ak 1E R . 3 S8 40 B 7 AR T 40
Fe 1 22 bR 2R 22 (R BEONE A, 7R AR — R R E
SR o Toll FE3Z K J — 2 RAR e 2K )8 T 1
R AZ R TLR4 22 1402 Toll FE 32 (K i 51 22—,
J& LPS 132 4K , TLR4 YE & LPS 1 %2 {& , LPS/TLR4
T 2% AT DL S RORE A TL-18, IL-18, IL-6 & 4 3 &
AN 2 5 I 8 Z ST AT ZE NAFLD 1 & 9 Bl
il o B SC R M AR T . AR SRS R R AN
P, 5IR 7 AT A IR 9T 41 35 IL-6, TNF-a, IL-
18, TLR4, CAP J LSM J7 T A B & T B, 1 % BE 21
LA CAP J5 i A B 3 22 5% , IL-6, TNF-«, IL-183,
TLR4 X LSM Jy [ UG & Pk 22 = o R Y7 5 1] e
B, 50 MY R iR JT 4 7E 1L-6, TNF-a, TLR4 JZ
CAP J7 A7 WIS F B, i 7€ IL-18 S LSM J7 [, P 41
PRI W35 25 5 . MIALIRYT G 5 AR L 25 L 8%
1897 A A1E IL-6, TNF-a, IL-18, TLR4,CAP }2 LSM 5
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L2k 22 H W E LT X AL . $E R AR Oy LT T RE
2 0 S8 IR W 22 (CAP ) , {H X T NAFLD
FEE 1 AR RE R S U s D) G b S O A L
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