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Summary

In vitro Activities of Methanol Extracts from Kava Cultivars on Virus Binding
to CNS receptors

Methanolic extracts of the leaf and root of Hawaiian kava (Piper methysticum Forsi.) cultivars,
Mahakea, Nene, Purple Mol and PNG, were tested on binding affinities to CNS receptors including
GABA ((GABA and benzodiazepin binding site), dopamine D, opioid (pand 8), serotonin (5-HT  and
5-HT;) and histamin (I, and I ;). HPLC analysis was carried out in order (o determine the amount of
the main kavalactons kavain, 7, 8—dihydrokavain, methysticin, 7,8—dihydromethysticin, yangonin and
5.6 -demethoxyyangonin. The most potent binding inhibition was observed for leaf extracts to GABA |
receptors with IC ., values of approximately 3 pg/mi, whereas root extracts were less active with 1C,
values ranging from 5 ugiml (Nene} to 87 pgiml (Mahakea). Since the leaf extructs generally
contained lower amounis of kavalactons than the root exiracls, there might exist udditional
substances responsible for these activities. Leaf extracts also inhibited binding to dopumine D,, opivid
(g and & and histamin (H, and H,) receptors more potently than the corresponding root extracts with
1C,, values ranging from I to 100 pg/ml vs. 2 100 pg/l, respectively. Significant differences in the
potential of binding inhibition were also observed between cultivars. Binding 1o serofonin (5-HT , and
5-HT) and benzodiazepin receptors was only weakly inhibited by both root and leaf extracts of all
Jour cultivars.

In conclusion, our investigation indicates that the GABA,, dopamine D)., opioid (g and 8) and
histamin (H, and H,) receptors might be invelved in the pharmacological action of kava extracts.
Since the cultivars contained similar amounts of kavalactons, while their pharmacological activities
differed markedly, other constituents may play a role in the observed activities. Additionally, leaves
generally exhibited more potent binding inhibition than roots, therefore leaf of P. methysticum might
be an interesting nbjective for further pharmacological studies.

Kevwords: Piper methysticumn, root and leal extracts, cultivars, human CNS recombinant receptors,

Cde clar viet it va ky hiéu: BIK = baby hamster kidney (than chudt ham-x-10), CHO = Chinese
hamster ovary (buong rimg chudt Trung gudc), CNS = central nervous system (hé than kinh trung
vong), DMY = 5.6-demethoxyyangonin, DIIM = 7 8-dihydromethysticin, DHK = 7.8-dihydrokavain.
GABA = y-amino butyric acid, 'H-LSD = 'H-lysergic acid dicthylamide, RP - HPLC: Reversed-phase
high performance liquid chromatography (siac ky long cao dp dao pha), 1C,, = 50% inhibitory
concentration (ndng do de ché 30 %), SFV = Semliki Forest Virus (virus Semliki Forest).

Md dau (Hawaii, Polynesia, Micronesia va Papua New-
Guinea). Trong thue t€, loai cay nay [@ mol tai
san qui va thanh phan quan trong cua hing tram
bii thude dan gian duge si dung rong rar qua
nhidu thé ky trén cdc dao thuoe ving nam Thai

Kava (Piper methvsticum Forster) 12 mot loat
cdy thude ¢6 gid try kinh (€ cao cia vimg nhi¢t déi,
dén nay chi phan bo ¢ mién nam Tha binh duong
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binh dvong. Trong nhimg nam gin day, kava la
mot trong sO it cay thudc cla viing nhiét déi da
thu hit duoe sur quan tam nghién citu cita nhiéu
phong thi nghiém va cic cong ty hod duge trén
the' gidi, dac biét 1a My vl mot s6 nude Tay Au
nhu Pite, Phip. Ao, va Thuy si. Hang chuc cong
trinh nghién cdu duge Iy va lam sang da ching
minh cdc dac tinh duge 1y qui bau cha kava, bao
g0m cdc tic dung an thin gidi lo, giam co co,
chong co giat, gay 1é fai chd, giam dau, kich thich
ngu vi chéng thicu mau cye bo. Ngay nay, kava
vi cac hoat chat cha né 1 ngudn nguyeén liéw cla
hang tram san pham vé duoc dang duoc bdn va sir
dung rong riii & My va chau Au. Cho dén nay, siu
hop chal thuoe nhém lacton dac trung cla loai
cay thuoe nay duwge coi 1a cac hop chit ¢é hoat
tinh sinh hoc chinh, gém kavain, 7.8-dihydro-
kavait (DIK), methysticin, 7,8-dihydro-methys-
ticin (DHM), yangonin, 5.6-demethoxyyangonin
(DMY) [, 2].

Tuy vay. cdc hop chit kavalacton nay thudng
khong phan bo dong déu trong cic phan khic
nhau cla cay (than. ré. 1d), va cdc gidng khdc
nthau ciing thuomg ¢é thanh phan kavaluacton khic
nhau {1, 4]. Trong khi do. hi¢u qua duge 1y
thutng duge quan sdt thay ¢é khic nhau gifia cic
gidng [1]. Do dé. di c6 giad thiét cho ring hicu luc
khac nhau cula cic gidng chinh la do thinh phin
kavalacton khdc nhau clia ching. Cho dén nay.
phan ré clia foai cay thuse niy 1a bo phan duoe sir
dung chu yéu [1. 2]. R¢ thuomg chita t6ng ham
lugng cdc kavalacton cao hon la. Tuy vay, mot s¢
nghién ¢y cho thay DHM va DMK 13 hai hap
chit kavalacton ¢é hoat lue giam dau vi chéng co
gidit manh hon ca, lat phian bé chu yeu & la [4, 3],

Vé mat duge 1y, nhiéu cong trinh nghién cifu
da duge tién hanh nham gidi thich co ché duoe
hoc phan wr cia cic dich chiét kava. Kavain cé
hoat tinh tuong tdc dac hi¢u trén kénh phu thuge
di¢n the Na' [6]. Hoat tinh nay ¢6 thé giai thich
cho tdc dung giy 1€ tai chd, chong <o giar va
chéng thicy miu cuc bo [7. 8). Tuy vay. cho dén
nay vin chua cé cde dan ching dé giai thich cho
co che cla cde tac dung duoc Iy khidc, nhur an thin
giam lo, giam co co, vd gay ngu. Cic thu thé
{receptor) cta hé than kinh trung vong rat ¢ thé
la cdc muc tiéu sinh hoe ¢6 lién quan dén cic hoat
ddng sinh 1y wén day. Viec nghién ciru triede day
ve tuong tde gitta cac dich chiét kava v mat so
thy thé cua h¢ than kinh trung vong da khang thu
dugc két qua mong doi. Kretzschmar (1993) cong
ba rang kavain khong ¢6 hoat tinh nromg tac véi vi

tri bAm cua verapamil trén kénh Ca™, ciing khong
¢6 hoat tinh tuong tac véi cdc receplor adrenergic
(ct), e By, Ba). serotenin 5-HT,, cic receplor
cholinergic (M, M,), h¢ GABA (GABA ..
GABAuptake), hé glicinergic ciing nhu véi cic
receptor ho opioid [ 13].

Muc dich nghién ciu cia ching tot nham lam
sdng 10 receptor nao cua hé than kinh trung tong
¢6 licn quan dén cédc hoat tinh sinh hoc cia cdc
dich chiét kava va tim hiéu mai tuong quan giita
hoat tinh sinh hoc /# virre véi thanh phan cic hap
chat kavalacton. V& mue dich do, ching 161 da sir
dung phuang phip “iic ché chat gan phang xa dac
hiéu™ (receptor radioligand binding assay) trén
mat 86 thu the cia hé thin kinh trung wong, sém
benzodiazepin, GABA |, dopamine Ds, scrotonin
(5-HT, va 5-H'T7), opioid (i va §) va histamin (H,
va ;) voi cic dich chiét tir 14 va ré cla cic giong
kava khac nhau. Phuong phdp sac kv long cao ap
dao pha (Reversed-phase High Performance
Chromatography) duge sir dung d¢ xic dinh thanh
phan kavalacton.

Vat liéu va phuong phap nghién ciu

Viar licu thure var va ade dinle thanh phan kava-
facton cria cdc dich chi¢r

Bon giong kava, gom Mahakea, Nene, Purpie
Mol va PNG duge xac dinh v nhap tir trai gidng
Wainani (Hawaii}. Cic mau ld va ré dirac thu tir
cdy 3 nam tuoi. Dé chuin bi cde dich chici
methanol. 13 va ré duoe thu viv sdy kho trong 1y
say thong khi ¢ nhiét do 35°C trong 48 gidr. sau
do. nghién nho thanh hat ¢6 kich thudge nho hon
0.1 mm va chiét xuat 2 lan véi methanol trong bé
siéu am, moi lan 15 phit. Dung méi dirge bay hoi
dén khé v phin can duge hoi tan trong methanol
den nong do cudi cing fa 50 pg/ml. Cdc dich
chiét duge bao quan & - 20°C dén khi sir dung cho
phan tich HPLC vi cac phép thir trén ciic thu the.

Nong dé cudi cing cia methanol trong cie
phép thi véi cie thy the khong vuot qui 2 . do
dd, hau nhu khong ¢6 anh hudng dén két qua
phép thir (< 5 @),

Phan ticl thanh phdn kavadacton cia cic dich
chiét Piper methysticum

Viéc phan tich HPLC sdu kavalacton chu véu
dwoe thye hien theo phuong phip cua Ross vit es.
(1998) [14] tr¢n ¢ot Spherisorb - 5 ODS (5 um,
250 x 4.6 mm) sir dung heé thong sic kv long cao
ap Jasco noi vai mot diod array detector (Jasco
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MD - 910). Cac mé&u duge phin tich trén pha long
gém 22 % acetonitril, 18 % methanol va 60 %
H,PO, (50 mM) vdi toc do dong 0.8 ml/phit &
60°C trong vong 50 phiit. Cic mau dich chiét kava
chudn (cua hiang Addipharma GmbH, Harmburg,
Pic. EKP 001 96; Ch. B 602140} duge st dung
fam dot chimg.Viéc xdc dinh thanh phan
kavalacton trong cdc dich chiét duge thuc hién
théng qua viéc so sdanh thdi gian qua cot (retention
timic) va dién tich pic (peak arca) gita cac dich
chi¢l mau va dich chi¢t ticu chudn. Yangonin va
DMY duge do ¢ bude song 360 nm, trong khi bon
kavalacton ¢on lar duoc do & bude soéng 240 nm.
Moi mau duge chiét xuat va phan tich HPLC 3 lan
doc lap. 86 liéu trinh bay trong bao cdo nay la gid
tri trung binh + dung sai tiéu chuan.

Chuan bt cde thi the

Tong hop cac receptor nhd h¢ thong virus
Semliki Forest (SFV):

Cac thu thé cta hé thin kinh trung uong ngudi
duce tong hop theng qua hé thong SFV theo mat
quy trinh duge mo ta chi tiét trude day [15]. O day,
chting 16i mo ta van tat nhu sau: cdc phan 1t cADN
chira cdc gen quy dinh 1dng hop cac thu Lthé tuong
ing duge nhan ién (cloning) bing véc o pSFV1 /
pSIFV2. D€ san xuat nhanh cde hat virus mang gen
@i 0 hop, cdc phan wr mARN tuong img dugc
phién mé nhd enzym SP6 ARN polymerase tir cac
plasmid mang gen (cADN) thu thé tai 16 hop. sau
dé virus duoe fay nhidm vio cde 16 bao BHK (thin
chuat Baby Hamster). Sau 24 g1d. #4c virus mang
gen tong hop thu thé tai to hop duge thu va ria

theo quy trinh cua Lundstrom va cs. (1994) [16).

D¢ téng hop nhanh céc thu thé, cac hatl virus
mang cADN téi té hop duge lay nhiém vao cde &
bio CHO (budng trimg chudt Chinese Hamster). ~
Cidc t€ bao CHO sau 16 - 48 git dugc thu va ria
qua trong dung dich dém 5 mM Hepes. pH 7.4. 2
mM EDTA vi ngam trong dung dich nay trong
vong 20 phit & 4°C. Cdc & bao sau dd duoc
chuyén vio cdc éng ly 1tam 10 ml. ly tam & 40.000
g trong vong 15 phut va khuyech tan lai trong dung
dich dém 50 mM Iris / HCL pH 7.4, { mM EGTA
va 5 mM MgCl, dudi may khuyéch tén Polytron.
Sau khi ty tam lai & 40.000 g trong vong 15 phiit,
phén ling chita ciac phan tir thu thé tuang img dirge
thu 18y va bao quan ¢ nhiét do - 80°C cho dén khi
st dung cho cie phép thir sinh hoc.

Xiac dinh néng d6 protein:

Nong do prokein 10ng 86 trong cdc mau chuan
bi thy thé thu dise trong qua teinh mo ta § wen
dwoc xéac dinh bang phuong phiap BCA cua Smith
viies. (1985 [17].

Xéc dinh hoat tinh in vitro cla cac dich chiét thue
Vit v6i cac thu the:

Cac phép thir sinh hoe nham xdc dinh hoat lue
(¢ ché bam thu the cha cde dich chiét kava trén co
s¢ canh tranh v&i cde ¢hat gin dac hidu duoe lap
lat 3 lan cho moi nong  do thi nghiem trong 500 pl
hon hop phan (ng. Cho mér dich chiét wén timg
thu thé, phép thir sinh hoc duge nhac lai 3 Jan dudi
cde digu kién tém 1at & bang 1.

Bang 1. Cic thy the, cic chil gin phong xa dac hiéu va cic didu kién thue hién phép thit sinh hoc wrén
cic thu thé

Thu the Ham luong Chat gan phéng xa Néng dé chat gan
protein (pg) dac hiéu vi nguén goc phéng xa {nM)

Opiendd

H 1520 'H-Naloxon (NEN) 3.6

5 £5 20 ‘H-Deltorphin (Amcrsham) 0.28
Serotonin

5-HT, 15 - 20 ‘H-1.5D (NEN) 1.2

3-HT- 15 20 H-LSD 1.2
Histamin

HI 15 20 ‘H-Pyrilamin (Amersham) 1.6

H?2 15-20 "H-Tiotidin (NLEN) 2.5
GABA 15 20 ‘H-Muscimol (NEN) 2.0
Benzodiazepin 200 ‘H-Flumazenil (Amersham) 1.0
Dopamin D, 120 ‘H-Spiperon {Amersham) 0.2
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Ham luong chat khé (%)

Phan ting canh tranh bam thy thé (giita dich
chi€t thue vat va chil gan dac hiéu duge danh ddu
phéng xa) duge dimg lai nhd viéc loc nhanh hén
hop phin tmg qua mang GF / C trong diéu kién
chan khong va ria 3 lan véi 5 ml dung dich dém
Tris / HCL (pH 7.4, 4°C). Hoat do phdng xa trén
mang dugc xédc dinh nh thiét bi do phéng xa nhap
nhay (Tri - cab 2100 TR, cong ty Packard
Bioscience). Hoat Iyc canh trunh bam thi thé cla
cie dich chiét thue vit duge bicu dién thong qua
nong do e chd bam 50 & chat gan dac hicu
(IC,). Cic thong 50 thue nghi¢m vé kha nang canh
tranh bam thu (hé dac hiéu cla vdce dich chiét thue
val O cic nong dé khdc nhau duge sir dung ¢ xay
dung dudng cong ic ché nham thue hién phép hai
quy va xac dinh gid tri [C,, bang chuong trinh phan
mém thong ké sinh hoc SigmaPlot 5.0 Gia tri IC,,
trinh bay trong bdo cdo niy la gid tri trung binh +
sail 56 tiéu chuan (standard error of the means).

Ket qua
Phan tich thanh phan kavalacton bdng kv thud

HPLC

Thanh phin kavalacton trong cac dich chiét 14 va
r¢ thuge bon gidng kava sir dyng trong thi nghic¢m
(Mahakea, Purple Mor, PNG va Nene) duge trinh
biy tren hinh 1.

' Mahakea PNG

L

La

1.00
50.080000‘” 042

mOUdm.

Q N B OO @

00

Re

S N s O o

1.39
op3 076
OMY v M DHM K DHK Total

Trong cdc dich chiét li cua ca bon giong, DHK
va DHM la hai kavalacton chi yéu chiém trén 70
% tong ham lugng cdc kavalacton. Trong khi do
ré, ham luong clia siu kavalacion nay tuomg durong
nhau, treng dé maéi hgp chat chiém tir 10 deén 20
6. Trong ré, kavain chi¢m tir 1) S (Neney dén 1.9
% (Mahakea) luong chat kho. Hop chal nay chi
phit hién & ham hrong rat thap trong cac dich chiét
la (ithon 0.2 %), Mcthysticin tim thay trong ré véi
cic nong do tuong tu nhe kavain, nghia Lwr 1 dén
2 %, trong khi hoan toan Khong xuat hien ¢ ré. Ty
giong Mahakea, cdc ld cia ba gigng con lai nhin
chung chira DHK v DHM ¢ ham lugng cac hon 1o
rél so vdi ré. Ham lugng kavalacton tdng <o trong
cac dich chiét 1d cha Purple Moi, PNG vy Nene
twomg g Id 2.42; 4.35 v 4.96 % Trong cic dich
chi¢t ré, ham lwong kavalacton téng <6 chi¢m tir
5.09 + 0,02 % (Purple Moi) dén 912 + 0,07 ¢
(Muhakea).

Tuweng e giivg cde dich chudt dova ré hava vor cde
tha the' cria ¢ than kinde g wony ngeci

Bang 2 tdm tat cac gid tri 1O, thu duge tir cic
phép thir sinh hoc tueng (dc in vitre giita dich chiét
ld vii ré clia bon giong kava trén cdc thy the cla he
than kinh trung wong. Kha nang twong tic manh
nhit nhan duge gita cic dich chict 14 va cac thuy

Purple Moi Nene

Re R

5.09

110 1.43
ng1 090 097473 086 110 54

Drty v M DHM K DHK Totat DY v M OHM K OHK Tota

Hinh 1. Xac dinh thinh phin hod hoc clia dich chiét 1é va [d cic giong kava Mahakea, PNG. Purple Moi
va Nene bang sac ky long cao dp. DHK: 7,8-dihydrokavain, DHM: 1.8-dihydromethysticin, DMY: 5.6-

demetoxyyangonin, K: kavain, M: methysticin, Y: yangonin
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Bdng 2. Anh hudng cia cic dich chiét Piper methysticron Forst. dén kha nang bam clia cdc chat gan phéng xa dic hieu
tdi cdc thu thé cha hé thian kinh trung wong

Gic tri IC, (ug/mly

Mau thur
Opioid Histamin Serotonin
Benzodiazepin Dopamin GABA, -
D. m 5 Hl H2 5-HT, 5-HT,
Dich chiét ré Mahakea 860 + 60 850 + 22 87+ 17 502 + 34 185 + 61 850+ 37 | 806+ 53 >1000 | 492 + 13
Dich chiét 14 Mahakea 510 =35 68 + 4 4+1 19+5 240 + 30 36+ 7 41 > 1000 127 +32
Dich chiét ré PNG 556 + 88 101 + 32 83+ 15 256 + 69 168+ 16 | 603 +64 630 + 59 >1000 | 472 +13
Dich chiét 1d PNG 710+ 36 36+ 18 1+0.5 74+ 11 161 +39 | 206+33 215 =23 >1000 338+ 17
Dich chiét ré Purple Moi 900 + 97 374 + 61 23+4 980 + 79 340 = 32 >1000 >1000 >1000 700 + 34
Dich chigt 14 Purple Moi 860 + 89 43+ 16 6+2 263 + 42 71423 404+91 | 240+ 17 >1000 | 395+ 18
Dich chiét ré Nene 830 + 89 380 + 82 542 424+ 16 390 + 33 >1000 >1000 >1000 905 + 65
Dich chiét 14 Nene 490 + 68 37+8 3+ 228 22 134 + 28 | 337423 374+ 80 >[000 | 326+ 38

*Gid i dige biéu dién trén day la grd tri trung binh cua ba lan lap lai + sai s tiéu chudn.




thé GABA, v6i cdc gid tri IC,, xdp si 3 pg / ml
Cac dich chiét ré iic ch€ cac chat gin dac hieu
trén nhimg thy thé nay yéu hon véi cac gia tri 1C,,
dao dong trong khoang 5 pg / ml (Newne) dén 87
ng / ml (Mahakea).

Kha nang bam cua cdc chat gan dac hiéu trén
cdc thu thé dopamin D,. opioid (n va &) va
histamin (H, va H,) cling bi tc ché boi cdc dich
chiét 1d manh hon so véi cac dich chiét ré. Trén
cdc thu thé ndy. cac dich chiét 14 clia ca 4 glong
bieu hién kha nang tuong tac manh véi cac gid tri
1C;, nam trong khoang 1 dé&n 100 ng / ml, trong
khi hoat tinh bdm cdc thu th¢ nay cia cdc dich
chiét ré trong doi yéu (cic gid tri IC5, nam trong
khoang 100 pg / ml dén 1000 pg / ml).

Bdng chi v 13 kha nang tuong tic trén cac thy
thé khic nhau dang ké gilta cic dich chigt thu
duge tir cdc giong khac nhau. Trén thu thé
histamin H, va H,, hoat tinh manh nhat quan sit
thay doi véi dich chiét 14 Mahakea va hoat tinh
thap nhat thu duoe d6i véi dich chigt 14 Purple
Moi va Nene. Trén thu thé opioid, céc dich chiét
cho nang luc twong tdc khic nhau trén thu thé
dang p va & Trén thu th¢ p-opioid, hoat tinh
manh nhit tim thay cho dich chiét 14 Mahakea
(ICq =19+ 5 pg / mb), trong khi trén thy thé §-
opioid hoat tinh manh nhat quan sat thay dsi véi
dich chi€t 14 PNG (ICs, = 71 £ 23 pg / ml).

Kha nang bam cha cac chat dac higu trén thu
thé benzodiazepin vi serotonin (5- HT, va 5-HT, )
chi br tic ché rat yéu bai tat ca cic dlCh chiét 14 va
r¢ clia kava. Trén thu thé benzodld?epm cac nong
do thap hon 100 ppg/ml cha cic dich chiét 14 va ré
déu khong biéu hién su twong tic dang ké. Trir
dich chiét 14 Muhakea (1C,, = 127 tg/mly, cdc
dich chiét clia cdc gidng kava khic chi e ché
50% bam cha 'H - LSD trén thy thé 5 - HT. &
néng do cao hon 300 pig / ml. Trén cic thu thé 5 -
HT.. tat ca cac dich chiét 14 va ré& kava déu khong
¢ hoat tinh 18 rét & cic néng do thap hon 1000

pg /ml
Thao luan

Két qua phan tich HPLC cac dich chiét cha I4
va ré kava thu dugc tir bon ging Mahakea. PNG.
Pmple Moaoi va Nene da cho Ihdy str Khac biét rd
rét vé dinh tinh va dinh lugng cua thinh phan cic
kavalacton. Két qua nghién citu nay phi hop véi
mot $6 ket qua phan tich duge cong bd trude day
[4]. O cic giong kava thu thép tai Fiji. Smith va cs
(1984) nhan thay kavain vd DMY phan b6 cha

y€u & ré, trong khi DHM va DHK la cic
kavalacton chinh fai phan b6 & I4. Trong nghién
ctiu véi cac gidng kava thu thap duge & Hawaii,
chung toi thady mot sur phan bo wong tr cliia bon
kavalacton ndy. O ré, DMY va kavain chiém
khodng 10 dén 20 % téng s6 kavalacton, trong Khi
hai hop chat nay chi tim thay & ré vdi nong do vel.

O 14, DHM va DHK chiém hon 70 % ham fugng
tong 86 cla cdc kavalacton, Tuy vay, Smith vi cs
khong tim thiy su phan bo khac bigt 16 et cua
ydngonm gita ré vaa 14, Két qua phan tich HPLC
cla chiing 161 cho thay yangenin phan bo chi yLu
O ré (chiém khodng 10 dén 20 4% tong so

kavalacton) va chi xuat hién & ham lugng rat nhd
trong ld (it hon 6 %), Merhysucm chi phat hi¢n
thiy & ré.

Ham lwgng thdp hon ding ké cia cac
kavalacton, dic bi¢t 1a DHM va DHK trong dich
chi€t 1 Mahakea so sanh véi Nene, PNG va
Purple Moi ¢6 th¢ lién quan dén tudi v diéu kicn
sinh trong cla cay 1dy mdu, bén canh cic nhan
16 di truyén.

Cac giong kava khac nhaw 18 rét vé thanh phan
cdc kavalacton da duge str dung trong cic nghién
ity ndy vé kha nang twong tic véi cdc thu thé
rong he thdn kinh trung wong gém
benzodiazepin, GABA,, opioid, serotonin.
dopamin va histamin. Cdc thu thé nay trong hé
than kinh trung wong da duoc biét rd cd vai tro
quan trong trong cdc hoat dong sinh 1V tam than
[9, 18], va cd thé 14 muc tiéu duoc Iy cho thanh
phan clia mot s6 loai cay thude cd 1ac dung an
than (15, 19]. Vi céc hoat tinh dugc 1y noi bat
nhat cua cdc dich chiét kava 1a tdc dung an thian
gldm ho, chong co giat, gmm dau vi kich thich
ngl, cdc thy the nay ¢6 thé la cic muc tidu duge
ly cua cdc hoat chat cha kava Két qua nghién ciu
cua ching tdi cho thay cdc dich chiét 4 vA ré cia
kava chi cd twrong tac yéu voi vi tri him
benzodiazepin trén thy the GABA . Két qua nay
nhin chung thong nhat voi mot s6 nghién cu
ruse day [10, [1]. Cdac dich chiét 14 va ré claca 4
giong Kava hdu nhu khong ttc ¢hé biam clha chat
gan dac hiéu lén cdc thu thé 5-HT, va 5-HT,,
Hoat tinh tic ché bdm manh nhdl cla cic tilch
chiét kava la trén thu thé GABA\ vi tri bdm coa
GABA. Két qua nghién ciu cla chiing 16i cho
thdy cdc dich chiét kava, dac biét 1 eic dich chiet
ld, wc che kha nang bim dac hicu cia H-
Muscimol lén thu Lhé GABA, vdi 1iém lye manh
(cdc gid tri IC,, duge xdc dinh nam trong khoang
I dén 100 pg / ml). Tuy vay. ching toi khong
thiy ¢é su twong quan giita hoat lue bam thy thé
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cua cic dich chiét v nong do cla cdc kavalacton,
didu nay ¢6 nghia 1a trong dich chiét cua cay kava
con chita cac hop chit khic chira biét vé edu tric
hod hoc c¢é hoat tinh sinh hoc véi kha nang tuong
tac trén thu thé nay.

Hoat lye (e ché yeu cla cic dich chiét ré Kava
trén cdc thu thé dopamin s, opioid (1 va 8), ciing
nhu trén thy the histamin (H, va I1,) (ICs, > 100 pg
/ ml) ¢6 thé chi ra rang cdc thu thé nay ¢d & chi
giir vai trd thir yéu trong cdc hoat tinh duge hoc
coa cde dich chict ré kava. Mot ln nita ching toi
khong thdy c¢6 sy tvong quan gitta hoat tinh sinh
hoc cua cde dich chi¢t kava va ham lugng
kavalacton cua ching. Do cic dich chidl 1d cla
Kava nhin chung ¢6 hoat tinh manh hon cdc dich
chi¢t ré, trong khi ndng do kavalacton ong s6
trong cac dich chict ré thudng cao hon, diéu nay
cho thay c6 thé con 6n tai cdc hop chét ¢6 hoat
tinh sinh hoc khdc. Mot sy bién dong 1én vé hoat
lue twong tac i vitro véi cdc thy thé duge tim thay
gitta dich chiét cé ngudn pée tir cde giong khic
nhau, dac biét trén céac thy thé opioid v histamin.
Quan sit ndy cua ching (61 phit hgp véi nhiéu
nhan x¢ét cho rang dich chiét tir cdc giong kava cho
cédc hiéu lge duge 1y khde nhau [1].

Trong nghién citu nay, chiing 161 nhan thay ham
luong kavalacton trong ld clia kava la ding ke.
Chang han him lugng kavalacton 1ng s6 trong céc
dich chiét 1a cta hai gitng PNG vd Nene tuong
g 14 4,35 v 4,96 % so vdi 8,54 vd 5,94 % cuia
cac dich chiét ré. Mac du da c6 mot $6 ¥ kién trudc

day cho ring co thé sir dung 14 kava trong cdc muc
dich duoc phdm ciing nhur trong viée tach chiét cédc
hop chét kavalacton (dac biet [a DHK va DHM)
[20]. cho dén nay ngudi ta con chua chi ¥ dang ké
dén ngudn duge liéu nay. Vé hoeat tinh sinh hoc i
vitro cao cta cac dich chiét 14 kava so védi cic dich
chiétl ré, ching 61 nhan 1thiy trong cac phép thir
sinh hoc nity ¢6 thé 14 cia kava 13 nguén duge lieu
tiém nang mdi.

Tém lai, cdc sa licu phan tich HPLC vi phép
thir sinh hoc trén cdc thu thé cta he than kinh trung
uong trong bio cdo nay chi ra rang cac thu thé
GABA,, dopamin D;, opioid {p va &) va histamin
(H, va H,) ¢d thé 1a muc tiéu duoc 1y cia céc thanh
phan trong dich chiét 14 cia kava, mac dii cac hoat
tinh nay ¢d thé khong lién quan dén cdc hop chit
kavalacton. Vi viy, Id cua loai cay nay co theé [a
mot doi luong nghién cifu thi vi cho cdc nghien
cttu duge 1y tiép theo. Cic thu thé GABA, ¢6 thé
21 mot vai trd quan rong trong cdc hoat tinh duoe
Iy cla cic dich chiét ré kava tong s6. Céc thu thé
benzodiazepin, dopamin 13, opioid (it va 9),
histamin (H, va H,) va serotonin (5-HT,, va 5-1T5)
¢ thé khong phai 1a cdc vi i duge 1y rong yéu
cia cic thanh phan trong dich chict & cua kava, Su
bicu hi¢n tiém nang wiong tac khdc nhau cha dich
chi¢l cdc giong kava khdc nhau véi cic thy the cau
hé thin kinh trung wong la van dé cin ti€p e
nghién ctru chi tiél nhdm xdc dinh nhan 0 quyét
dinh hoat tinh sinh hoc khdc nhau cia cdc dich
chiét nay.
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MONOAMINE OXIDASE INHIBITORY ACTIVITY OF CHEMICAL
CONSTITUENTS FROM NOTOPTERYGIUM INCISUM

Nguyen Hai Nam
College of Pharmacy, Chungnam National University, Tacjon 305-764, Korca
(Nhan bai ngay 10 thang 3 nam 2000

Summary

Six constituents isolated from Notopterygium incisum including three furanocoumarins, i.e.,
bergamoltin, isoimperatorin, notopterol, a polyacethylenic (falcarindiol), a phenylpropanoid (methyl
caffeic ester) and a triterpenoid (pregnenolone) were evaluated for monoamine oxidase (MAQ)
inhibitory activity. Among the isolated compounds, the three coumarins exhibit strong (o moderate
inhibitory activity on MAO with IC., values of 6.15 ~ 11.38 uM. Noteworthy, the methyl caffeic ester

also exerts a significant activity with IC, value of 13.92 pM.

Key words: Notopterygium incisium, Umbeliferae, Monoamine Oxidase Inhibitor, Furanocoumarin.

Falcarindiol, Cinnamate.
Introduction

Monoamine oxidase (MAO; EC 1.4.3.4) is an
enzyme that catalyzes the oxidation process of
endogenous neurotransmitter monoamines  and
various  ¢xogenous  physiological  amines.
Inhibition of MAO has been proposed to be
cffective in the treatment of depression [1].
Therefore, great interests and cfforts have been
made in the search for MAO inhibitors from
natural sources, especially from plants  and
microbes. As a result, a number of MAQ inhibitors
have been identified, including alcaloids [2],
xanthones [3], azaphilones [4] and coumarins [3].

In the continuity of our search for MAO
inhibitors from natural sources, we have screened
58 medicinal plants for MAQO inhibitory activity
[6]. Among screened plants, Notopterygium
incisium showed a particularly strong inhibitory
activity on MAQ. From this plant we had isolated
$1x constituents including three furanocoumarins,
c.g. bergamottin, isvimperatorin, notopterol and
onc polyacethylenic  compound ({falcarindiol)
together with one phenylpropanoid (methyl caffeic
ester) and one triterpenoid (pregnenolone) [7]. This
paper reports the MAO inhibitory activity of the
isolated constituents from the title plant.

Materials, Instrumentals and Methods

Reagents and Instrumenty

Unless otherwise  stated,  all  materials,
chemicals and solvents were of reagent grade and
obtained from commercial sources. Melting points
were determined on an Electrothermal meliing
point apparatus and are uncorrected. Kynuramine,
clorgyline and 4-hydroxyquinoline were purchased
from Sigma Co. (St. Louis, MO, United States).
Optical density was rcad using ELISA reader
(Spectra Max 250, USA).

MAO Inhubitory Assay

Rat liver mitochondrial monoamine oxidase
was prepared by Zeller’s method [8]. MAO
activity  was  assayed according 1o the
Kraml'smethod (9] with sight modification using
kynuramine as a substrate as described previously
[6]. To determine the ICs, value (the concentration
of a sample that causes 50% reduction in MAO
activity), a sample was further assayed at various
concentration and the IC, value (pM} was
calculated using Probits method [10].

Plant Materials

The plant material (rhizoma) was purchased
from an oriental herbarium in Hanoi, Vietnam.
Voucher specimens have been deposited in our
laboratory at the College of Pharmacy, Chungnam
National University, Taejon, Korea.

{solation of Componnds
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