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WWE% 38 %39 (PienTze Huang, PZH) iusnunulusiausunlanuetisuninany émsusnelsaay lsauzise uas

o & aw

UTILNIDIMTENLRL azhovl,iﬁﬁmmfl,ﬁ'mﬁ'qu%%”mvl’s‘muuuuamrm Frlinumenuit PzH Sgnseulsasufifiannlasa
L1@asUaGuUINan (herpes simplex virus, HSV) ﬂ”liﬁﬂﬁ:ﬂ‘l‘iﬁdﬁ?ﬂﬂi:ﬁdﬁtﬁaﬁﬂw’]Na“llad PZH Afida HSV vindlwils (type 1)(HSV-
1) uaz viodaad (type 2)(HSV-2) lunaaanaaas (in vitro) ASALHBANTIVY: 11 PZH NNNagaunl HSV-1 KOS strain Laz HSV-
2 Baylor 186 strain 1% Vero cell lUSsuifisuny acyclovir (ACV) @1835 modified plaque reduction assay HAN1398: WLTN AN
50% inhibitory concentration (ICs,) V89 PZH 6ia HSV-1 Wag HSV-2 infiL 297.31 + 16.72 uaz 283.99 + 28.93 pg/ml auseL
fin ICsp 89 ACV YA 0.21 + 0.01 LAz 0.63 + 0.18 pg/ml aNdaL sruaNNLdunsalsas Las cytotoxicity test WUAN 50%
cytotoxic concentration (CCy,) 2849 PZH Waz ACV L¥NAL 1,414.21 Uy 282.84 pg/ml aN&1au tun13Usziduen therapeutic
index (T1) 289 PZH @8 HSV-1 Waz HSV-2 Ja1vinny 4.75 uaz 4.98 aua1ay LIsuiisunual Tl 189 ACV @ia HSV-1 WAz

v o s a e a o ¥ 1 = Q‘Q/ 1 1 ! v ol
HSV-2 11Ny 1,340.48 Las 451.82 aquanay asg]wammw: NAN13398% WU PZH Jndan HSV uaden TI dautnaen

@ ¥
v a a a o

UM PZH "Lﬂlm”tu;gﬂ'mﬁ@lm%anu mLﬂuﬁaoﬁmu’i{mavl,tiJLﬁaafl.’um;gu Wi I TuFATNaseILazINwILNIIARAN

o -] Q { 4 L= qu/ Qs a . .
Ad1AT: LWan 30 wi9, aniauliaaestaduinan, modified plaque reduction assay, ICs,, CCs,
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Abstract

In Vitro Anti-Herpes Simplex Virus Activities of PienTze Huang

Kasidit Charnnirutti', Monnaphruet Chanhom’, Mali Wirotesangthong?*

IJPS, 2019; 15(1) : 195-203

Received: 22 June 2018 Revised: 21 August 2018 Accepted: 4 September 2018

PienTze Huang (PZH), is a popular traditional Chinese medicine formula used for treat liver diseases, cancers and
inflammation. Little is known about any antiviral activity of PZH. PZH with anti-herpes simplex virus (HSV) activity has not been
reported yet. The aim of this study was to study in vitro effects of PZH on HSV type 1 (HSV-1) and HSV type 2 (HSV-2).
Method: Modified plaque reduction assay was used to demonstrate the effects of PZH on HSV-1, KOS strain and HSV-2, Baylor
186 strain, compared with those of acyclovir (ACV). Results: The 50% inhibition concentrations (ICs,) of PZH were 297.31 +
16.72 and 283.99 + 28.93 pg/ml for HSV-1 and HSV-2, respectively. Whereas the 1C5, of ACV were 0.21 £ 0.01 and 0.63 £ 0.18
pg/ml for HSV-1 and HSV-2, subsequently. Cytotoxicity test showed that the 50% cytotoxic concentrations (CCs,) of PZH and
ACV were 1,414.21 and 282.24 ug/ml, respectively. Moreover, the therapeutic indexs (Tl) of PZH were 4.75 and 4.98; and those
of ACV were 1,340.48 and 451.82 for HSV-1 and HSV-2, subsequently. Conclusion: The results of this study showed that PZH
possess anti-HSV activities but the Tl were slightly low. Consequently, further studies such as in vivo studies and clinical trials

are necessary to support the treatment of patient with HSV infection.

Keywords: Pien Tze Huang, anti-HSV activity, modified plaque reduction assay, ICs,, CCs,

VNI

Wy 38 %39 (PienTze Huang, PZH) 1nenunn Lee WazAD (2002) WU PZH snanvntadnway
Tusadudildiuegounsnasluauiady srunadszine 31NN13¥1a18628817 carbon tetrachloride (CCl,) luny
e wudrdnsld PzH snwuann dedszunm 450 1 las mouse LRZLTARLNZLA 89 THa hepatoma, He A% Atk
wwndnadlusrsdndsvasiududdadu pzH lagn 2014) lefuaaslsiifingn PZH saunsngudsnsiRusIwIn
i ldsnsinanslsa 1w lsaau lsausiss wazusnm PoILTAFLNILLE 89Tl human ovarian cancer léf Lii was
81MIBNLAL (Lee et al., 2002) AmE (2009) T1891WONTAIUMLTASNZISILNTLIA 89T TA
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neuroblastoma ¥84 PZH uaﬂmﬂf: Zang uazate (2010)
Fanudn PzH Sanslunisdesruauasain cerebral chronic
ischemia L8 hypertensive stroke 1%%1;11, rat I@EJE]VI%%TGﬂdﬂ
l&un gnisumIuan smssniay LAENNTAAUVDINADG
\aq

CERRITRE mwzﬁﬁ'mﬁ'mm%fﬁmvlﬁaifuﬁﬁazJ
an galinussawin PzH Sgnseulsasaiieannlsa
Lg05TaBUIWEN (herpes simplex virus, HSV) N38N11#139
ﬁﬁ;@ﬂi:mﬁlﬁaﬁﬂmwamaa PZH e HSV niaflnis
(type 1)(HSV-1) waz vindlaad (type 2)(HSV-2) lunaaa
nanay (in vitro)

Tsaisudulsafialganiinan herpes simplex virus
(HSV) @91D0u DNA virus agluasd Herpesviridae, subfamily
Alpha-herpesvirinae (%Mﬂu subfamily L@uINy varicella-
zoster virus). HSV uisaantaidu 2 sfiade HSV type 1
(HSV-1) sinnalsadarausinatnuazluniin (orofacial)
las@adarun1nsduds HSV-1 iluaingdrdyaslsa
suasaniaululng d2u HSV type 2 (HSV-2) dnrialsnda
\HovSimestazina lasfiadarumanwaguwug dely
N1 HSV-2 dasnansanalsadadanisfianitinaziie
dlanrareme unssuassnaulumsnusniialénouwl
g§an (Ayoade and Todd, 2017)

813N 15150 luiTaiufinanoriia 154 acyclovir
(ACV), famciclovir, idoxuridine Wudun G'IJN AcV (dusnunan
Tunssnenlsaisy nalnnisaengnivzesen ACV =5
A138379 DNA2a4113a lasnszui1unns competitive
inhibition N DNA polymerase vinl# laiiian1sgsiasnzs
DNA 289133% (Superti et al., 2008) T831nawad ACV @a
m3lESuasnatunss natroldnsaaseniinyldtosde
SauLWEY (11.5%) Aawldason (2.7-3.2%) uazannsuw
prfioransld wananitnasle Acv luszozena 19
AolwiAanziBedesnle vinlven lufiussansanwluns
snwlsa (Bacon et al., 2003)

andynivednisitandadnu ¥nlwnisdnuen
Lﬁmﬁ'uaguvlwnimmﬁﬁLﬂuSﬂ%umwﬁaﬁ'ugwﬁ
worpwniaun1gn nanaunsy aguvl,mﬁﬁqwﬂu
mysnmlsasuindnaosiia 11w tsaawsnandais
nION 188 [Clinacanthus nutans (Burm. f.) Lindau]

LRAAWINDUAINNIDLFAANINA (Barleria lupulina Lindl.)
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(Yoosook et al., 1999) wazdaun (Centella asiatica Linn.)
(Yoosook et al., 2000) Ll andayawuin PZH uwiio
lu@‘iﬁ'ua&guvlwﬁu ﬁ'ﬁaﬁwqmmﬂww YaRdnusstseasy
wazg9 1G9 uII8T093Y LTU ANBINNTONLAL TN
TsanziSedldlva) waztngedy wodndslifauised
Wiganugniaiulissues PZH udnInfansmfs
a9AUsznauvad PZH wuin PZH ﬂsznam‘hﬂaguvlwwé'ﬂ
4 58 laun 1) Tauau (Panax pseudoginseng Wall)
2) lalsa (Bosta urusdomesticus Gmelin) 3) TeALD e
(Moschus moschiferus Linnaeus) 4) a 3 ( Ophiophagus
hannah) 41%338U84 Pei Lazame (2011) Wuin lauaui
813814 e notoginsenoside ST-4 FIAUWUI1F1U13D
fusada HSV-1, Hsv-2 18 llefinsangiudsznavau 9
20IGTUUAY nIaen PZH as delufinuidplaatuayu
gnslunisdugs HSV ﬁemmﬁﬁaLﬂuLLmﬁ@ﬁm‘Vf}ﬂu
MIANHNATEI PZH da HSV-1 uag HSV-2 lunaaanaaas

(in vitro)

Aada o

2DANBUNITIVY

PIUATHIIAN

WWEw 30 %39 [PienTze Huang (PZH)(Limwad
Iaﬁm)], acyclovir (ACV, Vilerm™)(Siam) tablet 200 mg,
polyvinyl pyrrolidone (PVP) K30™(Fluka), growth medium
(GM)[minimum essential medium (MEM)(Gibco), 10% fetal
bovine serum (FBS)(Biowest), 1% antibiotic-antimycotic
100x (penicillin 10,000 units/ml, streptomycin 10,000 pg/ml,
amphotericin B 25 pg/ml)(Gibco)], trypsin-EDTA 100x
(Gibco).

wwasmnziasuaz e

African monkey kidney cell line (Vero), herpes
simplex virus type 1 (HSV-1)(KOS strain), herpes simplex
virus type 2 (HSV-2)(Baylor 186 strain) ld3UanuayaTzi
9N I.NY.A7.IN8ANEA RTWUS

i'aqttazLﬂéaaﬁa

24-wells tissue culture plate, 96-wells tissue culture
plate, 25 cm?tissue culture flask (Nunc, Germany), Lﬂ‘%ad“ﬁ%
4 ¢nunid (Sartorius, Germany), Biosafety cabinet class II
Tech),
(Olympus), Lﬂ%ia\‘i centrifuge (Safeguard centrifuge, Clay-
Adams)

(Microflow™,  Science inverted  microscope



\\/— 2. INRTAFASDR
%‘ \/ U0 15 a0uN 1 w.a. - T.a. 2562
2 i

K5
At

andenulsmeesladuinanvaaiNsuioniilunaaanaaas

niEaA TIYiIA6 uazame

A1SLASENEITANALRNYW 30 B39 (PZH) uay
acyclovir (ACV)

LaSuuE IR 98 #i9 lasuasndaion 3o wis
IwaziBoauainaunisnny PVP luaanadin 1:4 uflazane
¢28 PBS I laaanaidutu 100 mg/ml 1w stock solution
waze1 ACV tasuulasuasiiia Vierm™ lhazidoauan
aransaas PBS lAlaaduidudu 1 mg/mitdu stock
solution

manasauanudunudalsas (Cytotoxicity test)
oI TNn T8 79

manageuanuduRsdaITases 1Re% 30 Wid
14475 serial dilution end point lagdaine cytopathic effect
(CPE) 189 Vero cells fUuiusIiiem 3 w33 wie 50%
cytotoxic concentration (CCsg) @1839289 Reed W&z Muench
(Reed and Muench, 1938) TagLas9 Vero cells 1 GM 1%
tissue culture flask (25 cm?) aula confluence cells ﬁnmfu
YNMTHRBLTARAILENTATANY trypsin-EDTA 1x 14 PBS, 138
19628 GM 1Ale 2.4 X 10° cells/ml tw1zadlu 96-well
tissue culture plate U3u1m4 100 pl/well ﬁﬂﬂﬂﬂuﬁﬂuﬁﬁ
9Nl 37 °C uazdl 5% CO, wiw 1 7% ¥11N17139914 stock
solution Ba9LNEY 38 Widehy GM 1w 2-fold dilution 1sle
A uLT UL 4,000; 2,000; 1,000; 500; 250 Wa s 125
pg/ml Laz¥inA3138314 stock solution a9 ACV 1A laaanu
W% 400, 200, 100, 50, 25 Uaz 12.5 pg/ml ¥iNN139a GM
28N31N 96-well plate LANFITNATOULITNIIH 100 pl/well
TasudasANUITNTwrN 4 61 (n = 4) ﬁﬂﬂﬂulug}”ﬂwﬁﬁ
gunndl 37°C uazil 5% CO, w1 2 7% §4ina CPE lu
inverted microscope ANWITHAIAT CCqy

nsnagaugnaauliaaIs33 Modified

plaque reduction assay

\@38% Vero cells 1w GM lvfiaauidudu 2.4 X
10° cells/ml L@uadlw 24-well tissue culture plate, 500 pl/well
NIZBLTRE AT ﬁﬁvlﬂﬂuslu@ﬂuﬁﬁqmﬂgﬁ 37°C uazdl
5% CO, W1 18 — 20 72139 ansiwin plate aFunaglu
inverted microscope C LB GEIRIE monolayer ﬁ]’m‘ifuﬁ’l
g3azany PzH fta3oal5idu stock solution ai5aa19lu
oM lvfianuidutudis g 1w 1000, 500, 250, 125 uas
62.5 ug/ml 1w PZH mﬁ' 1 Mniwinmsideanslasa HSV-

1 wsa Hsv-2 IRleUSunmdimunzan Tu GM (HSV-1 a9

198

1w 50 - 100 plaque forming unit (PFU) ¢ia 1 well a3 24-
well tissue culture plate; HSV-2 a25:0% 30 - 80 PFU 6ia 1
well W83 24-well tissue culture plate) WUIWFNNL PZH 70
a1 nnautudu lugadiuw 1:1 (0.5 mi Ay 0.5 ml)
nyzaneldadue ﬁwmswaﬂﬂﬂuiuﬁﬂwﬁﬁqmﬂqﬁ 37°C
wazdl 5% CO, win 1 Falus lasfinduatuguliss (@awe
1957 wazGM A7 % solvent tvinnuludredranagey)
%ﬁ'ﬁl’m‘ifuﬁ’l 24-well tissue culture plate ﬁLmaﬁﬁﬁ'ﬂwm:
monolayer 419a GM aan Lﬁumiwauﬁﬁméﬁ (250 pl/well)
IﬂsJLL@ia:mmmTwﬁmaw%ﬁtfluvh%‘amuqu ¥ 440 (n =
4) %yu plate Tz InIzanegaiaue ﬁﬁ"lﬂﬁusluﬁﬂwﬁﬁ
gaunail 37°C uazdl 5% CO, Ww 1 il ST siwasoY
PZH ‘12(71“7']' 2 NnaNuLTNTHLAN 11 2x MEM + 10% FBS
WEYNNNRNALRNTAZANE 4% methyl cellulose WUy 1:1 |6
vw overlay medium i liGuaalu 24-well tissue culture
plate (250 pl/well) ﬁ‘.l.i&lvl,’.iyl,l,ay’s Wit plate 1w overlay medium
nszansdnuansle well saiiane ﬁ']vl,m_iﬂuﬁliuﬁﬁ
amnnd 37°C uazdl 5% CO, wiw 2 1% (%qmﬁl,ﬂuvla%'a
ﬂ’JUQNVLiiﬁ PZH) %1 culture plate 41 fix @ fixing solution
(12.5% formalin 1w normal saline) laoLdw fixing solution
250 mliwell (5 drops/well) w3 plate linszanuidrniuanslu
well gdniaue ﬂuvﬁﬁqmﬂn“ﬁﬁmmumnﬂh 3 17lws w30
Frudn ntwnanslu culture plate 9 WAE19NN well
fuinszin i culture plate NN850UAY 1% methyl blue
solution ##% 10% methanol ﬂuvl'j”ﬁqm%n“ﬁﬁadmuﬂ‘s:mm
1 $2lag nsunddanlu plate 719 wiId9NN well s
w1521 40 plate 81A52955U3 W% PFUMwell Tapdaina
A28Naad inverted microscope Tu well ﬁﬁ PZH \figuny
%Qmﬁlvl,siﬁ PZH (virus control) A1 %I HAI1UIN M virus
control, virus T well fifl PZH a1situtudna g i PFU/MI
furmmaanuguTuiin lwewan plaque R (virus
control) 8aa3 50% (50% inhibitory concentration, 1Cx;)

vnsnasasdnlasiasn PzH 1w Acv Tagls
ANNLTNTY 2.5, 1.25, 0.62, 0.31 Waz 0.16 pg/ml

vminaaasdnlasidsn HSV-1 1 HSV-2 uas
ANLTUTWYDd ACV LT 5.0, 2.5, 1.25, 0.62 LAz 0.31
pg/ml
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N13%1A1 Therapeutic Index (TI)
TIaagen lwnsduginsasgaedda ey
AINEIBVIAT 50% cytotoxic concentration (CCy,) A DA

50% inhibitory concentration (IC5,) AUFAI

CCsg
ICsq

Therapeutic index (TI) =

MIILATERAIMIEDNRA
mﬁmezﬁ"ﬁaHamﬂmimaaﬂ"ﬁaﬁﬁ Oneway-
ANOVA (p < 0.05)

NAN13298
managauanuuisaaisasuasRow 38 W9
TuanuLdudu 125-4,000 ug/ml laa&3ina CPE wad Vero
cells HANTINARDI AIWIUAT CCyy LALVINNAL 1414.214
ug/ml (113797 1) ugasliidmuwinion 38 nia Sanwdu
Rudoasannn suhazdanulsaansiazinunlgsnm
MNMINAIMIAINUDUA BRI TARUEI ACV

luai iyt 12.5-400 pg/ml 6ia Vero cells 1@ Han1s

NARBI FIUIUAN CCqf IRLYINATL 282.842 pg/ml (An31971 1)
WowSsuifisunuiion 38 wie useliiduiinnuduie
¢ia Vero cell 189 ACV Janinszanm 5 1

NIINARAUONTAIU HSV-1 waz HSV-2 @283
modified plaque reduction assay V84 Lﬁiﬂu ’?ﬁia W9 (PZH)
WAz ACV uadtiunen |C501umiwﬁ 1 WULNAN ICs iy
289 ACV 6a HSV-1 ey HSV-2 t¥innu 0.211 uay 0.626
ug/ml auian lumefian ICy, 1adp8d 1w 38 »id da
HSV-1 a2 HSV-2 1yinAu 297.31 uaz 284 ug/ml aus1ay
WalSuufinunuinga 1C, 109 ACV @ndn @1 ICs, 189
o 30 739 110 TIWAudn AV Sqniaau HSV dndn
w58 73T 0N weNIINAEINLINAN IC, 289 ACV da
HSV-1 uae HSV-2 darnuananudszanme 3 i Tuamed
N ICs 189 PZH dia HSV-1 uaz HSV-2 Aanulnaidneni

T1NNITAIAN therapeutic index (T1) Wu3N Tl uad
PzH lun1stiudanisiasyiasyueada HSV-1 uwaz HSV-2
AT 4.76 uaz 4.98 anwdau luunizfidn TI 289 ACV
Tumssudimaasyiasueada HSV-1 uaz HSV-2 whiiu
1,340.48 LAz 451.82 aaa1al

A1319% 1 1W38uLIAB U 50% cytotoxic concentration (CCsy,), A1 50% inhibitory concentration (ICy,) WAz therapeutic index

(T) w83 Pien Tze Huang (PZH) W&z acyclovir (ACV) ¢ia herpes simplex virus type 1 (HSV-1)(KOS strain), herpes simplex virus

type 2 (HSV-2)(Baylor 186 strain) 14 African monkey kidney cells (Vero cells) @7 8437 serial dilution end point (CCg) LLA £33

modified plaque reduction assay (ICs,)(n = 4, p < 0.05)

Virus
Drugs HSV-1 HSV-2
IC, cc,, TI ICs, cc,, TI
(ng/mi) (ng/mil) (ng/mil) (ng/ml)
PZH 297.31 1414.21 4.75 283.99 1414.21 4.98
ACV 0.21 282.84 134048 0.626 282.84 451.82
anUs1guanIINaAand

Plague reduction assay (PRA) 1d#n1531a31z%nN

AEW W o 1
aniduliseuasmidianng lasgainanuauninlunis
A0 1UIU plaques MAAINNMITIRNT MU ITR WU

maaguvl,ws Pien Tze Huang (PZH) 8131308 U8IN134931Y
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23 herpes simplex virus type 1 (HSV-1) LLlaz HSV-2 (71313
7 1) elSoufisunudn IC, 189 ACV 6ia HSV-1 uaz
HsV-2 fildannmsnaasaidisaniu vaft PzH Duenayulng
fdszneudisasanansiunanssia laun 1) lanau
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2) lalsa 3) vewaidos 4) Ay Huraluanalng nsnasey
aniaulsadieds modified PRA asimansguninnmzge
lxasananoUlaFuiany extracellular viruses WATRIT
snanenuazundllghislwaadlaion du ACV iluans
u%qﬂ%iﬁ'l,ﬂu active ingredient 71#a1NN1383LA =% 593
waaluanaidn sansoundlughislweadldaniuazd
anidulisafilanis dasuginisate DNA vashialas
competitive inhibition AU viral DNA polymerase ¥inl# bajtfia
MIFIATIZA DNA w9 3e ae9lsnd msdSeuisuny
@1 IC5, U89 PZH Laz ACV awa:vl,&iqﬁﬁﬁmﬁaamnﬁ
active ingredient laityinfis wananiiginuing 1Cy, 109
ACV ¢ia HSV-1 ez HSV-2 danudisnudszunm 3 110
Wafiilasan Hsv-2 I@ﬂﬁﬂﬂﬁmwgumaﬂiw HSV-1
uwxaslugzy plaque size flwgniwaznisnalsanianidn
Tuamed dn ICs W849 PZH ¢ia HSV-1 ez HSV-2 ianu
Tndiaganu srawzgniaulasaues PZH w19 ngnd
cytotoxic W83 PZH

lauau w3olaus1ud @unand) (Panax
pseudoginseng Wall., Panax notoginseng Burk) 8 %ﬂu’s 36
Araliaceae &33W¢M84lANATT glunsiinnslnaion
PpILRA AADINITONLAEY aA0INITLAVLIA LRINEINI
nidunulugiheuziie Wudu drvounwuidasday
R notoginsenoside ST-4 ‘fidmmiﬂﬂ'm%l,%a HSV-1, HSV-
2 1ag3% PRA § ICy, 1¥iAL 16.47, 19.44 UM ANUEIAL UAZ
lasi3% XTT & CCy @@ Vero cells LYiNAL 510.64 uM
wanainigewunalnniseangniainlisaaas
notoginsenoside ST-4 fady Lﬁiﬂ'}il,“ﬁ”l LTRR (penetration)
289 HSV-1 (Pei et al., 2011)

lalya w30 ﬁaluqaﬁwﬁi’a (cow bezoar, ox-
gallstone, Calculus bovis) %w“n%mﬁ@ﬁ'm"aﬁﬁmqmnmﬁ
10 Lﬁmﬂuﬁﬂuqaﬁ'}ﬁ Trazlizlivney Auamislaas
dusinunn lidasduss L%'Uﬂﬁaluqqﬁwﬁmaaﬁ'h Talsa”
FouFdeuazsaunennn (Wwiniaaia) waziiasan
Talsaansssumadnasuazmlaonn ianaunulalsnain
533U@ AnInsnaaasseldineindania uns IREVHY
wvndulalsefioy Fafdasouiiounulalsasssama
LAETINAAIAUIIN 1N TN HNPNEATIUA LAYNRBIIILTIN
Talsaludaialagiss Tasvinmslamszfianiie il luga

ﬁﬁﬁuﬁ'sﬂi:@?ﬂﬁﬁwﬁ%é‘aaanmmmmzﬁ'uuuﬁ’maamsﬁ
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19 15 waaanntin 1 3 Sannanfiieanun ssiwy ldun
bilirubin, cholesterol, cholic acid, fatty acid, lecithin, taurine,
alanine, aspartic acid, arginine, glycine, methionine, leucine,
vitamin D WARLTHN TIQLUAN T1aNadItnfed Ldudu
mswqm’lﬁﬂumﬂw;aﬁwé’a PNRIUTEIU wiemsanladng
priuAnTaunauiull aaldgs ldnuasd aaninwe
authwy lgnludn uiauaniay Wazdue (Wannawiboon,
1987) uaﬂmni{um\ﬁagamnﬁm:qdw bilirubin &
taurine lulalsa ﬁq*l’l%‘neuroprotective effect LLa:IﬂIiﬂaglj
TudsugsuLnssiiaifieTuRY (Zhang et al., 2011)

FeUALTE I (musk deer, Moschus moschiferus
Linnaeus) 811961197240 Moschidae TzuaiFos fa
Vlw"’u’lmiauﬂﬁlmaw:mm”apj {ussiinaunaw Ta91iua2
snafiainn e nuasdanuna miiwqml,ﬂumﬂ@mﬁﬂ%
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