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Antiviral Activity of Glycyrrhetinic Acid on MA-104 Cell Infection of
the K-21 Korea Human Rotavirus Isolate
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The mutability and frequency of genetic reassortment characteristic of rotavirus and resultant antigenic changes make
the rotavirus formidable challenges for control efforts such as the vaccine development. An alternative approach to
overcome these difficulties in development of the rotavirus vaccine is to develop effective inhibitors of the virus infection.
As an effort to achieve this, effects of glycyrrhetinic acid (GA), which is an active component of glycyrrhizin, on
MA-104 cell infection were examined by employing the human rotavirus isolated from Korea, K-21. The data obtained
showed that MA-104 cell infection of the K-21 rotavirus was greatly influenced by the presence of both 18a-GA and
18(3-GA. Both types of GA have inhibited more than 60% of the rotaviral infection at the concentration of 7.68 mM.
This inhibition effect became much more evident at the higher concentrations of GA. However, the type of GA did not
make much differences on the inhibition effect of the drug. Although GA has to be used in high concentrations to
exhibit anti-viral activity and to be virostatic, a long history of safe and high dose usage of licorice in clinical settings in
the Far East makes the GA as an attractive inhibitor of the rotaviral infection.
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ZFANAME A5 HALE 23T (Flewett and Woode, 1978).
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Zol Ml e Ho g 3} (Mayoga et al, 1996; Bresee
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1. Glycyrrhetinic acid (GA)
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Fig. 1. AEC staining microscopy of uninfected MA-104 cells in the presence of 18a-GA or 18B-GA.
(A) uninfected MA-104 cells in the absence of 18a-GA and 18B-GA (B) uninfected MA-104 cells in the presence of 15.36 mM 180-GA
(C) uninfected MA-104 cells in the presence of 15.36 mM 18B-GA.

Fig. 2. AEC staining microscopy of the MA-104 cells infected with HRV K-21 in the presence of 18a-GA.
{A) Virus control in the absence of 180-GA (B) HRV K-21 infected cells, treated with 0.48 mM 18a-GA (C) HRV K-21 infected cells,
treated with 7.68 mM 18a-GA (D) HRV K-21 infected cells, treated with 15.36 mM 18a-GA.
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Fig. 3. Effect of 180-GA on MA-104 Cell Infection of HRV K-21. MA-104 cells were cultured as described before (Kaljot et al., 1998)
and infected with the HRV K-21 in the presence or absence of appropriate amounts of the diluted 180-GA. Inhibition effect of the GA was
measured as described in the "Materials and Methods".
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AEC staining2- N, N-dimethylformamide (Sigma, No. D-4254) red staining®]] o3 H4F N F72] plaque forming unit
ml% 4 mge] 3-amino-9-ethylcarbazole (Sigma, No. A-5754)°] (PFU) 8 B3l &3l I 1.0X107 PFU/mIo]
A7 AT} 0.05 M-sodium acetate buffer (pH 5.2), hydrogen 2tk HRV K-212] MA-104 A ¥ 7ol GAZ} v|A]&= 3
peroxide (300:700: 1)E E/kste] 2 welloll 60 pl¥ 7kt & AR Y8 423 FE2 g4AZ 180-GA e

Fig. 4. AEC staining microscopy of the MA-104 cells infected with HRV K-21 in the presence of 183-GA.
(A) Virus control in the absence of 183-GA (B) HRV K-21 infected cells, treated with 0.48 mM 18B-GA (C) HRV K-21 infected cells,
treated with 7.68 mM 18B-GA (D) HRV K-21 infected cells, treated with 15.36 mM 18B-GA.
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Fig. 5. Effect of 188-GA on MA-104 Cell Infection of HRV K-21. MA-104 cells were cultured as described before (Kaljot et al., 1998)
and infected with the HRV K-21 in the presence or absence of appropriate amounts of the diluted 18B-GA. Inhibition effect of the GA was
measured as described in the Materials and Methods.
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Table 1. Effect of glycyrrhetinic Acid on MA-104 cell infection of the HRV K-21

GA & Glycyrrhetinic acid concentration (mM)
virus 0.03 0.06 0.12 0.24 0.48 0.96 1.92 3.84 7.68 15.36
A+K21 16.420 1991 22.06 26.64 30.07 34.34 37.94 49.49 60.89 89.99
£6.767  £9.76 18.06 712 %1071 £9.62 +7.73 +9.64 +3.59 +127
B+ K21 16.77 19.98 24,51 28.00 31.14 33.30 39.88 46.41 63.94 93.28
£7.09 +8.38 +10.36 +5.58 +6.53 t7.14 +5.62 +7.56 +5.22 +251
A: 18a-glycyrrhetinic acid Y Mean
B: 18B-glycyrrhetinic acid 2 Standard Deviation

18B-GAE Hlolei~e} 33 T MA-104 AlEol A7t Wil
AR O 3 dnA AollA AEC GARoE EoltA ¢
g fETE ALsle) GAZE H7HEAl ¥ dix 72E A
E7F nlaste] K21 Hloldae) A 729 a3s #Fs)
2t} (Fig. 2 and Fig. 4). Fig. 1S ZFIA)I71A @S MA-104 Al
o] B Ao ALLE 180-GAL: 18p-GA FH L 552 1536
mME ZH2} Arkste] s Al F AEC FAMoR2 A
7 = GA9] cytopathic effectsZ &7 Aol
A A B v £ FEUE GA A g
MA-104 A2 Felstziel vigh= dn]F Aola ==
gotom S MA-104 AEH]Gol = JEFS v]X]A] gglrh
Fig. 32 180-GA<] X7l w2 HRV K-212] MA-104 A Z
7o) X e AHES TEIE HOE $E 048 mM,
7.68 mM, 1536 mMA = Z}Z} 30.07410.71%, 60.8913.59%,
89.99+1.27%°]11t}. Fig. 5= ek 34 (0~15.36 mM) AZ)
188-GAE 18¢-GAS} Ze TLE2Z A7l AZS o Poizl
AeEEA 22} 31.1416.53%, 63.941522%, 93.28+2.51%2]
7 oA F3E BEHACL o] AufolA vepd viet
7ol 18a-GAS} 188-GAT =T 27| U&= MA-104 NE 7+
A A AAE B 900, GA T °F 154 mMAAE
90% o3¢l SAlES HERNITE 3 GA FE F7M)
2 A8 F7F A4S 180-GAS} 188-GA ZFol|A4 #s
Atk (Table 1). 18ivt GA Efgdoll ub2 Xfol¥ 188-3 GA
7} 18a-8 GA Bt} oF 1~3% £ Asj& 2lolwg R
o] GA 7 wWe A% A &I Aol HEHA &
ATt

Cholesterol?} 22 sterol< eukaryotic plasma membrane©]]
o] w9 Fa% V%S gt A A set pointel] 7}
718 plasma membrane cholesterol =Foll glolAd el ke ¥
She2 & A vhgS E8d = v} (Lange et al,
2004; Kliewer, 2005). ™2+4 cholesterol ™ #i-¢- F-ASE =}
T2E /A3l Y glycyrrhizin® membraned] 548 W
Fo2A Hlolgze HE IS AAE 4= ATt (Harada,
2005). Pompei &

T =

oLQ.z]_l_ RrE

M=

% (1979 glycyrthizin 8 mMS AH&31]
herpes simplex virus (HSV), vaccinia, Newcastle disease, vesicular
stomatitis 5-2] envelope® 7} DNA X+ RNA HjolZ X

E9 Aol ¢Hs] JAE T A& BAFUT §3| o]
FRoA HSV Hiolg]2 YAte] EGAs T A BES]
o). B AFoE HRV K219 MA-104 AE ZFF9) 90%
old gAl aFHE AL F 154 mM] GAS ZLE 3§}
St} o]3#¥ K-21 RV7} envelopes 717 wlolg]~ Hr}
2+ 52 TR GAE AR 3= olf F e RvelE
envelope©] §17] WY Ro|ct. vlo]# 29| envelopes T
2 lipidprotein®. 2 A= o] =] HSV & HIVY o]
envelopeS 7FA vlo]# A~E-2 glycyrhizin®] MES) plasma
membrane -5 % 7 of]g} vlo]# X envelope?] 543l
T GEFE & F7F 210 enveloped 71 mpo]# 27} Al
Al FAEE cell-to-cell fusionS E3HA o2 AR 4~

A A (virostatic)E AHEH 7] YA E
S FEE P A A vyel € £ 9
=, T3, A SolA AR depAEA
# A7) BgHo) $, £& AMgFele B
TebaL F2go] A glo] bdsHAl AFEEe 23 Y

AHEE GA HgA oid 7V EFE A7t 2 ¢ sleH
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