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uilziaw

Wi Aau, A, aaL (LAFsIm)

unAnen

wi=ie (Ginkgo biloba Linn.) digssnaaluimeriudumsnmlsanoy
#n waeaausny duilaazuzuile Wurs e fsshannlvulznlosu
Wngjtdu flavonoids (ginkgoflavone glycosides) uaz terpenoids (ginkgolides
um: bilobalide) ﬁ\:ﬂ"lﬂus‘imuﬂ'ﬂsua'm'ﬁnLﬂmnﬂmaﬂ'hhau\ﬂmwuuwa'lumm'
A 10U BNBY, ﬂuﬂ'mm-mmnun'lmsum, pigzdmday @rsshAgnlua:
muqzmuﬂ‘mmﬂﬁmmﬁ'tmnﬂuﬂﬂmwﬂﬂnu'iims‘im'm‘m‘lsﬁ'lnmm‘m‘mu'suemm

Flggeogsnsasuiiuisinselyliediouni Tnunemsaulsifivys:sufnoo i
wufitiasnn '
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Ginkgo

Narisa Kamkaen, B.S. (Pharmacy), M.S. (Pharmacognosy)

ABSTRACT

Extracts from the leaves of Ginkgo biloba Linn. have long been
used therapeutically in the traditional Chinese pharmacopoeia in the
treatments of diseases/symptoms, such as, asthma, broﬁchjﬁs, and cough.
The extract has also been used as a diuretic. Major active substances in the
extracts are the flavonoids (ginkgoflavone glycosides) and the terpenoids
(ginkgolides and bilobalide). At present, therapeutic indications of ginkgo
are mainly for the symptoms associated with peripheral circulatory
insufficiency and cerebro vascular insufficiency. Ginkgo extracts are shown
to improve the depressive symptoms in the elderly and help.the patients
maintain their regular daily life styles. Previous clinical trials indicated that
the adverse reactions/side effects detected from the use of ginkgo were
found to be minimal. :

o - - of o o -
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uﬂ:ﬁ'xuﬁﬁamu’mmﬂmﬂ%'h Ginkgo biloba Linn. (maidenhair tree) ‘r]f(J:
1u10A Ginkgoaceae HufrAudiommasysanATuuazgiiu Augotszinm 20-30 We
Tufidnsauzung FUSISINMALNARIERR (triangular - fan shaped) WAANTUIALT
dsse 374 - 1 i fwdenududouftniuia (brownish-white) B1I3utioniy
Yssmuwirmlzfsdvemstudviduninia dasswaaduem iy ilsameuiin
anonanamEy Tulissn: uile FeasTnAmmeeItlATuMIsensuBglui eIy
(Chinese Pharmacopoeia)

Tuamassed 18 dmiulzmoluygragisuwsnmeslunivglsduaramin m
wisnnatuwzfedlasum i lunig sy TaommUssnAon Rz HT oS Jam
msnanUsannilas 500 fumuganiy suaouninluglzisiauauiasnmln
'luﬁ'ﬂumqﬁLﬁﬂmnmﬂnm’iuuvauTﬂﬁm'lﬂﬁlai'm:ﬂmuﬂs:ﬂmﬁm]nﬁ (peripheral
circulatory instfficiency) ua: msinatisuveslai n'luﬂuannmﬂnm (cerebro
vascular insufficiency) ﬂﬂﬂﬂ’mﬂﬂuﬂ'lﬂ’l‘i']ﬂl‘wuﬂ‘ﬂ:}., won, AMusuiay, e1suni
ususau 1wt TasuSmamluplodimafiouds, inh, wisdnuduRonsh

'lm'hqﬁ'uﬁm‘mﬁmmsﬂﬁ'mm'tuuﬂ:ﬁaaﬁuﬁqné wutuusziAuMnA ims
vintandmbgludssndlne 2 oiin fio '

1 Tebokan® i

Nﬂﬂﬂ Dr. Wl_lmar Schwabe, Germa.ny

pgmmua-muuw : FE. Zuellig (Bangkok)

qiwnenaes : ein, eniuszanda

2. Tanakan®

HWAN : OLIC (Thailand)

melfiGuansuee Institut De Product De.,Synthese Et D Extraction

Naturelle, France

Aunudmiie - Pacific Health Care (Thailand)
pluvvsuaion : edla uazemh

nmsanA (Extraction)

msAnmmomgnnalizasssanrenluudzite nuniissisasuRiing
gusmadnine 2 aay laud

1. ®19Ussneu flavonoids 99m9n Ginkgo-flavone glycosides (gu

- - o o o of -
6 AfuaTunsilimundvair U0 1 auuf 1+ wqREMEY 2630



Kaempferol, Quercetine, Isohamnetine flumu
2. @7Usznou terpenes i¥u Ginkgolide A, Ginkgolide B,
Ginkgolide C, Bilobalide tilusiu

mmﬁ'ﬂmsmﬁ'mmn'luﬁé'umﬂuPhq 1 3NN m'iﬁhiv'mumﬂ:qrmﬁhaan
Lﬁﬁt;ﬂﬂﬂﬁﬁﬁ'ﬂﬁﬁﬂhE"I.ﬁ‘lé'mniq‘qm 'lu?iﬁgﬂ'aaamﬂ'.lﬁﬂn"ﬂlﬁqzqnﬁﬂﬁuﬁu HUAT LY
PNz 4 A2laun Tebonin, Tanakan, Rokan Ua: Kaveri \AuHINMAISNARDY
neARInUAY 817 3 AusnizagmelinnIpuiFEnaiuAs Ustnouale ginkgo-
flavone glycosides (24%) ua: terpenoids (6%) ®u Kaveri 3:Usznaumiu
ginkgo- flavone glycosides (25%) uR: terpenoids (6%) wenALEIU
ﬂi:ﬂaui';umnvhuﬁ'uﬂaumm%uumnml:r'huaz-ﬁuagﬁ'm?uwaumsnﬁmﬁw

ﬂ1sﬁnmqn§n1omd’ﬁnu1 runssdsgnnluwl:meldsnsormshda
nnladnltiRooedoazdiuma | iy ques, Yhitisowe Foormsmehinindaludge
o1y sEdAnnlunizesisusImemImaEanaugsnmna

nalnmsaengnd _ (Mechanism of Action)
nnnn:eanqnﬁﬁmuﬂ:ﬁwmmﬁﬂa‘lnm'smﬁmﬁmﬁud w38 MsEengNasIy
ﬁ‘u'ﬂﬂﬂﬂ'ﬁd'lﬂ‘tunmﬂﬁ’ﬂumiﬂﬁ'ﬂmﬁ ssshAgElngiiu flavonoids (ginkgo-
flavone glycosides) ua: terpenoids (ginkgolides ua: bilobalide) 813U5znBVTY
win flavonoids fighAty 1éud glycosides m8 kaempferol, quercetine, uf:
isorhamnetine s glucose 38 rhamnose §17U5=NBUSININ terpencids 7
dAnlAun Ginkgolides Fauvmiiusiia A, B, C ua: J #15 Ginkgolides altinu
TufofiFinrlindu  unzezusadsAuRes ISz umistag gy hydroxy

Alaufisueunezifan (dementia) SaunAavInmMIgEnITRss=Em
(neuronal loss) uﬂ:ﬂ‘l‘iéﬂﬂ‘izﬁ‘lnuﬂﬂim (impaired neurotransmission) ANy
sunselumsiomdsorAus@ilgan (intellectual function) scanmy ouisung
@wiasiumsTumumsiefimesndeuuanimeanglag milanUsosoyyabas:
(free radical) ua lipid peroxidation orafintululsArg q Mdunme Mmlsznoy
mﬁwmmfﬂuﬂﬁﬂﬁ'ﬂmnuﬂ:ﬁam:ﬁunum‘luﬁum‘auv‘iumnFhuﬁ'uviamsmmuum
guoshanne vnalne1saiuisramssnsmasulmelulsammasndensie

Afuatunsilimagvars 07 1 adui 1 wyadnwu 26ag 7



Ginkgo-flavone glycosides

OH

OH

OH 0

Aglycones of Ginkgo-flavone glycosides

. - Ry . Ra Rs
. kaempferol H OH H
quercetine OH OH H
isorhamuetine OCH; OoH H
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Terpeunes

Ginkgolides
R R R"
ginkgolide A OH H H
ginkgolide B OH OH H
ginkgolide C OH "OH OH

Bilobalide
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AM3ATUANMININIUDRINABARBAUAY, naoAAaARDY, NRDALRBART

(Vasoregulating Activity of Arteries, Capillaries, Veins)
lumsAnsdualadiesiia doubleblind lugiln 60 AU FolAsu ginkgo
(EGb 761) 200 mg lu 0.09% NaCl 250 ml finmaiu 4 Tu 3z (fin perfusion @Y
e, arrnuniinveslafinuszaanudanguTaslain unAIIniiAag plasma
"'lmﬂﬂuuuﬂﬂu msﬂnmﬂnmﬂma i single-blind 'lum.'!'m 10 Ay Fosu

Usznmiu 45 ml (112.5 mg) wey LI 1370 1= LWJJfl‘l?h&ﬂt‘)ﬂﬂ‘nﬂ\mﬁﬂﬂlﬂﬂﬂNﬂUﬂLRU‘
(nail-fold capillaries) WS aanssunuDasElARoALAY TreRSINATTBILERENEN
udu ANUNiiAYes plasma Ua: sAaudszeomsinanediien (haemorheologlcal
variable) schitUAnuLYsY uam'saanqnﬁmmummnﬂmﬂn‘ﬁaanqnﬁi'mnmma
fsvsznouAlinmumasmstiAnaulzmy

.m‘sﬁ‘mnné Platelet Activating Factor (Platelet Activating Factor
Antagonism) |
13Ny ginkgolides AT gmkgohde B usangnsladlums
i antagonist no PAF qnﬁmoﬁ'smwum PAF 'nshﬂfu 1Aun msgnmiainms
quﬂﬂuﬂuummamﬂﬂw (platelet aggregation) uazmsUseassToaEinE oAt
(neutrophils degranulation) uﬂ*msﬂﬂﬂauuﬂﬂas.uanaaﬂﬁwu (oxygen
radical production) ﬂw.uﬂﬂﬂmsmunuuaums‘lﬁamunauu‘man% NVRDALRDA

(micro vascular permeablhty) uﬂ.mmﬂmuaaaaaﬂﬂu (bronchoconstriction)
3, 4 m:iuﬂﬂﬂ\ﬂuﬂﬂ'.mﬂuaummaﬂﬂmaomﬂﬂaamﬂaﬂaﬂﬂu (cerebral

ischaemia) ®u71 ginkgolide g-lWifis metabolism veudsoy usiudnilosanas
nnmsgnaemematendioun (hypoxia damage) (4, 5)

m‘an'F; suutdas Metabolism vasgaalszdm (Metabolic Changes)
mswAuuutae  metabolism  MutgaRUszEM  (neuron) uRzENEWRAD
arssununisdovszam  asAawludninaseonudiAy EEG
(Electroencephalography) Tumsnaraanuadiingila double-blind 2 T BT
7.8 luadn uq\umqﬁ‘ﬁmmﬂﬁﬂ allAaesuasliifiouns (cerebral insufficiency)
uRAsERAATIAUzAIeNe EGb 761 um: LI 1370 fiwaaAsiu theta vdy

PR o of w  of -
10 ATuATunsTisRuadya1s I 1 |Uun 1 WAL 2630



gMTINIUIININ theta #@ alpha TRemsiwSouiMuunugmasn vy EEG 9=
nRUGAMWUNA

msUuntsumsimmiafioneuuadas: (Prevention of Membrane

Damage Caused by Free Radicals)

msfnmludninaspusahassinnnul:Msiinuauindue free-radical
scavenging (9) TnoezinAn3etinooosauls endothelium-derived relaxing
factor b scavenging superoxide anion (10) wud1esusznay flavonoids lu
Wz IunTAUMSHBUAN L TBINABAR DRLAIAN AR

LNFYIRUANEAINIARTEN  (Clinical Pharmacokinetics)

dumsmnieznsnfvdnsusmiondsesumanneossainnnulzie
[{flesnnssdiighiignainmes

manassslussEiasAdgEnINg (11) #ol5u favonol glycoside (LI
1370 lupwia 50, 100 uR: 300 mg) WuNIMsgATusTIREN, AIAINEUBUF A
T plasma melunm 2-3 9k, AMAsedinegszniie 24 alug naveIRAISSY
Usmu 24 Falue meine q 9:ndudanmung

Moreau uszamz (12) lhednedundeaumanslunyi arssin EGb 761
do AraminAemnsiuiunsoRecisnsaaiiy two-compartment model first-order
phase fifaTafimiszina 45 taluy, meneduathedn 60%, Specific activity
TuiRengogn meiu 1.5 530 ludiluod 3 AMGOsAdIMIY Specific radioactivity
szgansIvinlunsamze I sussilddn ﬁ'auﬂm’htﬂurfhumiauaon1saﬂ%u dinide
glandular 48z neuronal uﬂ:mazuﬂnamiﬁ'uﬁuquqﬂ'nmmsfiqnﬁﬂﬂmn'l"i ne
R IUIMslasnsivdssnuny {14C] CO, asnulszinm 38% TosnuAEiTy
dszmu menay 72 ﬁ'ﬂum:ﬂnﬁ'mnmuﬂﬂﬂn- 22% URINWBINIE 29%

msﬁnmmnmu’lumﬂﬂﬂ Schwabe, Karlsruhe nuiaignssivdszmu
EGb 761 lunna 80 mg mATeTintoy ginkgosides A ua: B Ay 4usz 6

Hluomud1dy M absolute b1oava11ab1hhas T gmkgosxdes A ua: B fim
1 80% 1u'nfu:nm'aau ginkgolide C AN dauAAzeiinten bilobalide
winAu 3 FalsoussAY bicavailability IANMAY 70% AERRIMIUIMTIITEAASIN

. - / w o P
Afuafunsliaadvats O 1 avud 1 woadniuu 2630 11



wlzmslura 120 mg us:wumisrildnesnang ginkgolide A ua: B yvzwnaoy
70% un: 50% mdiavlusubiGounlaciudas: @i bilobalide Yszam
30%

tausld (Indication) (29)

fpvslinanvouutznie A snwANuAflRArasmsinaleusaniaalu
§uey (cerebral insufficiency) uamdudsasiuwlate (peripheral vascular
disease) lAuUn intermittent claudication

ludgeerwoimsinaisuraslafnlydosuadbitisenell o1awueImsuans
fi10 4 waILat 1y MesnsuszANsiien (difficulties of concentration and
of memory), IAlansBLIN (absent mindedness), §UFU (confusion), lailiddy
(lack of enefgy), wilay (tiredness), ATINNBNTOINIMEAINIANDY (decreased
physical performancé), BTN NAT (depressive mood), N3:IUATINY
(anxiety), 4308y (dizziness), qi';‘a (tinnitus), Yaafsy: (headache) BINISURAY
it etesiuasinadvuresdenludiauaclidivone veaseereeiivains
(3ufuzes dementia Fuerafluiin degenerative %30 multiple infarct 9175
msi'lﬁmu'rmé'ﬂm'lﬁmu;lﬁﬁaumﬂiuﬂ:ﬁ')_u

ds=ansan (Efficacy)

fimsmasssmendiinluguas 40 Mooy dnsumaidealnadisulyds
suedlifvowslulsamAweniuuazdIoEs (13) wirdl 8 senuilines (14-21)
findeezidounnsaclumside douszneusedilsiisimiss, msduizetels
(REIND, ﬁ'ﬂHm:‘n‘imé'l]’_JfJuR:ﬂTiﬂTJ‘D’S‘ﬂﬂﬂhjmu‘i:;ﬂn fitieumsnaaaaAnInudng
wanosvludihelsrasouan:@ou (dementia) (22) Fofisunaninnasndon 8101s
usmsflifeafasiunasidoalnadieubitissmasirnuuanmosnienguilasy
wilMUURzARUAIUANBENN UM TARBIRUATRIWANFIAUNIN lunaziviems
NARBINAINNLARATNESAT LA INUANUUANATIMENRINIIAY) 6 dinnds 3
AU

#M3V intermittent claudication imsnasponwadfinlugyis 15 Ta0u
Fo 8 nrmaseeiilulszmaeiy, 5 manaremiThnlsznAdsaAs (23) T 2
Ji0m (24, 25) Aanumwilufisansy wsnmmanchlineniounonuai 2

- - - of o -
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- -] - - ol . - . .
imumv‘ﬂmaﬂwQﬂ unmAsaniie (24) lugdle intermittent claudination nie
WRIMSINY 6 1AW AugAsmitANTuroomsAuszuzlng (91n 112 1lu 222 wms
Tunsudldsuutzing wazen 145 Ju 176 wns Tunaunlasuemasn) 8anismaaae

d' -— - J‘ r - -’U ‘l L.
Wil (25) usAvtivranludtheniionmsuin Tnenudmdianvesiutesensian
(visual analogue scale for pain) aaroain 61 1Wu 33 Ladwes Tungunlasuans
aiponulzmelasmsiadimasaiondt lusun 200 mg uns 8 5u W3eu
thounumsaasoen 51 Ju 39 fsdwes Tunquilasuevaen

M ItALIuRzUfATo 5 10AUDDIET (Adverse Experiences and

Interactions)

Tumwosig Thinvemsiadsfisuusous:linuanuuansesoseims
fAesszwitethefldfuuntAedudiefldsusmeen luvuasteramuomsiin
UnAiu@mineAenszin1zeIMI5 11INARBITBY Fachverbard Deutsher
Allgeminarzte (15  FeliuzAelumnn 150 mg sedy uns smeenlugile 303
AU rgﬂ'wnumm‘smmﬂun nuidi 16 auRldisuu:Aae unsdi 32 AuTllésuemaen § B
YauitlasuudzAqe inwmmi‘momnumnﬂﬂmﬂsvmmaﬂ Tumunbafite: @, 1)
usum (1, 0) mulssou (1, Q) Py RLRE G DeFelldIS (26) AlAgudufivernns
HroifusfifatulummaRasRAe iU

msldUs:zleminmeniiin (Clinical Use)
wimelasveygrlildlulsunaeaniu dmsumssamanufininines
AuBy (cerebral dysfunction) Foliomsusay Aol ANsudey  (difficulties of

memory), 308N (dizziness), 0o (tinnitus), UIRATE: (headache), BI3unN
ks T

UTMURNIZNGZIN (emotional instability with anxiety) 1Asvayanalil#snm
mmtutﬁum's'lﬂuuiommm cervical syndrome uaz gmsumssuniumslnaduy
veonaBAEBALATIe T s IuLR e (intermittent claudication)

§lAN ansfRenul:mesansalflufihshiiemsunmsedlunisviny
vasduasetisgouiiotunat Withefiauamesiion (dementia) 9199zl iwuna
memindissnensmsasanau=ie Ay Soluuuzivldssannanudzaae
dmsufoudldduq Ronimmesaniiios Fomvayunamlslu intermittent

afuRTunsTlsauadyars 6 1+ avui 1 wgAdnIu 2530 13



claudication LIWRINAMIA

Taomalusine:ldwlzfae 120-160 mg ﬂmu AUasuUITmuLa: 3 ATe M3

'lt’im'luumrm';gaq:vmmmumﬂmwaonamsannqnﬁ SUzIRIMSS AT 4-6 FUMN
ADUNVURAYHANIIUIN

Anpnmlumsiny  (Therapeutic Potential)

:manﬁwmsnﬂﬂanmuﬂaunmmmmu intermittent claudication fofito
§inAe  WumsAnsdumaglotin double-blind smalnghianuinmn u
m‘mﬂﬂvmwmauwmﬂiﬂ intermittent claudication Lﬂu'o'aua'lzmdmruanama
wiisnAslATuMSSUTo (UeNMiIBN cerebral insufficiency)

msmanasliBntidan ginkgolides (Av1q lunnage dmivglaululsa
maunﬂuﬂi‘snﬂuq fouNTNUDIes: uﬂﬂauanuma’lﬂmunmmm‘smsmummnﬂ
nlznae '3uﬂs-naumum‘manqnﬁﬂmﬂm LAAUNETIL T 9 NARDIURS
duaneimsniliie 1 uumuﬂud'mtunmiﬂ's:m

S > 1 - - - .

annalamseengrsiulzmessiieinwilsadu 4 Savmelsn lavawz

manmEesTimsuisnnauAnnAtes ssuvlnaduulaiia (haemodynamic),
oyyuedds: (free radical) unz PAF

- - -~ o o ud -
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Some Aspects of Bioassay Methods in Natural Product Research
Leading to New Drug Discovery

Narisa,Kamkaen, B.S. (Pharmacy), M.S. (Pharmacognosy)

ABSTRACT

The objectives of natural product research leading. to new drug discovery are generally to
find eiiher uniciue bfoéctive molecules with desirable biopharmaceutical properties or new modes of
phamacological action. In order to discover the bioactive substances, a varietyA of bioassay
methods have been used for detéction. guidénoe of fhe chemical isolation brocedures, and
preliminary biolegical characterization of new compounds. This article gives a brief update on current
biotechnological activities and describes some of the essential, but occasionally neglected, aspects
of bioassay methods. Some future perspecti{:es of the use of existing bicassay methods in the drug

discovery process are also discussed.
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Analgesics 13

Anthelmintics 13

Antibacterial substances 176

Antidiabetic substances 7

Antifeedants 19

Antifungal substances o

Anti-inflammatory substances 22

Antimalarial substances 13

Antimitotic .agents .. . 5

Antioxidants ™ 10

Antitumour substances -

Antiviral substances 36

Cardiovascular agents 25

Cytotoxic substances 158

Enzyme inhibitors 115

Hepatoprotective agents 9 B
—Immunomodulators 29

insecticides 10

Molluscicides

Muscle relaxants

Neuropharmacological agents 10

Pheromones ~ 52 o

Plant-growth modulators 17 T

Platelet-aggregation inhibitors 18“. S

Toxic substances 71 )

Miscellaneous* 134

* Reports on less frequent (<5 publications) biological activities
(antipyretic, cariostatic, antiandrogenic, elc).
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current Concepts in the Pharmacological Management of Obesity
Narisa Kamkaen, B.S. (Pharmacy), M.S. (Pharmacognosy)

ABSTRACT

Pharmacological management of obesity has gained increasing attention as the new
treatment strategies are being proposed and a significant proportion of the public trying to lose
weight. Despite the recent advances in management of obesity, the sustained weight loss is a
difficult goal to achieve. Obesity is a chronic condition that requires long-term treatment. Therefore,
&19 risks and benefits of anti-obesity agents must be carefully considered.

- Adrenergic appetite suppressants such as phenylpropanolamine and phentermine may
EBduce significant weight loss but their side effects often limit their use. The serctonergic agehts
ch as fenfluramine and dexfenfluramine are effective weight loss medications. However, they

were wuthdrawn from the market because of the serious and potentially fatal cardiovascular and
?ﬁlmonary complications. The noradrenergic/serotonergic reuptake inhibitor sibutramine has been
ﬁpproved for the clinical management of obesity in carefully selected patients. Although sibutramine
ls an effective weight loss; agent, weight regain after d|scontmuatIon of treatment is a cormmon
probiem In addition, the long-term safety of sibutramine remains to be evaluated. Other treatment
reglmens such as ephedrine-caffeine combination do not appear to be sufficiently effective. Other

5gents such as [33 agonists are currently under investigation.

T f

Wil o

Phamacological agents should be used as an aid to the well-designed diet and exercise
fegimen for treatment of obesity. Weight loss medications may produce rapid initial weight loss, but
wexght regain is a common problem especially when treatment is discontinued. The effect of drug-
fnduced weight on cverall morbidity and mortaiity has not been fully established. ‘Therefore, diet and
:xerclse continues to be the focus of weight loss program. Clearly, there is need for a safe and

effective pharmacotherapeutlc agent for long-term management of obesity.
13
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enfieN : carbamazepine, phenobarbital, phenytoin
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enlSAUNWIM - nateglinide
ﬁm - FDA commissioner Henney, JE. JAMA 283 (13) (2000) 1679.
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