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HOAT TINH KHANG KHUAN VA KHANG NAM CUA MOT SO N-(2,3,4.6-tetra- Zaxetyl-
3-D-yalactopyranozyl) THIOSEMICACBAZON BENZANDEHIT THE

Anti-bacterial and anti-fungal activity of some
N-(2,3,4,6-tetra-O-acetyl-f-D-galactopyranosyl) thiosemicarbazone benzaldehydes

Buii Thi Thu Trang', Nguyén Pinh Thanh®

'Khoa it va méi truwong, Truwong Pai hoc Nong nghiép Ha Noi
’Khoa Héa hoc, T ruwong Pai hoc Khoa hoc ty nhién, Pai hoc Quoc gia Ha Noi

TOM TAT

Nham tim kiém khang thé méi giGip cho viéc ngian chin cac mam bénh do vi sinh vat gay ra,
nghién ctru nay théng bao mot s6 két qua nhan dwoc vé anh hwéng khang khuan va khang ndm cia
mét s glycozylthiosemicacbazon. Mét sé N - (2,3,4,6 - tetra - O - axetyl - 8 - D - galactopyranozyl)
thiosemicacbazone ciia benzaldehit thé da dwoc tdng hop thanh céng. Hoat tinh khang khuan, khang
nam cuda ching ciing dwoc khao sat bing phwong phap khuyéch tan thach trén mét sé té bao. Két
qua nhan dwoc cho thiy, cac chat tdng hop thé hién hoat tinh trc ché sw phat trién cla cac té bao
Klebsiella pneumonia, Staphyloccous epidermidis va Candida albicans tai ndong dd chat trc ché 40 uL
v&i ban kinh vong vé khuan 15 - 26 mm. Méi lién hé cau tric héa hoc va hoat tinh sinh hoc cta cac
chét da dworc tim thay véi hé sé twong quan trong khoang tir 0,91 - 0,99.

Tir khéa: Galactopyranozo, khang khuan, khang ndm, thiosemicacbazon.

SUMMARY

The effect of synthetic N - (2, 3, 4, 6 - tetra - O - acetyl - 8 -D-galactopyranosyl) thiosemicarbazone
benzaldehydes against the growth of bacteria and fungi were investigated. The results showed that all
compounds significantly inhibited the growth of Klebsiella pneumonia, Staphyloccous epidermidis
and Candida albicans at concentration of 40uL. The structure-bioactivity relationships were studied

and the regression equation built with relative coefficients in the range of 0.91 - 0.99.

Key words: Anti - bacteria, anti - fungi, galactopyranose, thiosemicarbazone.

1. DAT VAN DE

Vi sinh vat nhu vi khuén, n&m, méc 1a
nhiing sinh vat c¢6 t& bao téng hdp, c6 kha
ning phat trién rat nhanh trong diéu kién
thuan lgi vé nhiét 46, d6 4m. Dai da s6
ching giy hai cho vat cha ciing nhu anh
hudng dén stic khde con ngudi. Dua vao dic
diém c&u tao cta vi sinh vat, ngudi ta chia
thanh cac nhém khéac nhau, chdng han vi
khudn Gram duong nhu Staphylococcus
aureus, S. epidermidis, Corynebacterrium,
Diphtheroids; vi khuidn Gram &am nhu

Escherricia  coli, Klebcila pneumonia,
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Proteus wvulgaris, Psrudomnas pyocynans,
Salmonella typhi, Vibrro cholera va mot s6
loai ndm nhu ndm men, ndm sdi... (Alcamo,
1997). Su thaAm nhap cia vi khudn, ndm méc
tao ra méi nguy hai cho ca cac co thé séng va
vat dung. Cac tinh chat vén c6 cha vat dung,
dac biét cac san phdm noéng san 1a méi
trudng tot cho su phat trién caa céac vi sinh
vat. Nhiing tinh chit cta nong phim nhu
thanh phan héa hoc, cac chuyén héa héa hoc,
sinh hoc trong néng phiam ciing 1a diéu kién
t6t cho su phat trién caa vi khudn, ndm mdc.
Viéc xti 1§ khang khuén, khang ndm c6 tac
dung: ngin chin cac mAm bénh do vi sinh
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vat gy ra, kiém soat duge su thAm nhap c6
hai ctia vi khuén, ngin chiin su trao d6i chét
clia san pham véi vi sinh vat nhim giam su
tao mui, kiém soat su gy béan, tranh bién
mau va lam giam chat lugng san phdm. Do
d6, vin dé nghién ciu st dung chat khang
ném, khang khuéin trd nén c6 nhiéu y nghia
va la y tudng dic biét trong viéc bao quan
cac san phdm noéng nghiép. Cac chit nay
khoéng nhiing 1am tiang gia tri st dung cua
cac san phim, tranh ndm méc hay théi ma
con dé bao vé stic khde con ngudi.

O nuéc ta, do didu kién khi hau néng
4m, nhiéu vang cé trinh d6 vé sinh thip
trong khi viéc diéu tri bénh lai khéng dén
noi dén chén da lam cho cac mam bénh do
vi khudn, ndm gy ra phat trién ngay cang
trAm trong. Trong d6 phai ké dén 1a cac
bénh vé dudng rudt, bénh ngoai da... Mot s6
vi sinh vat con thay c6 biéu hién chéng lai
cac chat khang sinh théng thudng. Vi vay,
viéc tim ki€ém cac chat khang sinh méi c6
tac dung hiéu qua trong phdong ngiua ciing
nhu diéu tri bénh 1a van dé thiét thuyc va
can dugc nghién ctu sau rong. Nhiing nim
gan day, nhiéu cong trinh nghién ctu vé
chat khang khuén téng hop hay hoat chat
chiét suat ti tu nhién dugdc cong bs (Truong
Phuong va cs., 2002). Trong linh vuc tim
ki€ém khang thé mdi, thiosemicacbazon va
mot sd phtic chat kim loai ctia né da dudc
nhiéu nha khoa hoc quan tam nghién ciiu
rong rai. Nhiéu hop chat thé hién hoat tinh

OAc
@)
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AcO
OAc

sinh hoc cao dugc tim th&y nhu kha ning
khang khuén, khang ndm, chéng viém, diét
t& bao ung thu, khang virus nhu virus sét
rét ma dic biét 1a kha ning tc ché véi virus
HIV (Bal et al., 2005; Kizicikli et al., 2007;
Genova et al., 2004). V61 muc dich nghién
ctu tim ki€m khang thé méi, cong trinh nay
thong bao mét s6 két qua nhan dude vé anh
hudng khang khuédn va khang ndm ctia mot
s6 glycozylthiosemicacbazon.

2. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. Hbéa chat va tac nhan

Céc chung vi khuén: truc khuidn Gram
am K. pneumonia, ciu khuidn Gram ducng
S. epidermidis, ndim men Candida albicans
dugc nudi cdy tai Khoa Vi sinh, Bénh vién
19-8 (B6 Coéong an). Hgp chat
thiosemicacbazon 1a héa chit téng hdgp,
Phong Téng hgp hitu c6 1, Khoa Héa hoc,
Truong Dai hoc Khoa hoc tu nhién, Dai hoc
Quéc gia Ha Noai.

2.2. Tong hop cac hop chit benzandehit
N-(,3,4,6 - tetra - O - axetyl -p - D-
galactopyranozyl) thiosemicacbazon
thé&

Cac din  xuit galactopyranozyl
thiosemicacbazon la - g dudc téng hop nhu
trong céng trinh da coéng bd (Nguyén Pinh
Thanh va cs., 2006).

b
NH

la-g: R=m-NO, (a), p-Cl (b), 0-NO; (c), p-NO, (d), p-N(CH;), (e),
3,4-0,CH, (f), 5-Br-2-OH (g)
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2.3. Phuong phap khao sat tinh khang

nam, khang khuan

Lang vi khuén va ndm da nudi cdy lén
bé mit cha méi truosng Miieller - Hinton
(MH), Sabourous (SBR), thach tuong (TT)
trén dia canh thang nudi cdy qua dém 6 ta
a&m 37°C, duc 15 va nhd thé tich dung dich
tuong ting (25, 50 va 100 pl) dung dich chat
tht, dé trong ti &m 37°C khoang 18 - 24
gid, sau dé doc két qua bang viéc do dudng
kinh vong v6 khuén (tinh bdng mm), phési
hop véi cac phuong phép tinh toan dé khao
sat hoat tinh sinh hoc ctia cac hgp chat nay.

2.4. X 1y s6 liéu thyc nghiém

Céc thong s6 phan ti clia cic chit tong
hgp duge tinh toan tdi vu héa phan ti theo
phuong phap AMI1 st dung phin mém
Hyperchem Professional 8.0.5. Phuong trinh
hdi quy dude xdy dung theo phuong phap héi
quy da bién bang phan mém Statgraphic 5.0.
Céac phép thu hoat tinh dugc tién hanh doc
lap, lap lai 3 1an, 14y két qua trung binh véi
sai s6 < 5%.

3. KET QUA VA THAO LUAN

Anh hudng khang khudn, nidm cta cic
glycozylthiosemicacbazon dugec nghién ctu
theo phuong phap khuyéch tan thach t& bao.
Céac hgp chat duge thi v6i 3 nong d6 khac
nhau tuong tng la 10, 20, 40 g/mL. Ban kinh
vong v6 khudn duge do va tinh toAn nhu
trong Bang 1. O thé tich 25 pl (hay & ndng do
10 g/ml) cac din xuét trén déu khong thé
hién hoat tinh khang truc khudn Gram Am
K. pneumonia. Diéu thi vi ¢ day 1a d néng do
nay thi cac chdt khong khang cdu khudn
Gram duong S. epidermidis, ndim men C.
albicans ma kich thich cac vi khudn nay
phat trién. ¢ thé tich 50 pl (hay néng do 20
pg/ml) cac dan xudt thé hién hoat tinh sinh
hoc dang ké véi vong vé khuén tid 10 mm
dén 16 mm khi thi véi truc khudn Gram am
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K. pneumonia tri dan xuit v6i nhém thé o-
NO, khéng c¢6 vong voé khudn. Véi cAu khudn
Gram duong S. epidermidis va ndm men C.
albicans cic dan xuédt nay ciing khong co
vong vo khudn nhung kich thich cidu khudn
Gram duong S. epidermidis va nim men C.
albicans phat trién. ¢ thé tich 100 pl (hay
nbéng d6 40 pg/ml) thi hau hét cac dan xuit
nay déu thé hién hoat tinh sinh hoc rd rét
v6i vong vo khuén tuong dng nhu sau: khang
truc khudn Gram am K. pneumonia v6i vong
vo khuén ti 18 mm dén 26 mm, tit ca cac
din xuat déu c6 hoat tinh sinh hoc; khang
cau khuén Gram duong S. epidermidis véi
vong vo khuén tit 15 mm dén 22 mm; khang
ndm men C. albicans véi vong vd khudn ti
15 mm dén 26 mm trit dan xudt véi nhém
thé p-N(CH,), é noéng do nay khoéng cé vong
v6 khudn nhung kich thich khdng ndm men
C. abbicans phat trién.

Mbo6i quan hé gifia hoat tinh sinh hoc va
phan tu cac glycozyl
thiosemicacbazon d& dugc khao sat. Bing
cach t6i uu héa phan ti, sit dung phidn mém
Hyperchem Professional 8.0.5, cac thong s
phan ti dung trong tinh toan QSAR theo mé
hinh Hansch dudc tinh toan va din ra &
bang 2.

cau truc cua

Khi st dung phuong phap héi qui da
bién trong phin mém STATGRAPHIC 5.0,
ching t6i nhan dudc cac phuong trinh héi
qui da bién mé ta sy phu thudc caa hoat tinh
sinh hoc vao cac thong s6 phan tl nhu sau:

[Gr(0)] = 121,1319 + 1,0099 —

0,5165LUMO

R*=0,91; F(2,4)=9,97 P<0,028

[Gr(+)] = 39,3813 + 0,2083 logP -

1,0467MR + 0,3548ZNb —
0,0303ZNc + 0,0407 LUMO

R*=10,99; F(5,1) = 2593,5 P<0,015

[Nam] = 720,7638 — 0,4488 — 1,6388P +

0,1438logP + 0,3495ZNb +
1,1036HOMO

R?=10,99; F(5,1)=667,47 P<0,029
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Bang 1. Anh huédng Gc ché ctia cac glycozylthiosemicacbazon
dén su phat trién ctia mot s6 vi sinh vat kiém dinh

DPuwong kinh vong vé khuan

(mm)

Hop Trwe khuidn Gram am C&u khuan Gram dwong Nam men

chét K. pneumonia S. epidermidis C. albicans
10 20 40 10 20 40 10 20 40

pg/mL pg/mL ug/mL ug/mL pg/mL pg/mL pg/mL ug/mL pg/mL

1a 0 15 25 019 01 20 01 01 22
1b 0 10 20 01 01 22 01 01 26
1c 0 0 20 01 01 22 01 01 26
1d 0 15 20 01 01 20 01 01 15
1e 0 16 26 01 01 15 01 01 01
1f 0 16 18 01 01 20 01 01 15
19 0 12 22 01 01 20 01 01 15

™). Khéng cé vong vé khudn nhung kich thich vi khudn phat trién

Tt cac phuong trinh héi qui nhan dude
cho th4y, véi mdi chung vi khudn khac nhau,
hoat tinh sinh hoc cha cac galactozyl
thiosemicacbazon trén thay d6i phu thudc
vao céac thong s6 phan tu.

Trong tac dung tc ché su phat trién caa
cau khuén Gram duong S. epidermidis, cac
yéu t6 nhu do khic xa phan ti (MR), hé s6
phan bd octanol - nudc (logP), mat do dién
tl trén nguyén tu nité Nb, Nc va miic ning
lugng LUMO cua phén ti c6 anh hudng dén
hoat tinh sinh hoc cia phan ti. Sy ting
mat d6 dién tl trén nguyén ti nite (Nb) hay
su ting hé s6 phan bo octanol - nuéc cua
phan ti dan dén tiang kha ning tc ché su
phét trién cta ching vi khuén nay. Pong
thoi cac chat c6 d6 khiic xa phén ti cao ciing
nhu mat d dién tl trén nguyén ti nits (Nc)

16n c¢6 xu huéng lam giam hoat tinh cta
phan ti.

2.

O ndm men C. abbicans, ching téi lai
thdy rang, cic yéu t6 cia phan ti nhu tinh
phan cuc cia phan ti (duge thé hién qua
théng s6 ua dau n), 6 phan cuc phan ti (P),
hé s6 phan bd octanol - nudc, mat do dién tu
trén nguyén ti nitc (Nb) va trang thai niang
lugng HOMO c¢6 anh hudng dén hoat tinh
cta phén ti. Tuong tu véi cAu khudn Gram
duong S. epidermidis, sy ting mat do dién ti
trén nguyén td nitc (Nb) hay su ting hé s6
phan bd octanol - nudc cia phan ti déu dan
dén su ting gia tri hoat tinh sinh hoc. Tuy
nhién v6i ndm men C. abbicans, su ting tinh
phan cuyc phan ti hay 1am ting d6 phan cuc
phan t s& lam gidm gia tri hoat tinh sinh
hoc.
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Bang 2. Cac gia tri thong s6 phan ti trong nghién citu QSAR theo mé hinh Hanhsch ctia mét s6 hgp chat la-g

Hoat tinh
R Hop MR S v IgP P LUMO HOMO z z z Sk
chat b [o] Na Nb Nc vong vé khuan, mm)
Gr(-) Gr(+) N&m
0-NO, 1c -0,28 7,36 750,08 1370,96 1,78 51,27 -8.572944 -0.929589 -0.3331 -0.2260 -0.0156 20 22 26
m-NO, 1a -0,28 7,36 789,99 1399,76 1,78 51,27 -8.381837 -0.791693 -0.3324 -0.2659 0.0137 25 20 22
p-NO, 1d -0,28 7,36 793,03 1401,19 1,78 51,27 -8.502198 -1.057144 -0.3320 -0.2638 0.0169 20 20 15
p-Cl 1b 0,71 6,03 787,32 138429 2,34 51,36 -8.261570 -0.321926 -0.3329 -0.2633 -0.0006 20 22 26
p-N(CHj), 1e 0,18 1555 827,69 147528 2,09 54,45 -7.928232 -0.080841 -0.3351 -0.2599 -0.0120 26 15 0
3,4-CH;0, 1f 0,05 5,83 839,75 1440,22 1,51 51,77 -8.706717 -0.571030 -0.2905 -0.2791 -0.0415 18 20 15
5-Br-2-OH 19 0,19 9,38 797,39 141459 2,33 52,69 -8.396665 -0.389327 -0.3310 -0.2567 -0.0556 22 20 15
Ghi chit:  m: théng s6 wa dau Hanhsch; o: hang sé nhom thé Hammett; MR: dg khiic xa phan tit; S: dién tich bé mdt phan tir; V: thé tich phén tir;
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IgP: h¢ 56 phdn bé octanol-nuée; P: @6 kha phdn cuc; Zy,, Zny, Zy.: mdt do dién tich trén nguyén tu nito cua nhom thiosemicacbazon;
HOMO: mirc nang lwong cua obitan bi chiem cao nhat;, LUMO: mirc nang luong cia obitan chwa bi chiém thap nhat,

Gr(-): hoat tinh khdng khudn Gram dm K. pneumonia; Gr(+): hoat tinh khdang khudn Gram dwong S. epidermidis;

Ném: hoat tinh khang ndm men C. abbicans.

Cdc gid tri thong s6 OSAR ciia cdc phan tir duoc tinh todn dua trén su 161 wu héa phan tir theo phuong phdp hod lrong tir AM1,

stk dung phdan mém HyperChem Pro 8.0.5.

yueyy yui@ ugAnby ‘bues nyj iyy ing
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Céc gia tri hoat tinh khang truc khuén
Gram am K. pneumonia chi thay déi nhe
theo tinh phén cuc va trang thai néng lugng
LUMO ctia phan tt. C6 thé trong trudng hop
nay, dic trung vé su tucng déng trong ciu
tric héa hoc 1a y&u t6 chinh gay ra tac dung
tc ché phat trién cta chung vi khudn nay.
Cac gia tri hé so6 xac dinh R* ctia phuong
trinh héi qui nhan dude (0,91 véi truc khuin
Gram am K. pneumonia; 0,99 véi cdu khudn
Gram duong S. epidermidis va nAm men C.
abbicans) c6 ¥ nghia cho phép du doan trude
kha nang thé hién hoat tinh cta phan ti c6
cdu tric giéng galactozylthiosemicacbazon
v6i céc chung vi khuédn nay, ti d6 cho phép
dinh huéng trong téng hgp chon loc cac hoat
chat véi tiing muc dich st dung khac nhau.

Cac anh hudng duong tinh nhan duge
cla cac chit téng hop véi cac vi khuédn la
nhiing két qua ban ddu, hy vong cac san
phdm deaxetyl héa c¢6 kha ning mang lai két
qua kha quan, 1a nhiing chit khang khuén
khang ndm manh.

4. KET LUAN

Két qua nhan duge cho thdy cac chat
téng hgp déu thé hién kha nang tc ché su
phéat trién caa tryc khuidn Gram am K
pneumonia 6 nébng d6 20 g/mL, cdu khuin
Gram duong S. epidermidis v4 nAm men C.
abbicans & nong d6 chit tc ché 40 g/mL véi
ban kinh vong v6 khudn 12 - 26 mm. Mit
khac, cac két qua nhan dude con cho thay
ring, 8 nong d6 thap, 10 g/mL va 20 g/mL
cac chat c6 anh hudng kich thich su phéat
trién ctua cac vi khudn nay. Cac théng so
phan ti nhu tinh phan cyc phan ti, kha
ning chuyén van cta cac cht trong hé nude

- ddu va mat d6 dién t trén nguyén ti nito
trong khung thiosemicacbazon 1a cic yéu to
c6 anh hudng dén gia tri hoat tinh sinh hoc.
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