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Application value of magnesium isoglycyrrhizinate plus reduced
glutathione in hepatocellular carcinoma patients undergoing
hepatectomy
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Abstract Background and Aims: At present, surgical resection is still the first therapeutic option for hepatocellular
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carcinoma (HCC). However, the hepatic ischemia-reperfusion injury (HIRI) is difficult to avoid after
hepatectomy, which severely influence the efficacy and outcomes of the patients. Given the oxidative stress and
inflammation playing critical roles in the mechanism for HIRI, this study was designated to examine the effects of
using the anti-inflammatory liver protective drug magnesium isoglycyrrhizinate combined with the antioxidant
reduced glutathione on HCC patients undergoing liver resection.

Methods: Ninety HCC patients scheduled to undergo liver resection from March 2016 to March 2019 were
enrolled and randomly allocated to control group and observation group, with 45 cases in each group. Patients in
control group were given reduced glutathione by intravenous infusion after operation, and those in observation
group received intravenous infusion of magnesium isoglycyrrhizinate plus reduced glutathione after operation.
Both regimens were administered once per day for 7 d. with 45 cases in each group. The main clinical variables, the
levels of indexes for oxidative stress and inflammatory cytokines on postoperative day (POD) 3 and 7, as well as
the incidence of postoperative complications were compared between the two groups of patients.

Results: There were no significant differences in preoperative data, surgery type and liver resection scope as
well as the levels of indexes for oxidative stress and inflammatory cytokines between the two groups of patients
before operation (all P>0.05). The operations were successfully completed in in all patients, and there were no
significant differences in time of hepatic portal occlusion, operative time and intraoperative blood loss between
the two groups (all P>0.05). In observation group versus control group, the liver function parameters on POD
3 and 7 were all superior to those in control group (all P<0.05); the levels of superoxide dismutase and reduced
glutathione peroxidase were significantly increased, while the level of malondialdehyde was significantly decreased
(all P<0.05); the levels of C-reaction protein, interleukin-6 and tumor necrosis factor-a were significantly
reduced (all P<0.05). No rash, pruritus or allergy occurred in both groups. The incidence of liver failure within
postoperative one month in observation group was significantly lower than that in control group (4.4% vs. 11.1%,
P<0.05).

Conclusion: Magnesium isoglycyrrhizinate combined with reduced glutathione can protect the liver function
of HCC patients undergoing hepatectomy, which is superior to that using antioxidant alone. This effect may be
achieved by the double action of anti-oxidative stress and anti-inflammation, which can effectively suppress the
HIRIL

Carcinoma, Hepatocellular; Hepatectomy; Magnesium Isoglycyrrhizinate; Oxidative Stress; Inflammation
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PUAALH, REME T BRI A 2, S 2
PR, A HERE MR KR BRI, PRI IE R 4l
LU HE A, T Lk, AW B ER
R BRI A 30 SRR A G JRROGS e R B T DT BR RS
HFZIRE S b 22 4 i DR 7 B2

1 BBERE

1.1 —fER

YEFE20164E3 H—20194E3 H T I B 47 AT 1)
% ARG IT 0 9 B 906 R HFIE X % . 9 A FE
e (D) F£F 6 B L2 Y7 e (201748 i)
PIFRIE, JEZCTH] T Ik 28 i 41 21055 38 2% K A
2 W R A s (2 A5 G R R M R 29T B
(20174 ) P FOIBR AR E R E™ 5 (3) A R H
JHE T L BELIT 35 ( Pringledd: ) 474 A Ifi 37 BELIKT ;
(4) FFIIREChild-Pugh/rH NAS B ; (5) %
B MK BEE P2 (American Society of
Anesthesiologists, ASA) DRI~ . HEER P
HE: (D) BFEhfEChild-Pugh/r 9 C S, K AR g kb
e B B DR IS I N IR S BUHE TSI (2) &
IR DR RE S E A2 (3) A O E RGN
SRUBEENG 5 (4) BE I D RE W] R R B0E H A H B gE
P /MR 2 5 (5) I /MR T #<40 x 10°/L3 ;
©) FREH .

K BE ML 2 0k W A2 0y R IECZH R L
KW, B 45H], X B AR I SR FH Dk 1 R
AU H R, W Z2 20 R S5 R HT e kO 1 S R
BRI E AR B H K . PRALAY B e R B . AR
0B L iR A3 09 R e R AR BE R EAT A, BITES It
25 (¥P>0.05) (F£1) o i BE XA
FEHNG, HEFETAERESR.

1.2 BT AE

R TE 2 32 VDB TR of R T FE T i BEL D
7 (Pringled: ) 174 AL BT, ok pi
Wit <15 min, ABHWIEE <30 min, K5, 4
T R SR E R A e H AR ( BB E B
A BRAR, EZHEFH20052398 ) 1 200 mg
Rk . AR TEXT A SRt 1, AT R
iR B T S (YT 95 1 KK W 25 Ml 4 A1 ) A BR 2
A, EZ5ETFH20051942 ) 200 mei ki . ¥
KR, EITT do RIGT LB IERE . AT
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x1 FMHBE-RBLRLLE (n=45)

Table 1 Comparison of general data between the two groups

(n:45)
FHIE XFHRZH WELH X/t P
il n (%) ]

5 35(77.8) 33 (733)

& 10 (222)  12(267) 0736 0.362
SIS (%, x+s) 5227 £10.63 51.92+11.32 0.922 0478
Jihgd o3

I~ 40 (889) 39 (86.7)

Mla 5(11.1) 6 (133) 0574 0.079

MR AT (em, x+5)
Child-Pugh 73+4% [n (%) |

586151 574149 0429 0264

A 38 (844) 39(86.7)

B 7(156) 6 (133) 0376 0.183
ASA 3 [n (%) |

I 36 (66.7) 38 (84.4)

il 9 (200) 7 (156) 0761 0872
BIHFELE [0 (%) ]

= 31 (689) 32(71.1)

5 14 (31.1) 13 (289) 0864 0.297
FEIIBRIER [n (%) |

FFELUIBRA 17 (37.8) 18 (40.0)

2L RFUIBEAR 14 (31.1) 15(333) 0628 0.183

JF=m-DIERA 14 (31.1) 12 (26.7)
FARTHn (%) ]

FFETFAR 20 (444) 21 (467)

WA 25 (456) 24 (533) 0970 0291

1.3 MR

WL %6 20 F8 I — TR AR bR s A D P A R
BEARHEEARE3 . 7 AR IRETE A5 . AL B BLER
b5 2 E 98 bn s WP B 14 NIE R E
KA, 4G 0T B . ARy I Rk
ge o VTR . TP . RIERSE
1.4 HLIEREN 7T E

S FARANT dRARJE3 dFT7 dh R # 5 E
SMEFIKIMT0 mLikAS, #E25 minf53 000 r/min
B 6 min, 4r B ORI M K 4r 4 H 24, B
T =20 CUKFERAFTEM o 4350 % JH 4 A 3h 41k
Sy BT ACKE DU I BE AR AR . MVE SHZLE (total
bilirubin, TBIL) . K14 @M &%
(aspartic transaminase, AST) | A% MR %
¥ F M (alanineamino transferase, ALT) .
AL NS AR e R R B R DU E i S b B R
LWy i b ( superoxide dismutase, SOD )
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KA, R AR b Rk E I K P
( malondialdehyde, MDA ) &4, RHDTNBH %
A8 D S I S B A o KGOS A AL (reduced
glutathione peroxidase, GSH-Px) i&PE", %40
H@%%ﬁi %Fﬁ@ﬁﬂfﬁaﬁ’tf&w;@ﬁ (enzyme'
linked immunosorbent assay, ELISA) WiRry Rl
C M (C-reaction protein, CRP) . FI4ijE
%6 (interleukin-6, IL-6) . MIRIRIEH F o
(tumor necrosis factor-a , TNF-a ) /K, 5
WA R A R A PR F
1.5 Zit=4biE

K HISPSS 20.08EAT 4 it 0 Hr, IHiBERER
B E + drifi 2 (¥ +s) Kox, dL0A] BRItk
By THBOBTRER T BIECA & (e (%) 1FRxw, 4
] FE AR x PR, [ AL [) — 48 b AS [) s i) 2 45
i be AR T S 07 22 43 . P<0.05°8 25 5 A7
il m L

2.1 WABEARPIERILE

PR AL B TR UK 5 B, 2 1) JFF 77 BH 07
Ko FARBEFA P& 2R TLEI B
X (¥P>0.05) (#2) .

R2 WHABREARFIEIRLE (n=45, ¥ xs)
Table 2 Comparison of the intraoperative variables between

the two groups of patients (n=45, X+s)

ST IBELIBT s 4 FAHF ] VNGRS
ZH 5 : .
(min ) (‘'min ) (mL)
WEELH 20.5+6.7 176.4 +31.2 274.1 +62.2
X HEZH 199 +5.9 174.5 +35.7 259.9 + 73.4
t 0.873 4.372 2.837
P 0.273 0.293 0.762

2.2 MAEEINEEIEIRILER

ARHETL d, AR IR TG 2 R
(¥P>0.05) ; RJF3 d, PIgLHEETBIL, AST,
ALTHARHFTT d¥A ThiE, (B L% 4 W] AR T %) AR
4 (¥HP<0.05) , K57 dMAFEREA BT, W
FUH T IEEI R (HP<0.05) (%£3) .
2.3 MARERNNHIEIRIER

ARHEGL d, PR A NHOK P 22 5 B 5e 12
BN (¥P>0.05) ; RF3. 7d, FALERESOD,
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MDA . GSH-PxE AT d¥ A F 5, (B
SOD. GSH-Px/K B & T XF B4, MDA/KFH
BALFXT Y (¥9P<0.05) (F4) .

R 3 FHBEMINEEIEIRLE (n=45, X xs)
Table 3 Comparison of liver function parameters between two

groups of patients (n=45, x+s)

Eiza) WL X IR AL t P
TBIL ( pmol/L )

ABET1d 242439 254+43 1.872  0.917

AJG3d  266+6.8" 332+54" 0973 0.042

ARE7d  222zx4.1 26.5+4.2 1.872  0.027
AST (U/L)

Auild  799+9.7 82.8+10.5  2.736 0.790

AJE3d  944+102" 1034+93"  1.836 0.046

RJg7d  557+73 715+89 0.874  0.039
ALT (U/L)

ARET1d  652+8.1 66.4+9.3 3.993  0.108

AJF3d  1133+253"  1322+262" 2.873  0.037

ARig7d  524=+7.1 60.1 + 8.0 2.698 0.031

T 1) SRR, P<0.05
Note: 1) P<0.0S vs. preoperative level

R4 WMABENHISIRILE (n=45, ¥ +5)
Table 4 Comparison of oxidative stress indexes between two

groups of patients (n=45, x+s)

€00 WA Xt BE 2] t P
SOD (U/mL)

ARi1d  142+23 15427 2231 0.594

ARF3d  38.6+5.7" 26.6+42"  0.863 0.031

ARiF7d  243+34" 19.5+35"  0.753  0.036
MDA ( U/mlL)

AT 1d 7.8+ 1.1 8.1+1.5 1.873  0.729

ARG 3d 10.0 £ 3.9" 12742 0963 0.021

ARG 7d 83+2.1 102+34" 0472 0.042
GSH-Px (U)

A 1d 0.8+0.2 0.9 +0.3 1.762  0.630

AJE3d 1.5+04" 1.2+04" 1.549  0.043

ARJG7d 1.3£0.3 1.0+0.3 0.993  0.029

e 1) HARFTIEL, P<0.05
Note: 1) P<0.0S vs. preoperative level

2.4 MABRERERFKEILE

ARATL d, P RIER FKF LG22 7
(¥1P>0.05) 5 RJF3 . 7 d, PidlEECRP,
IL-6. TNF- o« 8RR 1 d¥4 TFi, (3024 %
FXHEZA ($P<0.05) 5 RJG7 AP HRIA
%, WA TFREE NI E (¥P<0.05) (£5) .
25 WABREAB1NMANHERERETEZES

b

ARG WA R W LT ST ORIk &
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Ao WS AL 2 RE 3 v kAR R WA T X IR A
(P<0.05) , W4 HAbIF KA B9 & A 3R WL HT 2
Giiter e ($P>0.05) (3R6) o MAEA 14
BET A i o

®5 PMABRETERERRERTFKFLLE (n=45, T+s)
Table S Comparison of the levels of inflammatory factors

between the two groups patients (n=45, x+s)

Tabs WEH popiiEl t P
CRP (mg/L)

Api1d  15.0=x25 149+23 1.873  0.797

ARJg3d  253+35" 308+4.1"  1.297 0.030

ARJg7d  199+34" 247+35" 0394 0.024
IL-6 (U/mL)

Auild  263+43 255+4.6 2.639 0.858

AE3d  41.1+52" 484 +6.1"  1.284 0.037

AKF7d  263+4.6 304+62" 0970 0.029
TNF-a (pg/mL)

ARHT1d 14+0.5 1.5+04 0.793  0.479

AfF3d 56+1.1" 79+13" 0980 0.039

AJG7d 2.7+0.8" 42+1.0" 1.836  0.045

T 1) S5ARHTAE, P<0.05
Note: 1) P<0.0S vs. preoperative level

®6 WMHABRERBINNARFALELEBRLLE [0 (%) ]
Table 6 Comparison of complications between the two groups

within one month after operation[n (%)]

e I 2t L T O Y e O S R 1

ML 5 (111)  1(22) 1(22) 4(89) 2(44)
X 6 (133) 1(22) 0(00%) 3(67%) 5 (11.1)
X’ 0973 0822 2821  1.836 0482
P 0182 0193 0836 0273 0.026

JH 98 2 NS A R e v dse i UL L e B0 Y 9
iE 22— R 0 Lh RE AR OR B G, BRI T g
) B2 W RG YT, B RIA YT I A S0 O ik
EFARYIEE . HFREF AR ZERHWAF T, i F
K Pringleik", SR, X 7 i 0] 66 52U IE
it . Fg H R P R AR 2 R TR O & AE AR AR
o, #Em S EHIRT, BR& T DI BR K Al A ¢
FARM G RN H . Hik, 430257 FDRA S
HIRIW & A NS, 54638 1Y BB R m, o>
JEOIBE AR P HIRTA & A=, ZE K AT #5532
0 T A g R (T S Tl ¥ s B 1 i i i B
W o HIRTIY & HLE] M A 56 4 B, A5 i gt
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INAATRE S E AL . RUENTRELZHE . 240
M. A AR FEE A G, 2 R R
Tk, EAEPRE . MEERLY, R H AR
FESE . RS B H AR, BAPIR . H.
PRI AR MRS . bR W SRS VE T, DT o 5 I ik
e, (EotRFan A, BSR AT AR ThaE! T, 3
T, AW E £ 50 BT R B R G A R AR
O R XTI A DD R R S AR L AR R
R 5 1 4 A PR 7K ST B 52 I

I ¥ ALTHATA ST & i A 3% ) 4t it 463 05 2 3
TBIL AT M4 A Th g . GE AR, W
e R N 781 70 A < 1 S A T SO
FAREB K MA P &N 2EFYESEIT¥E XL
(P>0.05) . ARuj1 d, PALAFIIAEE LG it 2
5 (P>0.05) ; RJ53 d, P4 HRFETBIL, AST,
ALTEARHEIL d¥A T, (HULEEZH B AR T % iR
4 (P<0.05) , RJ57 A58 H %, WE
HRBFEEWE (P<0.05) , RUIHIRIZEFYIBR T
RIGATT G, 2 A E R s g, H 5%
R BE I G 340 TR A M H RO R S I T fE 1 R
PR R AE L BRI EIE SR SE, R AR B
AT LA 3350 Hb 300 7 28 42 B X A A0 355 5% 04 I 4 B L O, BT
TR A AE T, AL AT BB 2 T A A
I X B8 K2 W5 AT 375 S 1 B 40 i 08 T B AT B R
ZRHFR LR, RHERERES SRR
PR R, BB S G IRIG I AR, s )
e, ST NFLF4Efb . nT UL S R R BE NI REE AT 4
il JFF 2T 4 A 38 i sk T 700 200 i )3 5 40 ) 40 i 08 T
KA fE

SOD. MDA . GSH-Px ] [z B HL A 48 Ak 17 3 o
JE, SODA Bh T 91 @ MLV BR TG M A% (reactive
oxygen species, ROS) [WAEJS], MDATR] S BEHLIAAS
J it A AR B R SR . GSH-Px A] F T & HLA T
BT AR KSR ARG R, RATL d, W
HAAAL R BOKE- TSt 22 % (P>0.05) ;3 RJE
3.7d, MAEFESOD., MDA, GSH-PxE A HI
1 A A TR, HUWE4HASOD ., GSH-Px/KF
B W X HR4H , MDA KB &A% F % IR 4
(P<0.05) o VLIS H R0 B B G 00 J5 7 45 ik 1
RO T HLAXTROSHYIE BREE J1, FEAK T A8 BTl 4
R B, $Em THAAEE . RSP dk
B, S H R BE A 4 A K BB A RO R DD R

http://www.zpwz.net



4

BET, % FHEBREES I FEA B H IO AT 20 Ha 8 AT Vil B0y LR 463

JHF Sk L PR G A A, R T O A A B A L X s
58 45 F 445 7 HUE 55 5 1 B R BE A B T RR AL
(NN AT S BT

CRP. IL-6. TNF- a A % 5E 141 21640 2tk 15
SN R EEE AT PR AR EE g, RETL d,
WA RIEH TR PG %25 (P>0.05) 5 R
JG3 .7 d, MARECRP, IL-6, TNF- o & AR
1 d¥AETFE, HWEAME T X B4 (P<0.05) ;
RIGT dWILLTE bR A W%, WA 4R B 5 B
(P<0.05) , W05 H R8I A b i B 4 i
H KA R MH TCRP . IL-6., TNF-a KF, [
I8 T HLIA I RAE RN . sl REN R, S H
2 BE 0T M B AE A P I BE I EROCR B 3%, T
TNF-« . IL-67KF . THEMS %2098 Bon, ik
H5E B B R R R F S R BE IR T I T g
B, XHRERFOIaE . THIBREE A fEUEER .
DL AT WL, S R T ML 4 A N

AN, WAL R W S L R Bk BOAE
WREA, WHKEHYAGH R MAY AR K
I o WL EE 20 ) ARl & R R W R T IR AL
(P<0.05) , iF—2F50 5 1 5 R B B & 3A I Al
B H T AF DI ae A R E A, R T E A
KR B & AR S ) i o ol AR A R B 1
ZEA RGN 40 A A A5 B ]

i BT, R AR M BR R J5 2 i B
HIRT, 5 H 500 B 6 A 8 J 2 25 Jok B ROXT A8 35 i
e BA G ER, AT RE 8 i B AR A4 48 AL R
i G R IR N el A A Y I £ e B N
AW R R € W0 B NSl U v I ES S
AR — L RUESL, 5 AT ARG HIRTA AL
WHTWRAFZYE, DU E T ™ Rl Ay
B M B 25 W SR A AR R S OF R AE Gk B R P
WFRETRE, EKEBFH AN E,
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