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(a)

Penemuan Projek/Abstrak

{Periu cisediakan makluman di antara 100 - 200 perkalaan di dalam Bahasa MNalaysia
dan Bahasa Inggeris. Ini Fkeavdiannya akan dinvatkan ke - dalam laporan Tadunan
dahagian Penyelidikan & Pembangunan sebagai salv cara unluk menyampaikan dapatan
prajek tuan/puan kepada pihak Universiti), '
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(b) Senaraikan Kata Kunci yang digunakan di dalam abstrak:

Bahasa Malaysia . Bahasa Inggeris
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(a) Penerbitan (termasuk laporan/kertas seminar)
iSila nyalakan jenis, tajuk, pengarang, tlahun terbitan dan dI mana telah

diterbit/dibentangkar).
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(b)

(c)

Faedah-Faedah Lain Seperti Perkembangan Produk, Prospek
Komersialisasi Dan Pendaftaran Paten.
(Fika ada dan  jika perlu, sila gunakan kertas bercsingan)
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INVOLYEMENT OF cAMP PATHWAY IN THE INFLUENCE OF WATER
EXTRACT OF EMBLICA OFFICINALIS ON AMINOPYRINE
METABOLISM IN NORMAL RAT HEPATOCYTES

Abas Hj Hussin, Mohd Bakri Kasim and Mohd Zaini Asmawi

School of Pharmaceutical Sciences, Universili Sains Malaysia,
11800 Minden. Penang.

Although modern drugs are commonly prescribed to treat illnesses, the use of herbal
medicines by different ethnic groups in Malaysia still prevails. In the course of treatment,
there are occasions where patients tend to take both the modern prescribed drugs and herbal
preparations concurrently. The interaction that ensues may result in a decrease in the
bioavailability or the accumulation, and hence toxicity, of the modern drug. With respect to
this, the study was undertaken to investigate the influence of Emblica officinalis locally
known as Buah Melaka, on the metabolism of a model drug, aminopyrine, in normal rat

hepatocytes. This study also attempt lo elucidate the possible molecular mechanism of action

of E. officinalis in bringing about its influence.

Isolated hepatocytes were prepared from normal Sprague Dawley rats using the collagenase
digestion method. The hepatocytes were incubated with aminopyrine in the absence and
presence of the water extract of E. gfficinalis, EABM (0.0078 - 0.375 mg/ml concentration)
and the metabolism of aminopyrine was assayed according to a modified method of Cochin
and Axelrodl. Molecular mechanism of action of EABM on aminopyrine metabolism was
investigated by adding protein Kinase inhibitors KT-252a and KT 5720; protein Kinase C
activator, phorbol-12-myristate-13-acelate; theophylline and 3-isobutyl-1-methylxanthine.

Our results indicated that EABM significantly decreased (P<0.05) aminopyrine metabolism
and the effect is dose-related. K-252a inhibited the effect of EABM suggesting that EABM
influence on aminopyrine metabolism-is mediated by phosphorylation reaction. KT 5720
inhibited the effect of EABM in the male but not in the female rat hepatocytes indicating that
EABM effect in the male but not in the female rat, is mediated by the cAMP pathway.

In conclusion, EABM was demonstrated to lower the metabolism of aminopyrine metabolism
in rat hepatocytes and the pathway involved in EABM influence is sex-dilferentiated.

1. J. Pharmac. exp. Ther. (1959) 125: 416-421
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INFLUENCE AND MOLECULAR MECHANISM ELUCIDATION OF
ANTI-MALARIAL AGENT, ARTEMISININ, ON DRUG METABOLISM IN
SPONTANEOUSLY HYPERTENSIVE RATS

Santhanathan Rajendram, Abas Hj Hussin and Chan Kit Lam

School of Pharmaceutical Sciences, Universiti Sains Malaysia, -
' 11800 Minden. Penang. '
Artemisinin or ginghaosu, as it is known in China, is noted for its anti-malarial
properties and is isolated from the plant Artemisia annua L [Family: compositae]. Apart from
being an anti-malarial agent, the plant is also used as an anti-pyretic agent and in chronic
dysentery. It is also employed as a bactericide for scabies, abscesses and eye disorders. In
the present study,- preliminary investigations were conducted to study the influence and
molecular mechanism elucidation of artemisinin on aminopyrine metabolism in hepatocyltes

from spontaneously hypertensive rats.

Male Sprague Dawley rats with body weight of 150-250g (12 - 16 weeks old) were used.
Rats were allowed free access to food (rat chow) and tap water. The blood pressure of the
rats were measured prior to the sacrifice of the animals using the tail-cuff technique. Isolated
hepatocytes were prepared by using the modified collagenase digestion method. The
hepatocytes were incubated (18 minutes) with aminopyrine in the absence or presence of
artemnisinin (10-1! - 106 M concentration) and the metabolism of aminopyrine was assayed
according to a modified method of Cochin and Axelrod. To study the molecular mechanism
of artemisinin in in{luencing its effect on aminopyrine metabolism, the hepatocytes were pre-
incubated for 15 minutes with various compounds which include IBMX, KT 5720, TPA,
staurosporine and calmidazolium before incubaling with artemisinin. :

Our results indicated that artemisinin is capable of increasing aminopyrine metabolism in
hypertensive rats inferring that it could affect the bioavailability of aminopyrine and other
drugs that undergo similar phase 1 metabolic pathway (N-demethylation) as aminopyrine.
Thus, it should be made aware that interaction between artemisinin and drugs that undergo
hepatic phase one N-demethylation could occur and reminded of its possible implication.

30



MOLECULAR MECHANISM ELUCIDATION OF THE INFLUENCE OF
THE WATER EXTRACT OF BUAH MELAKA (EMBLICA
OFFICINALIS ) ON DRUG METABOLISM IN SPONTANEOUSLY
HYPERTENSIVE RATS

Abas Hj Hussin, Halsah Mustapha and Mariam Ahmad

School of Pharmaceutical Sciences, Universiti Sains Malaysia,
11800 Minden. Penang.

Emblica officinalis, locally ‘known as Buah Melaka has been traditionally used for its
cardiotonic, anti-bacterial, anti-virus, diuretic, emetic and purgative properties. A study has

* indicaled that it is able to reduce blood pressure in hypertensive rats via inhibition of the

a-adrenoceptor. With due respect to the latter, it.is of our interest to investigate the effect of
this plant on drug metabolism in hypertensive rats and to elucidate the possible molecular

mechanisms involved.

Hepatocytes were prepared from male spontaneously hypertensive rats. The hepatocyes were
then incubated with a model drug, aminopyrine, in the presence of the water extract of Buah
Melaka (EABM) for 18 minutes. After the incubation, the metabolites formed were then
assayed and quantitated. Cyclic AMP analogue, 3-isobutyl-1-methylxanthine (IBMX),
protein kinase C activalor, phorbol-12-myristate-13-acetate (TPA), Ca-ionophore (A 23187)
and calmodulin-antagonist, calmidazolium were ‘added into the incubation cocktail to
investigale the possible pathway involved through which EABM exert its influence on

aminopyrine metabolism.

Our results indicated that EABM is able to reduce aminopyrine metabolism in spontaneously
hypertensive rats. This effect of EABM is altered by IBMX, TPA, A 23187 and

calmidazolium.

29
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EFFECT OF ANTI-MALARIAL AGENT, DIHIDROARTEMISININ,
ON AMINOPYRINE METABOLISM IN HEPATOCYTES OF
SPONTANEOUSLY HYPERTENSIVE RATS :
Ahas_Hl_Hmsm and Chan Kit Lam 4 ;

School of Pharmaceutical Sciences,. Umvcrsm Sains Malaysia, 11800 i
Penang. . 3

. Artemisinin is the clinically active antimalarial constituent isolated from the !

plant Artemisia annua L. [Family : compositae]. Dihidroartemisinin, .
obtained by sodium borohydride reduction of artemisinin, was reported to
be more therapeutically active than the parent compound. A study was- ;
conducted to investigate the influence of dihidroartemisinin on |
aminopyrine metabolism in hepatocytes obtained from normal and |
spontaneously hypertensive rats (SHR). |
Hepatocytes were obtained from normal and SHR male, 40 weeks old : '
rats.The hepatocytes were incubated with dihidroartemisinin and the ;
metabolism of aminopyrine metabolism was assayed by the-method of !
Cochin and Axelrod (1959). Mechanism of action of dihidroartemisinin
was investigated by the addition of staurosporine, KT-5720,
trifluoroperazine and phorbol-12-myristate-13-acetate.

The results indicated that dihidroartemisinin significantly (P<0.01)
reduced aminopyrine metabolism in hepatocytes from normal and SHR
rats at concentration as low as 10"13M. Preincubation with staurosporine,
KT-5720, trifluoroperazine and phorbol-12-myristate-13-acetate did not
significantly influence the effect of dihidroartemisinin. The results
indicated that dihidroartemisinin is able to inhibit hepatic N-demethylation

of aminopyrine and possibly other drugs that undergo the snrmlar
pathway.

References
1. Cochin,J and Axelrod, J. (1959) J Pharmac. Exp. Ther. 125:416
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LAHPIRANH &

Pendabuluan

Projek ini ialah szata 1P11 ama diantara pengarang dengan seorang pensvarah
Diziplin Kimia Ewrmavuuk, PP“ Farmesi, Prof. Madva Dr Chan Kit Lam, untuk
mengembanigkan maklumat tentang agen snti-melaria, artemisinin den derivatif
sintetiknyva, dihidroartemisinin, Pokok driemisis seans telah berjava dikulturkan
didalam tabuns i olsh Kumpulsst Chris Teoh, USHM dann maklumst kimis dan
farmakologinys sedang  giat  diselidiki oleh para penyelidik  tempatan  don

atitarabatizoa.

Objektif Penvyelidikan

i} menvelidiki pengaruh artemizinin dan dihidroartemisinin terhadep metabolisme
hiati, satu model drug moden, aminopirin yang diketahwi menjslani metabolisme N-
demetilasi, didalam tikusg spontan hipertensif (SHR). Kajisn meksnisme tindskan
kedua-dusa baban ini diperinzgkat molekul juga telah dikaji. ‘

i) menzksji pengaruh serts ksjisn mekenisme molekul ekstrok air Bush Melaka,
EABM (Fmddics arfdcinsis) terhadsp metsbolisme aminopirin didalam tikus
nofmal dan SHE. Kajian ind {alah sambungan daripada kKajian getan jangka pendek
pertama sava vang telah pun ditamatkan,

Easedah

Kajian in-vitto veng dijalankan melibatkan pengguniasn hepatosit tikus jantan notrmsl
Sprague Dawley dan tikus spontaneously hyvperiensive rats (SHR). Umut tikus-tikus
wang digunskan islsh [ebih kureng 40 mitgzy dan berukurat berat badan 250-350 2.
Hepatozit vang perolehi telah dieramkan dengsn baben tulin artemizinin atau
dihidtoartemizinin (vang dihasilkan oleh Prof. Madya It Chan Kit Lam) atau dengan
EABR didalam kehadiran aminopirin. Metabolisme aminopirin kemudisnnya di asai
dengan mengikut Kaedah Cochin dan Axelrod (1953). Untuk mengkeji mekanisme
molekul artemisinin, dihidroartemisinin atan EABM serta kajian mekenisme molekul
mereks, hepatosit-hepatosit teleh di preeramksn dengan beberapa tshan seperti IBMY,
KT 5720, TPA, « -xlmrim.nhum staurosporine. trifluoperazine, K 252a, theophylline atau
4-23187. '
Tekstian darah tikus-tikus tormal dsn SHR telah ditentukur dengan mengzunakan
Kaedah Tail-Cuff,



Eepuiusan & Perbincangan

Eesan artemizinin terhadap metabolisme aninopivit didadam titus SHE

Feputusan Kadai munumuhl.an bahawa artemisinin meningkatkan secara signifiken

metabolizme aminopirin. Ihi ketara dengatt peningkatan aktiviti aminopirin N-
Jemetilase pada kepekatan termula 10°"M  artemisinin. Artemisinin (107K
menghssilkan puncak akuviti enzim dan kepekatan melebili 1079M menunjukkan
© penurunan aktiviti enzim tetapi masih lagi tinggi daripada kawalan (P <0.05) (Rajsh 1).
Didalam kehadiran [BMY, pengaruh artemisinin (10750} terhadap aktiviti aminopirin
N-demetilase telsh Jdibalikkan, dan direncat sepenuhtiya pade kepekatan [BMY
serendah 10-11M (Rajeh 2).
Ini turut dilihat dengan kesan artemisinin 10-5H didalem kehadiran aktivator protein
kinaze C. TPA (Rajah 3). Bagaimana pun. julat rencatan aktiviti aminopirin N-
Jemetitase oleh TP4 adalah lebih rendah berbanding dengan IBMX (banding Rajsh 2
Jan 3. .
Fedua-dua perencat protein kinese A, KT 5720 dan perencat kalmodulin, kalmidazolivm,
menurunkan secara signifikan aktiviti enzim aminopirin H-demetilase (Rajah 4 dan 5)
manakala perencat protein kinaze C, ,taurn.,ponnP menurunkan kesan artemisinin
(10-530) ke paras kawalan (Rajah 6).
1:-:-:1m;:.1.1131m';ra., artemizitiin berupaya untuk meningkatkan metabolisme aminopirin
Jdidalam rikus hipertensil dan ind boleh meniurunKan binperolehan aminopirin dan
drug-drug lain veng menjalani lintagsti M-demetilasi yang sama. Kesan-kesan
artemizsinin dicadangkan diperantarakan sekuran; —l'ut‘ﬂnﬂn'}' oleh siklik AMP denn
Jissilzlizerol dan peranatl protein Kinase masih perlu dika.u Tidak diketahui samada
interaksi ini b llpl} terfaku didalam manusia dan samade Keputusan vang diperolehi
adalah relevan ae J;E, 'a klinikal dan dicadatigkan agar Kajian ini dapat disambung

keperingkat manusia.

Eezan dihidroartemizinin terhadap metabolizme aminopirin didalam tikus hipertenisif
spontan

Eeputuzan kKami menunjukkan behawa dihidroartemisinin menguranskan secara
signifikan (P41.01) metabolisme aminopirin didalam hepatosit tikue normal, hipertensif

rpontan dan diatetik pada kepekatan serefidah 10°134. Pre er aman  detigah
staurosporitie, KT 5720, trifuoroperazine dan TPA tidak mempengaruhi Kesan
dihidroartemizinin  ini.  Keputuzan-kKeputuzan  ini menuﬁjl.uﬂ::an tahawma
dihidroartemizinin berupaya mereticat N-demetilasi hepar aminopirin den mungkin



juzs drg-drug ledn yang menialani lintssan yang serupa,

Fezatn EABR terhadap metsbolismoe sminopirits didalam tikus nr-rm-tl

Didalam  tikws normel 10 bulan, EAEM menwrunksty secara signifiksn (P<0.05)
metatolizme :aminc@:irfn. Kesan EAEM ini tidak berteza didslam tikus  jentan atan
betina (banding Pajalr 1 dan 2). Didelam tikus normsl S tulsn, EABM cuma
mengurangkan secara dignifikan (P4).01) metabolisme aminopirin didslam tikus
janitan tetapd tidek didalam tikus betina (bending Rajah 3 dan 4).

E-25%2a merencat Kesaty EABM me—nsandakan tahawa pengarubh EABM  terhedap
tabolisme sminopirin dipersntara cot1 oleh tindak bales penfosforilan (Rajeh 5).
oAl sepesifik protein kKinase 4, KT 5720, membalikkan pengaruh EABM terhadap
metabolizioe aminopirin didalam tikus jantan etapi tidak didadam tikus betika 10 bulan

B
[x (]

34-
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mettatidakan pengarul EABM terhadap metabolisme sminopirin didalam tikus jantsn
digerantarakan oleh lintasan protein kKinase A (Rajah 6).

Kesimpulantiys, EAEM telah didapati menurunkan mrt::.bc-l*imr:-. aminopirin didalam
hepatozit tikus normal dan lintasan yang terlibat didelam kesan EABM adslsh bersifat
cels. Faktor-faktor umur dan seks mungkin mementuken kessn EAEM terhadsp

£

etabolisme aminopirin.

Vezaty EARM terhadap metabolisme %mmopu'm didalam tikus hipettensi spotitan

Pada kepekaten dibawah 00317 mgs/ml EABM telah didapai tidak mempunyai kesan
terhadap metabolisme aminopirin, Bagaimana pun, peningkatan kepekatan EABM akan
merencal den g-‘u n signifikan metabolisme aminopirin {Rajak 1),

IERIE {(Rajah 2) didepati merencat kesan EABM pada kepekatan 00078 mg/ml tetapi
tidek mempengaruhi kesan EABM pads kepekatan 0.25 mgz/ml (banding Rajsh 1 dan 3).

Peningkatan kepekatan kalmidszolium menurunkan secara signifikan {P<0.01) kesan
N0078 mg/wl EABM ber bﬁndnu kawalan. Kessn penurunan EABM (0.25 mz/ml) telah
direncat sama sekali nleh kalmidazolivm (Rajah 4 dan 5).

Eesan EABM (00078 mg/mldan 025 me/ml) terhadap metabolisme aminopirin tidsk
dipetigaruhi oleh TPA (Rajah 6 dan 7). .

Didalam kehadiran A 23167, EABM (0.0073 dan 0.25 mg/ml) tidak mengubah metabolism
sminopirin (Pajah & dan 93,

Kesimpulanniys, kr:pl.mz;zan vang diperolehi menunjukkna bshawa EABM berupays
utituk mengurangken metabolisme aminopirin didalam hati tikus. Ini aksn berakhir
dengan akumiatski drug didalam peredarsn darsh dan sken membawa kepada
ketokaikan drug. [s juza menunjukkna tahaws pengaruh EABM terhadap metabolisme
afninopitity difrétj@ﬂt@f& nleh lintassn <AMP dan kelmodulin pads kepekatan EABM



rendsh 00317 mzdml) dsn oleh lintssan kalmodulin pads kepekstsn EABM tinggi
e mesml) \

Fesemmna  ekstrak dan bshan-behsni  tulin kecwali  artemisinin, menurunken
metsbolisme sminopirin, Drug-druz veng diketshui menjalani tindsk balas H-
dewmetilasi didalam hati dijangka sken mengalami pengurangan metabolisme sekiranya
kedus-dus ekstrak tumbuhsan dan drug dismbil bersama atan satu selepss yong lain.
Penvelidikan ini cuma dijalankan keatss haiwan dan kajian ke atas manusia perlu
Jikembatigkat.

-



LAHPIRAN & .

[rittrodustion

This project iz a collaboration between the suthor and another lecturer from the
FPhartoaseatical lhr‘emmtrv digcipline, PPS Farmssi, Assoc Prof Dr Chesi Kit Lem, to
develop more information on the snti-melarial agent, artemisinin and its synthetic
derivatives, dihvdrosttemizinit. The plant deremesis sonns has besn successfully
eultured in the teat-tube by Dt Chris Tech group from USE and information on the
chemistry and pharmacology of these substances are being actively investizated by
mat1y worketrs, locally and internationaily,

Bezearch Obies

|:'[|
[

1} to inwestigate the influsnce of artemisinin and dihydroariemisinin on liver
metabolizm of & modern drug modsl, sminopyrine, which is known to unidergn M-

Il')

tjﬁm&lh‘:.’lflli':ln- reaction, in spontaneously hvpertensive rats (SHR). The molecular
mechanizm of asticn of both sabstances were also investigated.

zate the inflhuencs and elucidats the molecular mechanism of action of the
wrater extract of Bush Melake, EABM { Zordlics orffcinsils ) on sminopyrine metabolism
i1 normal and SHE ratz. Thiz work is oan extension work of the tesearch done in the

i toinvestizate
;

shot's previous short term srant.

Iethod

[t1-7iw0 resesrch was cartried ot and involved the use of hepatooytes obtained from
normal male Spragus Dawley and spontaneously hypertensive rats. The rats used were
about 40 weeks old snd of tady weight ranzing from 230-350z. Hepatooytes obtained
were ineubated with the pure componnd setemisinin and dihydroartemisinin (obtained
from Prof Madya Dr Chan Kit Lam) or EAEM in the presence of aminopyrine.
Aminopyrine metabolizm was then sssaved by the Cochin & Axelrod Method (1959). In
order o investigate the molecular mechanism of artemizinin, dihydroartemisinin or
EABM, the hepatocyies were preincubsted with IBMX, KT 5720, TPA, csimidezolium,
staurosporine, trifluoroperszine, K-352a, theophylline and A 23157,

Blood pressurs of normal and SHE rats were measured by using the tadl ot method.



Eesultz and discugsion

Eifect of artemizitin on aminoeyrine metabolizm it SHE rats
Our result indicaied that artemizinin affected significant increase in aminopyrine
metatolizm, This iz indicated by the increazed in aminopyrine N-demethylase activity
at coticentration teginning 107 -9 M artemisinin (P<0.05). Artemisinin {10751} caused a

pesk in the enzyme sctivity and concentration above 107%M showed a lowering in the
enzvine activity but are still significantly above the control (Figure 1).
[ti the presence of IBMA, artemizinin {10-8M} influsnice on aminopyrine M-
demethvlase activity was significantly reversed and in fact, totally inhibited at
coniesntrations as low as 10011 1 IBMY {Figure 21.
Thiz w2z zimilarly zeen with the effect of artemizinin {10-3M) in the presen<e of
protein kinaze © actiwator, TFA {Figure 3). However, the extent of inhibition of the
activity of aminepvrine N-demethvlaze tv TPA wos much lower when compared to
IBMY {oompare Figure 2 and 2).
Both protein kinase A inhibitor. KT 5720 and 'almodulm inhibitor, <almidezolium,
significantly lowered the activity of the enzyme ammcup';.fmne H-demethvlase (Figure 4
and 5 whereas protein kinase C inhibitor, staurosporine, reduces the effect of
attemizinin (10-9KD to the control level(Fizure &),
In conclugion, artemisinin is <spable "n:nf‘ incressitiy aminopyrine metabolism it
nvpprrr-n:i-'P ratz inferring that it could reduce the biosvailability of aminopyrine and |
othetr drugs that undergo similar phase 1 H-demethylation pathway. These effect of
artemizinin iz suggested w ke mediated | ar leazt, by oyclic AMP and diacylglyeeral and
the tole of protein Kineses still nesds w be investizated and explored. It iz not knowh
whether thiz type of interaction wouwld ccour in human and whether it is ¢linically
relarant. It iz suggested that in the future, this study should te extended to hamat.

—\‘:-

Effect of dilvvdroartemizinit on aainopyrine metabolizm in spontaneonsiy
hypetrtensive rals

our resultz  indicated  that  dihvdroartemisinin  significantdy  (P«001) teduced
afninopyrine metatolizm in hepatocyies from normal, spotitaneously hypertensive and
diatetic ratz at concentration as low a3 107170, Preincutation with staurosporine, KT-
5720, trifluatoperazine and TPA did not significatitly influsnce the effect of
dihidroartemizinin. The resultz indicated that dihwdroartemizinin iz able to inhibit
hepatic N-demethylation of sminopyrine and pozsibly other r:]ru*" that undergo the
Amilar pathway.



Efieat of EABE on sminopyritie metabalism in normal rats

i 10 months old formal rats, EAEI"I significantly (P < 005 reduced sminopvrine
metabolizm, These effect of EABM is not differentiated in the male or femele rats
tcompare Figure 1 snd 2. In the 5 months old normsl rats, EABM only significsntly
reduced (P« D0L) sminopyrine metabolism in the male but not in the femals tats
(compate F i:g:uré Jand 4).
K-252a inhit:it.f;d the effect of EABM sugzesting that EABM influPn"P oh sminopyrine
metabolism iz medisted by phosphorylation reactiond Figure 5). Specific protein kinsse
A inhibitor, If-h 5720, reverses the influencs of EABM on aminopyrine metabolism in
the male but 110t in the female rats (10 months oldy suzgesting that the influsnce nf
EABM on aminopyrine metatolism in the male 1otz is mediated via the protein Kinase
pathway (Figure 6. .
It c.:n::tu':lu.zinn EAEM wag demonstrated to lower the metabolism of sminopyrine in rat
hepatocytes and the pathway involwed in EABM influsnce iz sex-differentiated. Age and
g2y [actors may determine the effect of EABM on sminopyrine metabolisin

-

Effect of EABM on amitiopvrit r:-mr:-,tabl lisma i spontatieously hvpetrtensivs rats

At coticentrations below 00313 mz/mil EABM exhibited no zignificanit effect on

afninopvyrite wetabolism when compared to control. However, further incresse of

EAEM concentration showed significstit reduction (P43.05 and P<0.01) on aminopyrine:

metabolizm (Figure 1}

Addition of [BME, a2 shown in Figure 2, siznificantly reduced the effect of EABM ¢0.0073

mg /ml) but 4id not affect EABM effect on aminopyrine metabolism at 0.25 mg/ml EABM

concentration (compate Fizure 1 and 3).

Ineressing concentration of <almidseolium significantly teduced (P«).01) EABM's

(00078 mg/ml) effect when compared to control. However, the reducing effect of EABM

i0.25 mg/ml) woz inhibited by all concentrations of ealmidazolivm (Fizure 4 and 5).

The effect of EABM (00078 mg/ml) on sminopyrine metatolism #as unaltersd by TPA
when compared to control (Figure 6). The effect of EABM (025 mg/ml) was also

unaffected in the presence of TPA { compare Figures 1 and 7)

In the presence of A 23187, EABM (0.0078 mz/ml} exhibited no significant alteration in

aminopyrine metabolism when oompared to control (Figure 5) and non of the

concentrations of A 23187 alter the rPduf ing effect of EAEM (025 mg/ml) on

sminopyrine metabolism (Figure 9).

In conclusion. owr result suggested that EABM is capable of reducing sminepyrine
metabolizm in rat liver. This will ultimately result in accumulation of the drugs in the

circulation aiy.j“maﬁ; lead o drug toxicity. Dur result also indicsted thot EABM's

influehice l:lil‘ifd'.lliili'lf yrine metabolism i3 probably mediated by the cAMP- and

'
1
{
|
I



calmodnlin-azzociated pathway &t low  concentratons (00317 mgsml) and by

'

salmodulit-aseociated pathway at high concentrations above 0.065 me fml.

All the sxtractz and pure compounds except artemizinin tested, Jectreased the
metatolizrn of aminopvrine. Drugs that are kEnown to undergo H-demethylation
reaction in the liver are expected to experience asimilar reduction in their metatolism
if toth plant extractz and drugs are taken together or taken subsequently. However the
ifrvestizaton was only eoniducted in animals and further work fieed o te carried out in

'

humain being,



INVOLVEMENT OF cAMP PATHWAY IN THE INFLUENCE
OF WATER EXTRACT OF EMBLICA OFFICINALIS ON
AMINOPYRINE METABOLISM IN NORMAL
RAT HEPATOCYTES

A H Fusain, 10,8 Kadint, W Alumad and V1. % Aumaw:

Sethsol of Pharvmacwtical Scwus, Univernaiti Saiva ¥Halayaia,
11800 Pubaw Pirang -

AIM

1) To study the influence of Emblica officinalis (Buah Melaka) on aminopyrine metabolism
in an animal model

2) To elucidate the possible mechanism of action of E. officinalis in exerting its influence on

liver aminopyrine metabolism



METHODOLQGY

in-situ liver perfusion
with collagenase

Hepatocytes + incubation medium
+ aminopyrine + ekstrak air Buah Melaka
(EABM) in the absence / presence of
K-252a/KT 5720 / IBMX

;

Metabolites formed were measured
colorimetrically

o

Results wére expressed as
aminopyrine N-demethylase activity
( nmol / million cells / minute )

- normal male and female
Sprague Dawley rats
- Age : 5 months old
(150 - 190 g)
10 months old
(240 - 300g)

EABM : 0.0078 - 0.375 mg/ml
No.hepatocytes/incubation
17,500.

Aminopyrine concentration

Incubation time : 15 min.

e 315
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Emblica officinalis  (Pokok Buah Melaka)

Taxanomy :
Division : Spermatophyta -
] '

Sub-division : Angiospermae

Class : Dicotyledoneae
Order : Geraniales
Family : Euphorbiaceae
Genus : Emblica
Species : Officinalis

Uses : antibacteria, antivirus, expectorant, diuretic, dyspepsia,
purgative, headache, antipyretic, antihypertensive.



PREPARATI

Remainder

milled powder of thé plant
E. officinalis (2.5 kg)

F EKSTRAK AIR BUAH MELAKA (EAB

2 s ARSI ST > T ——
S S N R S SRR NS S O
o

Methanol (4 L)
+

-

reflux at 60° - 700 C
for 1 week

Filter

Petroleum ether
(4 x 200 ml)

'

Methanol extract

«—— distilled water
(4 x 200 ml)

-

Separatin‘g funnel

v

Petroleum ether Aqueous Fraction

<«——— Chloroform
(4 x 200 ml)

Separating funnel

' v

Chloroform Aqueous Fraction
extract
———  Butanol
(4 x200 ml)
Separating funnel
Butanol extract Aqueous Fraction
I
Evaporation
(rotavapor)

Ekstrak air
Buah Melaka




Aminopyrine N-demethylase activity

(nmol/million cell/min)

Figure 1, The effect of EABM on the metabolism of aminopyrine in hepatocvtes
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Aminopyrine N-demethylase activity

(nmol/million cell/min)
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Figure 2, The effect of EABM on the metabolism of aminopyrine in hepatocvtes

obtained from 10 months old normal female rats,
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Aminopyrine N-demethylase activity
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Figure 4. The effect of EABM on the metabolism of aminopyrine in hepatocvtes
obtained from 5 months old normal female rats
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aminopyrine N-demethylase activity
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Aminopyrine N-demethylase activity
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Figure 7. The effect of EABM (0.25 me/ml) on aminopvrine metabolism in the
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SUMMARY

1

1) Age and sex factors may determme the effect of EABM on
aminopyrine metabolism.

a) In the 10 months old group, EABM affected significant decrease in
aminopyrine metabolism in both the male and female rats.

b) However, in the 5 months old group, EABM affected significant
reduction on aminopyrirne metabolism in the male rats only
whereas in the female rats, no significant alteration when compared

to control was observed.

2) Specific protein kinase A inhibitor, KT-5720, reverses the influence
of EABM on aminopyrine metabolism in the male but not in the
female rats (10 months old) suggesting that the influence of EABM
on aminopyrime metabolism in the male rats is mediated via the

protein kinase A.

-



MIOLECULAR MIECHANISM
ELUCIDATION OF THE
INFILUBNCE OF TEIE WATER
EXTRACT OF BUAH MIELAKA

(EMBLICA OFFICINALIS) ON
DIRUG MIETABOLISM IN
SPONTANEQUSLY
EIYIPERITIENSIVE RATS

Abas Hj Hussin, Hafsah Mustapha and Mariam Ahmad



THIRODULIION.

i
|
|

Although modern drugs are commonly prescribed to treat
illnessess, the use of herbal ﬁledicines by different ethnic
groups in Malaysia still preva;ils. In the course of treatment,
there are occasions where patients tend to take both modern
prescribed drugs and herbal preparations concurrently. The
interaction that ensues may?res'u‘lt in a decrease in the

bioavailability or the accumulation, and hence

toxicity, of the modern drug.

-

Disease states such as diabetes, thyroid disorders and
hypertension have been shown to affect the metabolism of
drugs. Emblica officinalis, locally known as Buah Melaka,
has been shown. to reduce the blood pressure of
spontaneously hypertenswe rats (SHR) via inhibition of the

Ot~ adrenoceptm

With respect to this, the objectives of this study are to
investigate the influence of E. officinalis on the metabolism
of a model drug, aminopyring, in hepatocytes obtained from

SHR rats and to elucidate the:possible molecular mechanism

of action of E. officinalis in bringing about its influence.




WMETHODS

The blood pressure was measured by means of the tail-cuff
technique! using Model 179 Blood Pressure Analyser, IITC
Life Science, U.S.A. Isolated hepatocytes were prepared
from male spontaneously hypertensive rats (15-20 weeks
old; 150 - 250 g; bred in the School of Pharmaceutical

Sciences, Universiti Sains Malaysia) by using the
collagenase digestion method?.

The hepatocytes were incubated with aminopyrine (5 mM)
in an incubation medium for 18 minutes in the absence or

presence of the water extract of E. officinalis (EABM) (at

concentrations between 0.0078 - 0.375 mg/ml) and the.

metabolism of aminopyrine assayed according to the
modified method of Cochin and Axelrod3 and the results

were expressed in nmol HCHO formed/million cells /min.

The effect of EABM on aminopyrine metabolism was then
tested in the presence of cAMP analogue, 3-isobutyl-1-

methylxanthine (IBMX); a protein kinase C activator,

phorbol-12-myristate-13-acetate (TPA); a calcium

ionophore, A 23187 and a calmodulin-inhibitor,

calmidazolium. Two concentrations of EABM (0.0078 b
mg/ml and 0.25 mg/ml) were tested in the presence of the |

above substances (10-11 - 10-6 M). The hepatocytes were
pre-incubated with the above substances for 15 minutes
prior the incubation with EABM.

‘ Pyl L !
Means andéfstandard deviations were calculated and’

statistical analysis were performed by means of Students ¢-
test. |




RESULTS

[ |
At concentrations below 0.0313 mg/ml, EABM exhibited
no significant effect on aminopyrine metabolism when
compared to control. However, further increase of EABM
concentration showed significant reduction (P<0.05 and

P<0.01) in aminopyrine metabolism (Fig. 1).

Addition of IBMX, as shown in figure 2, significantly
reduced the effect of EABM (0.0078 mg/ml) but did not
affect EABM effect on aminopyrine metabolism at 0.25
mg/ml EABM concentration (compare Fig. 1 and 3).

Increasing concentration of calmidazolium significantly
reduced (P<0.01) EABM's (0.0078 mg/ml) effect when
compared to control. However, the reducing effect of
EABM (0.25 mg/ml) was inhibited by all concentrations of

calmidazolium (Fig. 4 and 5).

The effect of EABM (0.0078 mg/ml) on aminopyrine
metabolism was unaltered by TPA when compared to

control (Fig. 6). The effect of EABM (0.25 mg/ml) was -
also unaffected in the presence of TPA (compare Fig. 1 and

s |

In the presence of A 23187, EABM (0.0078 mg/ml)
exhibited no significant alteration in aminopyrine
metabolism when compared to control (Fig. 8) and non of -
the concentrations of A 23187 alter the reducing effect of
EABM (0.25 mg/ml) on aminopyrine metabolism (Fig. 9).
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The rats used were evrdently hypertensive. The systohc and' i
diastolic blood pressure were 196.5 + 12.36 mmHg an d
147.5 + 33.91 mmHg (n = 8) respectively. Our l‘esults Lase
indicated that EABM is |able to reduce . ammOpynne }4 :
metabolism in hepatocytes of spontaneously hypertensrve :
rats. At concentrations of 0.0625 mg/ml and above, EABM i«

was able to reduce the |activity of aminopyrine'”N-

demethylasel As such if Buah Melaka were to be taken (for | i

its anti- hype(rtensrve property) together with drugs that | | °
undergo s1m11ar liver metabolic phase 1 pathway as i g
ammopyrme (e g. d1azepamI imipramine, procainamide and
chlorpromazrne), there is a possibility that there will be
reduction and hence, accumulatron and eventually, toxrc1ty

of the latter drugs

Phosphorylatron of the protem components of the liver |
biotransformation system has been found to be important in . ,
drug metabolism. Phosphorylatron was found to causeﬁ v
conversion of cytochrome P-450 to its denatured form
cytochrome P-420. At 00078 mg/ml concentratron,

e .,l.r

tf'

EABM's effect on amrnopynne metabolism was not altered RN
by TPA and A 23187 1nd1cat1ng that protein kinase C and |
extracellular calcium mtrusron are not involved, at least, at ‘

the lower concentrations, |in the influence of EABM on

aminopyrine metabolism. However the addition of IBMX
and calmidazolium resulted in about 40 % and 75 %



reduction in ammopyrmel metabohsm 1ndlcatmg the
involvement of the cAMPl- and calmodulin-associated
pathway and possibly cross-talk between the two systems by‘ 5

EABM in eliciting its effect.

At 0.25 mg/ml, EABM's effect on aminopyrine- metaboli‘s'_inE
was not significantly altered jin the absence and presence of

IBMX, TPA and A23187 ( compare Fig. 1 with Fig. 3,7 |
and 9). However, all concentrations of calmidazolium were |
able to inhibit the effecti? of EABM on éminOpyr:i'ﬁé
metabolism (compare Fig. l and 5). This results indibaté

that the reducing effect | of EABM on amlnopyrme
metabolism is probably medlated by the calmoduhn-

associated system.
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CONOLUSTION |
. oy ‘
Our result suggested that EABM is capable of reduc
aminopyrine metabolism’in rat liver. There is a possibil
that other drugs that undergo similar N-demethylati
process in the phase 1 mptabohsm in the liver wou
undergo similar reduction in their liver metabolism. TI
- will ultimately result in acFumuIatlon of the drugs in t]
circulation and may lead to drug toxicity. Our result al;
indicated that EABM's ’l influence on aminopyrin
metabolism is probably mediated by the cAMP- ap
calmodulin-associated pathway at low concentratlon,
(< 0.0313 mg/ml) and by calmoduhn associated pathway a

high concentrations above O 0625 mg/ml. -
: l

|
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INTRODUCTION

Artemisinin also called artemisinine: or ginghaosu, 'a |
sesquiterpene lactone with an unusual endoperoxide linkage,
is the clinically active antimalarial constituent isolated from
the Chinese medicinal herb, Qinghao or Artemisia annua L
[family : compositae]. It;is particularly useful in the
treatment of cerebral malaria where rapid reversal of the
parasitemia and restoration to conciousness of the patient is
critical. Beside being used as an antimalarial agent, it is also;
used as an anti-pyretic agent, bactericide for scabies,'.“
abscesses and eye disorders, and in the treatment of chronic

dysentery.

The utilization of traditional herbal preparations have been in -
practise for centuries by different ethnic groups in Malaysia
and is still popular despite the rapid development and
improvement of the health sector in this country. The recent .
introduction of government regulation to register all
traditional medicinal preparations have added a new.
dimension to the use of these type of preparations 1n

therapy.

The objectives of this study are to investigate the possible
interaction between naturally-derived medicinal constituent
and the so- called 'modern drug' and the influence of the
former on the liver metabolism of the latter. This study also
intend to investigate the p0351ble molecular mechanism of
action of the former in bringing about its effet on the liver
metabolism of the latter in hepatocytes of spontaneously

hypertensive rats.



METHODS

The blood pressure was measured by means of the tail-cuff -
technique using Model 179 Blood Pressure Analyser, IITC :A
Life Science, U.S.A. Isolated hepatocytes were prepared
from male spontaneously hypertensive rats (15-20 weeks old;
150 - 250 g; bred in the School of Pharmaceutical Sciences,

Universiti Sains Malaysia) by using the collagenase digestion
method. :

The hepatocytes were incubated with aminopyrine (5 mM)
in an incubation medium for 18 minutes in the absence or
presence of artemisinin (at 10" - 10 M concentrations) and
the metabolism of aminopyrine assayed according to the
modified method of Cochin Qnd Axelrod and the results were

expressed in nmol HCHO formed/million celis /min.

The effect of EABM on amﬁnopyrine metabolism was then .'.
tested in the presence of cAMP analogue, 3-isobutyl-1- -

methylxanthine (IBMX); a protein kinase C activator, .

phorbol-12-myristate-13-acetate (TPA); a protein kinase C

inhibitor, staurosporine; a protein kinase A inhibitor, KT+
5720 and a calmodulin-inhibitor, calmidazolium. Artemisinin , -
(10-% M) was then tested in the presence of the above
substances with concentratipn range of 10! - 10 M. The
hepatocytes were pre-incubated with the above substances for
15 minutes prior the incubatipn with artemisinin. N

!

Means and standard deviations were calculated and statistical
analysis were performed by means of Students r-test,. -

[ ?,; ,



!
Our result indicated that_ajrtemisinin affected significant B
increase in aminopyrine metabolism. This is indicated by the
increased in aminopyrinej N-demethylase activity at
concentration beginning 10‘9 M artemisinin (P < 0.05).
Artemisinin (108 M) caused a peak in the enzyme act1V1ty |
and concentration above 108 M showed a lowering in the ;..

enzyme activity but are still 131gn1f1cantly above the control

level ( Figure 1).

-

In the presence of cyclic AMP analogue, 3-isobutyl-1-
methylxanthine (IBMX), artemisinin (10 M) influence on

aminopyrine N-demethylase activity was significantly
reversed and in fact, totally mhlblted at concentrations as low

as 10" M IBMX (Figure 2).

This was similarly seen with the effect of artemisinin (10
M) in the presence of protein kinase C activator, phorbol-12-

myristate-13-acetate (TPA) - see Figure 3. However, the
extent of inhibition of the activity of aminopyrine N-

demethylase by TPA was m;uch lower when compared to

IBMX (compare Figure 2 and ;3).

!

|
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Both proteiﬁ kinase A inhibi}or,' KT 5720 and calmodulin
inhibitor, calmidazolium, sigljlificantly lower the activity of
the enzyme aminopyrine N-demethylasc (Figure 4 and 5)' -
whereas protein kinase C in&iibitor, staurosporine, reduces -
the effect of artemisinin ( 10‘8§M) to the control level (Figure

6).
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Figure 2. The effect of artemisinin (10 M) on aminopyrine metabolism in the

resence of 3-ispbutyl-1-methylxanthine (IBMX) in hepatocytes obtained from_
male spontaneously hypertensive rats '
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DISCUSSION |

The rats used were evidently hypertensive. The systolic and -
diastolic blood pressure were 206.5 + 15.23 mmHg and
134.5 + 40.46 mmHg (n -l—- 8) respectively. Our results '
indicated that artemisinin is; able to increase aminopyrine

18

T

metabolism in hepatocytes !of spontaneously hypertensive :
rats. Physiological concentrations of artemisinin (108 - 109
M) were able to increase aminopyrine demethylation of the ; !
phase 1 liver metabolism. Other drugs that undergo phase 1: °

N-demethylation process also have the potential to be; @

affected by artemisinin. Consequent to these effect of:

artemisinin, the concentrations of these drugs in thei!

Lo

circulation will be reduced. |_ P

oo e e e

B | Lo
Both IBMX and TPA expectedly reduced the activity of; |

aminopyrine N-demethylase. Both IBMX and TPA reduced;
artemisinin effect on aminopyrine -metabolism but the total ! '
inhibition of aminopyrine N-demethylase activity by IBMX:

indicate the relative involvement of cyclic AMP In the |

mechanism of action of artemisinin when compared to;
diacylglycerol. IBMX and!TPA are expected to activate,
protein kinase A and C respectively and this in turn will: .

increase the phosphorylation of cytochrome P-450 (active: .

for ‘
the metaboliﬁing enzyme). |

m of the;metabolising en%yme) to P-420 (inactive form of: -

| N o : L
However, the effect of artemisinin (10®%) on aminopyrine
metabolism in the presence pf protein kinase A inhipitor, KT. .
5720; protein kinase C jinhibitor, staurosporine; and.

calmodulin inhibitor, calmidazolium, were not as anticipated.

Theoretically, these inhibitors are expected to p

otentiate the

effect of artemisinin. Further study is needed to explore the

n the mechanism of artemisinin.
i

role of the protein kinases i
|
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Artemisinin is capable of i mcreasmg aminopyrine metabohsm -
in hypertensive rats inferring that it could reduce the : :

bioavailability of aminopyrir}e and other drugs that undergo :

similar phase 1 N-demethylation pathway. These effect of
artemisinin is suggested to be mediated, at least, by cyclic
AMP and diacylglycerol andf’the role of protein kinases still
needs to be investigated and explored. It is not known .

whether this type of interaction would occur in human and -
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whether it is clinically relevant. It is suggested that in the -

future, this type of study shm}l‘d be extended to human.
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