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BAN TONG HOP VA DANH GIA TAC DONG UC CHE ENZYM
ACETYLCHOLINESTERASE CUA MOT SO DAN CHAT HESPERETIN
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Tém tat

Pat van dé: Uc ché enzym acetylcholinesterase la mot trong nhitng hudng nghién ctru trién vong trong
diéu tri bénh Alzheimer. Hesperetin |d mot dan chat flavonoid tiém néng trong hudng di nay. Muc tiéu: Ban
téng hop mot s& dan chat clia hesperetin va khao sat tac dung trc ché enzym acetylcholinesterase in vitro.
Pai twong va phwong phap nghién ctiru: Ban tdng hop tao cac dan chét ester va ether clia hesperetin. Thir
nghiém hoat tinh &rc ch& enzym acetylcholinesterase in vitro dua theo phuong phap Ellman. Két qua: Thay
phan hesperidin thu dwgc hesperetin, tir hesperetin tién hanh cic phan (ng bén téng hop thu duoc hai
dan chat ester, hai dan chat ether. K&t qua thir hoat tinh cho thdy mot s6 dan chat thu dwoc thé hién hoat
tinh t6t hon so véi nguyén liéu hesperetin ban d4u. Trong dé, dan chat 1 cd hoat tinh t&t nhat vdi gia tri IC,,
la 43,50uM. K&t ludn: Ban téng hop duoc bon dan chat cla hesperetin va khao sat dwoc hoat tinh (rc ché
enzym acetylcholinesterase clia chiing, mdt s6 din chat cé s cai thién vé hoat tinh.
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Abstract

SEMI-SYNTHESIS AND EVALUATION OF HESPERETIN DERIVATIVES
AS ACETYLCHOLINESTERASE INHIBITORS
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(1) Faculty of Pharmacy, Hue University of Medicine and Pharmacy
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Background: Inhibition of acetylcholinesterase are regarded as one of promising approach to treat
Alzheimer’s disease. Hesperetin is a potential flavonoid for further development in this direction. Objectives:
Semi-synthesized and assayed for hesperetin derivatives’s acetylcholinesterase inhibitory activity in vitro.
Materials and methods: Ester and ether derivatives of hesperetin were semi-synthesized. The semi-synthesis
compounds were tested for acetylcholinesterase inhibitory activity in vitro according to the Ellman’s method.
Results: Hesperetin is obtained by hydrolysing hesperidin. Then, two ester and two ether derivatives were
semi-synthesized from hesperetin. The results showed that some of the semi-synthesis hesperetin derivatives
displayed stronger acetylcholinesterase inhibitory activity than hesperetin. Among them, derivative 1 has the
best activity with an IC_; value of 43.50 uM. Conclusions: Four hesperetin derivatives were semi-synthesized
and investigated their acetylcholinesterase inhibitory activity, some of which showed improvement in activity.
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1. DAT VAN BE

Alzheimer la bénh ly réi loan suy thodi than kinh
tién trién, dac trung bdi sy suy gidm vé tri nhd va
nhan thirc thwong xdy ra & ngudi cao tudi. Theo T6
chirc Y t& Thé gidi, Alzheimer la nguyén nhan chd
yéu gay ra tinh trang sa sat tri tué, 60-70% truwong
hop cé van dé vé tri nhé cé lién quan dén bénh ly
nay. Ti I& mac bénh va t&r vong ngay cang gia ting
trén toan thé gidi, dy dodn cé khodng 80 triéu ngudi
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mac bénh vao nam 2040 [8]. Dong thoi, chi phi diéu
tri cling dat ap lyc I&n [én toan xa hoi [1].

Nguyén nhan chi yéu gy bénh Alzheimer 13 do
thi€u hut céc no ron than kinh cholinergic & moét sé
vung cua n3o lién quan dén tri nhé va nhan thirc.
Alzheimer cling bi€u hién bdi sy hién dién cua cac
mang amyloid va ddm r6i than kinh & n3o bé [10].

Mot s8 nghién clru dd chirng minh rang tinh
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trang mat tri nhd va mat kha ndng nhan thic nay
lien quan dé&n viéc thi€u hut chat dan truyén than
kinh acetylcholine & ndo [2].

T d6, ngudi ta d3 tim ra cac bién phap dé nang
cao lwong chat dan truyén nay, trong dé cé phuong
phdp trc ché enzym acetylcholinesterase (AchE) [6].
Qua trinh rc ch& enzym AchE khéng nhitng nang
cao su dan truyén than kinh cholinergic ma con lam
gidm sy hinh thanh cdc mang beta amyloid trong
bénh ly Alzheimer [9].

Flavonoid 1a nhdm hop chat ty nhién, d3 duoc
chirng minh 13 cé nhiéu tac dung sinh hoc t6t nhu
khang viém, khang khuan, khang ndm, chéng oxy
héa, chéng béo phi,...[11], [7].

Dic biét, nhdm hop chat nay cling thé hién duwoc
hoat tinh (rc ch& enzym AchE t8t [12]. Dbng thoi,
do ¢ ngudn gdc ty nhién, flavonoid ciing d3 duwoc
chirtng minh 1a khd an toan khi st dung trén co thé
nguoi.

Do d6, tir hesperetin - mot flavonoid d3y tiém
nang trong hudéng (rc ché enzym AchE - tién hanh
nghién ctru ban téng hop mot s& dan chat tir
hesperetin nham muc dich cai thién hoat tinh, tim
ra cac dan chat cé tac dung tot hon trong huéng
nghién ctru thuSc diéu tri bénh Alzheimer [3].

2. pOI TUQONG VA PHUONG PHAP NGHIEN cU'U

2.1. Nguyén liéu va thiét bi

Nguyén liéu: Hesperidin (Aladdin), cdc héa chat
va dung mdi s dung ban téng hop duoc cung cap
tlr cdc cdng ty hda chat Merck, Acros, Sigma-Aldrich,
Trung Quéc va st dung khdng qua tinh ché.

Thiét bi: ban méng trang san silicagel GF,,, cla
Merck, mdy do diém chay Stuart, may do quang
phé t&r ngoai UV-Vis Jasco V-630, mdy do kh&i phd
Shimadzu, mdy do phd hoéng ngoai FTIR-Equinox
55 de Bruker, may do ph6 cong hudng tir hat nhan
Bruker (ph6 *H-NMR va *C-NMR véi tan s twong
rng 500MHz va 125MHz).
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2.2. Phuwong phap nghién ctru

Phwong phdp bdn téng hop

T nguyén liéu hesperidin, tién hanh thdy
phan tao dan chat hesperetin roi thuc hién phan
rng bén téng hop |a ester hda, ether hoa theo So
d6 1 [5]. S&n pham téng hop dugc tinh ché bang
phuong phap két tinh lai trong dung mdi thich hop
hodc bang sic ky cot. Cac dan chat duoc xac dinh
cac thong s6 vat ly va xac dinh cau tric bing phd MS,
IR, *H-NMR va B3C-NMR.

Phwong phdp thé hoat tinh (rc ché enzym
acetylcholinesterase

Hoat tinh rc ch& enzym AchE cla nguyén liéu
va cac dan chat clda hesperetin dwoc xac dinh bing
phuong phdp Ellman [4]. Th& nghiém dwoc thuc
hién trén may Elisa 96 giéng, s dung enzym AchE
(Sigma-Aldrich) vé&i chat d6i chirng 13 galantamine.
HAn hop phan ng gdm: dung dich dém phosphat
0,1 M (pH 8), co chat acetylthiocholin iodid (ATCI)
2,4 mM, miu thlr duvoc pha trong methanol & cac
néng dd khac nhau, dung dich enzym AchE 0,25 U/
ml (pha trong dém phosphat), mau trang 13 mau
thay dung dich enzym bang dém phosphat. H6n hop
phan &ng duoc U trong 15 phut & 25°C, sau d6 thém
dung dich thuéc thlr 5,5-dithio-bis-2-nitrobenzoic
acid (DTNB). H6n hop duwoc G tiép 24 phat & nhiét
dd 25°C, sau d6 do dd hap thu & buwdc séng 405 nm.
Ma3u chirng duoc thuc hién twong tw mau thir, thay
dung dich mau thir bing methanol.

Phan trdm (¢ ch€ enzym AchE (1%) dugc tinh
theo cong thirc sau:

1% = [(BA, - AA) /DA ]x 100

Trong do6: AA va AA [an lwot 1 chénh léch do
hap thu ctia dung dich miu chitng va mau thir so
v&i mau trang.

Xay dung phuong trinh hoi quy tuyén tinh thé
hién méi twong quan gitta log ndng d6 chat thir
nghiém (M) va phan trdm (c ché enzym AchE, ti
d6 tinh duoc gia tri IC,, ca cac dan chét.
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3. KET QUA

3.1. Két qua téng hop

Thuc hién phan &ng thdy phan hesperidin va
ban téng hop theo quy trinh dugc trinh bay & So
d6 1 thu duoc hesperetin va bon din chat (1-4) cla
hesperetin.

Thay phéan tao hesperetin

Can khodng 9 g hesperidin cho vao binh ciu 3 c6
dung tich 500 ml. Thém vao 250 ml methanol va 9
ml xtc téc H,SO, dam ddc. HOn hop duoc khudy tir
va dun hdi lvu, theo ddi phan ng bang hé dung méi
CHCI,- MeOH (10:1). Khi phan (rng két thuc, trung
hoa dung dich thu dwoc dén pH 6 - 7 bang dung
dich NaOH 10%. Sau d¢, cd quay dich thu dugc dé
loai bét dung mdi (methanol) dén khi con khoang
100 ml. Dich nay dwogc cho vao binh chiét, chiét
véi khodng 300 ml ethyl acetate (3 [an x 100 ml).
Dich chiét ethyl acetate thu dugc dugc rira voi
nudc cat 3 1an (100 ml/lan). Tiép tuc lam khan dich
chiét ethyl acetate nay bang Na,SO,, cé quay dudi
ap suat giam thu dugc san phadm hesperetin thé.
Hoa tan san pham thd trong mét luvgng t6i thiéu
acetone, thém vao dung dich khoang 200 ml nudc
cat va 3 ml acid acetic, khudy déu. Sau d6, lam lanh
dung dich thu duwoc, hesperetin s& két tla, loc 1y
san pham siy kho. Hiéu suat: 43,36%. Bot két tinh

mau tréng. Nhiét do ndng chay: 223 — 224 °C. UV
(A, nm, MeOH): 288. MS [M-H] 301 (M = 302).
IR (v cm™, KBr) 3501,03 (v,,,), 3037,77 (v,
2958,69 (v,,,), 1638,80 (v__.), 1581,85 (v_. . . ),
1507,17 (Vo 0 o) 1174,81 (v,). H-NMR (500
MHz, DIVISO—dG) 612,12 (s, 1H, —OHS), 10,77 (s, 1H,
-OH.), 9,08 (s, 1H, -OH,), 6,93 (d, J = 8 Hz, 1H, H_),
6,92 (d,J=2Hz, 1H,H,), 6,87 (dd, ), = 8 Hz, /=2 Hz,
1H, H_), 5,89 (d, J = 2 Hz, 1H, H,), 5,88 (d, J = 2 Hz,
1H,H,), 5,43 (dd,J, = 12 Hz, J, = 3 Hz, 1H,H ), 3,77 (s,
3H, -OCH,), 3,19 (dd, J, = 17 Hz, J, = 12 Hz, 1H, H,),
2,71(dd, J, = 17 Hz, J, = 3 Hz, 1H, H,). C-NMR (125
MHz, DIVISO—dG) 6 196,1, 166,6, 163,4, 162,7, 147,8,
146,4, 131,1, 117,6, 114,0, 111,9, 101,7, 95,7, 94,9,
78,1, 55,6, 42,0.

(1) 3’,5,7-triacetoxy-4’-methoxyflavanone

Can 1 g hesperetin cho vao binh ciu hai c§,
thém 15 ml pyridine vao khudy cho tan hoan toan.
Nho tir tir 1,6 ml anhydrid acetic bdng phéu nho
giot. Tiép tuc khudy hén hop phan Gng & nhiét do
phong. Theo ddi phan rng bang sic ky I6p mdng véi
hé dung méi thich hop. Khi phan (ng két thuc, hoa
lodng hdn hop phan ¢ng bang nudc cat lanh rdi cho
ra c6c cé mo, san pham khong tan sé& lang xudng,
loc qua phéu loc chan khong, say kho thu dugc san
pham thé. San pham thoé duogc két tinh lai nhiéu lan

C-H nhén tho‘m)’
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trong hén hop dung m6i methanol-acetone (1:1)
thu dugc san pham tinh. Hiéu suit: 82,13%. Bot két
tinh mau trdng. Nhiét dé néng chay: 139 — 144 °C.
UV (A__ nm, MeOH): 262; 315. MS [M+Na]*: 451 (M
= 428). IR (v cm, KBr) 2937,40 (v,,,), 2845,60 (v_,,),
1771,72 (v, ...) 161931 (v . . ), 1517,46 (v .
o), 119338 (v ), 1023,39 (v, ). H-NMR
(500 MHz, DMSO-dG) 67,41 (dd, J,=8,5Hz,J,=2Hz,
1H,H,), 7,30 (d, J = 2 Hz, 1H, H,), 7,18 (d, J = 8,5 Hz,
1H, H,), 6,88 (d, J = 2 Hz, 1H, H,), 6,69 (d, J = 2 Hz,
1H,H,), 5,63 (dd, J, = 13 Hz, J,=3 Hz, 1H, H,), 3,79 (s,
3H, -OCH,), 3,27 (dd, J, = 16,5 Hz, J, = 13 Hz, 1H, H,),
2,71 (dd, J,=16,5Hz,J,=3 Hz, 1H, Ha), 2,30 (s, 3H,
CH,CO-), 2,27 (s, 3H, CH,CO-), 2,26 (s, 3H, CH,CO-).
13C-NMR (125 MHz, DMSO-dG) 6189,1, 168,5, 168,4,
168,2, 162,6, 155,6, 151,1, 150,6, 139,1, 130,6,
125,6, 121,5,112,7,111,4, 110,7, 109,1, 78,2, 55,9,
43,6, 20,8, 20,7, 20,3.

(2) 3’,5,7-tribenzoyloxy-4’-methoxyflavanone

Thuc hién quy trinh tdng hop twong tw nhw dan chat
1, st dung 1,9 ml benzoyl clorid thay cho andydrid
acetic. Hiéu suat: 73,24%. Bot mau trang. Nhiét do
néng chady: 120 — 122 °C. UV (A__ nm, MeOH): 316.
MS [M+Na]*: 637 (M = 614). IR (v cm, KBr) 3066,14
(Ve oo ore) 292843 (v,,.)), 2840,73 (v,,), 1743,43
(VC=O ester)' 1615'47 (VC:C nhén tham)’ 1515’03 (VC:C nhan thum)’
1251,80 (v, ...) 1061,10 (v ...). H-NMR (500
MHz, DMSO-dG) 68,14 -7,60 (m, 15H, 3x —CGHS), 7,5
(m, 2H,H,,.), 7,25 (d,J =9 Hz, 1H, H,), 7,17 (d, J = 2
Hz, 1H, H,), 7,05 (d, J = 2 Hz, 1H, H,), 5,73 (d, J = 13
Hz, 1H, H,), 3,80 (s, 3H,-OCH,), 3,36 (dd, J, = 16,5 Hz,
J,=14Hz,1H, H,), 2,75 (dd, J, = 16,5 Hz, J, = 3 Hz, 1H,
H3). BC-NMR (125 MHz, DMSO-dG) 6 189,0, 164,1,
163, 163,6, 162,7, 155,7, 151,2, 150,8, 139,2, 134,3
-133,8(C,,. ), 130,7,129,9 - 128,2 (C,, ), 1259,
121,6,112,8,111,7,111,1,109,7, 78,2, 56,0, 43,7.

(3) 3',4’,5,7-tetramethoxyflavanone

Can 1 g hesperetin cho vao binh cau hai ¢, thém
khodng 100 ml acetone khan vao va khudy dén
khi tan hoan toan. Cho tiép 6 g xuc tac K,CO, vao,
khudy déu. Cho 1,6 ml dimethyl sulfate vao tir ti
bang phéu nho giot. Tiép tuc dun héi lvu hdn hop
phan &ng, theo ddi bing sic ky 1&p méng bang hé
dung méi thich hop. Khi phan &ng két thuc, loc bd

CH3
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phan ran khoéng tan thu dwoc dung dich, c6 dung
dich duéi ap suat gidm thu dwoc sdn pham ran thé.
San pham tho dugc tinh ché bing két tinh nhiéu
[an trong methanol, thu dwoc san pham tinh. Hiéu
suat: 37,14%. Bot két tinh mau trang. Nhiét dé néng
chay: 162 — 164 °C. UV (A__ nm, MeOH): 228; 283.
MS [M+Nal*: 367 (M = 344). IR (v cm, KBr) 2935,08
(V) 2904,03 (v ), 2837,37 (v,,), 1616,27 (v,
nhan thom)’ 1513’91 (VC:C nhan thorm)’ 1106'93 (VC-O ether)'
!H-NMR (500 MHz, DMSO-dG) 67,12 (d,/J=2Hz, 1H,
H,), 7,02 (dd, J, = 8 Hz, J, = 2 Hz, 1H, H,), 6,96 (d,
J=8Hz, 1H, H,), 6,22 (s, 1H, H,), 6,20 (s, 1H, H,),
5,43 (dd, J,=13 Hz, J,=2,5 Hz, 1H, HZ), 3,80 (s, 3H,
-OCH,), 3,78 (s, 6H, 2x-OCH,), 3,76 (s, 3H, -OCH,),
3,10 (dd, J, = 16,5 Hz, J, = 13 Hz, 1H, H,), 2,59 (dd,
J,=16,5Hz,J,=2,5Hz, 1H, H3). BC-NMR (125 MHz,
DMSO-dG) 6187,8, 165,3, 164,3,161,7,148,9, 148,7,
131,2, 119,0, 111,5, 110,4, 105,3, 93,6, 92,8, 78,3,
55,7, 55,6, 55,5 (2C), 44,7.
(4)(E)-2’,3,4’,6’-tetraethoxy-4-methoxychalcone
Thuc hién quy trinh t8ng hgp tuong tu nhu
dan chat 3, sir dung 2,1 ml diethyl sulfate thay cho
dimethyl sulfate, 8 g K,CO,. Hiéu suat: 30,21%.
Bot k&t tinh mau vang. Nhiét dé ndng chay: 70 —
72 °C. UV (A_, nm, MeOH): 342. MS [M+H]": 415

CH3

(M = 414). IR (v cm™, KBr) 2980,40 (v,,,), 2933,01
(Vo) 2893,97 (v,), 1597,05 (v, . ), 1512,48
(v ), 1121,81 (v ). TH-NMR (500 MHz,

C=C nhan thom C-0 ether

DMSO-d) § 7,27 (s, 1H, H,), 7,14 (d, J = 16 Hz, 1H,
H,), 7,13 (d, J = 16 Hz, 1H, H ), 6,95 (d, J = 8 Hz, 1H,
H,), 6,91 (d,J =8 Hz, 1H, H,), 6,26 (s, 2H, H,, .), 4,06
(m, 4H, 2 x -CH,-), 3,99 (q, J = 7 Hz, 4H, 2 x -CH ),
3,79 (s, 3H, -OCH,), 1,33 (m, 6H, 2x-CH,), 1,16 (q, J
=7 Hz, 6H, 2x—CH3). BC-NMR (125 MHz, DMSO-ds)
6 193,0, 160,8, 157,2, 151,0, 148,1, 143,6, 127,2,
127,0, 122,6, 112,0, 111,6, 111,4, 92,3, 63,7, 63,7,
63,2 (2C), 55,4, 14,5, 14,5, 14,4 (2C).

3.2.Hoattinh (rcch& enzym acetylcholinesterase

Hoat tinh (rc ché enzym AchE dugc xadc dinh
bang phuwong phap do quang. Sau dan chat bao gom
nguyén liéu, cac din chat tdng hop cling véi chat dai
chirng galantamine dwoc th&r nghiém hoat tinh ¢
ché& enzym AchE. Gi3 tri IC,, twong (rng duoc trinh
bay & Bang 1.
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Bang 1. Hoat tinh trc ch& enzym AchE cla cac din chat

Stt Dan chat IC,, (uM)
1 Hesperidin 153,16
2 Hesperetin 130,73
3 1 43,50
4 2 423,12
5 3 166,76
6 4 98,26
7 Galantamine 1,15

4. BAN LUAN

4.1. Vé téng ho'p héa hoc

Phan t&ng thly phan hesperidin dé€ tao nguyén
liéu hesperetin cho qud trinh bén téng hop xay ra
trong méi trrdng methanol véi xuc tac la acid H,SO,
dam ddc. Qua trinh cat dat lién két glycosid xay ra
kha cham. Sau khi thiy phan xong, dung dich san
pham thu duoc can dua vé pH 6-7 véi muc dich
trung hoa acid H,SO, vi giai doan tinh ché& sau d6 st
dung ethyl acetate, méi trudng acid s& anh hudng
dén qua trinh tinh ché. San pham tho thu dwoc van
con chira nhidu tap chat nén phai tinh ché nhiéu
lan bang cach két tinh lai, do dé hiéu suat thu duoc
hesperetin khong cao.

Trong phan (*ng tao dan chat ester, hesperetin
tac dung vdi tac nhan anhydrid acetic hay benzyol
clorid trong méi trwong pyridine. Day la cac tac
nhan acyl héa manh, phan ng ester héa xay ra dé
dang trén tat cd cdc nhdm —OH phenol. Pyridine I3
dung mdi cé khd ning hoa tan tét nguyén liéu va
san pham tao thanh. Déng thoi, trong phan &ng nay,
pyridine cling déng vai trd 1a chat xdc tac.

D3i véi phan tng ether hda, nguyén liéu duoc
phan &ng vdi tac nhan ether hoa la dimethyl sulfate
va diethyl sulfate v&i xdc tac la K,CO,. Tuy vao diéu
kién phan &ng thu duoc cac dan chat khac nhau. D&i
v&i tac nhan dimethyl sulfate, day la mét tac nhan
ether hda manh, trong diéu kién xuc tac K,CO,, san
pham tao ra nhanh, thé vao tat ca céc vi tri —OH cla
hesperetin va dé& dang tinh ché. Tuy nhién, d6i véi
diethyl sulfate I3 tdc nhan ether hda yéu hon, phai
tang ti 1& xdc téc K,CO, doéng thoi kéo dai thoi gian
phan rng. K&t qua 13 ngoai viéc ether hda cadc nhom
—OH phenol, phan &ng ciing cat dit lién két C-O mé
vong cla hesperetin, thu dwoc din chat 4 13 mot
dan chat chalcone. Gia tri hang s6 ghép clia 2 proton
cla lién két doi (-C,H=C,H-) |a 16 Hz, do d6 hop chat

chalcone téng hgp dugc nay cé cau hinh E.

4.2, Vé hoat tinh sinh hoc

T4t ca sau dan chat bao gdbm ca nguyén liéu
va cac dan chat ban tdng hop duoc tién hanh thir
nghiém hoat tinh (rc ch& enzym AchE. Két qua thir
nghiém cho thay, hoat tinh (rc ché enzym AchE cua
hesperetin dwoc cai thién khi tao thanh cac dan chat
ban téng hop. Trong d6, hai dan chét (1, 4) thé hién
hoat tinh t6t hon véi gid tri IC, , thap hon hesperetin
(IC,, = 130,73 uM). Hop chét 1 la hop chét ¢ hoat
tinh tot nhat véi gid tri IC, la 43,50 uM.

Trong mdi lién quan ciu tric tdc dung,
hesperetin cé hoat tinh t8t hon dang glycosid cua
hop chat nay 1a hesperidin. Hop chat 1 va 2 déu |3
cac dan xuit ester clia hesperetin, trong dé hop
chat 1 cé hoat tinh t6t hon nhiéu so v&i hop chat 2.
Tir d6 c6 thé thay rang, d6i véi cac hop chat cé cau
trdc it cong kénh hon thi hoat tinh ¢ ch& enzym
acetylcholinesterase manh hon.

5. KET LUAN

Tir hesperidin, nghién ctru d3 tién hanh thuay
phan thanh hesperetin va ban téng hop dugc bon
dan chat théng qua cac phan (ng ester hda, ether
hoéa. Cac dan chat ban téng hop duogc xac dinh céc
thong s6 ly héa va cau tric bing cac loai phd MS, IR,
'H-NMR va BC-NMR. Toan bo céc dan chat dwoc thir
hoat tinh (rc ch& enzym AchE in vitro bang phuong
phap do quang. K&t qua cho thay, mot s6 dan chat
thu duorc cé sy cdi thién vé hoat tinh so vdi nguyén
lidu hesperetin ban d3u. Trong d6, dan chat 1 13 dan
chét acetyl hda, cé hoat tinh tot nhat véi gid tri IC_
13 43,50 puM.

L&i cadm on: Chung téi trén trong cdm on sy tai
tro cua Trwong Pai hoc Y Dugc Hué cho dé tdi mé sé
97/17 dé thurc hién nghién ciru ndy.
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