4355 © CCMP90-CT-40

RAREBESBRSREFPELERIIGEAR

In vitro screening of Chinese herbal

medicine with anti-HSV activity
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ABSTRACT

Herpes simplex virus (HSV ) is a common pathogen. The majority of the human
have been infected by HSV. The HSV infections may cause severe systematic illness
and even to death. The viruses persist in the host indefinitely and may reactivate inter-
mittently. In recent years, the incidence and severity of HSV infections have increased
due to the growth in numbers of immunocompromised patients. Drug resistant HSV
emerged after the increasing usage of acyclovir. It is necessary to develop new medi-
cine for treatment of HSV infection. Some Chinese herbal medicines were described
as having anti-HSV activity. They are potentially the candidates of new anti-viral ag-
ents for HSV.

In this study, the anti-HSV activity of Spiranphes sinensis and Houttuynia cordata
was tested. First, HSV-1 was grown in large amount and quantified by plaque assay.
The cytotoxicity of the Chinese herbal medicine treated on the cells was examined.
Plaque reduction assay was performed by mixing various dilutions of the Chinese her-

bal medicine with fixed amount of HSV-1. The crude aqueous extract of the fresh or
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dried plants, or the freeze-dried boiled extract of the dried plants, from both Spiranphes
sinensis and Houttuynia cordata, showed anti-HSV activity. The ingredients with anti-
viral activity were stable after boiling treatment. The anti-HSV activity of Houttuynia
cordata was higher than that of Spiranphes sinensis when compared at the same con-
centration. The cytotoxicity of Houttuynia cordata was very low even at high concen-
tration.

This study showed both Spiranphes sinensis and Houttuynia cordata with the po-
tential to develop new anti-HSV drug. Further studies concerning their effects on
HSV-2 and acyclovir-resistant viral strains will be required. To study the mechanism

of anti-HSV activity is also necessary for future drug development.

Keywords: Herpes simplex virus, Chinese herbal medicine, antiviral drug screening

N

ol

B4k m & (Herpessimplex virus, HSV ) & — & LB F £ % 5
AR AR LB bR 5 0 JI R EREREER > B HR KR
PR AT LA RER  RELHAE R FHeEAR &
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(HSV-2) (10,11) o 3 — %) B &g 75 5 09 R Z 4F 480 1 /A 3 e g -
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BTG RA R APHE ~ BB REFREEE TR R LA AR 0
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KE SRR E - wwb— R R BLOEREREZEY (1
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BATAMUA T ERERRELLT R EREEMZARAR S > 1990
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TR AR RS R E AR - AT RETERE > PEKHER
BEK > £ AEA R ERERNH 58 IR R F XA R
» (67,14) - &¥d (B4 HEAREREEMERETEZRE T
ERHATASLRRZ AT2 P B2 PR RIE Mo o
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&~ MRS EA

EH P E %S
LA Ry v EBERE > mAE 0 AR SR B KT A
S BICATF F e fp) B R
EREYE (4£) 400g+tl.5L ddH.0
#REE (%) 100g+l L ddH2O (# 90°C#hsk )
wE (%) 100 g+1 L ddH20 (# 90°C #K )
2. 3.5 3000 rpm ~ 10 24 5 R EE R
3. B E ey g ER e E Rl 1.2 L ddH20 » 2 345 s KK &
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F 84 400 ml
4. B B3R By ARG ~ 100 mesh 28 48 ~ 0.2 um @8 AR 130
5. E 1Sml gy BR-T0°CARGH A
6.8 A X BIRALRIIE R > A EEHE R 100 mg/ml 2R
}gz o
b=
ST SN R R R 2 e ik Vero bm e (12 B tmin ) #1AS49 tafin (A
Bidmpe, ) o dSIRARAFINRAE B P B 1R PR AR R 0 BB O X TRIKIR
Bl > NG R FF 2 mind K3TRE > £ E@BBRiRT
BEHNPNE5%CO 2 37TCihfaiTin R - mie B 2w R#ET—R
BRITE > TR R AENER @it o kAR 0 8
PBS (#hB4 B & i ) F kR4 > mAtrypsin (kG B %) 15
521054 RafaRBEBRT AL RIBRL > aBEANRS
HEM% > Bl 4 B KIS AR T o & Bmin i B
%o MERBAEHREE > A EREFRBEZARZA -
RSIEE
AR R H HSV-1 BN el - B0 37CE R F RN
e o —/NERfR 0 R BRI RS > BN A 5% CO2 2 37C
RAREATIRA © AL E ik % KRN T5%E T BUR % ° /R E
4 (C 5000 rpm (Hitachi SCR20B) ##s 30 448 LA M4 4a i, i el o
CxMhmimemaFith EFRk AP E0 BN NRRAN > G
#-80°C
PAMTT SERRIE P EEE 2 BiRES14 ( Cytotoxicity assay )
1. 24 1xPBS BB » 0.05% Trypsin #E R £ 5 4% » juntafnt &
1A A E-10 (4% 10%FBS 2 ta a3z £ & EMEM) - 37F Vero 4
;2
2. 4 tm B FE AL 3] 3104 cells/ml > # N 96 well 4m i 33 % 4%
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(100ul/well > 4732 © smfn B35 4 ) > 37°C 354 24 /6F

SV RMBE RHIRANFEES 2GREY E-4 (2xEMEM 2 4%
FBS) a1 : 1 E##F > H4EE L E-2 (EMEM 4 2%FBS)
P 277 5] #5 R

44218 % Fminis gk > hun 100pl b 3 25582k /well > 4afin ¥ B8
Al 4w 100ul E-2 » 37C 2% 3 X

5. A MTT (5 mg/ml PBSA) 25ul /well » EH# 37°C 2 /N8F

6. iu A lysis buffer 100ul /well » 37°C 2 /N0F48 > #% 2 F B E 24 /0%

7.24 OD 570 4#7

PAMTT SRR P EMHIRE 2R -

1. 24 1x PBSA JH ke > 0.05% Trypsin 47 F Vero 4afig,

9. 45 4 i S FE AL 3] 3x104 cells/ml > 2N 96 well a3z &A% (100p
Liwell » bp3e @ tafe B304 ) > 37°C 384 24 /hof

S PRMBE: R RENTEREE DOREY B4 011 ZRHEH
FE o HAbIR L S B2 0 2% F 5 A R

4. 9% E#HF 0 L E-2 A EEE £ 100 PFU/100p

5P RRME T EE  RER L] RRARY » REGRERE
3% 50 PFU/100ul » E# 37°C 1 /) BF

6. 4219 B £ min s & A o waA 100ul mixture/well > %a fie ¥ B2 48 A Ao
100pl E-2 > maHRafdiEmbReE 37C A3 X

7. A MTT (5 mg/ml PBSA) 25ul /well » 37°C 2 /]N8F

8. e lysis buffer 100ul /well » 37°C 2 /6544 > B2 FBAKE 24 /NBF

9.4 OD 570 »#7

B

1. 24 1x PBSA Bz 4mha > 0.05% Trypsin /E A £ 5 042 > fwAdmfin £
E3x& i B-10 > 47F Vero #afig

Q95w e TR B A L 3] 23105 cells/ml » s 24-well a3z &% (1 ml/
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well » v732 * #84h W B - E s A o) 0 37°C 354 24 e

3.7 HMFE L A B2 08 F — A BB H i 1057 HHE (13
FaHE ARG ~ R R B3k tip ~ LK EBRAE)

4. %13 R Fminizi R o ma 100ul 5 554 5k /well > 4o i 3 B8 40 A
A 100ul E-2 > B 37°C 18 H %M 1 /) 6F

5. % 4 44 Methylcellulose (MC) = Overlay medium » 2% MC #1 2x
E-4 2411 89teBiRs > mA 2ml/well » 37C 324 3 X

6. w1 ml 10% Formalin/well » B & 1 /]\6F

7 AR PR A B BB B 1 % crystal violet » e @&, 10 5-4%

8. LA KiS A H 2k 0 st #a s (Plaque-forming unit, PFU ) PFU/ml
= (EprP3h3) < (1aEEmE) < (USBRE)

B DO A E R

1. 2A 1x PBSA Bk mpg > 0.05% Trypsin ¥E R £ 5 5048 » e Ntmlin 4k
k32 &K E-10 > $7F Vero 4a g

Q45w e B B A R3] 2x105 cells/ml » N\ 24 well ta sz &A% (1 ml/
well » t732 @ 3236w 8 > {Fmba3yg g otk ) > 37C 3% 24 \iF

SYTHEME URBHRENTERA2OREWNE4A X1 | ZR-HMH
2o 2 oA B2 8 2x 5 P R

4. % F#FE 2L E-2 A% FRE 2 100 PFU/100p]

S.FPFRIE BT ELE - RmFRL ]I ERMERY  ERBERERE
3% 50 PFU/100ul » E#37°C 1 /N 8F

6.4 1% R Fminiz i H > A 100ul mixture/well » 4a i ¥ B3 48 B fu
100pl E-2 > i H B a8/ Emd 0 37C /R ERM 1N

7. #m £ MC working solution 2 ml/well » 37°C 3% 3 X

8./m A 1 ml 10% Formalin/well » B & 1 /\8F

9.3 A B Bk &L 1% crystal violet » 3 &, 10 5-4%

10. A KR Fu v 2k 0 S BUEBE
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S it R

JeTl @k o AHR T REAT AT AL AR A o T AR T T 900

B EE A AR S B IT S 00RO o

WA AR YA ER R B BEG A ARECRR T TR RAEE S

200 mg/ml > @ #5Kk6 GA % M4 H A 50 me/ml » % @AM K A RIEIEER

SEF VAT T ST CVULES SH Y- R

R MRS HER

AR QR E AT 2B 2 F M A AN

2 B B RERE mETA R ATz @i 0 X MTT X5 &
BIR o B —BORRIRZ LR B Baki (C) » bk e
REE () MRey SRS AMFZ Bk A ERZRSRETF
R A FZRIE - b ke F A3 2 8% 0 48 50 mg/ml 2 25 mg/
ml 22 EAREBESHFERE > £ 12.5mg/ml 2 6.25 mg/ml % ;g & A
K F R - mAE 3.125 mg/ml B H AT Z R B & e H MR
JE o

PEE TR EHE

BABATRANE LB R FRA 10 AR s

KR R EZIRE 0 BIFSA 50 PFU #ym 5k Sk 4 2 5 #FE2
HORRATER » S BEIR D SRR A SRR F R 2 BRI H 5
— B R AR B BT AR SR hH ARY
(£) PiF2 8k > 125 mg/ml & H oA b 2R BT %2360 5 2 R
Ko WHAREB S ZATRE N ZEEAE (ICx0) % 3.125 mg/
ml> ¥4l mEETY»ZETRENZERERE (ICs) % 0.78 mg/ml -
0k 60 AL AT AT 2 > 0.78 me/ml B 3 A b2 5K T % 23 )
BEZREN WHBEEBYZIATREAZERERE (ICo) %
0.19mg/ml > ¥l HET XA+ RENZEREE (ICs0) 2 0.049
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mg/ml o & $ 0k ) 42 F AT 2 %% > 25 mg/ml & 50 mg/ml 2 2 B 7T %
PH R EZIREN MR BAFATIANTRENZRRERE
(ICs0) & 157 mgml > HHmFEFBH XL TR ENIBRREE
(ICs0) 2 0.19 mg/ml - B & A& A REIERIPFFEY 2 Bk > &
REMHREFTTZIATRENZERBEE (1C) TREFBERE
Z %,F 0.195mg/ml- & H i HmEB N ZIANTRENZ B REE
(ICso) % 0.195 mg/ml-> p#lmEBTHZETREN ZBREE
(ICs0) T4 HMFEEEZ S0 - sbafiy AR5 d e X 28 iy b B 4k
BT 2 R ERBEN R —F -

B A PR D SRR ) Ty R B A A A RMER AT T A A
MTT REx R AR EREIH F - BB LS mEX R > 2R A9
HzER (B=)

s @

WATE R Z AR 0 BT RN E R AR R IR B AR R
B AL REIE > A ABNIH F AR S R ERE MR > B
R ERH@B T EFNE o MEE R Tieh F— 2 E05 R 5 R $E
o AEAH B ERARE LS BADEENHeBRELA L e
EAEBGPFREECEAEEFHZRE -

BAALRYIBRIEZ LR > FREIH BT R ERERAER
B AR SLE A S REIEREEEZREBMHEAMN - LA eA %
R ZRERS MEE RGN AR BRI RFZAER > TR
B AR A By BRI AR AR o

ATRL RN 2R R > i F EARE R SR AR
TS =R Bk 18 Acyclovir By 28 M 2 % # AT R
EExmETERZ R FEA -
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SRR HGE Fminh E N EARS Rs2 ARk EERA XK
B AT AR FFEPE > BENTE T RAL Y @ ifT o
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HAARZER > B dREAGERRSANERLBEOEM - A8
IR R A A AR IIE > A BRI B B — A BT R R R T
R BREENPHARBREAE > LAZREER @R 25K - A7
SR R e B R AR E AR o

AR TRRET EEGIE — D BT R F 0GR &
HFTEER LR RRABENENE)  YERTIMANF S B 56
WA 0 AT LB ITAE -

RHG T AT A B SR &8 Acyclovir B2
M2 TR R AT E B2 iR R c BRBEEMGET A
B d F — A Ba Sk a2 Ak 0 HAFR X MB] AT LA AR QR
R B E RIS AT -
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E B XK

R— o BREFRGEH EGRT R E LR E

Virus Inhibition Concentration ( mg/ml)

_H 1Cso 1Cso
BREE (4) 3.125 0.78
EEE (%) 0.19 0.049
gEE (K4) <0.195 <0.195
wHE (%) 1.57 0.19
s@E (&%) 0.195 <0.195

*ICso: #p 4] 50%% 5 Bk % 1 2 R 5 1Cso: 3 %] 80%% 4 B % 1 X IR
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MTT assay - peutralization
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