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Study on Clinical Efficacy and Influencing Factors of Reduced Glutathione and Magnesium
Isoglycyrrhizinate in the Treatment of Mild to Moderate Abnormal Liver Enzymes Caused by Infectious
Mononucleosis in Children

SHAO Shurong, YU Yue, CHEN Yi(Department of Pharmacy, Ningbo Women & Children’s Hospital, Ningbo 315012,
China)

ABSTRACT: OBJECTIVE To evaluate the clinical efficacy of reduced glutathione(GSH) and magnesium isoglycyrrhizinate
(YGC) in abnormal liver enzymes caused by infectious mononucleosis(IM) in children. METHODS Through retrospective
study, 171 cases of IM children in five years were distributed into GSH group, YGC group and combination group. Firstly,
background balance of each group was analyzed, disease recovery among three groups was investigated. Secondly, liver enzyme
indexes before and after medication were compared. In the end, the single factor which had significant differences was included into
multiple linear regression analysis, and factors within a same group influencing protection effect of hepatic protectant for liver
enzyme abnormality were evaluated. RESULTS There was no significant difference in the recovery rate of three groups in the
treatment of liver enzyme abnormality, but YGC group had alanine aminotransferase(ALT) level significantly lower than that of
combination group, and abnormal lymphocyte(AL) level significantly lower than that of the GSH group(P<0.05). In addition,
multiple linear regression analysis of the GSH group showed that weight and medication duration had statistical significance in the
decreasing of liver enzyme ALT(P<0.05). CONCLUSION The 3-5 mg-kg™' of YGC, a commonly used clinical dose, improve
mild and moderate liver enzyme abnormality caused by IM in children significantly. The degree of GSH reduce liver enzyme
abnormality may be related to body weight and medication duration.

KEYWORDS: reduced glutathione; magnesium isoglycyrrhizinate; infectious mononucleosis in children; liver enzyme abnormality
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isoglycyrrhizinate, YGC) At H 5 iz 25 il 1) H
TIRIT A N % % i (alanine aminotransferase, ALT)
B2 T v B S T A e 2R TR 2 2 A
ol T 2 RIS TEIR YT L IM il YT
AR 27050 B RN R, R B A AH DG SCHRAE
AR TR IO LEE B 5 A 2 Rhi
WFEGI6T7 L IM 5 R FBE S ¥ ], PP 4 i
21 L FE i R IS FH R A 97 5 0] e 45 7 T
FEOLHEUE R FUF
1 BERERE
L1 — ekt

LA 2014 4F 1 H—2018 4F 12 H T
OLEEBAEBLE 171 41, B85 4/NL IM 21
PRUETT, EIPEATITBE S . ALT . 45 515 2B
(aspartate aminotransferase , AST) . & I i /2 i
(adenosine triphosphate, ALP)FIHZL & 2 445 19
&, (2016 4FEHE R 2ImRIER : 5
W AEALTR R A PEAL Y IR 05 A4 5E SC: AST
ALT T & B i FE € X <2x IE 4 BR (upper
limit normal, ULN), #JEFE: 2~5xULN; H1JE
Thii: 5~15xULN; HEEETH#: >15xULN; He
T : >10 000 U-L~", ARSI ARG 011 0 I b
JF RS # R OL o HERR TORCH J& e K e R e
o S S DI RE R BRI o A F8 J Laae IR A g 401 1) iz
PG RIR R 3 46, 73008 GSH 4. YGC
AP HA (75 AL 2 M irgh). Hob GSH 4
81 %, YGC £ 43 ], Wefl4H 47 0. H X 3 4
JLEAEARRY . VR . AR BRE S5 Dy T AT R A

53T o
1.2 i
1.2.1 Ry ik BJLIBUE A BE S T XA SRR

57, IFTHEER C. 4iE R Be S5 G I NE MR AE
RN GE . GSH ZH7E BRIl b 5t
WFER GSH (P55 >, 85 P2y A il 254 BRTTAE A
Ay, ML EMAST R ERE 0.3, 0.6 g BH
1.2 g(f FUE A i IF R0t L 1Y F 2 B i g —
FUE, SOl R L LR ISR LR T i . AR
VLB T s R 2R A e B LS I 2 7, I
R E— N, <6 %,03 g;6~14 % ,0.6 g;
=14 %, 1.29), mHIMA 5%GS 100 mL ki
d, BEH 1R, YGC 417E Bk S A YGC(R
HH 3, IERREE 2 ERARGARAFR), JLE
BEHFIEE N 3~5 mgkg™', M 10%7 454 )
(glucose solution, GS) 100 mL FffikikE:, H&H 1
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W o BEFAALAE_ LR LRt i A B A GSH (BT 54
=, IR ATAARTAEAE)M YGC (K H
%, ERREZERABRGARAF). b A
GSH M4 LB &/ 5k s 0.3, 0.6 g 50
1.2 g, J3P0IINA 5%GS 100 mL #kiiE, &H 1
Ko YGC JLEMN HFE N 3~5mgke™!, MA
10%GS 100 mL #IkiEE, ®H 11K,

1.2.2 SRk eI Re Y AR AL, fdE
() JF A8 AR S IE B SR . ALT 9~50 U-L',
AST 15~40 U-L™', ALP 50~356 U-L™', y-& 2 k%
JIK T (y-glutamy] transpeptidase,y-GGT)7~45 U-L!,
HEh, RIEFEGRIRE LR, o B, AR
FIICAL . 3 L8 LITER FAP 252y 1 B el 2
EOAH N P IR . I RE A IR IR FE A . WAHETA
7 TS5 1 2 4 R FE FR(ALT FTAST) 2 3B 2 2
BRI AR BRGEEWE , (HIFBE R
B TR >50% ;. JoRcHs A 46 br o A8 1k
SCMCGEARB R AL AR RS EE . BARR=
(i B8R + A U S B £ 100%

1.3 GEif2eomir

K SPSS 22.0 B AA4-AbHE, 525645 21 HP AR AR L
PR 2 K s P<0.05 &R HA G 5 X
TR X 5 2R, IRITETE FbnaE AT RC X
t RSy A AHBIE S ASCRM LB E ek RxC
TR 2 K06, PR UIHER

XTI 25 L 64T 2 R RN AT, AR
BERFa] . MR, AFEY . (R . GSH MGl
FIUFH 25 [a) T P ALT B9 R FEAREE . a2
BB 43 ] A 55 P A 2 A A R 25 5 T DN 1 A5
L, e AR R PR AR 2 B R AR PE G R
2 H#HR
2.1 BEE SRR

FRAEH A kR IE R ALT>2xULN, A<BF57¢ 4t
A 171 BN IM, B LR 78 ], Lok
JL3E 93 fil, S B BILAEILFR 1, E5ExT
3 BT RISEA T /08T, GSH 4143 B (a1 BH &
KT YGC B (= 4.87, P=0.009), HK
X425 FH 25 4 1 FH 25 5 6] 3647 23 d . TG e 22 )
(r=2.79, P=0.064).

3 AES L RILNIIL I, 2500 W&k
(=029, P=0.865), HAFIENS BILILAFEIE R 3
H, <3 B, 3~6 B, =6 FH., 3H
WBILE 3 AR X R A A LB L ) f 2 1 2
S(r=1.04, P=0.904), 3 AFHZGA R EILIAKTE
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<I15kg, 15~25kg, =25 kg 4 3 X [EI#5-7 &
B EMEZE R (F=0.629, P=0.960), f)ii X} 4540 B
ABERTH) EB 1gG/IgM FE il 16G/1gM #E175
Mr, Bk 3 41 EB IgM BHPEECH B 3% M 22 540
(7=8.837, P=0.012), HABFEFRLITCH &5,

K1 APFHAERFEAFELR
Tab. 1 Comparison of the basic characteristics of patients
with liver protector

=] GSH4  YGC4l B4 %ilE PE

AEBE T 1] /d 10.63£1.92 11.788+2.36 11.66+3.09 4.87 0.009"
FAZi Tl /d 7.0542.76  8.09+3.41 8214323 2.79 0.064
PN 12151 36/45 19/24 23/24 029 0.865
el

<3% 19 13 12

3~6 % 30 13 15 1.04 0.904
=6 % 32 17 20
s A4

<15kg 22 14 15

15~25 kg 42 21 22 0.63  0.960
>25kg 17 8 10

ABEHs FE/d 53612.64 4.7942.44 5.68+3.14 1.218 0.298
2 Y ) 1 2 0 / /
B IBIRFIEUA 1162075  1.44£1.05 0.98+0.74 3.521 0.032V
ﬁiﬁ;ﬁ*ﬁﬁ 59/22 31/12 29/18 3390 0.184

e DP<0.05; “HIFPIR" EEALER . mBbKR . 5 SR
MR | SRR, | A R R A S L R TR 2
Note: DP<0.05; “coexisting diseases” included bronchitis, tonsillitis,
mycoplasma pneumoniae infection, chlamydia pneumoniae infection,
cytomegalovirus infection and acute upper respiratory tract infection, etc.

22 JFIREIR AR O

2.2.1 M BTEAS FIIFRFE bR ALT, AST., ALP,
7-GGT WAREIEN  ABIGEit T 34 IM FHZ5 4R

I RIAST BT JA BRI Fa AR, Wkt e], A

®2 ETRE3ARAEIE AT REIEAT 4 )T 1F L R

ToRge 5 | FERIR I AE b, A JC R R
B . @2 HREG TR LR I 415 O i 4
AN N W1V N RS & o R N 1 TS o s e
Il PRAG: S 5040 Sl s, 3 A PG A I RAE IR AE A B
AFJCIH 255 . GSH 4. YGC 4L ML 98 A9k
TN R 8 1Y 2 AE 2R AAT R 100% 5 TG Ah A A 4 2 3R
FHIE, YITE 65%Zc 45 (3 LH I RAEAR A& A 2253331
H67.9%, 72.09%F1 65.96%); HR I 7 b aY & A %
B1>40%((3 Al RAER & AR50 00 8 43.21%,
51.16%F01 44.68%); KM RAFMAE 10%~20%
(3 AL PRI IR A A 2843 3l R 12.35%, 18.60%
1 10.64%); T & FEREIRAY KA %, BRHAL &4
LR T GSH 4 YGC 4H(3 4L PRIk & 4
AN 14.81%, 11.63%F1 2.13%), HiBERHAER
R . T R IABTE] L IS D AR AR 1
I3 20 BAEEAR, YGC AT I AR H Ik
(2 4 fd(abnormal lymphocyte, AL)/KF-% GSH 4H
12 (P<0.05) AFAEFA] 14 MO Ak T 20
Hor AR TR G, 3 Lz MR E s, %
FIAITET 3 4 IFEHEAR ALT . AST. ALP, y-GGT
Tol EMEER . IBITIE, YGC ARk ALT KP4
BB, Wk 2,

222 ZEAITAL YA GSH 41, YGC 4Rk
Ay IM BILGIEC R 81 . 43 filF 47 4,
SEH VUIFEE ALT il AST BIZKSF-43 0 8e it TIRIT 4
SR 254 0 BAL . ARMIEBE . Ba
PN = AR, A RCR= A S )
X 100%, 282 %2 2500, SANARBCEILE
FMEE (=016, P=0.92), T HFL54LH 1 AL .
RN TCRUIN B B 5 R A5 R4 3,

Tab. 2 Comparison of 3 groups before and after treatment with the outcome of liver enzyme index

I i) e
Ko A 0L

GSH 41 YGC 4 B GSH 41 YGC 4 A
o BT TE] /d 3.3742.96 3.8143.12 4.24%3.52 1.86%1.90 2.5612.14 2.3042.06
WBC/10%-L! 18.40+13.24 17.16+9.03 16.4246.47 7.8742.43 7.5442.24 7.7743.10
LY /% 68.23£9.35 67.25+8.20 70.05+8.98 71.63£8.56 68.10£13.44 70.04+11.94
AL/% 11.65+7.13 9.81+6.29 11.44+7.34 4.40%3.46 3.00£2.90D 3.3243.76
ALT/U-L™! 198.57495.33 193.41496.19 234.55+105.89 78.83+52.27 61.16+39.582 85.77+65.35
AST/U-L™! 162.84+112.51 164.53192/78 177.89+101.30 66.19+30.87 59.12427.25 71.34+49.49
ALP/U-L! 365.14+157.92 349.23+141.38 386.47+140.73 262.09+89.48 248.60+89.16 284.87+87.54
y-GGT/U-L™! 103.30£73.73 99.67+80.94 119.15£89.85 70.73+42.85 66.88+56.33 80.98+55.42

TE: 5 GSH ML, VP<0.05; SHHLIMHIL, 2P<0.05, WBC-HANMIIT4L; LYk EAnHL.
Note: Compared with GSH group, VP<0.05; compared with combination-group, ?P<0.05. WBC—white blood cell count; LY-lymphocyte.
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=3I BNENAHEZETRELLER
Tab. 3 Comparison of therapeutic effect of liver function
after treatment

o " N N BARL
215 BiE wRupl aRuE Va P

/%

GSH 4 81 9 43 64.20
YGC 4 43 7 22 67.44  0.16 0.92

QS 47 5 25 63.83

2.3 FEHRE SIS GSH N4 N KL Lk
EVER

AR ZEE M RIE, RS EBERT A
PRI . AERS . PRI . GSH A9 FH 25500 5 R I 25
() FoU I ALT B8R RERREE o 38 a2 1R 43 nl )
A P RN 2 A A g% 2 5 T Y s T, HL I A
A R AR 2 [ R R

C% 55 UE A 58 W8I i 2 18] A5 Bl 57 (Durbin-
Watson Ki{Eh 1.406); J-il i 2 il A4 sk 25
SRR BN Z B AR B, UES A B
ST R AR AR R e 2 LR, R
ER ST, 81 AR UA | HEHRAAAE
BRI 22>3 fEbruE22 ULIE, EMBR. BdEfr
FHE<0.2, WBA Cook FEE>1 UAE . Q-Q
e, BRI R I E A R

[l AR H A Ge 22 7 L F(6,74)=3.088(P=
0.009), 4 R*=0.135, HARHIR 2 A~ HA &=,
A S5 B A 285 15 E) %o T ALT f0 R B Gt
B (P<0.05), HARZERILE 4,

R4 GSHYU ALT B(EATH Z ELEE TSR
Tab. 4 Multiple linear regression results of reduced ALT
levels in GSH group

AF i £ b2 b FREL PE
FAZ ] 11.728 3.738 0.326 0.002
ENGi§ 2.402 1.126 0.221 0.036

3 itig

2016 4 JLE 254 LA il H R 36
Bk Z 2014 48, HE 0~14 % )LEAECH 2.3 12,
di A E O BB 16.5%, 1 BRI E A 2
3500 225l sh R, JLEE 2P R & L
L%, A, BT ILERKIRREE, FEUL
B 2% 4 B30 o SOA AR o T I T i
7 )LEEERGT 5 4 IM BJLP I 245 01 R B 4
Br, PG R PP 25 GSH 5 YGC 76 IM
SBR[ AR R R
GSH FAK S H B FR B B I AR RZ i R 2R

FpE BACR I 26524 2020 4E 9 H %5 37 545 18 1)

IM J&H1 EB gt S8y At . AR Y
Wio FEA A LI IR EE bR . BE S
I PRSI, 7] s &1 JD ol b 2 448 L S 3 34 22 9 1 81
S A, wE R R B SE . AELL E
WEIF RS, WGk A R miE 75%07, midif
FIPLEINE EB FRAEAHAEBOS RN B 40 Fl T
YA, BB PR bR B BT AN R R R G A R
TSR L, IR RIERWST ., IM 1E
JLEE R I REE IR h FEZR I ALT, AST (W3
o R, A —&B0 LA v] BEHE AR LI
o | JEL 3 e B ol R A 2 I R iy L Pk
B CERARRSIEARET . E IR RO R
WS o SR, X IM B R B 4 T35 8k e =
B B2 W8 FNG YT T . X F IM S i ™
A ML LB = IR A IAR, (RS AT v REA
DL A R i 7

IM A BB B OL, IR 288 N 4 i
25 %4 GSH Al YGC, YGC fEif &4/ M AR
HRRARERE TR T SN M T 96 ALy 25 vk
W, HasgZdn, pEbl. SE . ZEFIETR
4 [ 7 Rl A ot BRI R AE 28 100 i g e ok )L
IM FrEURF03 6T IR R HEA T LR IERE , IR AT
BGIRIT — B2 N 2R TERYT

AW T FEPEN UG R W 3P 25 GSH i
YGC 7E/NL IM J52bkss . R IFRES 5 173K
Kotz 4k, EF AN GSH B YGC By 45, H
Hrgf AR LB 4 24 50 EA TR A, T E A Y
TF 5 4 38 X )L ) Sb 303405 A FH 2 79 2 22 031
ARSI i R > A AR A AR LI B S e
BT RIS, IRECRIH 2 R iFe .
WA ZE 9 B 12— R3E a2 I R S 45 L FE TM 5k 1]
EEBRS HT, 78 3 L BIPs £ Z R ARk —
HOSMHT, WRAMPIFZ5(GSH 3 YGC)5 2
R b T 25 B AP I8 SR A A 45 1 o AT R L 3 I
PR 254 BEAEIIE B 22 4, B RS Bide 5 L&
I R ZY

ARG IM 2/, Begt T 34
IM FHZG2H B I RIG YT RS PR IR F8 bR, 3 4
FH 25 21 40 A9 191 54 116 PRORE PR 76 A BiE B G BH (8 22
5, MBERHE R A . IR IREIE BN, &
PRI IE] P 40 B RN b L 4 M T 43 L AR IR YT R
Ja, 3HZMH TR EEZER, (A YGC 47Eih
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J7 I FRAR AL /KP4 GSH 4183, BhiEER T
Filo 3 P AR IR S R — BN LT,
L AT T N IR E O . 72 ABE
PIRIRIT R, 3 AP FE 4% ALT \AST \ALP .y-GGT
T B2 ABSRITE G, YGC 4% ALT
KV GSH A2 . ARG EH IS0 T 3 NP
25 I FRA P I 2546, B AR 7 22 /0 M SR T
BV §(F=1.320, P=0.270), {HEE 14 ALT 4
¥7 )5 25 1H(148.79£98.10) K T GSH 4H(119.74499.42)
5 YGC #41(132.05£93.86), HAHIFT 45 HFH0
YGC G477 IM 5 [R5 b BB 5 8 RO LT
GSH. 2T 2 Fr 25 2 SO0 T 34 124
ARG A B 3G I, 5038 T 2 1 Z2 s I B L
Xof BRI A BRI

W, ARV T 25697 IM 51
5% v B M Il S R I ORI R SE e R R . R R
YGC 4B HApFIEGE >, H a4 JLE
BEBe LAY YGC FIHEITE 3~5 mg-kg™ BHFEN,
i GSH A3 I 13~57 mg-kg™!, Ju 4K
HIG R G Z 58— MR 1R, BORBFRAUERSE T
GSH 520 i 58 I A R R . % 882
FIEVEREIR, AT AR SRR T2y, Sk
AR 4 TR, 51<20, 20~30, 30~40 f1=
40 mgkg™! A, HFMWAZELMESIALREZ
— o AN R ALT A2 ARAE R o P
PRIZIT RN 22 B A A A R A i, PR B 5
A E e bR E RS ALT, AST 25012141 Ho
ALT S R BUBFE PR, 1% 20 i & A SR3E
B, 1% ALT ZKF-BIAT & 1A% . AST Regkdts,
BT ALT (R R IFSE Bt 3, 210
AR BN bR SR BT PR AR
4 . AT RN FH 24 B (R Sk 22 E 4 1 o3 A 1 LAt
gt AR U 5 Ao 22 1 4 [l A s P 2 2
b 5% 2% 5 PN AE A RIS T, ST AR R R AR o
ZIFFAELRAME R . HK, SR iE i 58 WL (R 22 A
FHE A S, H A B 50 250, W R IES BRI
mH B R B OCF 4 if ¢ B X F(6,74) =
3.088(P=0.009), ¥ R*=0.135, HZRNARRINY
2 AN A AR AU R I 25 IR X IF A ALT (9 TR
YA Geit2F 5 L (P<0.05), HIWOIEM G, BiHHTE
YA A B, LR R, R 2R
[ERR, BLI IR 2 R 2 bl . 7E B 7T
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BILARB R, FFRER A B RE sk, )
Sh—Jrmm, HZREK, SR R —an
RITRCR . DL s S Wb A 1R R 2 1 B R b
AN, TR I R B A5 i DA K 2 oo i R
WS 5RIE,

[ B AR R M AFAE—SE R, AR 58 AU
FF BRI I AR, PR bRt T o—
el B A T b ST I A 403 A KT R 2 e
W, Afpit—5E, Hob, RERAERIT L,
H TG R IM BTS04 rh B g S5 32 R R AP I
53R, H sk = 38 2 KA 2 e i B 6 UE Y
FEAPED 24, AR [l Jo A 5 i = 24 P 0 R 21 B
PHMEXT IR . eJm, AMFRMAZEHL T
PRI 22 1 A fih B TR 20 1 25 AR A HE A, G5
SRR 25 br , MERE R LR, I
IR —E 245 LRI A AL 45 25 5 52
AT 4 757 5 3 SR RN D I A 1) 2 A
AHIFGE BRI 5 R A0 A5 161 il S R — 2
BB Z , I BT AR EOK o S AMARBIFTE IR
AT GSH 697 )L IM 5[5 4 b B I il S 07
BT RERIIR IR R 2, A LR I PR B T 24 B4 1
Rt —E s T 52%,

zi b, IRRH F7E(G~5 mgkg H)YGC %
IM rsi) LR R S T 2 S34h GSH
(RIS 00T g5 AR I i 5 P 24 s ) A K
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