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Antioxidant Activities of Glycyrrhizin and its Effect on Renal Expression
of Na,K-ATPase in Gentamicin-induced Acute Renal Failure Rats

Eun Jin Sohn, Dae Gill Kang, An Sook Lee, Yun Mi Lee,
Ming Hao Yin, Kee Bok Yeum, Suk Yun Noh, Ho Sub Lee*

Department of Herbal Resources, Professional Graduate School of Oriental Medicine, Wonkwang University

The present study was aimed to investigate whether glycyrrhizin, which is the major component of Glycyrrhiza
uralensis, has an antioxidant effect and regulatory effect on Na,K-ATPase in gentamicin-induced acute renal failure
(ARF) rats . It is well known that reactive oxygen species (ROS), such as superoxide anion and hydroxy! radical, are
main pathophysiological factor in gentamicin-induced ARF. Glycyrrhizin showed potent in vitro antioxidant activity,
especially superoxide scavenging activity, in a dose-dependent manner. Plasma lipid peroxide level was restored to
normal level by oral administration of glycyrrhizin (200 mg/kg) in the gentamicin-induced ARF rats. The expression of
Na,K-ATPase a1 subunit was restored in the gentamicin-induced ARF rats by administration of glycyrrhizin, whereas
B 1 subunit was not restored. The renal functional parameters including urine volume, cleatinine clearance, urine
osmolality, solute-free water reabroption were also partially restored in gentamicin-ARF rats by administration of
glycyrrhizin. Taken together, the amelioration of renal functions and the expression of sodium pump by administration
of glycyrrhizin in the gentamicin-induced ARF was appear to be mediated by the scavenging of ROS.

Key words : glycyrrhizin, Na,K-ATPase, gentamicin-ARF rats, reactive oxygen species

A8

SUHEREE BH 7189 343 /s B2UE dmsks A
SR fu e IA F/RE vE £ e d, I B s
Bl ¥ AAF 93 FEA2Y Cl2 shiie Bt ug
o gt SHBARLZOT, A EHo} A% 2MEBRES 2 A
80l £l aminoglycoside AL O] 4R, HiEE, HEHH &
B 22 sEl UsA B39 A7 B8 W BE RoE £
2t o] & gentamicin® 1% 47 wE|z|olo] 93l ghy
She Bt £EBY AR AeH T Ao, AV B8 W
Y 2o BE F4gEN u EHE AL
mitochondria®l 715 448 Zeidh. 13 M ZW A5Hg

* IAIKRL @ 0134, o] A8 E 344-2, Y FoiGt oSk EoiEtl
- E-mail : host@wonkwang.ac.kr, Tel : 063-850-5195
- F4e 0 2003/02/07 - 4% : 2003/03/12 - XHER : 2003/04/01

- 542 -
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hydroxyl radical®] 44 & ZES &4 4459 u1P U=l 44
Mol ZA MY A0lo] Fo] EEER M XS] B E QIS
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3 YES B0l ATk, SR BEMOZ QT SMEARZo|
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A7159 Z4ag Uo7E gl AaBoR O3 JEY BAR2
FF BMSl Na transporter®] €ll0] Z-A®Ti LB, 22
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Glycyrrhizin®) #4143} ittt % Gentamicin 3 £

HE (Glycyrrhizae Radix)i= 2310l 438l chadd AEZ
9 HEo 2u) HES glycyrrhizin2 glycyrrhizic acid 28X}l
glucuronic acidz} ZET MNBAEZE F71=HAl] BO5h=
mineralcorticoidZH20] o] B cortisol thAlo] ToIEm™
S W UEE id S 27N ZEES S7HIAA 24
DAY AFFHE YFHA7INE Y. K glycyrrhizin 7]
TEollA] selectin inhibitor 2 2HE3la] SIE-AMAFA] A £45
ZAAZILY AIATA EHBEEOR Q8 A71s Has
ZAAUTL RIEACH.

I28, B dFolieE glycyrrhizino] 445l &4 E e}
e AE AIEE uoliMel dahiols HESHL, B
gentamicino] 98t AREHA] B 7150l G8te £ AR 42
Tl sodium pump (NaK-ATPase)Q] uldlo] m|A]=
glycyrrhizin®] G&rg HAGIULAL St

Ag 2O

1. =

1) Al 2 AR
=2 48lg] Alg § glycyrrhizin, bovine serum albumin,

(TEMED), glycerol, B

-mercaptoethanol, glycine, phenylmethylsufonyl floride (PMSF),

tetramethylethylenediamine

tristhydroxymethyl) aminomethane (Tris) &2 Sigma A} (St
Louis, MO, n|=)&EE&, polyacrylamide, bis-polyacrylamide,
bromophenol blue, Tween-2052 Amresco A} (Solon, OH, 1]

&8, Non-fat milk (NEM)+= Difco A} (Spark, MD, B]=5)A)
£, Bradford A]2F2 Bio-Rad M EE AIE5I9 O 1 9] AJat
52 dE AIES AESICE B 48l AE § Nak-
ATPaseoll thgt 13} A1 &A= Upstate Biotechnology Al
(Lake Placid, NY, ©]=) HEE, horse radish peroxide
(HRP)-conjugated 2&} &A= Amresham (Little Chalfont,
Buckinghamshire, &) A EE AIESINCE

2) ABES

A8 EE2 AZT0| F 200250 g@) 24 Sprague-Dawley

WA (MEHE, 24 )E EF 18 AIRE &85 g0
Al 58 E9Qt metabolic cagedll HE4]7) & A&lol] AIESIMTH
SMBARL YL gentamicin (100 mg/kg)S Y 27 9A)dl 1
3] 58} FAGI 5 Y7t FLUGIN L HETS dE] aEK S
HE 3t FARBIF2H, glycyrrhizing FigH T2 200 mg/kg
9 glycyrrhizing Z47|& Edlo S84 l¥Tt

294
1) Glycyrrhizin®] 8415l €49 &5
(1) Superoxide radical 2HE &5
Superoxide radical 259 ZHE 7} 3} 099 uhtol 9
6l6] phenazine methosulfate (PMS)-nicotineamide adenine
dinucleotide (8+13] NADH)#|ollA] NADH 413loil 9}sled 44
S} 1L nitroblue tetrazolium (NBT)Q] 41sloll Qlgl] E5 3T}

4 BA2 AR Wl NaK-ATPase wWeloll ol &

Microplate (96 well)oll 21 &E9] glycyrrhizin 20 goll, 30
mM Tris-HCl 2589 (pH 8.0) 100 42, 100 MO} PMSE 20
£ A#E ¥ microplate reader (Versa max, Sunnyvale, CA,
n)=)E 0]85l0] 560 nmollA] FBEE AU (Al). Microplate
ol 0.5 mM9] NADHE 40 ¢, 0.5 mM NBTE 20 »E A2
H7¥5t & microplate readerZ 0|83} 560 nmollA] EHTE
ZX3IBCE (A2). AlSchilo] 20 9] ascorbic acid (HEET
500 ug/ml)E positive controlZ O1E38IH L, 20 U SFHFE
negative control (Ao)Z 3dlod TIE 4l& 0|88l superoxide
radical®] ~AH=E ZH3IHCl
Superoxide radical®] A~HE(%)=(Ao-A2-A1)/(Ao-A1)*100
(2) Hydroxyl radical &4 &5

A8 WollA] hydroxyl radical2 L-ascorbic acid-CuSOu7
ollA Y= 1L cytochrome CY 41SETE FHol LASS
ZHBIFCH?. Microplate (96 well)ol] B =T Y glycyrrhizing
20 peoll, 30 mM Na-phosphate &&58% (pH 7.4)& 100 ut,
2= 30 uf, 1 mM ascorbic acid 20 zf, 1 mM CuSOZE A} 2
H7¥3t & microplate readerE 0|83l FBTE SHIINC
(A1). Microplatedl] 1% cytochrome C (A550=10)& 10 ut &
7Yl 25 TollAl 90 831 ¥kS ARl ¥ 550 nmollAl &BLE
EX5IUCt (A2). BAE cytochrome CE DL-dithiothreiotol
(DTNHE Lo 2 HIIsk] B A7 & sephadex G-15 Z-of
¥ AZrE28a) Phamacia A& (Parmacia Fine Chemical
AB, Uppsala, Sweden)& 0188l DTTE AAE £ 550 nm o]
A9 EBEE 1002 2AS5H] AFE381IC) Thiourea (&=L
500 pg/ml)S positive control (A)E 0183} 1L, 20 UEFTE
negative control (Ao)Z 3l I A1E ol&3l9 hydroxyl
radicald] 24 5E Z3H3IAUCE
Hydroxyl radical®] 42AS (%) = (A2-Ao-Al)/(At-Ao-A1)*100

¢) 87 N4 akslg: 54

AerEel @& Iklel NA T8 diEsld, AU AT
(LDL)9 4i3} M1ZMg ol Zist 4BEAVL U AR o
&% TBARS (thiobarbituric acid reacting substance)sT& 573
St & 100 wE A3l thiobarbituric acid®} BFS5h=
2Z] (TBARS)ol n-butanol} pyridineZ8IE2 €& F AN
2l & MBNULS 5l spetrophotometer (Spectronic 601,
Milton Roy, B]Z)& 0|83k 532 nmollA EHTE SFIH
AR g A e, ol ZEEIEE tetrameth-
oxypropaneS AMZBIRACH?.
2) w22

HAE GESle BRE 2eist £ AA didM ' ¥
AHEE W7HR] 72 Coll RESL HEP BES 1ld, <4,
WHAZ o] Byl & 24 250 mmol/L sucrose, 1
mmol/L EDTA, 01 mmol/L phenylmethlsulfonyl fluoride
(PMSF)7} 31 Tris-HCl 258N (pH 7.6)0) &1 3.000 go
Al 33} 423} sict RS £ZH2 1,000 gollAl 5%, 10,000
gollAl 1087 A4 YAXEEIsk] & ZAgolehu, 38 2212 A
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3) Western Blot £44

Western Blot & THHZI 2 NaK-ATPase a1, 81 ATIYA|
= 30 g9 Mzu chiizlg 01835l [M71EE SIdinh thiz
blottingE 9I6kd thil & A|5E NaK-ATPase o1-2CHA ol
A 7%, B1-AAHAE 10% & polyacrylamide resolving
gelid}l 5% polyacrylamide stacking gelZ O]Z20{Zl H]H&MA
718 SFA] (Mini-protean 3 cell, Bio-Rad, Califonia, U|=2)E
0|83l WG &l AVIME RS 2R ohadg
blot module& 0] &35} H71¥ E35H nitrocellulose membrane
ol 27t} o] membraneS Tris¥ AEF A1¢4= (TBS)o A 1L
247HEQF TBSol  8alAlZl 5% fEEERS W 289
(NFM/TBS)ol|A] blocking 61932, 2% NFM/TBSE A3 ollA]
Z&7} polyclonal anti-Na K-ATPase a1, 81 49| Al (Upstate
Biotecnology, Lake Placid, NY, B]=}, 1:5,000 3]41)9] YX} &
oA 200X T AZF S wrEAlzch 18 oig
membrane& 2% NFM/TBSoj|A] 2A]7H5Qt goat anti-rabbit 1gG
(1:1,50002} $7 incubationdl®itt. ZelE SAE  enhanced
chemiluminescence (ECL, Amersham, Buckingghamshire, =)
2 0]85lod 4lollA] Hyperfilm (Amersham, Buckingghamshire,
F)2E L&A & JYBINCE £4& image analyser (Imager
Il Bioneer, SF=7)E ol&5l0d AuiE WY AT E FF3IYCh
4) EA Ael

48 A Student’s t-testi} One-way ANOVA testE 0|8
sl 794 BALE UAISI . p<0.05 Ll EAROE F9%
Aol7t Ukl AT

2 ¥

1. Glycyrrhizin®] superoxide and hydroxyl radical 18%88
AlB ol A] glycyrrhizin®) superoxide radicalol] thd} 47

€ 53¢ 21 glycyrrhizin®] kol SJEX QR superoxide

radical £~H50] E7161 2L} (Fig. 1A), glycyrrhizinol] oIt

hydroxyl radical®] £~H&E HETA LUTH (Fig. 1B).
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Fig. 1. In vitro superoxide (A) and hydroxyl radical (B} scavenging
activities by dose-dependent glycyrrhizin, Each data represents mean+$
E (n=3, respectwely).

- 544 -

- REE @IS ksY - olayd

2. Glycyrrhizin®] 87} fgE BEgkol viAle I

Fig. 2 oA RAF& v} Zo] 48 54 & gz o A&
I g 5F$ 23 iR Fo) 834} gentamicing Fo
S TollA A& RIS Brrt E718IR St (p<0.05, HEET}
H]:3l4), gentamicind} glycyrrhizing EAlol] FHTE FojAl=
7 E 315 AAERJCE (p<0.05, gentamicin Foi 3}
H) asked).

25 q

20 A *

Lipid Peroxide (uM)

Con Genta Genta+Gly

Fig. 2. The plasma lipid peroxide production in rats with control
(Con), gentamicin-induced ARF (Gen), and gentamicin-induced
ARF administered with glycyrrhizin (Gen/Gly). Fach column represents
mean+SE of 7 expenments. p¢0.05 compared with control;  p¢0.05 compared with
gentamicin-treated rals.

3. Na,K-ATPase o1, A1 4A sl n)i= g

NaK-ATPase ol-2HX|Ql drid ohll wd Hslds
H¥, i ZZ3} gentamicing £T £ Z+2t 1.00£05, 020+
072 F9%4 UA 24518 oM, gentamicini} glycyrrhizing &
Alol Boigt FollA] ztzt 121+0.092 8 Hi £F0F 3|2y
AT} (p<0.05, gentamicin Fo{ 73} Bl Wk, Fig. 3). ¥hHol, 8
1oAY oy U EE AT, gentamicing FITH
FollA] Z1z} 1.00£0.09, 0.81+026F AlRH TN ZAdh= B
&g HAXY EAH {94 YU  gentamicind
glycyrrhizing EAloll £Hg FollA{ L gentamicing HE Fo
3 FRCE ZAsIAIT EAFQ SAHE g ACE BE
=3t (Fig. 4).
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Fig. 3. Representative Western blot and densitometric analysis of
Na,K ATPase a1 subunit in rats with control (Con), gentamicin-
induced ARF(Gen), and gentamicin-induced ARF administered with
glycyrrhizin (Gen/Gly). Each data represents meanxSE of 7 expenments.
p(0.05 compared with control: p(0.05 compared with gentamicin-realed rats.
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Fig. 4. Representative Western blot and densitometric analysis of
NaK ATPase g1 subunit in rats with control {(Con), gentamicin-
induced ARF (Gen), and gentamicin-induced ARF administered
with glycyrrhizin (Gen/Gly). Each data represents mean=SE of 7 expenments
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SER2Y] AANE EN X BwEY EZd AT ARE
E40] 1Y B BEE AR5 WRENSEE MRE DAE
EZoR 3. sl 98l atERES MY, A8 v,
AR 715 B, dEE, 94 BOF sl YAl A BEet
2 4 887} ZaEo] wusA Bk gidol, &) Sho) 9t
SUBARES £24%, hydrocarbonE o] 71X 4 EHEZ
87 22 A}Bo| &1 U&= aminoglycosider) BHEA™, WA
ZEA, GUA, vlAHZo)AN & GEH S 22 94
A E40 FIEZ 24, vo] 222N, & S T2 ey A
549 B Yolth®. wEl 2o I SUBRL2S &
Bt 230l AZulo]l EHEOZN HZY 7IsEHE, WEEHE,
TEE  olgol  ZyEol  wTY.
aminoglycoside] SR Z 7l 28 S47 BlEizlol] 2
ks 2y 289 A 5o FZ ol8HIL Uk 2B}
gentamicing Ut FHEIAHL A7 £ wlols BEMES
UERNE ol EEe 4843 o BEiME Hakizia
mitochondria9] 7|5 H4E Zoidle 2MBREE Fasitt
¥ Aminoglycoside7] EHizlol 25 BEK 7| vinE &
HEA At Yol2S wE aminoglycosider] 447 S0l
201 AXE o £=8H9] shlel PIP2 (phosphatidylinositol
4,5-bis-phosphate)oil & ZglsHs A2 E YA UTH™. wig}
A1 aminoglycoside] A o2 olnjl7|9} M EUE F
Fol= JIAIEE 2012 Q Alolg] BHEH 4zzrgo] &g}
A 2oz Mzt EUTE ASKRIFIL YAHEY REHE
ABIIFIA Bl Aolck 1828 MZW9] mitochondria &
2 mMolAZFES thulpty Aol, PIP2 F4u122 E9 AIEW
NS MAY &4 & 5338 AU 715 Folizt fatdct
Hydroxyl radicalo}L} superoxide radical®} 22 {EHERFEES
Wzt e EGH gentamicino]] QIS 2B AL ol E96
Holog 8ok ALRE YeAr) wBREES N 442
AzuEte] IRIStE Fatl o2 Q3 B AZo] 2%

Gentamicing
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o) MURES] MEIA} FHRA By * ),

=2 AgolA A2 B HE (Glycyrrhiza uralensis)9] Hk 4
£91 glyeyrrhizin® glycyrrhizic acid 28 Xlo] glucuronic acid”}
AT EERE ¥ W UEE WEE ZAA7IL U8 e
2 B7MIAA BAUTIAQ AVEHE A2AF WP, w3l gt
3 @40l Z HOE Leid U, AIEBHolA] glycyrrhizin
9] superoxide radical 4~*&3 hydroxyl radical 2 H 58 £
St A1 glycyrrhizin® hydroxyl radical®}] £HE2 HolA] @
UAAT} superoxide radical AAASE BRI Ol glycyrrhizinO]
EHBRRES A4 FHE Bl g ARE20E QI Az
715 ol dAld] d= BT 7| Ut R Eit
BAR2Z2 FT5l7] A3l gentamicin (100 mg/ke)S HHECE &
oS 9 g8 A RIS E EFE A3 vzl vlsl
FASH E7181B2m ol M8 |7 AV} LR)SIYLY. o]
¢} 22 gentamicinoll 93] FEE SHEBFF2 WAL EF
W A& IRMEQ E7h= glycyrrhizin Fojol] O34 $X3E] o
AMEACE ol2id ZIHE glycyrrhizino] &3} ol T @413}
4 271 44 YA AT 2RiE 48 2= the A
2RIt Gentamicindl] 215t 2UHEBEFRZA| TR E SHISKh=
AMIE & QBIA A, & 579 UHZMOIMT 100 ng/ ke
9] gentamicing 5 UEQ 3} FABIHE Wl Q0] A
E718I%C) olZig HIR H42 glycyrrhizin Faloj) s
BERHog AdAHUH. 85 45FE 5% L3 gentamicin £
TollAl= A Lo AR gentamicin®} glycyrrhizing FAlol
Eogl FolMe fodlA sigsEnh 9F UEE widedr
gentamicn T T A E AR EI 214 glycyrrhizin ool 26}
o BUUCRE ARHUCE RF ZLE EdES 2 F1l R
St X017} GIYAITE creatinine A3 8- AF4E NESY
2 gentamicin FO{Fol| A AHHUX| T glycyrrhizin Fojoil 9
5l BEACE IFHRUC) Gentamicin F T SEBHARZ WA
ofAl9] @F Na' Wl 243U K uidZols S
Ha7E VERAA] QUL glycyrrhizin 35 K o &ol {94
T &2 nixlAl R3I¥et Gentamicinoll A3l Q9 €& T
okEld s 7K HHH 9F 4%E ske §@Ad Za
SICE o8t 22 A= gentamicin FE ZEF L Wi §
MOl AlTA of3tge A 8 FFYY ULE AlASih
Gentamicin} glycyrrhizing Z¥0] £0§3t FollAlE QF 452
ST 24t REROR oA =HRUL, creatinine F 483 &
A7 S8 MELY Zart A6 dA =3 ol2i$h
A2 gentamicinol] 28 AAE BHO] A3 75T MES: 7]
50| glycyrrhizinol] Q6 BEZFOZ 38E HOE AlEErh
H539 ol&2 oEiZiA AW K=ol A8 MRE 2 29lolA
FEREOEN AW Y FAl 71o5iH o] 2 Tl
RE WZLERE AMES e LIEEY olEal 96l o]Fo]
et 2 X AL ZE HRE BANAM Nacd) 585 ol
ol Wrdsind, ol MRE AIX9 71N SiEE AR
NaK-ATPase@4 3} DETH B0l Qoy™™. @wReE waz A
ool LEEY o|E€ sl 2UHIEY EXe Ao
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S i 4ol d7eide od) FAlEe] 2ot AZ2Eod
TUE HF4ApEN d7Ee T208 2 fRE MES}
BAF £&olA] EEAL Aok B 29 UEE o2
g9 uUd 9 42 Q 5F7]8™0 SR8t UME QFolA
vlds = @isrol AlFAl o9l 1% il & 42e o) Yk
olAlgl E5y MEFE RETCH= Aol By Bl 56t
AREEICL SHATL B EoR AT BB R2AAME 8 55
59 Zdol] w2l 4EH 49 EEZt 45, UEE &
Aol wilo] Z4Erhy YEAH. LES o]29 sjde 5
2  fREZY Nadg
Na,HCOs'transpoter, Na,Cl co-transpoter, Na,K,.Cl-transporter,
E), MRE ) T Na' i (epithelial Na+ channel), fIR
B3 A 714499 NaKpump (Na,K'ATPase)S9] A&
A5l o) FZITH™, 1 FollAl NaKATPaset= BolA] Na'
MESoL U0 BHEQ HEE SH= Nat-pumpo]ch’™,
Na K-ATPaser= &8 B9IQ1 o1 £UYASG} S2]ZdslE A1
LR, 2211 ATAAE Al 71 £UARE FHE A
u™ a13b A10] B Na A&l oAl £Q8 Herg 6}
71 2ol 13} A1 ATIAAQ) Thilal ubs wahs Welda)
ol Aolx} FQ Sl W/APTE B 49 Adol 98iy,
gentamicing THC T R 2 R0l Hldl a1 £H
A9 chulso] FOH UA UABIH O™, gentamicin}
glycyrrhizing Aol Foi3t &2 iRl vla] 7Y UA
325 AE BEE 4 AUCE ¥HY, gentamicin THEFo] Bl
gentamicin} glycyrrhizing EAloll Foi§ 2 thETo) vla)
B1 2~ A Q] Thitakso] ZAEAX T FolHo] JR = L
T} Gentamicing Foig} wijolA] QF Na' ujdo] 2o}
gentamicini} glycyrrhizing EAloll £l ZolAE FAY A
A 8% Na' sido] 3=gHCF Bol, 9F Naujio)
NaK-ATPase @1 AIAQ] thulddnl wedo] Qe AR
AE8c} Sandhyad} 11 SFE2Y gentamicin¥2IEt SEEUH
9] AEZR BE FEMERENNT 22 80 A2 ds
o] ERom, THoA = RIEHS KEKOl IR ol26H
Hake RIS a-lipoic acidE AMEJEBLE E0EUE U
ol EEitol AT A& IKIBke} B0l YTh HIARCE &
YUglolME gentamicin® 2 |TE ZAEYo] A IS
o] ALH ol glycyrrhizing MSIECT iEY: BEES
mj7igh= IEE Axsl BEHOE 3lEE AOE AlgEHCth

Q0o6HH, gentamicin®E FEE S AR WAS) B
oA NaK-ATPase®} o1 ATAY o oz} HAx]of
B 7sol QAEAT glycyrthizin2 415 G0 LEE
AL ot Ug ZTRILSEN Bl 7158 REXCR 3
EA)7)1e ALE Algdrt

(Na'-glucose transporter,

a4

B gFolMes BEY F4 801 glycyrrhizino] 21431 &Y
8 Z=X|9} gentamicinol] 3 SUHARRA] LERRE BHE 7]

& ASE AAATIEAE Lotd TA HEE) Glycyrrhizing
AlEZNolA SIS 8dE £FS a0 sk J&EHo=
superoxide radical 2AEE B$ 11, gentamicin Fojol} 9|5l
&7t H¥d 873 X3 3Kisls = glycyrrhizin Fodoll 96l
AY Y $ELR I EHUCE GAlEAlo) 5 S} gentamicin
£ 15} FAR oA QFol 716191, 45 55, Na' vl
g, Fokld F4g, 82 A £2 MET Z4aEAUL
Lt glycyrrhizin £odol] 9glol REXCE IFEACt. BHE
ZQ93% Na' ]9l Na,K-ATPase a1 AHYAS] il wide
gentamicin &} AIRH wAoA] 2461 A8} glycyrrhizinol]
gl BEHATE. ST Na, K-ATPase 81 A9 thil
WHS 7} Fho /AT Aolrt Giiet. ol A2 ZAE B
o, gentamicinFo 2 FEE SEEEREAXY A7) Xl
£ NaK-ATPase o1 AEARIRS] thill Wil Adxjo} RRHCE
#ol L, o) glycyrrhizino)) S5k BEXOF 3| BLE
o, 019 22 A3 glycyrrhizing] SISIE O} B0l U
ASE Ats¥Ch

Arrel 2

0] = 20024 T $= 21(BK-21) A9 A HA
B H SRR g71ed T NEAIEY A (HMP-00-CO-03-0003)
9 APty oAt IFHAEIMRRC)S A Aol 9Jslo] 43
FRE.
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Aot BEERE 9 U UEE &S 2711 ZE
g Z7RIAA BADIE) AFTHE AZAITIH >, w5t gt
3 gdol & AOE LEix UK. AIE oA glycyrrhizin
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EHREEY oA SHE EdI0 FUBARE22E g HZW
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Y 23 4 AW oML eI gd g 2 the AE
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Fo0gt ZolME FASIA FE=AE 9F UEE sid¥g:
gentamicn £ ol Al AAEIR 2L} glycyrrhizin Sojol] 96}
o ZAUCE FEFJCE 35 LE TS 2 Zi 7Y
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B AVA oaE 249 8 SHFEEY UA4E AL
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A-AF a8 AMELY 24U SAGH dA =Hdesl olzsh
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