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TONG HOP BA DAN XUAT NITO VA THU HOAT TINH POC TE BAO CUA MOT
SO DAN XUAT CUA 4',5,6-TRIHYDROXY-3,3',7-TRIMETHOXYFLAVON, PHAN
LAP TU CAY MILIUSA BALANSAE

D6 Thi Thu Huong, Nguyén Qudng An, Tran Vin Sung - Vién Héa hoc
Lé Mai Huong - Vién Héa hoc cdc hgp chdt thién nhién

(Nhén bai ngay 14 thdng 1 nam 2004)

Summary

Synthesis of Three Nitrogen Derivatives and Cytotoxicity of Some Derivatives of 4',5,6-
trihydroxy-3,3',7-trimethoxyflavone Isolated from Miliusa balansae

Three nitrogen compounds have been successfully synthesized from 4'/5,6-trihydroxy 3,3',7-
methoxyflavone (chrysosplenol C) isolated from Miliusa balansae Fin. & Gagnep. Together with
other 10 derivatives of chrysosplenol C prepared according to literature, these thirteen compounds
have been tested for cytotoxic activity against Hep-G2 (Hepatoma-G2). Four of them showed

moderate activity (ICsy <5 ugiml).
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I. Dat van dé

Trong qud trinh nghién citu theo huéng chuyén
héa hgp chat c6 hoat tinh sinh hoc duge phan lap
tir thuc vat, chiing toi da ti€p tuc téng hgp va thir
hoat tinh doc t&€ bao d6i véi dong t€ bao Hep-G2
(t€ bao ung thu gan ngudi) cla cdc dan xuit cla
4',5,6-trihydroxy-3,3',7-trimethoxyflavon (chryso-
splenol C) dugc phan lap tir cay Miliusa balansae
thuoc ho Na (Annonaceae) [1, 2,3].

IL. Phan thuc nghiém

Thiét bi hod chdt: Cdc sin phidm phéan img dugc
tinh ché bing sic ky cot silica gel (230-400 Mesh).
Phé- héng ngoai (FTIR) dugc do trén mdy
NICOLET-IMPACT 410 duéi dang vién nén KBr.
Phé cong hudng tir hat nhan dugc do trén mdy
Bruker AVANCE 500 MHz trong dung mé6i CDCl,
& Vién Hoéa hoc.

Téng hop céc din xuat cha 4',5,6-trihydroxy-3,3',7- trimethoxyflavon:

OH (o}

4',5,6-trihydroxy-3,3',7- trimethoxyflavon (chrysosplenol C)

a. Téng hop 4'.6-dimethylcarbamyl-5-hydroxy-
3,3",7-trimethoxyflavon (12): 36mg chrysosplenol
C dugc hoa tan trong 0.7 ml pyridin. Dung dich
duoc cho thém 0.15mg dimethyl carbamyl clorur.

Phan ting khudy & nhiét do thuong trong 24h. Sau

dé, dung dich sin phdm duoc hoa tan trong ethyl
acetat (EA) va rira bang nudc cat. Két tinh san
phdm trong EA-hexan, loc hiit va rira bing nudc
cat. B, = 231-232°C (trong CHCl;); IR (KBr), v
(cm™): 3436, 2930, 1724, 1669, 1601, 1403, 1362,
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1160, 1028, 832; 'H-NMR (CDCI3), & (ppm):
12.60 (1H, s, 5-OH), 7.75 d (J= 1.9Hz)-H-2', 7.66
dd (J= 8.4va 1.9 Hz)- H-6', 7.23 d (J= 8.4Hz)-H-5,
6.53 (1H, s) 3.93 (3H, s), 3.92 (3H, s), 3.85 (3H,
s), 3.18 (3H, s), 3.15 (3H, s), 3.04 (6H, s).

b. Téng hop 4',5,6-tri-o-nitrophenyl acetat-3,3",7-
trimethoxyflavon (13): 18mg chrysosplenol C duoc
hoa tan trong 20ml THF (tetrahydrofuran). Dung
dich duogc cho thém 72,4mg acid o-nitrobenzyl,
4,9mg DMAP (dimethyl amino pyridin) va 45.3mg
DCC (1,3-diclohexylcarbodimid). Qué trinh phan
ting dugc khudy & nhiét do thudng trong 6h. Dung
dich sau phan ing dugc hoa thém EA va rira nhiéu
14n bang nudc cdt. Tinh ch€ san phim qua cot
silica gel v6i dung moi rira giai 1a EA va hexan ty
1&: 15% - 50% EA/hexan, thu dugc sin phim 7mg.
Pnc: 133-135°C (trong CHCL,); IR (KBr), v (cm™):
3412, 2941, 1760, 1708, 1607, 1523, 1348, 1260,
1140, 790, 711; 'H-NMR (CDCI3), & (ppm): 7.47 -
8.19 (12H cta ba vong o-nitrobenzyl va 1H cua H-
2"), 7.37 dd(J= 8.4 va 0.8Hz)-H-6', 7.22 d (J=
8.4Hz)-H-5', 6.50 s H-8, 4.40 s(2H ctia nhém CH,
_trong vong o-nitrobenzyl), 4.35 (2H ctia nhém CH,
trong vong o-nitrobenzyl), 4.07 s (2H ctia nhém
CH, trong vong o-nitrobenzyl), 3.98 s (3H cua
nhém OCHj;), 3.93 s (3H ciia nhém OCH,;), 3.84 s
(3H ciia nhém OCHj).

c. Téng hop 4',5-dihydroxy-6-p-nitrophenyl acetat-
3,3",7-trimethoxyflavon (14): 18mg chrysosplenol
C duoc hoa tan trong 20ml THF. Dung dich duogc
cho thém 54.3mg acid o-nitrobenzyl, 4.9mg
DMAP va 45.3mg DCC. Qua trinh phan tng dugc
khudy & nhiét do thudng trong 23h. Dung dich sau
phan ting dugc hoa thém EA va rira nhiéu ldn bing
nudc cat. Tinh ché sdn phdm dugc tién hanh tiép
theo gi6ng phéan tng b va san phim thu dugc la
5Smg. b,: 78-80°C (trong CHCl;); IR (KBr), v
(cm'): 3430, 2925, 1755, 1604, 1521, 1350, 1213,
1127, 814; '"H-NMR (CDCI3), & (ppm): 12.73s (5-
OH), 8.24d (J= 8.7Hz) (2H ctia vong p-nitrobenzyl
& vi tri orto so v6i nhém NO, ), 7.70d (J= 1.9Hz)-
H-2, 7.65dd (J= 8.5Hz va 2.0Hz)-H-6', 7.62d (J=
8.6Hz) (2H ctia vong p-nitrobenzyl & vi tri meta so
v6i nhém NO, ), 7.04d (J=8.5Hz)-H-5', 4.08s (2H
ctia nhém CH, vong p- nitrobenzyl), 3.98s (3H clia
mot nhém OCH,), 3.87s (3H cia moét nhém
OCHs;), 3.85s (3H clia mot nhém OCHS).

Thit hoat tinh déc té bao Hep-G2: 10 din xuit
khéc cua chrysosplenol C da duoc téng hop theo
tai liéu [3] ciing véi 3 din xuit chifa nito & trén va

chrysosplenol C di dugc thir hoat tinh doc t€ bao
d6i vi dong € bao ung thu gan ngudi (Hep- G2).

Cac gia tri IC50 khing t&€ bao Hep-G2 cua céac
dan xuét dugc trinh bay & biang 2. Qud trinh thir
hoat tinh dugc ti€n hanh theo tai liéu [4].

II1. Thao luan két qua

O bang 1, do chuyén dich hod hoc clia H-5' clia
chét 12 va 13 c6 su thay d6i dang ké (0.23ppm va
0.21ppm). Diéu nay duogc ly giai 12 nhém OH bén
canh & vi tri C-4' di bi thay thé bdi nhém este clia
tdc nhan acid tuong tng. Do chuyén dich hod hoc
cta cdc din xudt cia H & C-2 va C-6' khong thay
ddi nhiéu (trir H-6' ctia 13 1a -0.29 ppm). Phé 'H-
NMR va IR cua cic din xudt c6 cdc tin hiéu phu
hop véi cdu triic ctia ching.

Trong phd 'H-NMR cia san phdm 12 vin xuit
hién H clia nhém 5- OH & vi tri 12.60 s, xuat hién
bén nhém CH; cla nhém (CH;),NCO- & do
chuyén dich hod hoc 1a 3.18 (3H, s), 3.15 (3H, s),
3.04 (6H, s) khang dinh su th€ cia hai nhém
dimethyl carbamyl vao 2 nhém OH & vi tri 4' va 6'
ctia khung flavon.

Nhin vao phé 'H-NMR ciia san phim 13, ta
thdy 3 nhém OH cua chrysosplenol C di bj thé dé
tao ra dén xudt este hod. Xuat hién 12H clia 3 vong
acid o-nitro phenylacetic & viing 7.47 dén 8.19
ppm. Déng thdi quan sit thay ca 3 nhém CH, néi
VvGi 3 vong nay & 4.40, 4.35 va 4.07ppm.

Trong phé 'H-NMR clia san phim 14, chi thdy
xudt hién 4H clia 1 vong acid p-nitrophenylacetic :
¢ 8.24 ppm, d (J=8.7 Hz, 2H clia vong acid p-
nitrophenylacetic & vi tri orto so véi nhém NO,) va
7.62 ppm, d (J=8.6 Hz, 2H cta vong acid p-
nitrophenylacetic & vi tri meta so v8i nhém NO,).
Chiing t6i khéng dinh nhém OH & vi tri C-6 bj thay
th€ chit khong phai & vi tri C-4' vi khi nhin vao
bang 1, ta thdy do chuyén dich hod hoc cta H-5'
(canh 4'-OH) ctia chdt ddu va sin phdm 14 khong
c6 su thay déi ddng ké (0.03ppm), mat khic H cua
5-OH (canh 6-OH) giita chat ddu va sin phim 14
c6 su chénh léch kha 16n (0.34ppm).

Béng 2 cho thdy cic chit 2, 3, 4, 6 va 14 c6 tic
dung duong tinh d6i v6i dong t€ bao ung thu gan
ngudi v6i ICs, (ug /ml) tuong tng 1a 1.9; 2.5; 4.1;
3.7 va 2.1ppm . Tuy nhién, cdc din xuét chuyén
hod c6 hoat tinh khong manh béng chrysosplenol C
ban dau.
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Bdng 1. Do chuyén dich hod hoc ctia cdc H & vong thom flavon cua 12,13,14

Hop chat

OR;

R=IRP R
12: R,=R; =(CH;),NCO; R,=H
13: R, =R, = R, = C;H;(NO,)CH,COO
(orto)
14:R, = = C¢H,(NO,)CH,COO
(para) =
NO,
J; .CO
Rl = R2=H
STT Hop chat

Bdng 2. Hoat tinh khing t& bao Hep- G2 cta cdc din xuat téng hop

1 Chrysosplenol C

- H-8
6.56s

6.53s
6.50s

6.51s

R1=R2=R3=H

R1
R,=
R,=

R,=

O XA AW

R1=R2=R3=

R,=R,=R,=

R,=

COCH,
=R, =R, = CO(CH,),CH;
R, = Rz CO(CH,);CH,
R, = R, = CO(CH,),CH,
R, = R, = COC.H
CH,0CO
R, =R;=CH;

R, = R, = CH,C¢H;

'H-NMR ctia vong thom

H-5' H-6'
7.01d

7.23d

7.22d 7.37dd
7.04d

IC50 (ng /ml)
0,4

1.9
2.5
4.1
>5
37
>5

>5

7.66dd 7.69d

7.65dd 7.70d

5-0H
12.39s

7.66dd 7.75d 12.60s

12.73s

Két luan

Duong tinh

Duong tinh
Duong tinh
Duong tinh
Am tinh
Duong tinh
Am tinh
Am tinh
Am tinh
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Rl — R3 = H2C = =

Ror=H]

11 Ri'=R; =CH,-CH=EH,
R,= H

12 RAEIRN={(CHEPNE®
R2 OH

13 =R, = R; = CH;CH,(NO,)COO
(orto)

14 R,=R, =R, = CH;CH,(NO,)COO
(para)

>5 Am tinh
>5 Am tinh
>5 Am tinh
>5 Am tinh
2.1 Duong tinh
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CHEMICAL COMPOSITION OF “HUNG LANG” ESSENTIAL OIL
CULTIVATED IN HANOI - VIETNAM

Nguyen Thi Phuong Thao', Tran Minh Hoi',
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'Institute of Ecology and Biological Resources (IEBR), Hanoi, Vietnam.
*Université de Corse, Equype Chimie et Biomasse, 20000 Ajaccio, France.

(Nhén bai ngay 5 thdng 8 nam 2003)

Summary

“Hung Lang”, a form of Mentha usually cultivated in Lang area and other suburbs of Hanoi. It
produced by hydrodistillation an essential oil which contained carvone (31.0%), limonene (29.5%)
and trans-carvyl acetate (20.4%) as major components.

Key words: “Hung Lang” essential oil; "C-NMR, carvone; limonene; trans-carvyl acetate.

‘Introduction

Mint oils are among the most important
essential oils produced in the world and their value
is estimated at a little bit less than 200 million
USD per year. Several species are cultivated for
essential oil production (1) as follows:

- Mentha arvensis var. piperascens produces
“cornmint o0il”, the most important source of (-)
menthol (>70% of the whole oil).

-Mentha = piperita  var. vulgaris  produces
“peppermint oil” consisting of menthol, menthone
and menthyl acetate as main components.

- Mentha spicata (native spearmint) and Mentha
cardiaca (scotch spearmint) produces mostly

carvone rich oils.

- Mentha citrata is a source of linalool and linalyl
acetate (>70% for both compounds);

- Mentha pulegium produces the so called “Penny-
royal oil”, which is a pulegone rich oil (80%).

Besides the mint oils mentioned above, several
essential oils produced by other Mentha species or
subspecies have been investigated and exhibited
different compositions. Some of them have been
reviewed by Lawrence (2).

In Vietnam, the so called “Hung Lang” is a
type of mint originating in Lang area in Hanoi and
has been cultivated around the city since a long
time. This is the most favorite spice among some
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raw edible mints in Vietnam. It is a stoloniferous
herb, with 20-60 cm long, square, light violet
stems; leaves 3-4 pairs, ovate to sub-round, 2-5 X
1-3 cm in size, top acute to obtuse, basis rounded
or cordate, margins serrulate, smooth on both
surfaces; petiole 3-8 mm long; inflorescence
apical, nearly spherical; corolla pink. Because of
permanent cutting, “Hung Lang” is rarely found in
full flowering stage.

According to Dr Vu Xuan Phuong - a botanical
expert, “Hung Lang” belongs to the Mentha
aquatica L. species (3).

The present work aims at the characterization of
its essential oil. To the best of our knowledge, the
composition of this essential oil is reported for the
first time.

Materials and methods
Plant and essential oil production:

Fresh plant material without flowers of “Hung
Lang” was bought in Lang area in Hanoi. Essential
oil was obtained by hydrodistillation with a
Clevenger type apparatus (distillation time = 2
hours, yield: 0.07% w/w).

GC, GCIMS and >C-NMR analysis

Samples of the oil were analyzed by GC, using
a Perkin-Elmer Autosystem apparatus equipped
with FID and fused capillary columns (50 m x 0.22
mm; film thickness 0.25 pm), BP-1 (polydimethyl
siloxane) and BP-20 (polyethylene glycol). The
oven temperature was programmed from 60°C to
220°C at 2°C/min and then held constant at 220°C
for 20 min; injector temperature: 250°C; detector
temperature: 250°C; carrier gas: helium (20 psi);
mode split 1/60.

GC/MS was carried out with a Perkin Elmer
Turbo mass detector, directly coupled to a Perkin
Elmer Autosystem XL equipped with a fused-silica
capillary column, BP-1 (polydimethylsiloxane, 50
m x 0.22 mm i.d., film thickness 0.25 pum). Ion
source temperature: 150°C; energy ionization: 70
eV; electron ionization mass spectra were acquired
over the mass range of 35-350 Da. Split: 1/80.
Other GC conditions were the same as described
under GC.

m3C.NMR spectrum was recorded on a Bruker
AC 200 Fourier Transform spectrometer operating
at 50.323 MHz equipped with a Smm probe, in
deuterated chloroform, with all shifts referred to
internal tetramethylsilane (TMS). The

spectra were recorded with the following
parameters: pulse width (PW): 3.0 us (flip angle
45°); acquisition time: 1.3 s for 32K data table
with a spectral width (SW) of 12 500 Hz (250
ppm); CPD mode decoupling; digital resolution:
0.763 Hz/pt. The number of accumulated scans
was 5000 for a sample of 70mg of essential oil in
0.5 ml CDCl,. An exponential multiplication of the
free induction decay with the line broadening of
1.0 Hz was applied before Fourier trans-formation.

Identification of components

Identification of the individual components was
based i) on comparison of their GC retention
indices (RI) on apolar and polar columns,
determined relatively to the retention time of a
series of n-alkanes with linear interpolation, with
those of authentic compounds, ii) on computer
matching with mass spectral libraries (4,5) and
comparison with spectra of authentic samples or
literature data (6,7); iii) on comparison of the
chemical shifts of the carbons in the “C-NMR
spectrum of the mixture with those of the reference
spectra compiled in our spectral library with the
help of a laboratory produced software (8). This
technique allows the identification of individual
components to a content of 0.5-1% without any
previous purification.

Results and Discussion

“Hung Lang” oil was rich in monoterpenes
(table 1) characterized by the pre-eminence of
carvone (31.4%), limonene (29.5%) and trans-
carvyl acetate (20.4%). Among other menthane
derivatives, cis-carveol (3.6%) and dihydrocarvyl
acetate (3.4%) were present at appreciable contents
while trans-carveol and dihydrocarveol accounted
for 0.9 and 0.6%, respectively.

The oil also contained lavandulol and its acetate
(0.7 and 0.8%, respectively) bearing an irregular
monoterpene skeleton as well as 3-octanol and its
acetate (0.4 and 0.5% respectively) which are
acyclic, non terpenic compounds. Sesquyterpene
hydrocarbons were represented by isolongifolene
(0.7%), (E)-caryophyllene (1.1%) and germacrene
D (0.3%) while two oxygenated sesquyterpenes,
caryo-phyllene oxide (0.3%) and spathulenol
(0.2%) were identified.

With respect to the literature data, the
composition of “Hung Lang” essential oil differed
from those of other M. aquatica oils. Indeed, most
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of the reported compositions were dominated by
menthofuran: 83-35% (9-16). In some other oils,
menthofuran is present at appreciable contents
accompanied with other main components such as
cineole (14), elemol or viridiflorol (15). However,
other monoterpenes were reported as major
components of M. aquatica oils: menthol and
neomenthol, menthyl and neomenthyl acetates,
menthone (15, 17) and linalyl acetate (15). Finally,
a few .compositions were dominated by
sesquiterpenes such as elemol, viridiflorol (15,17).

Conversely, the composition of the investigated
sample of “Hung Lang” oil is rather close to that
of Mentha spicata oil (native spearmint) whose
main components are carvone and limonene
(18,19). It should be noted, however, that the
content of carvone in spearmint oil is usually
higher (68-39%) than that of our sample while a

Few samples belonged to the carvone-limonene
type.

An interesting point is the high content, in
“Hung Lang” oil, of trans-carvyl acetate (20.4%).
Such a high level has not been reported yet,
although trans-carvyl acetate was reported as
minor component of M. spicata oil: 5.9% in one
sample from Italy (19) and 0.1% in an oil of Greek
origin (20). It should be pointed out that cis- and
trans-carvyl acetates have been identified in M.
spicata var. crispata oil from Japan and the
authors claimed that the former is responsible for
the specific aroma of the Japanese oil (18).

Further work is needed to confirm the
carvone/limonene/trans-carvyl acetate composition
of the “Hung Lang” oil from Vietnam or to
evidence an eventual chemical variability.

Table 1: Components of “Hung Lang” essential oil from Hanoi-Vietnam

Compounds Rla RIp % Identification mode
o-Pinene 930 1022 0.5 RI, MS, "C-NMR
Sabinene 964 1119 0.3 RI, MS

[3-Pinene 970 1108 0.6 RI, MS, "C-NMR
3-Octanol 979 1387 0.4 RI, MS, "C-NMR
Myrcene 980 1158 045 RI, MS, *C-NMR
Limonene 1020 1199 | 29.5% | RI, MS, "C-NMR
-1,8-Cineole 1020 1208 0.1% RI, MS
Linalool 1080 1538 0.2 RI, MS
trans-para-Mentha-2,8-dien-1-ol 1105 1623 0.1 RI, MS
3-Octyl acetate 1108 0.5 RI, MS
cis-Limonene oxide 1118 1455 0.1 RI, MS
trans-Limonene oxide 1122 1442 0.1 RI, MS
Lavandulol 1150 1672 0.7 RI, MS
Menthol 1158 1641 14 RI, MS
a-Terpineol 1170 1689 0.2 RI, MS
Dihydrocarveol 1177 1745 0.6 RI, “C-NMR
trans-Carveol 1199 | 1830 0.9 RI, MS, "C-NMR
cis-Carveol 1214 | 1862 3.6 RI, MS, "C-NMR
Carvone 1220 1733 31.0 RI, MS, "C-NMR
Lavandulil acetate 1272 | 1591 0.8 RI, MS, *C-NMR
Dihydrocarvyl acetate 1311 1665 3.3 RI, "C-NMR
trans-Carvyl acetate 1346 | 1767 | 20.4 | RI, MS, "C-NMR
Isolongifolene 1382 1513 0.7 RI, “C-NMR
(E)-B-Caryophyllene 1415 1588 1.1 RI, MS
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Germacrene D 1475 1697 0.3 RI, MS
Spathulenol 1562 | 2121 0.2 RI, MS
Caryophyllene oxide 1580 | 1982 0.3 RI, MS
Total 97.1

RIa and RIp: Retherntion indices on apolar and polar columns, respectively. Order of elution and percentages are
given on the apolar column, except those with an asterisk (polar column).
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NGHIEN CUU THANH PHAN HOA HOC
CUA PHUONG THUOC NHI TRAN THANG GIA GIAM

Pham Xudn Sinh’, Nguyén Manh Tuyén", Tran Thi Oanh™
*Truong Pai hoc Dugc Ha Noi; **Bo Y té
(Nhan bai ngay 25 thdng 3 nam 2004)
~ Summary A
Chemical Composition of Variable Nhi trdn thang Remedy

The”Nhi trdn thang”, a trditional prescription, has been modified by both selecting herbal items
from the basic composition and adding new ones available in Viet nam to fomulate new remedies.
This report shows the result of the study on main chemical components (alkaloids, flavonoids,
saponins, etc.) of the modified remedies.

Key words: Nhi tran thang, Chemical Compostion.

1. Pat van dé lao dong va chét luong cudc séng. Hién nay, c6
nhiéu thudc tan dugc dugc ding dé phong va diéu

Hen suyen la mot benh pho bien ¢ Viet Nam va tri hen suy&n. Song cdc thuSc nay thudng phai sir

nhiéu nuéc trén thé giéi. N6 lam giam kha nang
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dung lau dai va c6 nhiéu tic dung phu [5]. Tir xa
Xua, 6ng cha ta da biét ding thao dugc dé du
phdng va cét con hen. Ngoai céc vi thu6c riéng 1€,
y hoc c8 truyén c6 nhiéu phuong thude diéu tri hen
suyén rat t6t. Phuong thuSc Nhi trdn thang kinh
dién (NTTKD) gbm 4 vi 12 bén ha (Radix Typhonii
trilobati), trAn bi (Pericarpium Citri reticulatae),
bach linh (Poria cocos), cam thao (Radix
Glycyrrhizae glabrae), c6 cong nang 6n hod han
dam, dugc ding trong trudng hgp dom thap, ho
nhiéu ddm ma sinh non, tic nguc, hoa mat, héi
hop [2; 3; 6]. Phuong thuéc NTTKD da dugc gia
giam thanh nhiéu phuong khic nhau goi la cic
phuong thu6c nhi trdn thang gia giam (NTTGG)
tuong ng véi muc dich tri bénh khéc nhau. Tuy
nhién, cdc phuong thuéc NTTGG trudc day déu 1dy
tdc dung giam ho, long dom la chinh, chua chi
trong dén tic dung gidn ph€ quan. Trong khi gilta
ho, hen, ddm c6 m&i quan hé mat thiét. Nhdm ting
tic dung binh suyén (gidn ph€ quéan), chéng ho,
long dom, chiing t6i da ti€n hanh gia giam phuong

thuéc NTTKD biang mot s6 vi sdn c6 & Viét Nam
duoc sir dung trong dan gian tri hen suyén nhu ca
doc dugc (Folium Daturae metel), 1a hen (Folium
Calotropis  giganteae), c6c man (Herba
Centipedae miniae), tang bach bi (Cortex Mori
radicis) [2; 3] dé xay dung mot s6 phuong thudc
mdi va tién hanh dinh tinh, dinh lugng mot s6
thanh phdn hod hoc chinh trong cdc vi thudc,
phuong thudc doé.

2. Nguyén liéu va phuong phap nghién ciru
2.1. Nguyén liéu:

- Céc vi thube: Ca doc duoc, 14 hen, céc mén,
tang bach bi, trdn bi, cam thao, bdn ha duogc ché&
bi€n theo phwong phdp cd truyén [1; 2; 7].

- Phuong thu6c NTTKD va 2 phuong thudc
duge gia giam 1a NTTGGc, va NTTGG,,,.

- Céc hod chat dat tiéu chuén do Phong Gido
tai, Trudng Dai hoc Duge Ha Noi cung cép.

Cong thitc 1: NTTKD Cong thitc 2: NTTGG ¢, Cong thic 3: NTTGG,
Phuong thuéc NTT kinh dién | Phuong thu6c NTT gia gidm CA | Phuong thusc NTT gia giam LH
Béan ha (BH) Ban ha Ban ha
Bach linh Ca doc duge (CA) L4 hen (LH)

Tran bi (TB) Tran bi Tran bi

Cam thao (CT) Céc mén (CM) Céc mén
Cam thao Cam thao
Tang bach bi (TBB) Tang bach bi

2.2. Phuong phap nghién citu:

- Sit dung céc phan ung dinh tinh trong 6ng
‘nghiém va séc ky 16p mong (SKLM) dé dinh tinh
mét s6 thanh phdn hod hoc nhu alcaloid,
flavonoid, saponin, glycosid trong céc phuong
thuéc NTTGG va trong timg vi thudc theo céc tai
liéu kinh dién [4].

- Dinh lugng alcaloid, flavonoid, saponin, glycosid
toan phdn c6 trong hai phuong thuéc NTTGG va
siro Typhocihen bang phuong phédp cén [2; 4].

3. Két qua va ban luan
3.1. Dinh tinh trong 6ng nghiém

Két qua dinh tinh cdc nhém chat duge ghi trong
bang 1.

Nhéan xét: Vé6i cdc thubc thir, phan tng dic
trung cla cdc thanh phin hod hoc chiét tir cic vi
thuéc, mau sic dugc x&p theo thd ty gidm dan tir
dam dén nhat: Alcaloid: CA, LH, BH; flavonoid:

CT, TBB, TB; saponin: BH, CT, CM; glycosid: LH,
CM. Cic chat chiét tir cic thang cho mau sic rd
nhét trir glycosid chiét tir thang NTTGG ,. Phén
ting hod hoc clia cac thanh phén c6 trong phuong
thudc 12 phén mg tdng hop cic thanh phan hoi
hoc c6 trong cic vi thudc.

3.2. Dinh tinh bang sdc ky l6p mong

- Tién hanh sdc ky 16p mong véi ban mong silica
gel trang sin GF254 (Merck),
3.2.1. Pinh tinh alcaloid

Trién khai SKLM bing hé dung moi n-butanol :
acid acetic : nudc (40: 8: 20) véi alcaloid cua 14
CA, BH, bot (b) NTTGG., va nuéc sic (s)
NTTGG¢, va bing hé aceton : methanol : amoniac
(45: 9: 1) v6i alcaloid cia LH, BH, bot (b)
NTTGG¢, va nuéc sic (s) NTTGG,. Két qua dinh
tinh alcaloid bang sic ky 16p mong duoc trinh bay
trong cic bang 2a va 2b.
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Bdng I:

Nhém | Thuc thirva e
chat PG cA | Bu || TBB|TB| oM | cr NTg)g()}CA mgg’t)Gm
Mayer +++ + ++ e Skt Ttk
Alcaloid Bouchardat o+ + s i hehak:
Dragendorff +++ + ++ Shfkdk -+
Acid picric +4+ + ++ +++ s
NH, - - - ++ ++ - +++ +++ e
Cyanidin - - - T ++ - S +H+ +++
Havonoid | FeCl, - - - ++ ++ - St ity +++
H,SO, dac - - - ++ ++ - et -+ ++
NaOH 10% - - - ++ ++ - +++ +++ +++
Rosenthaler - +++ - - - ++ +++ e +++
Liberman- - e - - - ++ +++ +++ +++
Saponin Burchard'
Salkowski - +++ e B = Ay ++ St T+
Vanilin1%/Cén - +++ - = 3 Pr T A T+
-H,SO,
Liberman - Hhir -t + +++
; Baljet - ++ + + il
Glyeosid Legjal - o + + +++
Keller-Kiliani = &=k ap 4 44+
Bing 2a. Chu thich: (+) phdn iing duong tinh, (-) phdn ting dm tinh
n-Butanol : acid acetic : nuéc (40 : 8 : 20)
La CA BH NTTGG, (b) NTTGG, (s)
Vét Rf’ Mau | Vét Rf* | Mau Vét Rf | Mau | Vét | Rf Mau
al 47.9 Be cl 47.9 Dc dl 47.9 Dc
a2 53.4 Dc c2 534 e d2 53.4 Dc
a3 | 78.1 Vx c3 78.1 Vx d3 78.1 Vx
bl 89 \Y c4 89 \ d4 89 \
a4 97.3 Dc € 97 Dc ds 97.3 bc
Bdng 2b.
Aceton : methanol : ammoniac (45:9: 1)
EH BH NTTGG, (b) NTTGGg, (s)
VEét Rf" | Mau | Vét Rf | Mau Vét Rf' | Mau | Vé | Rf Mau
al 40 Nau cl 40 Nau dl 40 Nau
a2 66 \ c2 66 \ d2 66 \
a3 93 Dc c3 93 Dc d3 93 Dc
bl 96 Ve c4 96 Vc d4 96 Ve

Trong dé: Dc - B6 cam, V - vang, Vc - Vang cam, Vx - Vang xanh.

3.2.2. Dinh tinh flavonoid céc thang NTTGG 12 vét.

Trién khai SKLM béng hé dung méi: Cloroform 3.2.3. Pinh tinh saponin
sl : aci ic (4:5: 6¢c thir hié s . ! .
ethylacetat : acid formic (4:5:2), thudc thir hién Trién khai SKLM bing hé dung moi:

mau: hoi amoniac dac. Két qua, trén sic ky dé dich : > I DR AT
chiét flavonoid ciia TB 65 vét, CT 3 vét, TBB bi 4 vét, Cyclohexan: ethylacetat (4:6), thudc thit hién mau:
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Vanilin1% trong c6n cé H,SO, dac. Két qua 1a trén
sic ky do dich chiét saponin ctia BH, CT, CM méi
vi ¢ 3 vét, NTTGG 9 vét.

3.2.4. Dinh tinh glycosid

Trién khai SKLM bing hé dung moi:
Ethylacetat methanol: nudc (8:0,5:0,5), thudc thir
hién mau: Dung dich NaOH IN (trong c6n 500),
thém natrinitroprussiat dé dat néng do 1%. Két qua
~ 1a dich chiét glycosid cia NTTGG ; c¢6 4 vét tuong
ting 4 vét cia LH, NTTGG ¢, 6 1 vét tuong ting véi 1
vét cia CM.

Nhdn xét: Cic vét trén sic k)’l dé cha cic
phuong thudc 1a tdng hop céc vét cua céc vi thudc
thanh phan nhu’ng dién tich va mau sic cla cac vét
khéc nhau. C6 thé dua vio SKLM dé phat hién su
¢6 mat clia cdc vi thudc trong phuong thudc.

3.3. Pinh lwong mét s nhém chdt chinh trong
phuong thuoc:

Bot duogc lieu duge xdc dinh do 4m, can chinh
xdc mot luong nhat dinh, loai béo bang ether diu
hoa trong binh Soxhlet. Lam bay hoi hét ether
trong duoc liéu. Chiét héi luu céch thuy bing céc
dung moi thich hgp dén kiét cdc hoat chit (thir
bing cdc phan ng dic trung) thu duoc dich chiét.

- bé6i v6i alcaloid: Truéc khi chiét hoi luu cich
thuy phai thdm 4m duoc liéu bang dung dich
amoniac 10%. Dung moi chiét 1a cloroform, dich
chiét cloroform dugc lic nhiéu lan véi H,SO,
0.25M. Gop dich chiét acid, kiém hoa bing dung
dich amoniac 10% dén pH=9,5. Lic lai nhiéu lan
v6i cloroform. Gop dich cloroform, 1am khan, loc
va béc hoi thu cén.

- D61 véi flavonoid: Dung méi 12 cén ethylic 70°,
thu héi dung méi, c6 t6i cin réi hoa vao nude cat,
lac nhiéu 14n v6i ethylacetat. Gop dich ethylacetat,
1am khan, loc va béc hoi thu cin.

- D61 v6i saponin: Dung moi chiét 1a con ethylic
80°, dich chiét con duoc c6 thanh cdn. Hoa can
vao nudc céit, lic nhiéu ldn véi n-butanol. Gop
dich n-butanol, 1am khan, loc, rdi béc hoi thu can.

- Déi voi glycosid: Dung moi chiét 1a con ethylic
96°% nuéc(50:50), dé nguoi dich chiét, thém chi
acetat 30%, dé lang, loc. Dich loc dem loai bo ion
chi bing dung dich Na,SO, 15%, loc. Dich loc
dem c6 cach thuy con 45-50 ml, lac nhiéu 14n véi
cloroform réi 1am khan, loc va béc hoi thu cén.

* Xir 1y cin: Cin dugc sdy & 80° C dén khoi lugng
khong déi, dem can.

Bdng 3. Két qua dinh lugng alcaloid, flavonoid, saponin, glycosid toan phan

Nhém chat Ham lugng (%) NTTGGe, (bot) | Ham luong (%) NTTGG,, (bot)
Alcaloid 0,1 0,05
Flavonoid 6,0 652
Saponin 6,7 5,0
Glycosid 0,004 0,014
4. Két luan C4c két qua nghién ciu cho thdy thanh phan

Trong cdc phuong thuéc NTTGG c6 cic thanh
phén hod hoc chinh 1a alcaloid, flavonoid, saponin,
glycosid véi ham lugng alcaloid 0,1% trong bot
NTTGGcs va 0,05% trong NTTGG,y; flavonoid
6,0% trong NTTGGc, va 6,2% trong NTTGGy;
saponin 6,7% trong NTTGGc, va 5,0% trong
NTTGG,y; glycosid 0,004% trong NTTGGc, va
0,014% trong NTTGG .

hod hoc clia toan bo phuong thudc khéng cé gi
thay déi so v&i thanh phdn hod hoc clia céc vi
thude trong phuong thu6c va 1a t6 hgp cdc thanh
phan hod hoc ctia cac vi thuée trong phuong thudc.
Nhimng ké&t qua nay 1a nhiing s6 liéu tin cay dé
nghlen citu tiéu chuin hod ché€ phdm nghién ciru
sau nay.
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PINH LUGNG ALCALOID TOAN PHAN TRONG LA SEN BANG PHUGNG PHAP
SO MAU VA PHUGNG PHAP QUANG PHO TU NGOAI

Nguyén Kim Cdn, Nguyén Vin Tai

Vién Duoc liéu
(Nhan bai ngay 30 thing 3 nam 2004)

Summary

Quantitative Determination of Total Alkaloids in Lotus Leaves by Colorimetry and
UV Spectrophotometry

A new method for quantitative determination of total alkaloids, the active components in the
leaf of Nelumbo nucifera Geartn has been established. Alkaloids were extracted and refined with
chloroform in an alkaline medium and 3% phosphoric acid solution. They were combined with blue
Bromothymol in a buffer solution (pH 7) and the complex was measured at A = 615 +1 nm on a
spectrophotometer. For UV spectrophotometry, the solution of the total alkaloids was measured at A =

270 nm.

Key words: Nelumbo nucifera, Leaf, Total Alkaloids, Colorimetry, UV Spectrophotometry.

bit van dé

Tir 1au, y hoc dan gian Viét Nam di dung céc
bo phan cia cay sen dé 1am thu6c nhu 14 sen, hat
sen, tim sen, ngd sen. Nhimng bo phan nay déu
chia cdc alcaloid nhu nuciferin, roemerin,
nornuciferin.

C6 rat it cong trinh nghién cqu vé phuong phdp
dinh lugng alcaloid sen. Cho dén nay & Viét Nam,
dé dinh lugng alcaloid sen, ngudi ta dung phuong
phap khéi lugng va phuong phdp chudn do acid
bazo [ 4,5,6 ].

Trong thong bdo ndy, ching toi gidi thieu vé
két qua khao sit phuong phdp dinh luong alcaloid
toan phan trong 14 sen bang phuong phdp so mau
nho thudc thir xanh Bromothymol va phuong phdp
quang phd tir ngoai.

Nguyén liéu, thiét bi, hoa chat
Nguyén liéu:

- L4 sen banh té thu vao thiang 8, phoi trong
ram, say kho & nhiét do 40 -50 °C, tan nho, ray qua
riy cd 16 1-2 mm r6i bao quan trong lo mau kin.

- Chét doi chiéu: Alcaloid toan phan ctla 14 sen
dugc chiét theo phuong phdp dinh lugng khéi
lugng roi tinh ch€ bang cdch tha trong hén hop
dung moi cloroform - ether dau va lam kho trong
chan khong dén khai lugng khong déi.

- Pha dung dich ¢6 néng d8 0,2mg/ml alcaloid

toan phan trong cloroform lam chuén déi chi€u cho
phuong phdp so mau.

- Pha dung dich ¢6 nong do 0,01mg/ml alcaloid
toan phin trong cén lam dung dich chuén cho
phuong phdp tlr ngoai (tuong duong véi dung dich
0.001%).

Thiét bi:

- Can ham 4m, mdy lic, mdy quang phé UV-
VIS Cary 1E.

Thudc thir:
- Dung dich HCI IN; dung dich acid phosphoric

3%; dung dich NaOH 0,05 N.

- Dung dich thuéc thir xanh Bromothymol 0,31%
trong moi trudng kiém nudc.

- Dung dich dém phosphat c6 pH tir 6 dén 8,5.
Thuc nghiém va ban luan
- Chon dung méi chiét:

Chiing t6i ti€n hanh chiét alcaloid toan phin
trong 14 sen vGi cdc dung moi khic nhau nhu
ethanol 95%, methanol va cloroform. Két qua khao
sit dugc néu trong bang 1.

Bang 1 cho thdy chiét biang cloroform cé ham
luong alcaloid toan phan cao nhit, thdi gian chiét
nhanh nhét, dé thao tdc nhit khong bi nhii trong
qud trinh thyc nghiém. Chiing t0i chon cloroform
lam dung moéi chiét.
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Bdng I: Dung moi chiét khic nhau

Lén thi Ham lugng alcaloid toan phén (%) : - Dic trung toan hoc
nghice Ethanol (95%) Methanol Chioroform

1 0,86 1,13 .57 X 0,86

2 0,80 1,25 1,48 ) 0,00257

3 0,89 1,19 1,52 X 0,119

4 0,93 1,21 1,61 S 0,00212

5 0,83 1,16 1,54 X 0,154

S 0,00243

- Chon acid trong qud trinh lam sach alcaloid
toan phan:

Ching t6i di st dung HCl IN va acid
phosphoric 3% trong qud trinh chuyén tir dang
bazo thanh dang mu6i tan trong nuéc dé 1am sach
alcaloid va thay dung acid phosphoric 3% thuan loi
hon, gép phan han ch€ su tao nhii, cdon ham lugng
alcaloid toan phan thi hall nhu khong déi.

Cloroform va acid phosphoric 3% dugc chon
cho quy trinh chiét xuat alcaloid toan phan trong

ca 2 phuong phép so mau va tir ngoai.

- Dinh luong alcaloid toan phdn ld sen bdng
phitong phdp so mau:

Anh hudng clia 46 pH moi trudng dén phan ting
tao mau giita alcaloid 14 sen véi thudc thit xanh
Bromothymol.

Chuing t6i da ti€n hanh khao sit & do pH cua
moi trudng phan tng tir 6 dén 8,5 va két qua duoc
néu & bang 2

Bdng 2: Anh hudng clia pH moi trudng

b6 pH Mat d6 quang A b6 pH Mat do quang A
6,00 0,265 50 0,352
6,50 0,393 8,00 0,157
7,00 0,439 8,50 0,022

Gid tri pH 7 1a thich hgp nhit cho phan tng tao
phitc mau. gilta alcaloid toan phan va thudc thir
xanh Bromothymol.

- Anh hudng ciia thoi gian dén do bén mau:

Su thay déi ctia mau ctt 15 phiit duoc theo doi
mot 1an cho dén 120 phit, thdy mat do quang A
cua dung dich hau nhu khong déi. Do vay, c6 thé

do miu trong khoang thoi gian tir 30 dén 60 phuit
ma khong anh hudng dén két qua.

- Anh hudng ciia lwgng thuéc thir dén phdn ling
mau:

Thay déi luong thudc thir trong phan ting tao
phic tr 0,05ml dén 0,35ml thuéc thir xanh
Bromothymol thu dugc két qua & bang 3.

Bdng 3: Anh hudng cta lugng thuéc thir

Thé tich thuéc | Dung dich dém | Mat do quang || Thé tich thu6c | Dung dich dém | Mat do quang
thir (ml) pH 7 (ml) A thir (ml) pH 7 (ml) A
0,05 9.95 0,282 0,25 9,75 0,465
0,10 9,90 0,429 0,30 9,70 0,471
0,15 9,85 0,392 0,35 9,65 0,456
0,20 9,80 0,439

# Dung 0,3ml thudc thir 1a t6i wu.

- Khoang néng do tudn theo dinh luat Lambeer

-Beer:

Khi khdo st luogng alcaloid toan phén tir ndng

do 0,05mg/ml dén hon 0,2mg/ml thdy chi v6i ham
luong alcaloid < 0,2 mg/ml mdéi tuan theo dinh luat

Lambeer- Beer.

Phuong phdp dinh luong alcaloid toan phan
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trong ld sen bang phuwong phdap so mau:

Can chinh xdc khoang 1g bot 1a sen (do chinh
xdc 0,01g), xdc dinh d6 d4m song song. Chiét
Soxhlet bang cloroform & moi trudng kiém dén hét
alcaloid. Thu héi cloroform dén kho6. Hoa cén bing
acid phosphoric 3%. Loc. Kiém hod dich acid bang
amoniac 10% dén pH 10-11. Léc dich da kiém hod
v6i cloroform l4n luot theo thé tich: 20, 20, 15, 10
ml. Gop dich cloroform lai réi rira bang nuéc. Lam
kho cloroform bing natri sunfat khan va chuyén
vao binh dinh mdc 100ml. Thém cloroform dén
vach. LAy chinh xdc 0,5 ml dung dich alcaloid cho
vao binh nén dung tich 100ml, thém 0,3ml xanh
Bromothymol, 9,7ml dung dich dém phosphat pH
7 va 15ml cloroform, lac 30 phut. Chuyén toan bo
dung dich sang binh ling gan, gan ldy 16p
cloroform. Lic dich cloroform véi 15ml dung dich
NaOH 0,05N. Do mat d6 quang cua dung dich
nudc duge gid tri Ax (so v6i dung dich méiu trang).

Lay chinh xdc 0,5ml dung dich alcaloid toan
phian chudn ¢6 néng do 0,2mg/ml rdi ti€n hanh
phan tng mau nhu véi dung dich phan tich. Do
mat do quang dugc gid tri Ac. Ham luong alcaloid
~ toan phan trong méu tinh theo cong thic:

200.4x

X (%)= ———
(%) Ac.a.(100-5b)

a 1a trong luong dugc liéu (g), b 12 do 4m dugc
liu (%).

Dinh luong alcaloid toan phdn ld sen bdng
phuong phdp ti ngoai

- Dung dich alcaloid toan phan chudn d6i chi€u c6
néng do 0,001% trong ethanol 95%. (0,01mg/ml)

- Khdo sét phd hdp thu tir ngoai cla alcaloid toan

phian 14 sen thdy c6 3 dinh hdp thu & 209nm,
227nm (vai) va 270 nm. Chiing toi chon cuc dai

hap thu & A= 270 nm dé do trong phan tich. Do
mat do quang ctia dung dich chudn c6 néng do
0,001% ta duoc Ac.

- Dung dich phan tich va ti€n hanh phén tich:

Tién hanh chiét alcaloid toan phan trong 14 sen
nhu trong phuong phdp so mau. Dich alcaloid da
1am sach thu héi dung moi dén cin kho. Hoa cén
trong ethanol duoc dung dich A . Lay 0,1ml dung
dich A pha loang trong binh dinh mitc 10ml dugc
dung dich B. Do mat d¢ quang ctia dung dich B &
buéc séng 270 nm duge gid tri Ax. Ham lugng
alcaloid toan phén trong mau tinh theo cong thic:

Ax.CclV
Ac.pV,

X (%) = x100

X 1a ham luogng alcaloid toan phdn trong mau
(%); Ax: Mat do quang ctia dung dich phén tich;
Ac: Mat do quang cla dung dich chudn d6i chiéu;
Cc: Néng do ctia dung dich chudn d6i chi€u (%);
V: Thé tich ban ddu cta dung dich phan tich (ml);
V1: Thé tich ctia dung dich phan tich 1dy dé pha
lodng; p: Lugng can mau phan tich (g) theo dugc
liéu kho tuyét doi.

Néu pha thé tich ban ddu cua dung dich phan
tich va dung dich chét chudn nhu nhau, déng thoi
14y ciing mot thé tich dé pha lodng trong mot thé
tich ciing giéng nhau dé do thi cong thic tinh rit
gon nhu sau: '

Ax

Ac.p
Két qua dinh iugng alcaloid toan phan trong ld
sen theo 2 phuotg phdp so mau va tir ngoai duogc
ghi & bang 4. Nhitg két qua nay dugc so sdnh vGi
phuong phép khéi lugng.

X (%) =

Bdng 4. Két qua dinh lugng alcaloid toan phén 14 sen bang nhitng phuong phéap khic nhau (%)

Lén thi nghiém Phuong phdp so mau Phuong phép tir ngoai Phuong phdp khoi lugng
1 I3 1,54 1,57
2 1,48 1,47 1,48
3 1,48 1,46 1,52
4 1,47 1,47 1,61
5 1,45 1,45 1,54
Dic trung todn v EY Ky
] hocg X = 1,48 Ko= 1,48 X = 1,54
' S* = 0,00087 S*= 0,00055 S’= 0,0024
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Két luan

- Da xay dung phuong phép dinh lugng alcaloid
toan phdn trong 14 sen bing phuong phdp so mau
nhd xanh Bromothymol va phuong phap quang phé
tlr ngoai.

- Di so sanh két qua phan tich bing phuong

déng thoi so sdnh v6i phuong phdp khéi luong.
Phuong phdp khéi lugng cho két qua cao hon
(1,54%), hai phuong phdp so mau va tit ngoai cho
két qua tuong duong (1,48 %). Phuong phép khéi
luong cho két qua cao hon c6 thé con lin tap
nhung khong dang ké.

- Tir ddc trung todn hoc, ta thdy cdc phuong
phép c6 do chinh xdc & miic 95%.

phap so mau va phuong phdp tir ngoai véi nhau,
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THAM DO TAC DUNG CUA BAI THUOC "NHI NHAN HOA VI "
CHUA VIEM LOET DA DAY - TA TRANG (Thong béo s6 1)

Phung Hoa Binh - Dai hoc Dugc Ha Noi

Lé Minh Phuong - Vién Duogc Liéu
(Nhan bai ngay 22 thdng 2 nam 2004)

Summary

Preliminary Studies on the Effects of the Nhi nhan hoa vi Prescription for Gastroduodenitis

Nhi nhan hoa vi is a traditional prescription for gastric inflammation and ulcer. Pharmacological
experiments have shown that its extract does not change the amounts of gastric juice and total acids,
but decreases 83,5 - 92,9% of injury and 50 - 72,7 % of ulcer in rat stomach and increases the gall

amount by 88,7 %.
Key words: Nhi nhan hoa vi, Anti-Gastric Ulcer
1. bit van dé

Y hoc hién dai da xdc dinh nguyén nhan gay
loét da day - t4 trang 13 sy m4t can bang giita cic
yéu t6 gay loét nhu tang tiét dich vi, tang tiét acid
dich vi, tang tiét pepsin, nhiém khuin Helicobacter
pylori véi cdc yéu t6 bao vé nhu giam chét nhdy,
giam NaHCO;, thi€u mau cuc bo, hep moén vi (1,
2).

Dua theo co ché bénh sinh ctia y hoc hién dai,
két hop véi 1y luan bénh sinh clia y hoc ¢d truyén
(3) chiing t6i da xay dung mot cong thitc thube dé
diéu tri bénh viém loét da day -t4 trang. Thuc t& sir
dung dang thu6c sic trén mot s6 bénh nhan thdy
c6 két qua 1am sang rd rét nhu giam con dau nhanh

giam hodc hét cam gidc néng rat ving da day,
gidm non, giam hoic hét ddy chuéng bung, kich
thich tiéu hod va an than t6t hon.

Viéc nghién citu thuc nghiém bai thuéc dé xac
dinh tdc dung da gép phan dinh huéng nghién citu
ti€p sau.

2. Phuong phap nghién ciu

2.1. Xdy dung céng thicc bai thuéc: Phéi hop mot
s6 vi thubc c6 tac dung chinh nhu lgi mat, an than,
gidm co thit co tron, khdng khuén, chong viém
(tuong g v6i phuong phdp diéu tri viém loét da
day- t4 trang thé can khi pham vi, hoa uat, khi tré
clia y hoc c6 truyén).
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Bai thudc dugc dit tén 1a "nhi nhan hoa vi",
gdm nhan trdn 16 g, mach moén 8 g, moc huong 8
g, hoang lién 4 g, tdo nhan 10 g, huong phu 10 g,
tru ma cin 10 g va cam thao 4 g.

2.2. Nghién citu tac dung duoc ly

a/. Thir tic dung chéng loét da day theo m6 hinh
Shay (6).

Stic vat thi nghiém 1a chuot c6ng trang thudc 2
giéng, trong lugng 140 - 260 g. Ti€én hanh song
song 16 d6i ching vdéi 16 thir thude. Lo thir thudc:
cho chuot uéng thudc 5 ngay, dé déi 24 gio, thit
mon vi, giét chuot, thu 1dy dich vi. Dinh lugng acid
dich vi bang phuong phép trung hoa.

Panh gia tdc dung theo cdc chi tiéu sau:

- Thé tich dich vi: s6 ml dich vi/100 g thé trong
chuot.

- bo acid dich vi: s6 ml NaOH 0,1 N trung hoa
luong HCI tu do hodc HCI toan phén trong 10 ml
dich vi.

- Miic do tén thuong da day: tinh theo thang diém
cua Robert va Nezamit (6).

- Ty 1€ loét da day (%) la s6 chuot bi loét so véi
t6ng s6 chuot trong 16 thi nghiém.

Xu 1y két qua thuc nghiém theo phuong phép
thong ke t-test Student (5). So sanh su thay déi cdc
chi tiéu quan sét giita 16 thir thudc véi 16 doi ching
theo cong thifc sau:

Xc— Xt

X(%) = x100

Trong dé: X 1a ty 1& (%) su thay déi gitta 16 thir
thudc véi 16 d6i chimg; Xc 1a gid tri trung binh céc
thong s6 & 16 d6i chiing; Xt 1a gid tri trung binh
cdc thong s6 & 16 thir thude.

b/. Thir tic dung lgi mat

- Siic vat thi nghiém 1a chuot nhét trang thudc 2
giong, trong lugng 20- 24 g / con.

- Thi nghiém theo phuong phdp Rudi (7): cho
chuot uéng thudc 2 ngay, thit 6ng mat chi, thu lay
dich mat. Can kh6i lugng mat, so sinh véi 16 doi
chiing. Do loi mat L (%) duoc tinh theo cong thic:

Mc
X

L(%) = Mo Mo 10
Mc

Trong dé: L (%) 1a do loi mat; Mt 1a khoi luong
mat trung binh cta 16 thir thuéc; Mc la khéi lugng
mat trung binh cua 16 doi ching.

c/. Thit doc tinh cap (4)

Stc vat thi nghiém 1a chudt nhét tring thudc 2
giéng, trong luong 18 - 22 g / con. Cho chuét udng
thudc & liéu t6i da cho phép. Theo ddi 72 gio, néu
khong c6 chuot chét thi dugc coi la thuéc khong
gy doc cdp & liéu thir.

3. Két qua thi nghiém
3.1. Két qua thit tdc dung chong loét da day

Thu6c thir 1a cao 1ong 2 : 1 (1ml cao 16ng tuong
duong 2 g duoc liéu). Tién hanh thir vé6i 2 16: 16 thir
I (liéu 15 g DL/ Kg TT chuot) va 16 thir IT (licu 30
g DL / Kg TT chuot). Chuot thi: n = 10 con/ 116
thir. K&t qua thi nghiém dugc ghi ¢ bang 1, 2.

3.2. Két qua thit tac dung lgi mdt

SG chuot thir n = 20/ 16. Liéu thir 16 g DL / kg
TT chuot, ch& dudi dang cao long 1 : 1 (Iml cao
tuong tng 1 g dugc liéu). Két qua thi nghiém dugc
ghi & bang 3.

Bdng 1. Cic chi tiéu quan sat khi thir tic dung chéng loét da day cta 16 thir thudc I.

Chi tiéu theo doi Lo thir I Lo dei Gia tri P | So sanh 16 thir I véi 1o
chiing doi chiing
Thé'tich dich vi (ml) 8,1+1,9 99+1,8 > 0,05 giam 18,2 (%)
Do acid tu do 41+ 1,1 56+ 0,9 |<0,05 giam 26,8 (%)
D¢ acid toan phan 75+ 1,0 90+1,7 > 0,05 giam 16,7 (%)
Miic d¢ ton thuong(diém) |14+ 22 | 85+54 |<0,01 giam 83,5 (%)
Ty I¢ loét 273 % 100 % tic ché loét 72,7 (%)
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Bdng 2. Céc chi tiéu quan sét khi thir tdc dung chéng loét da day ciia 16 thir thuéce II.

Chi tiéu theo doi Lo thit I Lo doi Giatri P So sanh
ching 16 thir I1 v6i 16 d6i chiing
Thé'tich dich vi (ml) 10,6+ 33 (99 +18 |>0,05 tang 7 (%)
Dé acid tu do 54+12 |56+09 |>005 giam 3 (%)
Do acid toan phdn 78 1,6 |90 +1,7 |>0,05 giam 13,3 (%)
Miic dg ton thuong(diém) | 06 +0,6 |85 + 54 | <0,01 giam 92,9(%)
Ty ¢ loét 50 % 100 % ttc ch€ loét 50 (%)

Bdng 3. Téc dung loi mat ctia dich chiét "nhj nhan hoa vi" trén chuot nhit tring.

Thong s6 Lo ddi ching L6 thir thuce
Khoi luong mdt trung binh 15,1 + 2.4 28,5 + 6,0
| Tdc dung loi mét (%) 100 188,7

3.3.Thu doc tinh cap

Dich chi€t dugc c6 dén dam dic, cho chuot udng & 2 liéu, két qua dugc ghi & bang 4.

Bdng 4. Két qud thi doc tinh cdp ciia dich sdc thuéc " nhi nhan hoa vi" trén chuot nhdt

Lo thi nghiém Liéu thit (g DL/ Kg TT) S6 chuot thir S6 chuot chét
Lol 280 06 0
Lo ll 320 10 0

4. Ban luan va két luan

"Nhi nhan hoa vi " 1a phuong thuéc méi, duoc
xay dung theo co ch€ clia y hoc hién dai két hop
véi 1y luan y hoc ¢6 truyén. Viéc chon lua vi thude
dua trén két qua nghién citu vé duge 1y va hod sinh.
Thuc t€ diéu tri bénh nhan viém loét da day - ta
trang c6 tdc dung kha quan. Két qua thi nghiém
cho thay:

- Thé tich dich vi & ca 2 16 thir khic véi 16 d6i
ching khéng c6 ¥ nghia théng ké (P>0,05).

- D¢ acid tu do, do acid toan phan c6 chiéu huéng
giam, nhung sy khéc nhau khong c6 ¥ nghia thong
ké (P> 0,05). :

- Mifc do t6n thuong va ty 1¢ loét gidm rd rét: so
Vv6i 16 d6i chitng thi 16 thir I 1am gidm mitc do ton

thuong 83,5 %, gidm ty 1¢ loét 72,7 %: Lo thir
II 1am giam miic d¢ t6n thuong 92,9 %, giam
ty 1& 1oét 50 %.

Luogng dich vi , do acid gidm khong dang ké, c6
nghia 1a chic ning tiéu hod cua da day khong bi
gidm khi st dung thudc. Mic do t6n thuong trén
da day giam r6 rét. Diéu dé cho phép chiing toi
nghi dén co ché tdc dung ctia thudc la tang cudng
yéu t6 bao vé. Phai ching su tang tiét dich mat lien
quan dén su tang sinh NaHCO, 12 mot yéu t6 quan
trong chong lai tic dong cta dich acid.

Thudéc khong gay doc tinh cip & liéu thir cao
gdp tram lan liéu diéu tri, phd hop vé mat ly
thuyét, cic vi thudc déu khong déc. Viéc sir dung
trén lam sang 1a an toan.
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Tap chi Duoc liéu, tap 9, s6 3/2004 (trang 85-89)

NGHIEN CUU TAC DUNG BAO VE GAN CUA PINH LANG DUA TREN CO CHE TAC
DUNG CHONG OXY HOA

Nguyén Thi Thu Huong, Nguyén Thi Anh Nhu - Trung tém Sém & Dugc lieuTp. HCM
(Nhan bai ngay 23 thdng 2 nam 2004)

Summary
Studies on Hepatoprotective Activity of Polyscias fruticosa Based on Antioxidant Mechanism

The previous study indicated that Polyscias fruticosa showed an antioxidant activity on lipid
peroxidation in mouse brain by use of auto-oxidation and free radical generating system: Fenton’s
reagent (iron ferrous + hydrogen peroxide). In this study, we investigated the hepatoprotective activity
of the root and leaf extracts of the plant using a carbon tetrachloride-induced acute hepatotoxicity
model. The results revealed that carbon tetrachloride (0.5 glkg, intraperitoneal injection) induced an
increase in malonyl dialdehyde (MDA) content, a product of lipid peroxidation in brain and liver.
Oral administration of the root or leaf extract (100 mglkg) for 7 days decreased the carbon
tetrachloride-induced increase in MDA content. The effect of Polyscias fruticosa is the same as those
of vitamin E (I glkg), a typical antioxidant, and Omitan, a commercial hepatoprotective drug with the
active component biphenyl dimethyl dicarboxylate (25mglkg). These findings suggested that the

hepatoprotective activity of Polyscias fruticosa is based on the antioxidant mechanism.

Key words: Polyscias fruticosa, Hepatotoxicity, Lipid Peroxidation, Antioxidant

L. Dat vin dé

Binh thudng cd th€ con ngudi ludn tdn tai cAn
bing giita cdc dang oxy hoat dong véi cdc chat
chéng oxy héa. Nhung do dnh hudng ctia nhidu tdc
nhan doc hai tir mo6i trudng s6ng, can bing c6 thé
dich chuyén theo hudng 1am ting su tao thanh cdc
goc twr do clia oxy va gidm cdc chit chdng oxy héa.
Trang thdi rdi loan can bing nay dudc goi l1a stress
oxy héa (oxidative stress). Hiu qia cla sy gia ting
qia mic cdc gbc tr do thudng din dén viéc phat
sinh bénh tit nhu cdc qda trinh viém, bénh tim
mach, ung thu, b¢nh suy thodi thin kinh do tudi gia
va su ldo héa s6m do stress.

Binh ling (Polyscias fruticosa (L.) Harms)
thudc ho Nhin sim (Araliaceae) 13 mot dudce lidu
dugc st dung khd phd bién trong y hoc dan gian va
dudc nghién citu tir nhitng nim 80 vé ciu tric héa
hoc, cdc tic dung dugc 1i nhu tic dung tang lyuc,
ch8ng trdm cim, phuc hdi thdi gian ngd bi rdt ngfn
bdi stress, tdic dong chdng xo vita dong mach...
[1,2]. P& ning cao gid tri si dung cida ciy thudc
nay, chiing tdi xin gidi thi¢u mot s§ k&t qua nghién
cttu vé tdc dung bdo vé gan cla cao r&, cao 14 va
ca0 phdi hop ré va 14 dinh ling dua trén cd ché thc

dong chong oxy héa (antioxidant).
II. Nguyén liéu va phuong phap nghién citu
1. Nguyén liéu nghién ciru:

RE va 14 dinh ling dugc chiét xudt bing
phuong phdp ngdm kiét qua 2 phan doan cdn
96° va cbn 45°. Tron hdn hdp 2 dich chiét va
¢ cdch thiy thanh dang cao toan phin (cao 14
va cao ré). Ham lugng saponin todn phdn
trong cao 14 12 1,4% va trong cao ré 1a 0,7%
(tinh theo chudn acid oleanolic). N godi ra, ré
va 14 dinh ling dugc trdn theo mot ty 1& nhat
dinh va chiét xudt theo quy trinh tuong tw
thanh dang cao ph6i hgp 14 va r& lai ¢6 ham
lugng saponin toan phin 1a 1,0 %.

2. Siic vat nghién citu:

Chudt nhit tring duc (ching ddY, trong

lugng trung binh 20 + 2g) dudc cung cip bdi

Vién Pasteur TP.HCM va dugc d€ 6n dinh it
nha't mot tudn trudc khi thit nghiém.

3. Hod chét — Thué'c thit:

- Bém phosphat (pH 7,2).
- Dung dich sinh 1i NaCl 0.9%.
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- Kali clorur (KC1) (Merk, Germany).

- Acid thiobarbituric (TBA) (Merk, Germany).

- Acid tricloacetic (TCA) (China).

- Malony! dialdehyd (MDA) (Merk, Germany).

- Pém Tris HCI (Merk, Germany).

- D4u 6 liu (Ttalia).

- Tetraclorur carbon (CCly) (China).

- Vitamin E () - o - tocopherol (Sigma, USA).

- Omitan - biét dudgc c6 hoat chdt biphenyl
dimethyl dicarboxylat, 25 mg (Asia Pharma-
ceutical, Korea).

4. Phuong phdp nghién ciiu:

4.1. Xdc dinh ham lugng malonyl dialdehyd
(MDA) [3,4]

4.1.1- X4c dinh ham lugng MDA trong néo:

T4ch nio chudt v nghién ddng thé trong
dung dich dém phosphat theo ti 1€ 1:10 3 nhiét
d6 0-5°C. L&y 1 ml dich ddng th€ + 1 ml dém
phosphat vd 4 & 37°C trong 15 phit. Sau d6,
thém vao 1 ml acid tricloacetic 10%, li tim 14y
dich trong cho phdn dng véi 1 ml acid thio-
barbituric 0,8% & 100 °C trong 15 phit va do
mau d A =532 nm.

4.1.2- Xéc dinh ham lugng MDA trong gan:

Téch gan chudt vi nghién ddng thé trong
dung dich KCI 1.15% theo ti 1¢ 1:10 & nhiét do 0-
5°C. L4y 2 ml dich ddng thé + 1 ml dém Tris 25
mM va 1 & 37°C trong 15 phit. Sau d6, thém vao
1 ml acid tricloacetic 10%, ly tdm 14y dich trong
cho phan tng véi 1 ml acid thiobarbituric 0,8% ]
100 °C trong 15 phit va do mau & A = 532 nm.
4.1.3- Tinh toédn k&t qua:
- Ham lugng MDA trong cdc miu thir (nM/ml)
dugc tinh theo cong thic:

- Cthfr = (ODlhff// ODchué’n) X Cchué\’n
Trong d6: OD: mat do quang
C: ham lugng MDA (nM/ml)

- Hoat tinh chdng oxy héa (HTCO) dudgc tinh
theo cong thic:

HTCO (%) =[ (Cumba chitng — Cvpa 1i)/CMDA chitng] X 100

4.2. M6 hinh gdy viém gan cdp bdng tetraclorur
carbon [5]

Stic vat thit nghiém dudc chia lam 2 nhém:

v Nhém binh thudng (khéng tiém CCl), ky
hiéu 1a CCl, —

- L6 ddi chitng: Chudt dugc cho udng nudc cat
hiing ngay trong 6 ngay, sau d6 ti€ém phiic md
dung dich ddu 6 liu. Sau khi tiém 24h, ti€n hanh
m8 chudt tich 14y gan, nio dé dinh lugng MDA.

- L6 thir: Chudt dudc cho udng cdc cao thd
nghiém hing ngay véi liéu 100 mg/kg trong 6
ngay, sau d6 tiém phic m6 dung dich diu 6 liu.
Sau khi tiém 24h ti€n hanh md chudt téch 13y
gan, nao d€ dinh lugng MDA.

- L6 dbi chiéu: Chudt dugc cho udng Omitan
hiing ngay véi liéu 1vién/kg (tuong dwong vdi 25

'mg hoat chit biphenyl dimethyl dicarboxylat)

hoic vitamin E (1 g/kg) trong 6 ngay, sau do
tiém phtic md dung dich ddu 6 liu. Sau khi tiém
24h, ti&n hanh mé chudt tich 14y gan, ndo dé
dinh lugng MDA.

¥ Nhém bénh 1y (tiém CCL), ky hiéu 1a CCl, +

- L6 ddi chitng: Chudt dugc cho udng hing ngay
nudc cit trong 6 ngay, sau d6 tiém phic md
dung dich CCl; 5% pha trong diu 6 liu (0.5 g/kg
th& trong). Sau khi tiém 24h, tién hanh md chuot
tdch 18y gan, nio d€ dinh lugng MDA.

- L6 thir: Chudt dugc cho udng céc cao thi
nghiém hing ngay véi liéu 100 mg/kg trong 6
ngay, sau d6 tiém phiic md CCL (0.5 g/kg). Sau
khi tiém 24h, ti€n hanh md chudt tdch 18y gan,
nio dé dinh lugng MDA.

- Lé ddi chiu: Chudt dugc cho udng Omitan
hing ngay véi liéu lvién/kg hoic Vitamin E
(1g/kg) trong 6 ngdy, sau d6 tiém phic m6é CCly
(0.5 g/kg). Sau khi tiém 24h, ti€n hanh md chudt
tdch 14y gan, nio dé dinh lugng MDA.

5. Pdnh gid két qud:

Cic s0 liéu dugc biéu thi bing tri sd trung
binh: M + SEM va xt 1i thdng k& dua vao phép
kiém One-way ANOVA. Tdc dung cta cédc
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nguyén liéu thir dat y nghia thong ké vdi do tin
ciy 95% khi P < 0.05 so véi 16 di chitng tudng
tng (phadn mém kiém dinh Sigma Stat).
III. Két qua va ban luan
1. Tdc dung cia dinh ldng trén ham lugng MDA
trong ndo
K&t qud & bang 1 cho thay:
- C6 st ting dat y nghia th6ng ké ham lugng
MDA trong nio (ting 22-33%) & 16 ddi ching
bénh 1y so vdi 16 d6i chitng binh thudng. Didu

nay cho thdy CCl, ¢6 thé tdc dong nhu mot stress
oxy héa 1én nio thé hién qua viéc lam ting qud
trinh peroxy héa lipid mang t& bao nio.

- Cao ré&, cao ph6i hgp ré-14 va cao 14 dinh ling
& liéu 100 mg/kg da duy tri § mic binh thudng
ham lugng MDA trong ndo cdc chudt bi giy
viém gan bing CCl,. T4c dung ciia cdc cao dinh
ling tuong ty véi vitamin E, mdt chi't chdng oxy
héa dién hinh va Omitan, mot biét dudc dude st
dung d€ bio vé gan trong cdc bénh li viém gan
cip hay min tinh.

Bang 1: K&t qlia tdc dung ctia dinh ling trén ham lugng MDA trong ndo

Lo Liéuudng | Ham lugng MDA HTCO
(n=28) (mg/kg) (nM/ml) (%)
Doi chitng 0 26.01 = 0.62 -
CClL - |Caold 100 26.06 + 0.43 -
Cao phoi hgp 100 26.09 = 0.39 -
Cao ré 100 27.66 +1.12 -
Doi ching 0 31.81 + 0.56# -
CCL + Cao la 100 25.06 £0.34* 21.22
Cao phdi hgp 100 25500828 19.62
Caoré 100 26.84 + 0.23* 15.62
D6i chitng 0 27032055 -
CCL - | Vitamin E 1 g/kg 25:99£1110529 3.85
OMITAN 25 mg/ke 26.05 + 1.32 3.63
D3&i chiing 0 36.00 £ 0.50# -
CClL + | Vitamin E 1 g/kg 26.36 + 0.99* 26.78
OMITAN 25 mg/kg 24.53 +1.18* 31.86

* P< 0,05: So sdnh giita cdc 16 thir v4i 16 doi chitng tuong wng. # P< 0,05: So sdnh giita 16 d6i ching

bénh 1y v6i 16 ddi chitng binh thudng.

2. Tdc dung cua dinh ldng trén ham lugng MDA trong gan

Badng 2: K&t qiia tdc dung cla dinh ling trén ham lugng MDA trong gan

LO Liéu udng Ham lugng MDA HTCO
(n=38) (mg/kg) (nM/ml) (%)
Ddi chiing 0 11.09 £0.27 -
CCly- |Caold 100 10.96 + 0.30 1017
Cao phdi hgp 100 10.69 + 0.17 3.61
Caoré 100 11.37 + 0.44 -
D&i chitng 0 19.50 + 0.50# -
CCL+ |Caola 100 13.19 + 0.41* 32.36
Cao phdi hdp 100 14.83 + 0.21* 23.95
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Cao ré 100 15,21 + 0.:50% 22.0
Doi chiing 0 9.81 +0.25 .
CCl, - | Vitamin E 1 g/kg 8.69 + 0.62 11.42
OMITAN 25 mg/kg 10.21 + 0.18 ]
D&i ching 0 18.44 = 0.37# -
CCl; + | Vitamin E 1 g/kg 14.33 £ 0.96* 20929
OMITAN 25 mg/kg 11.42 + 0.77% 38.07

* P< 0,05: So sdnh gifta cdc 10 thit v6i 16 d6i chitng twong tng. # P< 0,05: So sdnh gifta 16 ddi chitng

bénh li véi 16 d6i chitng binh thudng.
K&t qui & bang 2 cho thiy:

- C6 su ting dat ¥ nghia thong ké ham lugng
MDA trong gan & 16 d6i chitng gy viém gan so
véi 16 d6i chitng binh thudng (ting 76-88%). So
sanh mtc dd ting MDA trong ndo va trong gan §
16 ddi ching gdy viém gan bing CCl, cho thdy
CCl, téc dong nhu mot stress oxy héa 1én t&€ bao
gan nhiéu hon t&€ bio nio va cé thé dugc li gidi
do CCl, khi vao cd thé s& dudc chuyén héa chi
y&u bdi hé théng cytochrom P-450 trong ty thé
gan d€ tao thanh g&c ty do tricloromethyl, cic
dang oxy hoat dong va cudi ciing 12 phosgen nhu
sau:

0,
cCl, —» "CClz; —— CLCOO"® —>

..COCl, (phosgen)

Chinh cdc dang goc ty do trung gian nay da
lam ting qda trinh peroxy héa lipid mang t€ bao
gy ra ton thuong phd v8 mang t€ bao, gy viém
va manh hon s& giy hoai tif (necrosis) hodc lam
chét t€ bao (apoptosis) [6]. Bén canh d6, CCl,
con lam gidm ham lugng va hoat tinh clia cdc
chi't chdng oxy héa ndi sinh nhu glutathion trong
ty th€ gan dua d&n t& bao gan nhay cdm hon vdi
stress oxy hoéa [7]. '

- Cao ré, cao phdi hgp r&-14 va cao 14 dinh ling
& liéu 100 mg/kg da duy tri § mic binh thudng

ham lugng MDA trong gan cdc chudt bi giy
viém gan bing CCl,. Tdc dung clia dinh ling
twong ty v6i cdc thudc ddi chi€u vitamin E va
Omitan.

- Cong trinh nghién cttu trudc diay vé tdc dung
chong oxy héa in vitro clia dinh ling cho thdy
hoat tinh ch&ng oxy héa ciia ciy c6 thé dugc x&p
theo thit tw nhu sau: cao ré < cao phdi hgp < cao
14 [8]. K&t qua trong dé tai nay ciing cho thiy
cao 14 dinh ling lam gidm sy ting MDA trong
nio va gan chudt bi gdy viém gan bing CCl véi
hoat tinh ch6ng oxy héa manh hon cao phdi hgp
va cao ré. Nhan dinh nay tudng quan véi ham
lugng saponin todn phin (tinh theo chuin acid
oleanolic) trong cdc miu nguyén liéu. Céc
nghién ctfu truéc ddy dd xdc dinh tdc dung
chdng oxy héa va bdo vé gan clia cdc saponin c6
cdu tric acid oleanolic [9] va cho thdy ham
lugng acid oleanolic cao hon trong 14 dinh ling
c6 thé quyét dinh tdc dung chéng oxy héa va
bio vé& gan clia 14 manh hon ré.

IV. Két luan

Pinh ling c6 tic dung bdo vé gan trong mo
hinh gdy viém gan cdp biing tetraclorur carbon.
Téc dung chéng oxy héa thé hi¢n qua viéc tc
ché& qud trinh peroxy héa lipid mang t& bao c6
th€ 12 mdt trong nhitng co ché tdc dong bdo vé
gan cua dinh ling.
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TINH PA HINH CUA PHAN TU RIBONUCLEASE TUNOC RAN
HO MANG PEN - II. CAC DANG SAC KY

Nguyén Vin Thiét", Ngo Thi Hdi Yén™

"Vien Cong nghé sinh hoc, ™ Vién Hod hoc

(Nhén bai ngay 24 thdng 9 nam 2003)

Summary

Polymorphism of Black Snake Venom RNase. II- Chromatographical F orms

Existence of the ribonuclease (RNase) from Viet Nam black cobra venom in multiple molecular
forms was confirmed by ion-exchange chromatography: the enzyme was eluted Jrom a CM-cellulose
column with two separate peaks. At present, the nature of these RNase chromatographic forms is
unknown, but it is probably that they possess quaternary structure.

Key words: Cobra venom, RNase, ion-exchange chromatography, multiple molecular forms.

1. M6 dau

Trong cdc nghién citu trugc day [8, 9] bang
phuong phédp sic ky sang loc, chiing toi da xdc
dinh dwoc trong lugng phan tir (M, coa
ribonuclease (RNase) noc rdn hd mang den Viét
Nam cao hon nhiéu so véi M, clia céc enzym khéc
trong siéu ho RNase A [14]. Két qua nay cho phép
gia dinh ring RNase c6 thé c6 ciu triic bac IV -
mot trong nhitng dau hiéu quan trong dé mot
RNase c6 hoat tinh gay doc t€ bao (hoat tinh
cytotoxin hay chéng ung thu) [2, 3, 6]. Gia dinh
nay dugc cung c6 thém bdi cdc két qua nghién citu
dong hoc bdo hoa RNase bdi co chét: duong cong
P — [S] clia enzym nay c6 dang sigma [11, 13] —
dang dong hoc dac trung cho cdc enzym allosteric
v6i cdu tric bac IV xdc dinh hoic cic enzym
allosteric ¢6 kha nang tu lién hop - phan ly (tifc 1a
cdc enzym ton tai & dang mot hé thong gém nhiéu
oligomer véi s6 tiéu don vi khic nhau va cé kha
nang bién doi qua lai) [4]. Mat khdc, cic két qua
nghién ctiu dong hoc méi phu thudc hoat tinh dic
trung cua RNase noc ran vao néng do ciia chinh
enzym da phdt hi¢n ton & it nhat hai dang dong hoc
clia enzym nay khdc biét nhau rat nhiéu vé hoat
tinh dac trung [12].

Tuy nhién, cic cdc két qua dong hoc vén chi la
chiing minh gidn ti€p tén & nhiéu dang phan tir clia
RNase. Bai bdo nay trinh bay cédc két qua ching
minh tryc ti€p tén ¢ nhi€u dang phan tir khic nhau
ctia RNase noc rin hé mang den nhan duoc bing
phuong phdp sic ky trao déi ion trén cot véi CM-
cellulose. -

2. Vat liéu va phuong phap nghién ciru

Noc rdn h6 mang den dong kho - nguén RNase,
mua 6 lang nghé nuoi ran xa Vinh Son huyén Vinh
Tuong tinh Vinh Phdc. Ché phdm ARN téng s6
ding lam co chdt cho RNase va nhua cationit CM-
cellulose mua clia hang Sigma. T4t ca cdc hod chat
cén thiét khac déu c6 do sach phan tich cao.

Phan tich RNase bang phuong phdp sic ky trao
déi ion trén cot (10 x 1,6 cm) véi CM-cellulose
dugc tién hanh nhu sau: Trong méi lan sac ky cot
v6i nhua trao ddi ion dugc can bang véi dém citrat
10 mM c6 gid tri pH tuong ing khic nhau la 5,8,
5,6, 5,5, 5,2, 4,8 va 4,4; sau d6 cho lén cot mot
lugng ché€ phdm noc ran dong kho (ch€ pham Eo
duogc chuén bi tir 100 mg noc rin), ti€p theo enzym
(protein) duoc thoi khoi cot bang 120 ml gradient
0-1 M NaCl (binh chita: 60 ml NaCl 1 M
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trong dém citrat 10 mM, binh khudy: 60 ml dém
citrate 10 mM), thu mdi phan doan 3 ml. Sau khi
két thic sic ky, tién hanh xdc dinh protein va hoat
tinh RNase trong moi phan doan thu duoc.

Hoat tinh RNase dugc xdc dinh theo phuong
phap nhu chiing t6i d@ mo ta truée day [7], su thay
déi gid tri OD,g, clia dich phan ting do thuy phan
ARN duoc do truc ti€p trén mdy GeneQuant
DNA/RNA calculator ctia hang Pharmacia va UV-
visible spectrophoto -mether UV-1601 cua hang
Shimadzu.

3. Két qua va thao luan

Cdc dang phan tit ciia RNase noc ran nhan duoc
bang sdc ky trén CM-cellulose

Nhu da dé cap & trén, cac nghién citu dong hoc
da chi ra t6n & 2 dang phan tir khdc nhau clia

0 10 A 30 40
S6 phan doan

RNase trong ché pham E(,, nhung khi phan tdch
enzym ndy tir noc ran hé mang dong kho bing
phuong phdp sang loc phan tr trén cot véi
Sephadex G-75, ching toi chi nhan dugc mot dinh
RNase duy nhét sic gon va d6i ximg, tuong Ung
v6i khdéi luong phan tir khoang trén 40 kDa [8, 9].
Diéu nay c6 nghia 1a cdc dang RNase phdt hién
dugc bang phuong phdp dong hoc c6 kich thudc
nhu nhau hoic khéc biét nhau khong nhiéu vé khoi
luong phan tir, cho nén ching khong thé phan tach
dugc bang phuong phap sic ky sang loc phan ti.
Tuy vay, khi phan tich RNase trong noc ran dong
kho trén cot véi CM-cellulose chiing to6i nhan duoc
2-3 dinh RNase phan biét phan hip phu khoi cot &
cdc néng do mudi khdc nhau. Do CM-cellulose chi
bén trong ving pH 4-6, nén sic ky da dugc tién
hanh trong dém citrat 10 mM véi cdc giad tri pH
khac nhau trong vung pH tir 4,4 dén 5,8. Hinh 1 Ia
két qua sic ky ché phdm E, 6 pH = 5,5.

15 25 35 phdf doan +° 2

Hinh 1. Sic ky d6 hai 14n sic ky ch€ phdm noc rdn h6 mang den dong kho gphl=>55
-A- protein (Pr), -O- hoat tinh RNase (A), dudng chéo la gradient nong dé NaCl (0-1M),
duoc tinh theo gid tri truc tung bén phai nhan véi 2

Chiing t6i da tién hanh 5 lan sic ky ché pham
E, 8 pH = 5.5, trong dé 3 l4n nhan dugc 2 dinh
RNase phan hép phu & cdc néng do muodi tuong
ting 14 khoang 0,5 va 0,8 M (xem hinh 1 a), 2 lan
nhan dugc 3 dinh RNase phéan hdp phu & cdc nong
do muéi tuong tng la khoang 0,5; 0,7 va 0,9 M
NaCl (xem hinh 1 b).

Ti€p theo, chiing toi da tién hanh sic ky ché
phamE(,ocac g1atripH58 5,6,52, 4,8 va 44
T8ng két két qua clia 11 14n séc ky & cic gid tri pH
khéc nhau trong ving pH = 5,5 — 4,4 (5 lan 6 pH
5,5; 2 1an & pH 4,8 va.l 1an0m01g1atr1pH58
5.6, 5,2 va 4,4) cho thiy nhitng nét chung sau vé
bitc tranh sic ky d6 nhan dugc:

- Khi sic ky ché pham E, dugc tién hanh & cdc gia
tri pH > 5 (& cdc gid tri pH 12 5,2, 5,5, 5,6 va 5,8)

thi luon luén nhan duge 2 dinh RNase tdch biét 16
rét, phan hap phu khoi CM-cellulose & cic nong do
NaCl tuong u‘ng 1a khoang 0,6 va 0,8 M. Sic ky do
nhan dugc & cdc gid tri pH nay déu c6 dang giong
nhu sic ky dé ciia sic ky & pH = 5,5 trén hinh 1 a,
ngoai trir 2 1an sic ky ché& pham E, & pH = 5,5 lai
nhan dugc 3 dinh RNase phan hdp phu khoi CM-
cellulose & cac noéng do NaCl tuong tng 1a 0,5, 0,7
va 0,9 M nhu da néu & trén (xem hinh 1 b).

- Khi sic ky dugc tién hanh & cdc gid tri pH < 5 (&
cdc gia tri pH 4,4 va 4,8) RNase phan hap phu khoi
cot trong mot ving néng do NaCl khoing tir 0,6
dén 0,9 M va trén sic ky d6 chi c6 mot dinh
RNase rat rong. Sic ky dé clia mot trong cic lan
sic ky & pH < 5 dugc biéu dién trén hinh 2.
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Tur cdc két qua trén, ching ta thdy RNase trong
noc ran dong kho (ché phdm E,) c6 nhiéu dang
phéan tlr khac biét nhau vé dién tich bé mat (dién
tich tong s6) va gid tri dién tich tong s6 clia chiing
bi bién d6i cung véi sy thay déi pH. O cic gid tri
pH > 5,0, cdc dang RNase khac biét nhau rét nhiéu
vé dién tich bé mat, cho nén chiing duoc phan tich
ra khoi nhau rat t6t bang sic ky tréen CM-cellulose.
Nhung & céc gid tri pH < 5,0, cdc dang RNase nay
khong khdc biét nhau hodc khdc biét khong nhiéu
vé dién tich bé mit, cho nén chiing phan hip phu
khoi cot CM-cellulose & dang mot dinh RNase
rong. Cho dén nay, ching t6i vin chua rd nguyén
nhén vi sao trong 2 ldn sic ky & pH = 5,5 lai nhan
duogc 3 dinh RNase khdc nhau, mic du trong 3 lan
sdc ky khdc & pH nay va tat ci céc 14n sic ky khic
& céc gid tri pH > 5,0 chi nhan duoc 2 dinh RNase.

Nhu vay, bang phuong phap séc ky trao déi ion
trén CM-cellulose tir noc rdn hé mang den, c6 thé
nhan dugc 2 hoac 3 dinh (dang) RNase phan biét
khéc biét nhau vé dién tich bé mat. Két qua sic ky
trao d6i ion dudng nhu khang dinh két luan vé t6n
¢ it nhat 2 dang phan tir khac nhau clia RNase
trong noc rin h6 mang den nhan duoc bing nghién
ctru dong hoc cuia m6i phu thuéc A, - [E] 1a dung
[12]. Tuy nhién van con chua 16 liéu cic dang nay
co pha1 1a monomer hay dimer nhv da gia dinh d6i
VGi cdc dang déng hoc hay khong Do chua 16 ban
chat ctia cdc dang RNase noc rin hé mang nhan
dugc biang phuong phédp sic ky trao d01 ion nén
chiing t6i tam goi chiing 1a cdc dang sdc. Hon nia,
viéc nhan dugc 2 (tham chi 3) dinh RNase (dang
sdc ky) phan biét & cic gid tri pH > 5 va chi ¢6 1
dinh RNase rong & cdc gid tri pH < 5 13 dé hiéu
(xem & trén), thi van chua rd vi sao trong 3 14n sic
ky & pH = 5,5 nhan dugc 2 dinh RNase ma trong 2
lan sic ky khdc ciing & pH = 5,5 lai nhan dugc 3
dinh RNase.

Kha nang ton & nhiéu dang phan tir khic nhau
clia RNase trong noc ran da duoc dé cap dén trong
cdc cong trinh nghién citu vé RNase noc rin clia

Hinh 2. Sic ky d6 nhan duoc khi sic ky ch&
pham noc rin dong kho dugc tién hanh & cdc
gié tri pH = 4,8

Céc ky hiéu nhu trén hinh 1

céc téc gia Lien X6 cii va An Do. Theo céc téc gia
Babkina & Vasilenko khi sac ky noc ran tir cdc loai
h6 mang Naja oxiana, rén luc Vipera lebetina va
mot loai ran khéc 14 Echis corinatus da nhan dugc
nhiéu dinh RNase [1], cdon Mahalakshmi va cong
su lai chi ra kha nang lién hogp - phan ly thuin
nghich phu thuoc vao sy c¢6 mat cia NaCl cua
RNase tir noc rin hé mang Naja naja ciia An Do,
hon nita dang monomer c6 hoat tinh cao hon dang
c6 M, cao hon [5], diéu ma chiing t6i ciing da Doi
ching minh dugc d6i v6i RNase trong noc ran h
mang den Viét Nam bang phuong phdp dong hoc
[12].

Mt s6 tinh chdt cuia cdc dang sdc ky ciia RNase
noc ran

Theo két qua sic ky sang loc phan tir trén
Sephadex G-75, RNase noc rén hé mang den ra
khoi cot & dang mot dinh enzym duy nhét nhon,
sdc va d6i xitng. Piéu nay c6 nghia 1a ca cdc dang
dong hoc (phit hién dugc bang phuong phdp
nghién cttu dong hoc méi phu thuoc A, — [E]) va
céc dang sdc ky (phdt hién dugc bing phuong phép
sic ky trao ddi ion tréen CM-cellulose) clia RNase
noc ran hé mang den déu c6 M, nhu nhau hoic gan
nhau. Dé tim hi€u 16 them vé béan chat cia cc
dang séc ky nhan dugc trén day cua RNase noc rin
hé mang den, chung toi di tién hanh nghién citu
mot s6 tinh chat cia ching (xdc dinh pHo dong
hoc bdo hoa enzym bdi co chat). Xac dinh gxa tri
pH,, ctia hai dinh RNase nhan dugc trong c4c 14n
sdc ky & cdc cdc gid tri pH > 5 cho két qua nhu
sau:

Dang sic ky thd nhat (tuong tng v6i dinh 1):
pH,, = 2,50 £ 0,32;

Dang sic ky thit hai (twong ting véi dinh 2):
pH,, = 2,43 £ 0,37.

Nhur vay, pH,p clia 2 dang sic ky clia RNase

noc ran hdé mang den la gan nhu nhau va khdc biét
khéng nhiéu so véi pH, clia enzym nay trong noc
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rdn dong kho (2,53 £ 0,30) [10].
Ket qua nghién cttu dong hoc cho thdy di luc
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cua hai dang sac ky chinh clia RNase trong noc ran
dong kho véi co chat khac nhau rd rét (hinh 3).
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Hinh 3. Dudng cong bio hoa enzym bdi cd cht clia 2 dang sic ky (dinh) cia RNase noc rin hé mang
den nhan duogc trong sic ky 6 pH = 5,8. A - dinh RNase thit nhat, B - dinh RNase thit hai.
Hoat tinh RNase dugc xéc dinh trong dém Gli 10 mM, pH 2,4 theo bién d6i OD,4, ciia hén hop phan ing sau 30 s ké tir khi
bat ddu phéan tng (bing cho enzym vao). Néng do co chét va luong sdn phim tao thanh tinh theo don vi ODy.

Tir d6 thi biéu dién m6i phu thuoc gilta san
phim tao thanh va néng do ban ddu clia co chét
- cha 2 dinh RNase trén hinh 3, ta thdy cd 2 dang
déu c6 dudng cong P — [S] hinh chit S, nhung dang
séc ky 2 (tuong dng v6i dinh RNase thit hai) c6 4i
luc v6i co chat cao hon nhiéu so v6i dang thit nhat:
trong viing néng do co chat khao sit dang sic ky 2
dudng nhu di dat bdo hoa, trong khi d6 do6i véi
dang sic ky 1, lugng san phdm tao thanh (P) gin
nhu van ty 1 tuyén tinh véi nong d6 co chat ([S])
va chua c6 ddu hiéu dat bao hoa & noéng do co chat
cao hon nhiéu so v6i néng do co chat da bao hoa
doi v6i dang sic ky 2.

Tir cac két qua sic ky noc ran dong kho trén
CM-cellulose trinh bay & trén, c6 thé két luan ring
RNase trong noc rin hd mang den Viét Nam c6 tir
2 dén 3 dang phan tir khdc biét nhau nhiéu vé dién
tich bé mat, cho nén ching dé dang dugc phan tach
ra khoi nhau bing phuong phép sic ky trao déi ion
6 pH > 5. Tuy nhién, & pH < 5 cdc dang RNase nay
khac biét nhau khong nhiéu vé dién tich bé mat,
nén chiing dugc thoi ra khoi cot & dang mot dinh

enzym chung va rong. Su ton & cdc dang phan tir
khéc nhau clia RNase trong noc ran hé mang den
ciing duoc chitng minh gidn ti€p bang phuong phép
nghién citu dong hoc clia méi phu thudc hoat tinh
dic trung cia RNase vao néng do cua chinh
enzym. Tuy nhién cho dén nay, vin chua thé két
luan 16 rang vé€ ban chit cia cdc dang RNase nay,
ching 13 cdc isozym, cdc oligomer hay céc ciu
hinh khdc nhau? Mic du vay, c¢6 mot diéu rd rang
12 RNase noc ran hé mang den c6 cdu triic bac IV,
vi dudng cong bdo hoa co chit cia enzym nay ca
trong noc ran tho va trong cdc ch& phdm enzym c6
do sach cao déu c6 dang hinh chir S 1a dang dac
trung cho cdc enzym allosteric v6i mot cdu triic
bac IV xdc dinh hodc cuia cic enzym allosteric ¢6
kha ning lién hop - phan ly (ton & 6 dang mot hé
thong can bing gém nhiéu oligomer vdi s6 ti€u
don vi khdc nhau). Trong thoi gian t6i, ching t6i
sé€ sir dung céc phuong phdp dién di c6 nhuoém
RNase trong céc diéu kién nativ va thodi hod dé
nghién cttu c4u tric bac IV ciia RNase noc ran hé
mang den.
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NGHIEN CUU TAC DUNG BO DUGNG THEO KIEU TESTOSTERON CUA CT,

Nguyén Thi Vin Thdi
Bénh vién Y hoc c6 truyén T.W
(Nhan bai ngay 26 thidng 11 nam 2003)

Summary

Testosterone-like Yang Tonic Effect of Poliarchis dives (CT,)

Effect of Poliarchis dives (CT,) was investigated on changes of the weight of spermatic bags in
male Swiss mice. The result showed that CT, increased the weight of seminal vesicles with prostate
significantly (by 83,33%). This suggests the product can improve spermatogenesis.

Key word: Poliarchis dives, Yang-tonic, Spermatic Bag

I. Dat van dé

Hién nay, ty 1¢ bénh nhan mic hoi chiing suy
giam sinh duc ngay mot tang. Da c6 mot s6 cong
trinh nghlen citu vé tic dung bé duong clia thudc
y hoc cé truyen [3,5, 8, 9]. CT, 1a mot loai thudc-
thuc phdm giau chat b8 dudng c6 ngudn goc tir con
trung dugc xay dung dua trén kinh nghlem dan
gxan (1,2, 4, 7]. D€ gép phan dénh gi4 tic dung
bo duomg theo kiéu testosteron va tinh an toan clia
ché phdm, chiing t6i tién hanh nghlen cuu su thay
déi trong lugng tdi tinh, mot s6 chi tiéu sinh hod,
huyét hoc trudce va sau sir dung CT,.

IL. Péi tugng va phuong phap nghién ctu

1. Ch€ phidm CT, 1a dich nghién cta tring kién
(Poliarchis dives) trong nudc theo ty 1€ 1:1.

2. Déi tuong thi nghiém:
Nghién cttu dugc ti€n hanh trén 75 chu6t nhit

trdng duc va 15 thd, duoc chia thanh cdc 16 nhu
sau:

- Tho khoé manh, phét trién sinh 1y binh thuong,
c6 thé trong trung binh 2,0+ 0,2 kg. Thoé duoc
uéng ché pham CT, 5ml/thd/ngay, ubng lién tuc
trong 6 tuln.

- Chu6t nhit trdng duc 4 tudn tudi (n=75), c6 trong
luong 16+1 g, phdt trién sinh 1y binh thudng. S6
chuot nay dugc chia ngdu nhién thanh cic 16 thi
nghiém: Lo 1 d6i ching dung 20 con, 16 2 thir

thuéc CT;, véi 30 con va 16 3 vé6i 25 chudt cho uéng
testosteron 1am chuén déi chiéu.

Chuot va thd dugc nuodi dudng trong diéu kién
phong thi nghiém véi ddy du thdc an, nudc udng
va chiéu sing 12"/ngay.

2.2. Phuong phdp nghién ciiu

- Nghién citu tic dung bé duong clia ché pham CT,
theo kiéu testosteron [9]: Sau phiu thuat cit bd
tinh hoan va tht dong mach tinh hoan, chuét duoc
nghi 5 ngay, sau d6 dugc chia ngdu nhién thanh 3
16 thi nghiém:

+ Lo d6i ching: cho chuot uéng 0.5ml nudc/con/
ngay x 10 ngay lién tuc.

+ Lo thir thuéc nghién ciu: Chuot dugc uéng CT,
v6i lidu 25g/kg/ngay trong 10 ngay

+ L6 chudn: cho udng testosteron (200mg/kg)
clng thé tich va thdi gian nhu 16 d6i chimg va 16
thir thudc.

- Chi tiéu nghién ciu:

+ Trong lugng tii tinh va tuyén tién liét.

+ Cidc chi tiéu sinh hod, huyét hoc trudc va sau sir
dung ché€ phidm CT,.

- Céc s6 liéu duge xir ly theo phuong phdp thong
ké y sinh hoc. Thi nghiém dugc tién hanh & phong
Dong y thuc nghiém, BY Y hoc ¢§ truyén trung
uong.
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IIL. Két qua nghién ciru

3.1. Nghién ciu tdc dung bd duong theo kiéu
testosteron ciia CT trén chuét nhdt trang duc

Két qua xdc dinh trong luong tii tinh va tuyén
tién liét (mg) cta chuot nhat tring duc thién dugc
trinh bay & bang 1.

Bdng 1. Trong luong tii tinh va tuyén tién liét ctia chuot nhat tring duc thién

L6 thi nghiém N Trong luong tui tinh + tuyén tién | %
liét (mg)
L6 nudc 20 19,2 4,29 100
L6 chuin (200mg/kg) 25 89,2 +15,32 464,58 **
Lo CT, (25g/kg) 30 | 3524698 183,33 *

~ Ghi chu * P<0,05, ** P<0,001

Két qua thi nghiém cho thay so vdi 16 doi ching
udng nuée, CT, & liéu 25g/kg gay ting 183.33%
trong lugng tidi tinh va tuyén tién liét trén chuot
nhit tring da loai bo tinh hoan (P<0.05). Trong
lugng tdi tinh va tuyén tién liét cla 16 udng
testosteron chuan (200 mg/kg) ting gip 4,65 lan so
voi 16 d6i chimg (P<0.001). Két qua xic dinh
thanh phin héc moén sinh duc trong co thé kién cho
thdy testosteron chi€ém 0,280ng/g va progesteron
0,195ng/kg; nguoc lai, trong co thé méi chia
0,237ng/g progesteron, 0,163ng/g testosteron [6].
Nhu vay, ché phdm CT, & liéu 25 g/kg thé hién 1
tic dung ting cudng sinh tinh thec kiéu
testosteron. K&t qua nghién citu nay da gop phan
chitng minh co s& khoa hoc ctia kinh

nghiém dan gian 1a st dung con tring nhu mot
mén dn gidu chat bé dudng va vi thuéc bé duong,
cai lao hoan doéng [1, 2, 4, 7].

3.2. Két qud nghién citu dnh hudng cia ché phdm
CT, dén cdc chi tiéu sinh hod, huyét hoc trén thd

Ching t6i ti€n hanh 1ay méu va xac dinh cic chi
tiéu sinh hod, huyét hoc trén tho trude va sau khi
st dung lién tuc ch& phdm CT, 3 tudn va sau 6
tuan.

3.2.1. Cac chi tiéu huyét hoc trude, trong va sau
khi sir dung CT,

Két qua nghién ctru anh hudng ctia CT, dén cic
chi tiéu huyét hoc trén thé duoc trinh bay & bang 2.

Bdng 2. Cic chi tiéu huyét hoc truéc, trong va sau khi st dung CT,

Chi tiéu xét nghiém Trudc thi nghiém Sau 3 tudn Sau 6 tudn
Hong cdu (x10°/mm”) 5,04 + 0,50 5,30 + 0,60 5,30 + 1,60
Bach céu (x10’/mm”?) 7,50 + 1,40 6,22 +1,20 6,90 + 1,20
Huyét sic t6 (g/dl) 11,20 + 1,00 11,00 + 1,40 11,62+ 1,20
BC limpho (%) 58,50 + 8,30 59,70 + 12,60 57,00 + 14,40
BC trung tinh (%) 31,20 + 7,70 32,20 + 10,00 29,90 + 13,00
T€ bao khic (%) 10,32 +2,20 10,00 + 4,40 12,48 + 3,00

Két qua theo doi cédc chi tiéu huyét hoc trudc,

trong va sau khi sir dung CT, cho thdy cic chi tiéu
huyét hoc sau 3 va 6 tuan sir dung CT, khong thay
d6i trlr héng cdu, so vdi trudc thi nghiém ting tir
5,04 dén 5,30 triéu (xem bang 2). Nhu vay, xu thé
gay ting hong cau sau khi st dung CT, phu hop
.v8i két qua xdc dinh ham lugng cdc nguyén t6 vi
luong trong co thé méi (sit: 1490,80 mg/kg; kém:
190,60 mg/kg) va trong co thé kién (sit: 1052,64
mg/kg; kém: 235,72 mg/kg )[6].

3.2.2. C4c chi tiéu sinh hod truéc va sau khi sur
dung CT,

Thi nghiém duoc tién hanh trén thd khoé manh.
Két qua xét nghiém cac chi tiéu sinh hod trude va
sau khi sir dung ché€ phdm 3 va 6 tudn dugc trinh
bay & bang 3 cho thdy rd su giao dong ciia mot s
globulin xay ra sau 3 tudn st dung thudc thit. Sau 6
tudn stt dung thudc, cdc chi tiéu nay trd vé xap xi
muc binh thudng truéc khi thir thude. Diéu nay
cho phép nhan dinh vé xu huéng thich nghi cta co
thé véi su ti€p nhan ché€ phim CT,. Nhu vay,
khong thdy su thay ddi vé sinh hod va huyét hoc
(trir s6 luong hong cdu) sau 6 tudn st dung ché
phdm CT, & liéu 25g/kg.
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Bdng 3. Céc chi tiéu sinh hod truéc va sau sir dung ché phdm CT,

Chi tiéu xét nghiém Trudc thi nghiém Sau 3 tudn udng CT, | Sau 6 tudn uéng CT,
GOT (u/l) 38,60 + 22,00 38,00 + 5,70 40,40 + 2,60
GPT (u/l) 78,80 + 16,00 80,00 + 13,00 79,20+ 12,70
Creatinin (mmol/l) 88,82 + 7,20 84,25 + 10,80 88,10 + 10,00
Ure (mmol/l) 2,90 + 1,50 2,90 £ 0,30 2,30 £ 0,53
Albumin (%) 60,90 + 4,20 69,00 + 1,50 64,60 + 4,20
a..Globulin 220205581020 18,80 + 3,80 22,20 + 2,60
B.Globulin 12,70 + 3,90 9,00 + 1,00 11,66 + 3,20
y.Globulin 12,42 + 3,60 9,80 + 1,40 10,60 + 2,00
A/G 1,28 £0,36 2,05+ 0,20 1,59+ 0,30

Két qua thuc nghiém trén day cho thay 15 tic
dung b6 duong theo kiéu testosteron ciia CT, trén
chuot nhét tring duc thi€n (ting trong lwong tiii
tinh + tuyén tién liét). C6 thé néi két qua thi
nghiém cua chiing t6i phit hop véi két qua nghién
cliu gdy phi dai tuyén tién liét bang testosteron
khong thanh cong trén chudt nhét tring [10]. Két
qua nghién ctu da khing dinh tuyén tién liét cla
chuot nhit qua nho, khé c6 thé bée tich dé xic
dinh trong luong, do vay su tang trong luong tii

tinh trung sau st dung CT,.
Két luan

1. Trén chuot nhét tréng duc bi loai bé tinh hoan, &
licu 25 g/kg CT, gay tang 183,33% trong luong tii
tinh-tuyén tién liét v6i P<0.05 so v6i 16 d6i chiing
udng nudc. _

2. Ché& phdm CT, & liéu 25g/kg an toan sau 6 tudn

str dung. Trén tho thi nghiém, ché pham CT, khong
gy bién dong cic chi tiéu sinh hod, huyét hoc.

tinh + tuyén tién liét 1a két qua tang sinh luong
Tai liéu tham khao

1). V6 Van Chi, 1998. Tir dié€n dong vat va khodng vat lam thuSc & Viét Nam, Nha xuat ban y hoc, 1998; 2).
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TAC DUNG BAO VE GAN CUA RE CAY NHO PONG TREN TON THUGNG GAN
~ THUC NGHIEM

Pham Minh Hung', Nguyén Duy Thudn’, Pé Trung Pam’, Nguyén Kim Phuong’
1.ViénThong tin thu vién y hoc trung wong, 2. Vién Duoc liéu
(Nhan bai ngay 23 thing 3 nam 2004)

Summary

Hepatoprotective Effect of Roots of Morinda longissima Y.Z.Ruan Rubiaceae
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Our studies on the bioactivities of extracts from the roots of Morinda longissima Y.Z.Ruan
Rubiaceae (ML) demonstrated that ML kad a hepatoprotective effect against carbon tetrachloride
induced hepatic injuries in mice. Aqueous and methanol extracts of the roots at a dose of 10g/kg/day
reduced the serum ALT and bilirubine levels and hepatic malonyl dialdehyde (MDA) content in mice
intoxicated by intraperitoneal injection of a high CCl, dose (10 ml of a 10% CCl, solution/kg divided
into 3 times every other day) in comparison with those of the pathologic control (P<0.001)). The
hepatoprotective effect is also observed in the macro- and microscopic histological images of the liver.

Key words: Morinda longissima; ALT, Bilirubin, MDA, Hepatoprotective Effect

L. bat van dé

Nh6 dong (Morinda longissima Y.Z. Ruan -
Rubiaceae) 1a mot cdy thubc dan gian quy, di
dugc dong bao déan toc Thai tinh Son La dung tur
lau dé chita cac bénh vé gan, phu thiing va viém
dai trang. Cay da dugc Bénh vién y hoc cb truyén
tinh Son La ap dung diéu trj tir nhitng nam 1990.

DPé ¢6 co s khoa hoc cho viéc sir dung nhd
déng lam thudc chita bénh gan, chung toi da
nghién ciru tic dung bao vé gan cia ré cy thude
nay trén mo hinh gay ton thuong gan thuc nghiém
trén chudt nhit tring bang carbon tetraclorid
(CCly).

I1. Pdi twong va phwong phip nghién ciru

2.1. Doi fwong: Cao chiét nude ré cay nho dong va

cao kho chiét bang methanol (cao chiét methanol)

ré cAy nhé déng, thu hai & xa Chiéng An, thj xi
Son La, tinh Son La.

2.2. Dong vdt thi nghiém:

Chudt nhét tring gidng Swiss, trong lugng 20 —
22g, mua cua Vién V¢ sinh Dich té trung uvong.

2.3. Phuong phdp nghién cieu:

23.1. Xé4c dinh ALT, bilirubin huyét thanh va
quan sat hinh anh mé hoc gan.

Chu6t nhét trfing dugc chia thanh 4 16 nhu sau:

L6 1: D6i chimg sinh Iy — Tiém mang bung dau 6
liu, 3 liéu, cach ngay, vdi thé tich tuong duong voi
16 2.

L6 2: Péi ching bénh Iy — Tiém mang bung dung
dich CCl, trong dau 6 liu, 3 liéu, cach ngay, tbng
liéu 10 ml dung dich CCl, 10%/kg.

L6 3: Thir 1 — Tiém mang bung dung dich CCl4

trong dau 6 liu vGi lidu nhu & 16 2 va cho udng

dich chiét nudc ré cay nhé déng, vai lidu 10g/ kg/
- ngay, lién tuc 8 ngay lién.

L6 4: Thir 2 — Tiém mang bung dung dich CC14
trong diu 6 liu véi liéu nhu & 16 2 va cho udng

dich nuéc pha tir cao kho ré cay nhé dong chiét
bang methanol, véi lidu 0,67g cao khd/kg/ngay
(twong duong 10 g dugc liéu kho/kg/ngay), lién
tuc 8 ngay lién.

Chudt 6161 va?2 uéng nudc voi thé tich tuong
dwong dich chiét nudc ré cdy nhé dong. Sau 8
ngay, giét toan bo chudt va xac dinh cac thong 5O
sau:

- Xéc dinh hoat d6 enzym ALT huyét thanh theo
(3, 7].

- Xac dinh ham lugng bilirubin theo [5, 6].
- Xét nghiém md bénh hoc gan dai thé va vi thé.

2.3.2. Xac dinh hoat tinh chdng oxy ho4 cua gan
theo [1, 4].

Trong thi nghiém nay, cach b tri thi nghiém
ciing nhu trén nhung chi c6 mot 16 thir dung dich
nudc pha tir cao kho ré cdy nhé dong chiét bang
methanol va s6 chudt dung nhiéu hon.

2.3.3. Xir Iy két qua nghién ciru.
- Céc tri trung binh dugc biéu thi theo M + SD.

Céc két qua nghién ciru dugc xir ly théng ké
theo test " t " cua Student [2].

IIL. Két qua nghién ctru

3.1. Anh huomg ciia dich chiét ré cdy nhé dong lén
hoat do enzym ALT:

Két qua duoc trinh bay & bang 1 cho thy CCly
da lam tang hoat d6 enzym ALT 1én 1,67 lan so
voi 16 dbi ching sinh ly (P< 0,001). Cao chiét
nudc va cao chiét methanol da lam giam hoat do
enzym ALT da bi tang do CCl, vé& gan véi 16 dbi
chirng sinh ly, mirc giam nay c6 y nghia théng ké
khi so sanh céc tri sO nay giira cac 16 thur va 16 déi
chimg bénh ly (P < 0,005 va P <0.001).

3.2. Anh hwong cua cao ghiét ré cdy nhé dong lén
“ham lwong bilirubin huyét thanh:

Két qua dugc trinh bay & bang 2.
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Bing 1: Hoat d0 enzym ALT ¢ cac 16 chudt thi nghiém.

ST Lo n| ALT(U/L) | % so voi dbi % so véi ddi P
ching sinh ly ching bénh ly
1 Péi chung sinh ly 9 | 4327+1,98 100
2 | Ddichingbénhly | 8] 72,13+4.27 166,70 100 P 2,1< 0,001
3 Cao chiét nudc 8 | 56,41 +2,93 130,36 78,21 P 3,2 <0,005
4 Cao chiét methanol 8] 5595+1,52 129,30 1S P 4,2 <0,001
Bdang 2: Ham lugng bilirubin huyét thanh & cac 16 chudt thi nghiém.
STT Lo n Bilirubin % so véi dbi % so voi doi P
(pmol/ L) ching sinh ly | ching bénh ly
1 | Dbi chiing sinh 1y 8 | 1,108 0,067 100
2 | DBbichungbénhly | 7 | 1,953 +0.105 176,26 100 P2,1<0,001
3 | Cao chiét nuéc 7 | 1,407 0,050 126,99 72,04 P 3,2<0,001
4 | Cao chiét methanol | 7 | 1,176 +0,079 106,14 60,21 P 4,2<0,001

Bang 2 cho thdy ham lugng bilirubin & 16 dbi
chiing bénh ly tang 1.76 lan so véi 16 doi ching
sinh 1y, su khac bi€t nay c6 y nghia thong ké
(P<0,001). Cao chiét nudc va cao chiét methanol
dd lam giam ham luong bilirubin tuwong tng la
27,96 % va 39,79 % so v6i 16 dbi ching bénh 1y
va dua ham lugng bilirubin vé& gin véi 16 dbi
ching sinh ly. Mirc giam nay c6 y nghia théng ké

'(P<0,001) khi so sanh céac gia tri nay giiia cac 16
thir va 16 dbi chirng bénh ly. Ham lwong bilirubin
& 16 dung cao chiét methanol da giam vé gan tri
clia 16 ddi chung sinh ly.

3.3. Pdnh gid hoat tinh chong oxy hod (HTCO)
ctia cao chiét methanol ré cdy nhé dong:

Két qua duoc trinh bay & bang 3.

Bdng 3: Anh hudng ciia cao chiét methanol 1&n ham lugng MDA & gan chudt

‘MDA % s0 voi doi | % so véi doi
STT L5 . (Bﬂléu :[h! bang | chingsinh ly | chung bénh ly p
mat do quang)
1 | Poichingsinhly |15 |0.295+0,015 100
2 | Déichingbénhly |19 [0.490+ 0,016 166,1 100 P 2,1 <0,001
3 | Cao chiét methanol | 12 | 0.363 + 0,024 123,05 74,08 P 3,2 <0,001

Bang 3 cho thdy & 16 ddi ching bénh ly, CCl,
lam tang ham lugng MDA Ién 1,66 lan so vai 16
dbi chl’mg sinh ly trong khi d6 cao chiét methanol
da lam giam 25,92% ham luong MDA so vdi 16
ddi chimg bénh ly. Su khac nhau nay ¢ y nghia
thong ké (P<0,001), chirng td cac chét ¢6 trong ré
ciy nhé déng cé tac dung chdng oxy hoa tét.

3.4. Hinh dnh mé hoc gan dai thé va vi thé:

vKét qua quan sat hinh anh mé hoc dai thé va vi
thé gan & céac 16 chudt thi nghiém cho thay:
3.4.1. Lo dbi ching sinh ly:

Cdu tric gan hoan toan binh thuong, méd gan

nguyén ven, khoang cua 10, ranh gidi gifta cac be
gan rd rét, khong thay ton thuong.

3.4.2. L6 dbi ching bénh ly:

Céac miu déu cho thiy gan bi tén thuong rat
nang, cAu tric bé gan bi pha v& hoan toan, té bao
gan nhiéu chd bj thoai hoa, mat nhan, ranh giéi
giita cac bé gan bj ton thuong nhiéu.

3.4.3. L6 thir cao chiét nudc va cao chiét
methanol:

Gan van bj tdn thuong nhung nhe hon & 16 dbi
chirng bénh ly; xen k& giita nhitng bé gan bi thoai
hod con ¢6 nhitng ving té bao gan van con gitt
dugc cau trac binh thudng, ranh gidi gilta cac be
gan bi ton thuong it hon so vdi 16 ddi chimng bénh
Iy; mbt s6 mau gan hau nhu van con giit duoc cdu
triic binh thuong, khong bi ton thuong, khoang cira
15, té bao gan binh thudng.
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IV. Két luin

CCl, la chét gay ton thuong gan kinh dién, do
khi véao trong co thé né bi bién ddi thanh cac gbc
tw do. Cac gdc nay thac day qua trinh peroxy hoa
lipid (POL) tao ra cac san pham gay doc cho gan
biéu hién & sy ting hoat do ALT, ham luong
bilirubin v& MDA 1én tuong (g 1 1,67 lan, 1,76
1in va 1,66 14n so véi céc tri s6 nay ¢ 16 déi chung
sinh ly. _

Trén md hinh gay ton thuong gan thuc nghiém
biang CCl, cao chiét nudc va cao chiét methanol ré
cdly nh6 dong da c6 tac dung bao v¢ gan kha r3 thé
hién & cac chi sb sinh hoc sau:

4.1. Cao chiét nudc va cao chiét methanol di lam
glam 21.79% va 22.43% hoat d0 enzym ALT &
cac 16 thur 1 va thir 2 so v6i 16 d6i ching bénh ly.
Su khac nhau vé& céc gia tri ndy c6 y nghia thong
ké (P<0.005 va P <0,001).

4.2. Cao chiét nudc va cao chiét methanol ciing da
lam giam ham luong bilirubin 27.96% va 39.79%
50 v&i 16 chitng bénh 1y. Su khac nhau vé cie gna
tri ndy c6 y nghia théng ké (P< 0.001).

4.3. Cao chiét methanol c6 tac dung chdng oxy
hod t6t, HTCO ciia cao chiét methanol la 25.92%,
c6 tac dung (rc ché rd qua trinh POL, ngan can tac
dung gay doc cuia CCly.

4.4. Trén hinh anh cu tric dai thé va vi thé gan,
hinh anh tén thuong ning dugc quan sat thiy & 16
d6i ching bénh ly dbi vai té bao gan, mang té bao
va mang nhan. Nhung & 16 chudt dugc dung cao
chiét r& cay nho déng, nhiing hinh anh nay da
dugc cai thién, ton thuong nhe va cé ddu hiéu hoi
phuc r6.

Nhimng két qua trén cho thay ré ciy nh6 dong

c6 tac dung bdo vé gan t6t, can dugc tiép tuc
nghién ctru dé ap dung vao diéu tri.

Tai liéu tham khao

1). Pam Trung Bao (1985), Tap chi duoc hoc, sb thang 1,trang 21

—28; 2). D5 Trung Pam (2003), Sir dung

Microsoft Excel trong thdng ké sinh hoc, NXB Y hoc, Ha N¢i; 3). Vil Dinh Vinh (1997) Huéng dén sir dung céac
xét nghiém sinh hod, NXB Y hoc, Ha Noi; 4). Nguyen Quang Thuong (1995), Tap chi dwoc hoc, s6 thang 3, trang
23 — 26; 5). Ngd Van Trai, Pham Minh Hung, Nguyén Duy Thuan (2004), Tap chi Duwoc liéu, tap 9, s thang 1/
2004, trang 1-2; 6). Turner R.A. (1965), Screening methods in pharmacology. Test for hepatotoxicity, p.299 —
300, Academic Press- New York and London.; 7). Frank Tietze (1964), Analitical biochemistry, p. 502 — 522; 8).
Bergmeyer, H.U., Horder, M., et Rej, J., J. Clin. Chem. Clin. Biochem. 24 (1986) 497.

DPINH CHINH

Anh 1, bia 4, s6 2, tap 9 nam 2004 in la:
Cay rau mau — Gymnema latifolia Wall. ex Wight

Ho Asteraceae.

Xin stra lai la:

Cay rau mdu — Gymnema latifolia Wall. ex Wight

Ho Asclepidaceae.

Toa soan chan thanh xin 16i ban doc;
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SACH MOI:

CAY THUGC VA DONG VAT LAM THUOC & VIET NAM

Sach do tap thé tdc gia gém cdc nha khoa hoc vé y dugc, hod hoc, sinh hoc...c6 tham nién nhi€u nam
nghién cttu va tich luy kinh nghiém bién soan trong 5 nam lién tuc.

Noi dung gidi thiéu 920 cay va 80 con dugc lua chon tir hon 3800 loai thuc vat va 400 dong vat lam
thudc da biét.

Bo sach mang sic thdi tai nguyén, chita dung nhitng thong tin toan dién, ddy du nhat vé duogc liéu
duoc cap nhat dén nam 2002 tir nhi€éu ngudn trong nudc va trén theé gidi.

Mai cay, con 1am thu6c 1a mét chuyén luan sau, cé du cdc phan danh phdp, phan loai, phan bd, sinh
thai, trong trot, bo phan dung, ché bién, thanh phan hod hoc, duge ly thuc nghiém, duogc 1y 1am sang, tinh
vi, cong nang, cong dung va cic bai thudc.

- C6 gan 10.000 bai thuéc tng dung dé diéu tri hdu hét cdc bénh ma con ngudi thudng gap, dugc chon
loc qua kinh nghiém sir dung cay thudc, dong vat 1am thuSc trong nén y hoc cé truyén clia Viét Nam,
céc nuéc Dong Nam A, Trung Quéc, An Do, chau My La tinh va nhiéu nudc khéc.

_ Tranh vé& cay va dong vat 1am thu6c dugc thé hién rat cong phu, c6 tinh khoa hoc va nghé thuat cao,
ké ca nhitng cay d& nhdm 14n, dé doc gia nhan dang dé dang va chinh xic.

Ngoai danh phap khoa hoc va tén thong dung, con kém theo tén goi clia cdc dan toc s6ng & mién niii
cua ba mién dat nudc va tén goi theo ti€ng nudc ngoai (Anh, Phdp). Nhimg cay thubc va dong vat 1am
thuéc quy hiém, c6 nguy co tuyét chiing ciing dugc cic tac gia dac biét luu y dé bao vé va luu giit ngudn
gien.

"Cay thuéc va dong vat lam thuée ¢ Viéet Nam" 12 mot bo sdch quy va cén thiét cho nhiéu d6i
tugng véi cdc trinh do khdc nhau nhu cdc cdn bo nghién ctu va gidng day chuyén nganh cay thudc, cic
thay thu6c y hoc hién dai va y hoc c6 truyén, c4c nha khoa hoc 1am cong tdc hoach dinh chinh sich bao
vé ngubn tai nguyén dugc liéu, cdc nha doanh nghiép khai thac va bao tén ngudn cay, con lam thuée
phong phii ctia nuéc nha, ddp tng nhu cdu nghién ctru san xuat thudc trong nudc va xudt khau dugc liu
hop 1y, c6 hiéu qua. Noi dung nhiéu chuyén luan trong bo sich 1a nhitng goi ¥ cho cic sinh vién, déac biét
sinh vién y dugc hoc ¢6 truyén 1am luan vén t6t nghiép dai hoc va cao hoc.

D6i v6i cong déng, bo sach "Cay thudc va dong vat lam thudc & Viet Nam" 1a c4m nang trong mi
gia dinh, gitip nhitng ngudi 1am nghé chita bénh citu ngudi tim ki€m tai liéu dé hiéu rd cdch phong va
chita bénh thong thudng bang cay thu6c va dong vat 1am thuée. »

Sdch do Nha Xuat ban Khoa hoc va Ky thuat Ha No6i an hanh. Bia, so mi va rudt sich duogc in trén
gidy t6t nhap noi, trinh bay dep. Sach c6 c4u triic khoa hoc, d& tra cttu nhu mot cuén tir dién, khé sich
20,5 cm x 29,5 cm, in 1am 2 tap, méi tdp gom 460 cay thudc va 40 dong vat 1am thudc.

Séch dang c6 ban & Nha sich 70 Tran Hung Dao, Ha Noi va cdc nha sich khic trong ca nude. Tap I:
1138 trang, gid 260.000 dong; tap II: 1256 trang, gid 280.000 déng.
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THONG BAO - TRAO DO

Theo quyét dinh s6 20/2003/QD-HDGSNN ngay 24/2/2003 ctia Hoi doéng chiic danh gido st Nha nude
do GS.TSKH. Pham Minh Hac, Cht tich Hoi déng ky, diém cong trinh ctia bai dang trong cdc tap chi dp

dung cho nganh dugc nhu sau:

TT Tén tap chi Co quan xuit ban Piém CT
1 Tap chi Dugc hoc BoY t€ Tur0dén 1
2 Tap chi Dugc liéu Vién Duoc liéu Tir 0 dén 1
3 Tap chi Sinh hoc Trung tdim KHTN & CNQG T Odén 1
4 Tap chi HH va C. nghé hoa chat Hoi hod hoc Viét Nam Tur0dén 1
5 Tap chi Y hoc VN Téng hoi Y Dugc hoc VN T 0 dén 1
6 Tap chi Y hoc thuc hanh Téng hoi Y Duoc hoc VN Tir O dén 1
7 Revue Pharmaceutique Téng hoi Y Duoc hoc VN Tr0dén 1
8 Tap chi Nghién citu Y hoc DH Y khoa Ha Noi TuOdén 1
9 Tap chi NC 'Y Duoc hoc Quan su Hoc vién Quén Y Tir0dén 1
10 Tap chi Y hoc Tp. HCM PH Y Duoc Tp. H6 Chi Minh Tir0dén 1
11 Tap chi KH DH Quéc gia HN T 0dén 0,5
12 Tap chi Y hoc quan su Cuc Quan Y Tir 0 dén 0,5
13 Tap chi KNKT Néng nghiép DH Nong nghiép I HN Tir 0 dén 0,5
14 Tap chi Ngoai khoa Hoi Ngoai khoa Viét Nam Tur 0 dén 0,5
15 Tap chi Noi khoa Hoi Noi khoa Viét Nam Tir 0 dén 0,5
16 Tap chi Nhi khoa Hoi Nhi khoa Viét Nam T 0 dén 0,5
17 Tap chi San phu khoa Hoi San phu khoa Viét Nam Tur 0 dén 0,5
18 Tap chi Pong Y Hoi Dong Y Viét Nam Tir 0 dén 0,5
19 | Tap chi Kiém nghiém (chi tinh c4c bai | Vién Kiém nghiém, Bo Y t& Tir 0 dén 0,5
| 12 k&t qua nghién citu)
20 TC NC Y Dugc hoc C6 truyén VN Vién Y hoc C6 truyén VN Tur 0 dén 0,5
il Tap chi Phong chéng S6t rét va céc Vién Sét rét, Ky sinh tring & Coén | Tir 0 dén 0,5
bénh KY sinh tring triing
22 Tap chi Y Sinh hod Hoi Sinh hod Tu 0 dén 0,5
23 TCY hoc Lam sang cdc bénh n.déi Hoéi Hen mién dich 1am sang Tir 0 dén 0,5
24 Cong trinh NCKH BPai hoc Duoc Trudng DH Dugc Ha Noi Tir 0 dén 0,5
25 Tap chi Khoa hoc Truong DH Hué Tir 0 dén 0,5
26 Tap chi KH & CN DH Thai Nguyén Tur0dén 0,5
27 Tap chi KH Truong DH Cin Tho Tir0dén 0,5
28 Bdo cdo KH ¢ Hoi nghi KH Quéc gia Tir O dén 1
va Quoc t€ dang toan van trong ky
yéu (Proceedings) hoi nghi
29 - Céc tap chi KH chuyén nganh nuéc T 0dén 1
ngoai c6 uy tin (in bang ltrong 5 thi
ti€éng: Anh, Nga, Phép, Dic, Trung
Qudc)
| - C4c tap chi KH chuyén nganh nuéc Tir 0 dén 0,5
ngoai khac
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