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Abstract: Objective To investigate the efficacy and safety of Shuganning injection in the treatment of liver injury by observing
the clinical outcome of patients with liver injury after treatment with Shuganning injection and comparing it with reduced glutathione
(GSH). Methods
YouAn Hospital, Capital Medical University; Nanyang First People’s Hospital ; The Second Affiliated Hospital of Xi’ an Jiaotong
University; The Fifth Medical Center of Chinese PLA General Hospital; The Third Hospital of Hebei Medical University; The

Affiliated Hospital of Guizhou Medical University) from April 25, 2019 to February 28, 2022. The patients were divided into

This study was conducted among 175 patients with liver injury who attended 6 hospitals in China (Beijing

experimental group (89 patients treated with Shuganning injection) and control group (86 patients treated with GSH) , and the
course of treatment was 4 weeks for both groups. Related indicators were recorded before treatment, after treatment, and after drug
withdrawal for 8 weeks, including liver function parameters, blood biochemical parameters, blood lipids, coagulation profiles,
liver fibrosis markers, traditional Chinese medicine (TCM) syndrome score, and ultrasound findings, as well as adverse events
during treatment. The Wilcoxon rank-sum test was used for comparison of continuous data between two groups, and the chi-square
test was used for comparison of categorical data between two groups. The Wilcoxon signed-rank test was used for comparison of
observation indicators before treatment, at week 4 of treatment, and after drug withdrawal for 8 weeks. When the efficacy evaluation
of TCM syndromes was used as the outcome, a pooled analysis was performed for the effective cases and the markedly effective
cases, and a Logistic regression model was used to calculate the odds ratio (OR) and its 95%CI. Results  After 4 weeks of
treatment with Shuganning injection, the patients showed significant reductions in TCM syndrome score (P<0.001) and the levels of
aspartate aminotransferase , alanine aminotransferase, total bilirubin, and direct bilirubin (all P<0.001) and a significant increase in
the level of albumin (P=0.002) , and these significant improvements persisted after drug withdrawal for 8 weeks. Furthermore,
compared with the control group, the experimental group had a significantly higher proportion of patients assessed as effective or
markedly effective cases (48.31% vs 32.56%, P=0.033). Compared with the control group, the experimental group had a
significantly greater change in TCM syndrome score at weeks 1-4 of treatment and after drug withdrawal for 8 weeks (P<0.05). At
week 4 of treatment, the experimental group had a significantly greater reduction in alanine aminotransferase than the control group
(P<0.05) , and at week 8 after drug withdrawal, the experimental group had a significantly greater reduction in alanine
aminotransferase and aspartate aminotransferase than the control group (all P<0.05). One patient in the experimental group (1.12% )
experienced an adverse event, which was determined to be associated with the progression of viral hepatitis. Conclusion Shuganning

injection can effectively improve liver injury, with good long-term efficacy and a low incidence rate of adverse reactions.
Key words: Liver Injury; Shuganning Injection; Treatment Outcome
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F1 BEEZISTE
Table 1 Baseline characteristics of patients

b it (n=175) IRIELL (n=89) XF HEZH (n=86) SiHE P{E
RIS (%) 39.50 (31.00 ~ 52.00)  44.00 (31.00 ~ 53.00)  38.00 (31.00 ~52.00)  Z=-045  0.654
P[5 (%) ] =124

3 101 (57.71) 55 (61.80) 46 (53.49) 0.269

“ 74 (42.29) 34 (38.20) 40 (46.51)
JE A ] (%) ] ¥=3.62  0.062

Wi 87 (49.71) 38 (42.70) 49 (56.98)

ek 88 (50.29) 51 (57.30) 37 (43.02)
JFR A IR (451 (% ) ] X=0.35  0.555

AR 152 (86.86) 76 (85.39) 76 (88.37)

HAth 23 (13.14) 13 (14.61) 10 (11.63)
L (K /min) 77 (72 ~ 84) 76 (71 ~82) 80 (72 ~ 86) Z=-1.80  0.070
I (%) ] 38 (21.71) 20 (22.47) 18 (20.93) X¥=0.06  0.803
W AR5 (%) ] 37 (21.14) 23 (25.84) 14 (16.28) X=2.40  0.118
BREAERE (%) ] 30 (17.14) 15 (16.85) 15 (17.44) ¥=001 0921
GRG0 B s L (%) ] 8 (4.60) 3(3.37) 5(5.81) X=061 0426
o EEn T [61(%) ] 56 (32.00) 33 (37.08) 23 (26.74) =192 0174
bR B E 46 /N (P=0.001) 5 BE LG bR PTA B35 T, "

3 9Tt
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Table 2 Changes in various indicators after four weeks of treatment with Shuganning injection

b TRITHI 1GIT 4 i 22{E (95%CT) PAH
BRI 11.0(4.0~17.0) 7.0(2.0 ~ 14.0) -3.0(-9.0 ~-1.0) <0.001
JFEtetebn
TBil( pmol/L) 25.37(15.40 ~ 48.10) 15.56(10.90 ~ 25.40) -5.24(-16.37 ~ -0.10) <0.001
DBil(wmol/L) 8.20(4.60 ~ 24.70) 5.68(4.00 ~9.80) -1.70(=6.00 ~ 0.09) <0.001
AST(U/L) 110.00(64.00 ~ 233.00) 38.20(23.00 ~ 56.00) -90.00(-206.00 ~ ~17.00)  <0.001
ALT(U/L) 216.00(93.70 ~ 399.00) 31.00(21.00 ~ 66.40) -210.59(-280.49 ~ -154.70)  <0.001
GGT(U/L) 84.00(49.00 ~ 153.00) 49.00(29.00 ~ 78.00) -29.00(~78.00 ~ 7.00) <0.001
Alb(g/L) 39.62(33.47 ~ 45.77) 45.00(37.88 ~ 47.00) 2.02(0.76 ~ 3.29) 0.002
TBA (pmol/L) 17.24(6.15 ~ 79.20) 6.90(3.86 ~ 22.00) -3.75(-31.38 ~ 0.20) 0.082
7 7 R A
JFIEAT R (mm) 124.00(117.00 ~ 128.00) 122.43(111.86 ~ 133.00) -3.65(-18.50 ~ -0.15) 0.074
I Tk A% (mm) 11.00(10.00 ~ 12.00) 11.00(10.00 ~ 11.00) -1.00(=3.50 ~ 1.00) 0.205
JIL T8 AL ik P A (mm) 6.50(6.00 ~ 7.00) 6.50(6.00 ~ 7.00) 0.00(0.00 ~ 0.00) 0.828
HEIMLAE b
PTA(%) 88.73(66.68 ~ 110.78) 100.00(91.08 ~ 125.10) 27.05(=5.00 ~ 34.20) 0.060
INR 1.08(1.00 ~ 1.19) 1.00(0.94 ~ 1.08) -0.09(-0.16 ~ -0.04) 0.004
APTT(s) 32.85(29.35 ~ 38.35) 33.35(28.13 ~ 37.13) -1.35(-3.20 ~ 0.50) 0.137
FIB (g/L) 2.25(1.67 ~ 3.56) 2.26(1.76 ~2.91) 0.08(-0.34 ~ 0.60) 0.141
FFeF 4 fbds b
HA (ng/mL.) 115.27(88.30 ~ 246.00) 98.74(79.32 ~ 189.88) -23.94(-33.29 ~ 12.74) 0.516
LN(ng/mL) 59.39(36.35 ~ 80.26) 48.44(38.23 ~ 58.82) -11.65(-17.18 ~ 8.30) <0.001
Il -PC(ng/mL) 21.14(11.53 ~ 50.10) 27.69(9.27 ~ 41.95) -9.31(-25.12 ~ 3.05) 0.133
IV-C(ng/mlL) 64.79(41.00 ~ 76.63) 45.73(34.21 ~ 60.40) -22.16(=25.76 ~ =7.40) <0.001
Mg FR
TG(mmol/L) 1.30(0.91 ~ 1.72) 1.25(0.99 ~ 1.45) -0.02(-0.13 ~ 0.10) 0.709
HDL-C(mmol/L) 1.03(0.70 ~ 1.36) 1.23(0.94 ~ 1.52) 0.07(-0.01 ~0.14) 0.064
LDL-C(mmol/L.) 2.48(1.95~2.93) 2.70(2.31 ~3.12) 0.01(-0.32~0.32) 0.965
CHO(mmol/L) 4.13(3.20 ~ 4.83) 4.26(3.86 ~4.73) -0.03(-0.23 ~ 0.23) 0.848

1 TBil, BIHZL % ; DBil, B HEIHLL 2 AST, KA GRS SLE T T ; ALT, TR 2R Z 56 R4 T ; GOT, y- B 2 WL 71 ; Alb, (18R 11, TBA, BIHI
1% s PTA , SE IS B2 5 INR, 6 PRERUEAL LU (B 5 APTT, 55 AL38 4358 M0 735 AR R) 5 FIB , £F 4828 1 HA L B B AR ; LN J2RE 46 1 5 T-PC, LAY Ry
W IV-C, IV U I s TG, Hh =R s HDL-C., %% i I8 2 (1 H 15185 s LDL-C., IR %% i g 2 1 AF [ 5 CHO |, G IH [ st

TR S VRO S SR P 2 2 JE B X A, B/ e
BRPRARF A5 | DT 2 F4E 98 72 R i S 45 64 6 1D )
40 L o 32 700 50 A SR L T 52 120 Y2 AL 52, /0
B PERR VR A n, b IR AR R L £ 2T 24 G 2
[ 2 H9F235 S BERETF IR R Bl ) | 5 2 g 36 AT 05 5 3%
T P IE T R AR 2N L W 4R T | R 1 4 AL T B
LTI 2 s 0 L )95 B A B R . SR AR Rt T
U 94507 2007 B A g R R 5 4 5 K 2 A
DIRERCE AR A T 45 A R B M X S
5 2 D R S RV R B I . 4B AL I
TERG I 955 85V AT 26 TS 44k 25 P vh B R4 22
PUROPEA . WFSEIESE , &F T 7 7 S AT LA R AR AP %
A S B TR I KT, 900 o 4P R, DRR A A4 O T

S TAL S L/l

ABEFEH &I T SRR 4 )5, B R IE
AT 25 AR, DI RE BE IL LR S AT4T 2 AL fs bRt
AWEUGE . BUAN, 2R 8 A, A B T R
K fe B e LT A AR bR A Y7 Tt i 2
AR A AR BB AT o 1K 89 I T
G VIR RS R A SR B R I s 2 R A
K ARFMRAERR1.12%, LA LFRT,EFFT 5
TROAT DALY A A RO P T AR S AT 4 407, HL s 3993k
RRAF, LR

FUAT, LA GSH AR B PR IR PY 25475 2 i FRYA S 7 T
P05 68 T ZI 2, GSHGE 28l I AL 75 | RS 1) 45 0 24 LAY
—E R, BEUE 2 5 TR N = SRR AR IR MR Gl , 3
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Table 3 Changes of various indexes in the eighth week after withdrawal of Shuganing injection

ity IRITHT 152455 8 T 2B (95%CT) P{H
PP BB 11.0(4.0~17.0) 45(1.0~13.0) -3.0(-10.0 ~-1.0) <0.001
Y ReFER
TBil( wmol/L) 25.37(15.40 ~ 48.10) 14.50(11.23 ~ 21.6) -4.20(~11.40 ~ =1.00) <0.001
DBl ( pmol/L) 8.20(4.60 ~ 24.70) 4.57(3.34~7.90) -1.60(~4.93 ~ -0.24) <0.001
AST(U/L) 110.00(64.00 ~ 233.00) 29.90(21.00 ~ 40.00) -94.00(~191.00 ~ —28.80)  <0.001
ALT(U/L) 216.00(93.70 ~ 399.00) 27.70(18.90 ~ 44.00) -217.00(-274.00 ~ =167.90)  <0.001
GGT(U/L) 84.00(49.00 ~ 153.00) 25.00(17.00 ~ 52.00) -31.50(-94.00 ~ -10.00)  <0.001
Alb(g/L) 39.62(33.47 ~ 45.77) 45.55(41.60 ~ 47.50) 2.55(1.20 ~ 3.85) <0.001
TBA (pmol/L) 17.24(6.15 ~ 79.20) 4.20(2.10 ~7.70) -3.65(-18.50 ~ -0.15) <0.001
7 P oy A
JHREAT A4 (mm) 124.00(117.00 ~ 128.00) 120.55(111.55 ~ 129.55) -4.50(~10.00 ~ 4.00) 0.001
[Tk PN AR (mm) 11.00(10.00 ~ 12.00) 11.00(11.00 ~ 11.00) -0.00(~1.50 ~ 2.00) 0.774
JIL I 5 A # fok P A2 (mm ) 6.50(6.00 ~ 7.00) 6.50(6.00 ~ 7.00) 0.00(0.00 ~ 0.00) 0.914
B A b
PTA(%) 88.73(66.68 ~ 110.78) 111.80(100.10 ~ 121.10) 17.54(9.05 ~ 26.14) <0.001
INR 1.08(1.00 ~ 1.19) 0.98(0.95 ~ 1.03) -0.07(-0.18 ~ -0.02) <0.001
APTT(s) 32.85(29.35 ~ 38.35) 34.60(32.02 ~ 38.03) 2.10(~1.90 ~ 4.30) 0.530
FIB(g/1.) 2.25(1.67 ~ 3.56) 2.63(2.35~2.95) 0.09(-0.27 ~ 1.04) 0.105
FFeF 4k ds s
HA (ng/mL.) 115.27(88.30 ~ 246.00) 76.03(62.10 ~ 103.51) -41.3(-53.87 ~-17.38) 0.002
LN(ng/mL) 59.39(36.35 ~ 80.26) 42.98(36.32 ~ 48.02) ~14.08(-26.36 ~ 2.50) 0.022
Il-PC(ng/mL) 21.14(11.53 ~ 50.10) 18.28(5.82 ~ 30.74) -16.30(-20.60 ~ -11.95)  <0.001
IV-C(ng/mL) 64.79(41.00 ~ 76.63) 31.02(16.09 ~ 45.95) -24.28(-29.21 ~-19.85)  <0.001
MARFEFR
TG (mmol/L) 1.30(0.91 ~ 1.72) 1.11(0.84 ~ 1.32) -0.04(-0.27 ~0.14) 0.399
HDL-C(mmol/L) 1.03(0.57 ~ 1.49) 1.41(1.21 ~ 1.48) 0.13(=0.05 ~ 0.23) 0.002
LDL-C(mmol/L) 2.48(1.95~2.93) 2.72(2.41 ~3.13) -0.05(-0.36 ~ 0.27) 0.893
CHO(mmol/L) 4.13(3.20 ~ 4.83) 4.39(3.91 ~5.17) 0.04(-0.37 ~ 0.29) 0.968

E:TBIl, BARLLE s DBIl, EHEANLL R AST, RA MR ALT, W PREHEH M GOT, v- A B Ml Alb, HEE H; TBA, BT

Bk s PTA , BE LB G S 5 INR , B BPRAREAL FUAE  APTT, 15 A0 4358 1L 76 WA (8] 5 FIB , £F24E 55 (15 HA L B I BRHR s LN, JZANE & (1 ; I -PC, I ARy
JE D IV -C, IVAEIE S TG, Hih =1 s HDL-C., 2% B2 A 8 (3 BH [ 85 5 LDL-C , {157 2 A 2 (4 IH 1855 CHO , i BH [ e

x4 MABEPEIEFETITULR

Table 4 Comparison of score changes in traditional Chinese medicine symptoms between two groups of patients

i) A 1541 (n=89) X 2 (n=86) T 22 {H (95%CT) P1H
TRITES 1A -1.5(-4.0~0.0) 0.0(-1.0~0.0) -1.0(-2.0~-1.0) <0.001
TRITES 2 8 -2.0(-6.0~-1.0) -1.0(-2.0~0.0) -1.0(-2.0~-1.0) <0.001
HITH 3 A -2.0(-7.0~-1.0) -1.0(-3.0~0.0) -1.0(-2.0~-1.0) 0.001
TRITHS 4 )8 -3.0(-9.0~ -1.0) -1.0(-4.0~0.0) -2.0(-3.0~-1.0) <0.001
1525 8 JAl -3.0(-10.0 ~-1.0) -2.0(-4.0~0.0) -2.0(-3.0~-1.0) 0.002

WEHIEIGE I RA S R A S s T Y &
1M, GSH M 85h £3 Bt , HLRTRES | A 35 R E SO F A& 4E
JUE L AN 2 T R A A B S N 255 iR K 2 DI RE
BERHER AR, BEEERETCR W, &7 T A GSH X 513
A0 AR ET I T AE R AR I £ 3% N T S e Jy IR AR

W E, TGN 60 f 2tk EE R R T R A
) H O BIF ST IR YT T ET T 415 GSH 41 3 ALT .
AST J TBil /K- TG 1 3 22 7 (H & 4 JEIG YT e &7 T 41
[ ALT  AST J2 TBil /KF 3K T GSH 41 . %% — i
g A 80 15 245 1y M I3 403 KB B O IE O o, T T 4L RN
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Table 5 Comparison of changes in liver function indicators between two groups of patients

s I 2H (n=89) Xf HEZH (n=86) H 22 (95%C1) PiE
T 4R 2
TBil( wmol/L) -5.24(-16.37 ~ -0.10) -7.30(-15.41 ~ 0.60) 1.12(-4.32 ~ 6.70) 0.769
DBil(pmol/L.) -1.70(-6.00 ~ 0.09) -1.90(-10.58 ~ 0.00) 0.30(-1.50 ~ 2.75) 0.663
AST(U/L) -90.00(-206.00 ~ —=17.00) -39.00(-140.10 ~ 13.00) -21.30(-67.50 ~ 14.10) 0.186
ALT(U/L) -210.59(-280.49 ~ -154.70)  —94.00(-236.00 ~ —20.80) -73.00(-145.00 ~ -3.60) 0.040
GGT(U/L) -29.00(-78.00 ~ 7.00) -13.00(-57.00 ~ 6.00) -15.00(-36.00 ~ 5.00) 0.122
Alb(g/L) 2.02(0.76 ~ 3.29) 1.75(0.70 ~ 2.60) 0.39(-1.31 ~2.00) 0.645
TBA (pmol/L) -3.75(-31.38 ~ 0.20) 0.68(-8.44 ~3.00) -1.77(-8.44 ~ 4.10) 0.424
1525 8 Ji 2218
TBil(wmol/L) -4.20(-11.40 ~ -1.00) -3.30(-11.49 ~ -0.64) 0.20(-2.70 ~ 3.81) 0.898
DBil ( wmol/L) -1.60(-4.93 ~ -0.24) -1.52(-5.78 ~ -0.41) 0.30(-0.85 ~ 1.50) 0.571
AST(U/L) -94.00(-191.00 ~ -28.80) -37.20(-118.00 ~ 15.00) -27.45(-67.00 ~ 4.00) 0.017
ALT(U/L) -217.00(-274.00 ~ -167.90)  —82.95(-180.60 ~ -=37.00) -74.64(-137.30 ~ -16.00) 0.011
GGT(U/L) -31.50(-94.00 ~ -10.00) -12.00(-55.00 ~ 0.00) -15.00(-32.00 ~ 0.16) 0.059
Alb(g/L) 2.55(1.20 ~ 3.85) 1.92(0.90 ~ 3.15) 0.70(-1.10 ~ 2.23) 0.430
TBA (pmol/L) -3.65(-18.50 ~ -0.15) -3.40(-12.80 ~ 0.80) 1.30(-2.96 ~ 5.90) 0.558
TE:TBil, BIHLT 35 DBil, HAEMNAT 25 AST, KA R IR SEFL RS W ; ALT, N R IR E L RS [ ; GOT, v- B I FE B W ; Alb, A 14 TBA, S
ik
F6 WHEBEEGT4RMARERRATFELIBRTHILER
Table 6 Changes in blood lipid indices, liver fibrosis indices and cytokine levels in both groups of patients after
four weeks of treatment
fits I (n=89) Xt B4 (n=86) 22 (B (95%C) PiH
TG (mmol/L) -0.02(-0.13 ~ 0.10) -0.01(-0.30 ~0.11) 0.01(-0.13 ~0.19) 0.870
HDL-C(mmol/L) 0.07(-0.01 ~ 0.14) 0.09(0.02 ~ 0.16) -0.02(-0.12 ~0.07) 0.627
LDL-C(mmol/L) 0.01(-0.32~0.32) 0.03(-0.16 ~ 0.26) -0.09(-0.27 ~0.11) 0.294
CHO(mmol/L) -0.03(-0.23 ~ 0.23) 0.11(-0.17 ~ 0.38) -0.16(-0.40 ~ 0.09) 0.179
HA (ng/mL) -23.94(-33.29 ~ -12.74) -24.78(-30.89 ~ -7.82) 2.76(-8.68 ~ 14.95) 0.595
LN(ng/mL) -11.65(-17.18 ~ 8.30) -5.98(-14.53 ~2.40) -4.28(-13.10 ~7.75) 0.382
I-PC(ng/mL) -9.31(-25.12~3.05) -7.68(-17.37 ~ 0.92) -3.42(-10.45 ~ 3.10) 0.238
IV-C(ng/mL) -22.16(-25.76 ~ -7.40) -18.26(-25.64 ~ -7.27) 0.80(-6.77 ~ 8.90) 0.771

TE TG, H il =i s HDL-C, i3 % FE B & H AR ; LDL-C, AR 2 i

RIS IV -CL VAR5
GSH 2l 23 ALT  ALP | TBil /K-F- 3488347 1 i 3 N,
BT 20 R A TS AR GSH A RS 11270 5%
FERF ISR B, AR 5% 0 22 o B9 BLREAS T KL BR T
LU ET HF 7 41 R0 GSH 414% G iy i i 46 A, i LA T
W BRI PT53, I3 Sk X A5 24 8 Ji] s i e S AR A T 21
] A . AFSY & B T I 2907 19 R 3 v B UE A 3T
3 B 43 HE ) BEHE A 1) 150 36 6 T8 1) R 199 3 b AR T
GSHYAYT R o BRIIL, &FIF 7 TR GHBOG BB 03 1 T 7 2%
BT AL G AR I 25 GSH, 7E I IR A 7% J1 848 GSH iA
I7 A5

ARWFFEAEAE LT R R - 2 e, AR5 LA S A

R UIREESE ; CHO , SR FE S HA, B B B2 ; LN, BANE & 1 T-PC, T

L AR FFEREA R H O 2 D E S (HRDF S X R 2
k3 b T Re R T T 4 e 1 A SR R i
HYSE I . RAHIBIETE BN ATE R A REAS 1 S 5 [
B MRAOREA o U ASBIF TS W &5 I 3 T 5 T LAY
R R I B0, (EUR A T R A 3 M R AR5
BLA , ARG A — AR R GBI

£ b ARG UESE T I SR RT L AE A A
13, I AT B B Y 78 &FIF T i e s v B2
EAG T 73 S AR e G Ml K 1 25 7 T 1) DA . 2 0 T 4%
GEIRTT 251 GSH, WL IA) A RS2V R A R AR, 22 4
Bl (HAR I R — 24 o
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