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Danh gia kha néng tic cheé protein kinase C cua
ethyl-p-methoxycinnamat phan lap tu dia lién
(Kaempferia galanga L.)

EVALUATING THE PROTEIN KINASE C INHIBITORY EFFECTS OF
ETHYL-p-METHOXYCINNAMATE ISOLATED FROM Kaempferia galanga L.

D6 Thi Pinh', Nguyén Thai An’, L& Minh Ha®, Dao Viét Hung'
"Trudng Cao dédng Dugc Trung uong Hai Duong,

“Trudng Pai hoc Dugc Ha Noi

*Viién Héa hoc cdc hop chdt thién nhién

“Truoing Cao déng Y Dugc Phi Tho

TOM TAT

Muc tiéu: Bdnh gid hoat tinh tc ché enzyme protein kinase C (PKC) cua ethyl-p-
methoxycinnamate (EPMC) phan Iap tir thén ré cdy Dia lién (Kaempferia galanga L.) tai cdc néng do
50,100va 150 uM.

Déi tuong va phuong phdp: EPMC duoc chiét xudt béing siéu am va tinh ché bdng két tinh lai voi
dung méin-hexan: Methanol (1:1). Cdu tric va dé tinh khiét dugc xdc nhdn bédng TLC, ph6 'H-NMR, C-
NMR va diém néng chdy. Hoat tinh tic ché PKC duoc ddnh gid bdng phuong phdp ELISA.

Két qua: EPMC dat d¢ tinh khiét cao va cdu trac xdc dinh ré rang. Két qua cho thdy EPMC Gic ché
ddng kéenzyme PKCtirCandida albicans, ddc biét tainéng dé 100 uM.

Két luén: EPMC thé hién tiém ndng uc ché enzyme PKC, goi mé& huéng ting dung trong diéu hoa
cdc condudngtin hiéu ciandm Candida.

Tirkhéa: EPMC, PKC, Candida albicans, hoat tinh khdng ném.

Objective: To evaluate the inhibitory activity of the protein kinase C (PKC) enzyme by ethyl-p-
methoxycinnamate (EPMC), a compound isolated from the dried rhizomes of Kaempferia galanga L.,
atthreetest concentrations: 50 uM, 100 uM, and 150 uM.

Subjects and methods: EPMC was extracted using ultrasound-assisted extraction and purified
by recrystallization with a n-hexane:methanol (1:1, v/v) solvent system. Its structure and purity were
confirmed by thin-layer chromatography (TLC), proton and carbon nuclear magnetic resonance
spectroscopy ("H-NMR and *C-NMR), and melting point analysis. The inhibitory activity against PKC
was evaluated using the ELISA method.

Results: The isolated EPMC showed high purity and clearly identified chemical structure. ELISA
assay results demonstrated that EPMC significantly inhibited PKC activity from Candida albicans, with
the most pronounced effect observed at 100 uM.

Conclusion: These findings suggest that EPMC may serve as a promising candidate for
modulating PKC-related signaling pathways in Candida albicans.

Keywords: EPMC, PKC, Candida albicans, antifungal activity.
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DAT VAN DE

Candida albicans (CA) la tdc nhan gay bénh
nam ca hoi phé bién, dac biét & cadc bénh nhan
suy gidam mién dich nhunguai nhiém HIV/AIDS,
bénh nhan ghép tang hoac dang diéu tri hda tri
liéu. Loai nam nay la nguyén nhan chinh gay ra
cac bénh ly ndm nghiém trong lién quan dén
nhiém khuan bénh vién, vdi ty Ié ti vong cao
néu khéng dugc diéu trikip thaoiva hiéu qua[1].
Hién nay, diéu tri Candida chiyéu dua trén nam
nhom thuéc chinh: Polyen, fluoropyrimidin,
azole, allylamin va echinocandin, tdc ddng
théng qua ba ca ché sinh hoc chinh gom: Uc
ché sinh téng hgp ergosterol clia mang té bao
nam, Uc ché téng hap acid nucleic, va lam réi
loan quatrinh hinh thanh té baonam [2].

Tuy nhién, viéc diéu tri dang gap thach thuc
I6n do su xuat hién ngay cang nhiéu cla cac
ching Candida khéng thudc, dac biét la vai
nhom azole va echinocandin - hai nhém thuéc
cha luc trong Idam sang hién nay [3]. Khdng
thu6c khéng chilam gidm hiéu qua diéu tri ma
con lam tang ty |é tai phat va t vong, tao nén
ganh ndng I6n cho hé thong y té. Do dé, viéc
tim kiém cac muc tiéu diéu tri magi va cac hop
chat khang nam co co ché tac dong khac biét la
yéu cau cap bach nham nang cao hiéu qua
kiém soat va diéu trinhi@m nam.

Trong mang ludi tin hiéu diéu hoa ctia CA,
enzyme protein kinase C (PKC) déng vai tro
trung tam trong khd nang thich nghi véi cac
diéu kién moi trudng bat lgi va trong co ché
khang thuéc. PKC kich hoat qua trinh
phosphorylhéa Mkc1,tirdé diéu hoa cacyéuté
phién ma quan trong nhu Efg1, Swi4/Swi6 va
RIm1 - nhiing yéu t6 lién quan dén su hinh
thanh biofilm, diéu hoa chu ky té bao va tang
cuong kha nang dé khang thuéc [4],[5]. Chinh
vivay, enzyme PKC dang dugc xem la mét dich
tac déng tiém nang cho cac thuéc khang nam
thé hé mdi, dac biét trong béi canh khang
thuéclanréng.

Ethyl-p-methoxycinnamat (EPMC), mét hop
chat tu nhién c6 ham luong cao trong than ré

kho clia cay dia lién (Kaempferia galanga L.), da
dugc ching minh cé nhiéu hoat tinh sinh hoc
nhu chéng viém, chéng oxy hda, ch6ng tram
cam, gian phé quan va khang khuan phé réng
[6]. Nhiing déc diém dugc ly da dang nay khién
EPMC tr& thanh (ng vién hap dan trong sang
loc cachoat chat cé khd ndng diéu hoa muctiéu
sinh hoc lién quan dén vi sinh vat gay bénh,
trong d6 c6 enzyme PKC cia ndm.

Xuat phat tir nhu cau cap thiét trong phat
trién cac chat tc ché enzyme PKC mi tirnguén
goc tu nhién, nghién ctu nay dugc thuc hién
nham danh gid hoat tinh c ché enzyme PKC
clia EPMC dugc phan lap tithan ré dia lién. K&t
qua nghién ctru sé gép phan dinh huéng phat
trién cac hgp chat dan xuat tir EPMC 6 tiém
nang Ung dung trong diéu tri nhiém ndm do
CA. Muc tiéu nghién ctiiu: Danh gia hoat tinh tc
ché enzyme PKC clia EPMC dugc phan lap tu
than ré kho cay dia lién (Kaempferia galanga L.)
taibanong d6: 50 uM, 100 uMva 150 uM.
DéITUQ'NGVA PHUONG PHAP NGHIEN CUU

Déituong nghién ciru:

La hgp chat EPMC dugc phan 1ap ti than ré
khé ctia Kaempferia galanga L., nham danh gia
hoat tinh tic ché enzyme PKC. Enzyme PKC st
dung cé ngudn géctir CA - mot chding ndm gay
bénh co héi dang cé xu hudng khang thuéc gia
tang.

Hdéa chat, dung maéi va thiét bi: EPMC dugc
chiét xuat va tinh ché véi do tinh khiét >95%.
Tat ca hda chat va dung moi (d6 tinh khiét
>98%) dugc cung cap badi Aldrich, Merck, va
Acros. Sac ky 16p mong (TLC) dugc thuc hién
trén ban silica gel 60F254 (Merck), quan sat
duéi dén UV 254 nm. Qua trinh chiét s&f dung
may siéu am gia nhiét (buc), do nhiét d6 néng
chay bang may Electrothermal IA9300, ghi phé
'H-NMR va "C-NMR trén may Bruker Avance
600. Hoat tinh PKC dugc danh gia bang bo kit
“PKC kinase activity” (Enzo Life Sciences). Cac
thiét bi ho trg khac gom néi hap Hirayama, ta
am Shellab, may vortex Labnet, tt cay vé trung
va may do quang GeneQuant.
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Dia diém va thai gian nghién ciu:

Nghién ctu dugc thuc hién turthang 2 dén
thang 6 nam 2024 tai Phong thi nghiém
Trudng Cao dang Dugc Trung uong Hai Duang
vaTrudng Cao ddngY DugcPhuTho.

Phuong phap nghién ctitu:

Phuong phdp phén Idp EPMC:Than ré kho
clia Kaempferia galanga L. dugc nghién thanh
boét, chiét bang ethanol 96% dudi diéu kién
siéuam (100W, 50°C, 4 gi®). Dich chiét thu hoi
dung méi bang cat quay, dugc G lanh (3-5 °C)
trong 20 gid dé két tinh. Sdn pham tinh thé
tiép tuc dugc tinh ché bang két tinh lai trong
hén hop n-hexan: Methanol (1:1), lap lai ba
lan. D6 tinh khiét ctia EPMC dugc danh gia
bangHPLC.

Phuong phdp ddnh gid hoat tinh tc ché

PKC: Hoat tinh tic ché enzyme PKC dugc xac

PKC hoic PKC v&i

Kit ELISA EPMC + ATP

-t _dh db

Khang thé dic hiéu 2

LE RF #Fo

Buéc3 Budc4

y;

dinh theo nguyén ly ELISA st dung b6 kit “PKC
kinase activity”. Cacbudctién hanhnhusau:

Budc 1: Thém dung dich PKC va cac mau c6
EPMCvao giéng, bé sung ATP, (190 phuit &30 °C.

Budc 2: Giéng dugc rira bang ethanol 95%,
thém khang thé dac hiéu, 4 & nhiét d6 phong
trong 60 phut.

Budc 3: Rlra lai bang ethanol 95%, thém
khangthéthticap HRP, (1ti€p 30 phut.

Budc 4: Giéng dugc ria, thém chat nén
TMB. Mau xanh phét trién ty lé thuan vdi hoat
tinh enzyme PKC.

Budc 5: Qua trinh phosphoryl héa bi tic ché
néu cé mat EPMC, giéng khéng d6i mau. Phan
ung dugcding bangHCI 10%.

Budc 6: Do d6 hap thu tai budc séng 450
nm. Hoat tinh Gc ché dugc biéu thi bang ty 1é
gittamau thirva mau doiching.

Khdang thé dic hiéu 1

Phosphoryl héa

e XX

Budc 1l

Budrc 2

HCl 10%
Po do hap
thy & budc
song 450 nm
Budc5 Bu'dc 6

Tom tdt quy trinh thi nghiém do su tc ché hoat déng cta PKC

Phuong phap xttly va phantich séliéu

X ly sé liéu: DU liéu tU cac thi nghiém
danh gia hoat tinh Uc ché enzyme PKC sé
dugc thu thap ti cac ba lan thi nghiém déc
lap. Cac két qua thu dugc sé dugc xtr ly théng
ké dé ddm baotinh chinhxacvadotincaycla
cac phép do. D€ danh gia su tic ché enzyme

PKC cta hgp chat EPMC, d6 hap thu (OD) tai
budc song 450 nm sé dugc do bang may do
quang (plate reader). Gia tri OD sé phan anh
muc dé phosphoryl héa clia chat nén trong
phan ting PKC, tlrdé xac dinh hiéu qua tc ché
PKCchaEPMC.

Phdn tich sé liéu: Tinh toan hiéu qua Uc
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ché: Sutic ché hoat tinh enzyme PKC cia EPMC
3 cac nbng dé khac nhau (50 uM, 100 uM va
150 uM) sé dugc tinh toan bang cach so sanh
gia tri d6 hap thu cia mau thir véi do hap thu

OD ctia mau ddi chirng — OD ctia mau thw

clia mau déi ching (mau enzyme PKC ma
khéng c6 EPMC). Hiéu qua Uc ché dugc tinh
bdng ty |& phan tram giam dé hap thu so vai
mau déichung:

x 100%

Hiéu qua tc ché =

Phan tich thong ké: Cac s6 liéu ti cac phép
thir dugc phan tich bang phan mém théng ké
SPSS dé xac dinh su khac biét c6 y nghia gitia
cac nhém néng d6 EPMC va mau doi ching.
Phuong phap kiém dinh théng ké phan tich
phuang sai (ANOVA) sé dugc sir dung dé so
sanh cac nhém, véi mic do y nghia théng ké
dugcxacdinhdp<0,05.

Panh gid d6 tin cay: Cac gid tri trung binh
+ d6 léch chuadn (mean + SD) sé dugc trinh
bay cho méi nhom thir nghiém. Cac két qua
tubalanthtdéclap sé dugcstdung dé dam
bao tinh chinh xac va d6 tin cay cta két qua
phantich.

Danh gia hiéu qua Uc ché: Sau khi phan tich
cac két qua dé hap thu, néng d6 EPMC c6 kha
nang Uc ché enzyme PKC t6t nhat sé dugc xac
dinh. Sukhac biét gilra cacnéng dé thirnghiém
(50 uM, 100 M, 150 uM) va mau doi ching sé
dugc lam rd dé danh gia muc dé hiéu qua cla
EPMC & cacnong dé khacnhau.

Phuang phap nay dam bao rang két qua thu
dugc c6 dé tin cdy cao va c6 thé lam nén tang
cho céac nghién cuu tiép theo trong viéc phat
trién cac chat tic ché PKC cho diéu trinam.

Pao ductrong nghién ctitu

Nghién ctu khéng can thiép hodc thu
nghiém trén ngudi hoac doéng vat, do dé khéng
vi pham cac nguyén tac dao duc y sinh lién
quan dén d6i tugng nghién clru séng. Toan bd
nghién ctru dugc thuc hién in vitro (trong 6ng
nghiém) vGi enzyme PKC chiét xuat tir chiing
namCA.

Qua trinh phan lap ché EPMC va thuc
nghiém sinh hoc dugc thuc hién trong diéu

OD ctia mau déi chirng

kién phong thi nghiém dat chuén an toan sinh
hoc. Cac héa chat va dung méi dugc sit dung
tuan theo quy dinh vé an toan hoéa chat trong
nghién ctu khoa hoc, cé bién phap xt ly chat
thai phu hop nham bao vé méi trudng va suc
khoe ngudi thuc hién.

Cac két qua thi nghiém dugc thu thap trung
thuc, khéng lam sai léch dir liéu nham dat muc
tiéu nghién ctu. Két qua duac lap lai ba lan doc
lap dé dam bao do tin cdy va tinh tai lap. Cac
phuong phap x{ ly s6 liéu dugc cong bo rd
rang, st dung phan mém thong ké hgp 1é va
cdngbé mucynghiathongké.

Nghién ctiu khéng sao chép hoac st dung
d@ liéu ctia ngusi khac ma khong trich dan
nguon, tuan thi nguyén tac vé dao van va sé
h(u tri tué trong khoa hoc. Cac tai liéu tham
khdo dugc trich dan ré rang theo dinh dang
phuhaop.

KET QUA

Phanlap EPMC

Bot dugc liéu kho (100 g) dugc chiét bang
1.000 mL ethanol 96% s& dung may siéu am
gia nhiét (100 W, 50 °C, 4 gi®&). Dich chiét thu
dugc c6 quay chan khéng dén thé tich
khodng 100 mL, sau d6 dugc 1 83-5 °Ctrong
20 gid. Phan tinh thé dugc thu va tinh ché ba
lan bang két tinh lai trong hon hop n-hexan:
Methanol (1:1, v/v), thu dugc 0,89 g EPMC
dang tinh thé trdng. P tinh khiét dugc xac
dinh bang do nhiét 6 néng chay, sac ky l6p
mong (TLC), va cau tric dugc xac nhan qua
phé 'H-NMR, C-NMR va MS, phu hgp véi
congthucdudoan.
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Bdng 1. Bang dir liéu ctia hop chdt EPMC

cong Nhiétdo SK"(M(Rf) s (I'EV:) 'H-NMR (400  ™C-NMR (101
thiic nong ol ; ’  MHz,DMSO-  MHz, DMSO-
A chay hexan/EA (g.mol’) m/z
phan ti °C) .8/2) (%) de) 8 (ppm) de) 6 (ppm)
7,62 (1H, d,
J=155Hz H-2) 1673 (ED
7,44 (2H, d, ]
J=9,0Hz,H-6H-8) 033
s (el 144,2 (C-2)
J=9,0Hz, H-5,H-9)
6,30 (1H, d, .
CoHuOs  48-49 0,74 20624 2060 J=155Hz H-3) 227 (C6:C8)
425 (2H, q, ]
J=7,5Hz, CHy1) 1272 (C7)
3,79 (3H, s, N
gt 114,3 (C-5; C-9)
132 GH, t,

J=7,5Hz, CH;-2) w2l

= 55,3 (OCHs-7)

= 14,3 (CHs-2’

Cac dirliéu phan tich phé hoc va ly-héa hoc
cliahgp chat EPMC thu dugc sau qua trinh chiét
xudt va tinh ché cho thay tinh ddng nhat va phu
hap véi cau trac héa hoc da biét. Cu thé, hop
chat c6 cong thic phan ti C,H,,05 va khéi
lugng phan t xac dinh bang phd khéi (MS) la
206,0, tuong Ung Vvdi gia tri ly thuyét (206,24
g/mol). Nhiét doé nong chdy do dugc la 48-49
°C, phu hgp véi tailiéu tham khao, cho thay hop
chat co6 do tinh khiét cao. Gia tri Rf trong sac ky
I6p mong st dung hé dung méi n-hexan/ethyl
acetat (8:2) la 0,74, phu hgp véi dac tinh phan
cuctrung binh ctla EPMC.

Phé cong hudng ti hat nhan 'H-NMR thé
hién day du cac tin hiéu dac trung: Tin hiéu doi
cda hai proton vinyl (H-2, H-3) v&i hang s6 lién
két I16n J = 15,5 Hz cho thdy cau hinh trans cta

lién két déi; hai cap proton tham déi xing tai &
7,44 va 6,88 ppm (J = 9,0 Hz); nhém ethyl ester
thé hién tin hiéu quartet tai § 4,25 ppm (CH,) va
triplet tai 6 1,32 ppm (CH;3); nhém methoxy (-
OCH,) cho tin hiéu singlet tai 6 3,79 ppm. Pho
BC-NMR xac nhan su hién dién ctia 12 nguyén
tl carbon vdi cac tin hiéu dac trung: Carbon
carbonyl ester (C=0) tai 6 167,3 ppm; carbon
thom va vinyl & vung tu 6 114,3-161,3 ppm;
nhom ethyl va methoxy lan luot tai § 60,2; 14,3
va 55,3 ppm.

Nhuvay, cacdliéuphéhocvaly-hoahoc
da chiing minh hgp chat thu dugc la EPMC
vGi d6 tinh khiét cao (>95%), da tiéu chuan
st dung cho céc nghién ctu sinh hoc tiép
theo, dac biét la danh gia hoat tinh Gc ché
enzyme PKC.
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Hinh 1. Phé "H-NMR (A), >*C-NMR (B) cia hop chét EPMC
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Panh gia hoat tinh uc ché PKC

y;

Bdng 2. Kha nding uc ché hoat déng PKC cua hop chdt EPMC

Chat Néng d6 thir (uM) % uc ché * % chua bi uc ché *
50 38,05+ 0,08 61,95 +£0,08

EPMC 100 54,08 £ 0,11 45,92 £ 0,11
150 58,46 + 0,14 41,54 +0,14

(Ghi chu: * la trung binh cta ba ldn thi nghiém déc Idp va ndm trong pham vi + 15% SD)

Két qua thi nghiém cho thay hop chat EPMC
c6 kha ndng Urc ché hoat ddng clia enzyme PKC
theo xu huéng phu thudc néng dé. Cu thé, &
nong dé 50 uM, EPMC Uc ché enzyme PKC vGi
hiéu suat trung binh dat 38,05 + 0,08%. Khi
tang néng dé 1én 100 uM va 150 uM, muic d6 uc
ché lan lugt tang lén 54,08 + 0,11% va 58,46 +
0,14%. Su gia tang nay cho thdy EPMC c6 tac
dung Uc ché enzyme PKC r6 rét, véi muc do
hiéu qua tang dan theo nong do, tuy nhién xu
hudng tang bat dau cé dau hiéu chiing lai &
nong do cao hon.

Do léch chuén (SD) clia cac phép do thap (<
+0,15%), nam trong pham vi cho phép cua sai
sO thi nghiém (+ 15%), ching té két qua thu
dugcco délap laicaovadang tin cay.

Két qud phan tich ly-hdéa va phé cla hap
chat EPMC thu dugc sau qua trinh chiét xuat va
tinh ché bang két tinh lai trong hén hgp dung
moi n-hexan: Methanol (1:1) cho thay hgp chat
c6 do tinh khiét cao. Trén sac ky I6p mong
(SKLM), EPMC tao vét gon, ro rang trén ca ba hé
dung méi thitt nghiém gém n-hexan: Ethyl
acetate (8:2), dichloromethane nguyén chat, va
dichloromethane: Methanol (9:1), cho thay
khéng 1an cac tap chat co cuc tinh khac. Nhiét
dd nong chay trong khodng hep 48 - 49 °C
chiing td6 mau chat c6 d6 tinh khiét tét. DU liéu
phd cong hudng tur hat nhan 'H-NMR va “C-
NMR xac nhan su hién dién ctia cac tin hiéu dac

trung nhu hé vong thom thé para, nhém
carbonyl va chudi ethyl ester. Ngoai ra, phd
kh6i MS cia EPMC xuat hién pic gia phan tarm/z
=206 [M+H]" phu hop vai khéi lugng phan ti
tinh toan la 206,24, cling c6 cho viéc xac dinh
cdu trac la ethyl-p-methoxycinnamat, trung
khap véi cacnghién ctu trudc do [8], [9].

Vé hoat tinh sinh hoc, bang 2 cho thay hgp
chat EPMC c6 kha nang uc ché hoat dong cla
enzyme PKC phu thudc vao néng dé. Khi néng
dd chat thir tang tur 50 uM [én 100 UM, phan
tram Uc ché tang tur 38,05% lén 54,08%. Tuy
nhién, khi ti€ép tuc tang nong dé l1én 150 pM,
muic Uc ché chi dat 58,46%, cho thay hiéu qua
Uc ché bat dau cé xu hudng bao hoa. Diéu nay
gaiy rang ndbng d6 100 uM c6 thé 1a muic t6i uu
dé uc ché PKC hiéu qua véi EPMC trong hé thur
nghiém nay. Két qua nay phu hgp vai nghién
cliu cla Leevacong su(2021), trong dé cachgp
chat phenylpropanoid tuong tu EPMC nhu
cinnamaldehyde, acid ferulic va acid isoferulic
cling thé hién hoat tinh tc ché kinase & néng
d6 trung binh thap [10]. Cac hgp chat nay déu
mang khung cinnamate va nhdm thé methoxy
hoac hydroxyl trén vong phenyl - cau truc dugc
cho la déng vai trdo quan trong trong kha ndng
tuong tac véienzymekinase.

PKC la mét trong nhiing enzyme déng vai
trd quan trong trong con dudng truyén tin
hiéu, sinh trudng va hinh thanh biofilm cla
nam CA, va dugc coi la mét dich tac dong tiém
nang dé phat trién thuéc chdng ndm thé hé

TAP CH Y DUGC CO TRUYEN VIET NAM 1118



BAI NGHIEN CUU -

md&i [11]. Mét s6 nghién clru gan day da chira
rang viéc tc ché enzyme PKC cé thé lam gidm
kha nang sinh bao t, xam nhap moé va hinh
thanh mang sinh hoc ctia CA [12], [13]. Do dé¢,
EPMC véi kha nang tc ché enzyme PKC 6 ndng
dé phu hop ¢6 thé la (g vién tiém nang cho
cac nghién cuu tiép theo vé hoat tinh chong
nam chon loc, dac biét la trong boi canh tinh
trang khang thuéc chéng nam ngay cang tang.

Nhing két qua nay gop phan khéng dinh
tiém nang sinh hoc ctia hgp chat EPMC, déng
thdi md ra hudng nghién ctiu méi trong viéc
sang loc va phét trién cac dan chat cé cau trac
tuong tu nham téi uu héa hoat tinh sinh hoc
cling nhu tinh chon loc trén cadc dong nam gay
bénh.

KET LUAN

Nghién ctru nay da tién hanh phan lap va
danh gid hoat tinh tic ché enzyme PKC ctia hop
chat EPMC tu bot than ré khé cay Dia lién
(Kaempferia galanga L.). EPMC dugc khao séat &
ba nong dé thir nghiém: 50 uM, 100 uM va 150
UM. Két qua cho thdy EPMC cé kha nang tic ché
hoat dong clia enzyme PKC theo chiéu hudng
tang dan khi néng d6 tang, trong d6 nong do
100 uM mang lai hiéu qua Utc ché t6i uu. Diéu
nay cho thdy EPMC la hgp chat tiém nang cho
hudng nghién ctu phat trién cac chat Gc ché
enzyme PKC cé ngudn géc turthuc vat.
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