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cia Staphylococcus aureus khang methicillin doi voi cefuroxim
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Tom tit:

Viée diéu tri nhiém khuin Staphylococcus aureus khang methicillin (MRSA) gip nhiéu khé khin do tinh trang dé khang v6i nhiéu
loai khang sinh, do d6 viéc nghién ciru nhiam khéi phuc sw nhay cim ciia vi khudn ddi véi cac khéng sinh dang bi dé khang trén 1am
sang thong qua chit bd trg' 1a mot giai phap dwge quan tim. Cac din chét tetrahydroquinolin (1)- (6) dugc t6ng hop dya trén phan

ung thé ai nhan (S ). CAu triic ciia cac chét nghién ctru dwgc xac dinh bang phuong phap quang pho Hoat tinh bd trg dugc khio sat
v6i cefuroxim bang phwong phap vi pha loang trén 3 chiing vi khuAn: MRSA ATCC 33591 va 2 chiing 1am sang MRSA 29, MRSA
84 duwgc phan lap tir hoc mii ngudi tai Khoa Lam sang 3, Bénh vién Da liéu TP Ho Chi Minh, trong khoang thoi gian tir thing 6
dén thang 9 nam 2022 (theo Hji dong Y dire s6 CAIN457F2342). Gia tri chi s6 ndng d9 tre ché ciia phdi hep (Fractional inhibitory
concentration - FIC) ciia cac phoi hop tiém ning dwgc xac dinh theo phwong phap ban co. 0 nbng d9 nho hon 1/4 n(‘)ng do e ché toi
thiéu (Minimum inhibitory concentration - MIC), cac din chit (1) va (3) thé hién tac dung hi€p dong v6i cefuroxim trén 2 chiing 1Am
sang MRSA 29 va MRSA 84. MGi lién quan giia cAu triic va tac dung da khang dinh vai tro quan trong ciia nhom thé benzyl trén céc
din chét tetrahydroquinolin trong viéc khoi phuc sw nhay cim ciia MRSA dbi voi cefuroxim,

T khéa: bd trg khang sinh, cefuroxim, hiép dong, khudn tu ciu vang Staphylococcus aureus khang methicillin, tetrahydroquinolin.
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Abstract:

The methicillin-resistant Staphylococcus aureus (MRSA) infections are becoming more and more difficult to treat
due to the reduced number of effective antibiotics available. The restoration of antibiotic sensitivity to drug-
resistant bacterial strains by antibiotic adjuvants is a potent strategy. Six tetrahydroquinoline derivatives (1)-
(6) were synthesised based on a nucleophilic substitution reaction (S,). The structures of the studied compounds
were elucidated by spectroscopic methods. The cefuroxime adjuvant activity was investigated using the broth
microdilution method against 3 MRSA strains: ATCC 33591 and two clinical strains (MRSA 29 and MRSA 84),
which were isolated from human nasal cavities at Clinical Department 3, Ho Chi Minh City Hospital of Dermato
Venereology, from June to September 2022 (in accordance with the Ethics Committee approval No. CAIN457F2342).
The fractional inhibitory concentration (FIC) value of the potential combination was determined according to the
checkerboard method. At a concentration below 1/4 of the minimum inhibitory concentration (MIC), compounds
(1) and (3) demonstrated synergistic action with cefuroxime on two clinical strains, 29 and 84. Structure activity
relationship study suggests that tetrahydroquinoline derivatives containing an ortho-substituted benzyl group have
the ability to sensitise MRSA to cefuroxime.

Keywords: antibiotic adjuvant, cefuroxime, methicillin-resistant Staphylococcus aureus, synergistic effect,
tetrahydroquinoline.
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1. Dt van de

Viéc st dung khang sinh khong hgp 1y 1a mdét trong
nhitng nguyén nhan chinh dan dén sy gia ting cac ching
vi khuan khang thudc. Trong sé do, tu cau vang khang
methicillin (Methicillin-resistant Staphylococcus aureus -
MRSA) 1 “méi de doa nghiém trong” d6i vai sirc khoé con
nguoi [1]. Cac chung MRSA trén 1am sang hién nay c6 kha
nang khang nhiéu thude va thdm chi da xuét hién mot sb
chung giam tinh nhay cam véi khang sinh hang dau nhu
vancomycin [2, 3]. Tinh hinh khéng thubc khang sinh cia
MRSA dién bién phtrc tap véi ty 1¢ tir vong cao. Theo udc
tinh, mdi nam trén thé giéi MRSA gy ra hon 2 triéu ca
nhidm khuan bénh vién va hon 9000 ca tir vong [4]. Ty 1&
tir vong do nhiém MRSA cao hon 64% so véi dang nhiém
khuén khong khang thudc [5].

Nghién ctru kham pha va phat trién cac cau trac moi
¢6 tac dung khang khuan tryc tiép thudng ton nhiéu thoi
gian va tiém an rui ro gap that bai, vi vay hudng khoi phuc
su nhay cam cua vi khuén dbi véi cac khéng sinh da bi dé
khang trén 1am sang, thong qua viéc phat trién cac chit bd
tro dang ngay cang thu hut sy quan tdm cia cac nha nghién
ctru [6]. Theo hudng tiép cin nay, cac chat bd tro mic du
khong c6 tac dung khang khuén truc tiép nhung c6 thé tac
dong 1am dao nguoc co ché d& khang cua cac vi khuin
khang thudc khang sinh. Nhitng nghién ctru vé chit b6 trg
duoc trién khai voi dinh hudng tac dong trén cac co ché
khang thudc khac nhau ¢ vi khudn. Hién nay, cic chat trc
ché beta-lactamase 1 nhom chét b trg cho cac khang sinh
beta-lactam dang dugc s dung trén 1am sang dé diéu tri
nhiéu ching vi khuan dé khang [7].

Nghién ctru tai Dai hoc McMaster (Ontario, Canada) [8]
lan dau tién cho thay, dan chit tetrahydroquinoline (1) c6
tac dung bo tro, khoi phuc su nhay cam cia MRSA dbi voi
cefuroxim. Thir nghiém dugc tién hanh trén chung vi khuan
MRSA USA300 cho két qua kha quan, khi cai thién tinh
nhay cam véi cefuroxim. Két qua nghién ctru trong bai bao
ndy phat trién thém mot so dan chat tetrahydroquinoline,
hudng tac dung bd trg khoi phuc sy nhay cam trén mot )
ching MRSA d6i v6i khang sinh cefuroxim trong diéu kién
Viét Nam.

2. Déi tuong va phuong phap nghién ciiu
2.1. Déi twong

Dya vao gia thiét vé tac dung bd tro khang sinh cua
nhom dan chat mang ciu trac tetrahydroquinoline, cac dan
chat trong nghién ctru dugc thiét ké véi y tuong két hop
khung tetrahydroquinoline v&i mot s6 nhom thé tiém nang
(hinh 1) [8].
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Hinh 1. CAu tric cha cac dan chét tetrahydroquinoline trong
nghién ctru.

Céc dan chit s6 (1)-(3) 1a su két hop giita khung
tetrahydroquinoline véi nhom thé mang vong thom. Trong
d6, dan chit sd (1) 1a chit kiém chung gia thiét trong
diéu kién thyc nghiém cua nhom nghién cuu tai Pai hoc
McMaster, (2) va (3) 1a cac din chét bién d6i nhiam khao sat
vai trd ctia cac nhom thé khac nhau trén vong benzyl ddi voi
hoat tinh bd trg. Dan chét sb (4) 1a su két hop giira khung
tetrahydroquinoline vdi nhom thé allyl dang mach théng.
Dan chit s6 (5) 1a su két hop giira khung tetrahydroquinoline
v6i vong naphthalen qua ciu ndi methylen nhim khao sat
hiéu img khong gian 1én kha ning gin két véi dich tic dong
trén vi khuan. Dan chit sb (6) 1a su két hop giita khung
tetrahydroquinoline v&i nhém thé p-tosyl qua cau ndi
sulfamid.

2.2. Nguyén liéu va thiét bi

Tét ca nguyén liéu, dung méi dung trong tong hop déu co
d tinh khiét hoa hoc va duoc cung cap boi Sigma-Aldrich
(Hoa Ky), Merck (btic), Acros Organics (Bi), ChemSol
(Viét Nam) va Macklin (Trung Qudc). Nhiét d6 nong chay
dugc do bang may Stuart™ SMP10 (Anh). Phé NMR duge
do trén may cong hudng tir hat nhan Bruker Avance 500
MHz (Thuy Si). Mi trudng nudi cdy vi khuan: Mueller-
Hinton agar - MHA (HiMedia, An D), Mueller-Hinton
broth - MHB (HiMedia, An D). Hoa chat thir nghiém hoat
tinh bd tro: Dimethyl sulfoxid (Merck, Dtic), Cefuroxim
(Sigma-Aldrich, Hoa Ky), Natri clorid (Viét Nam).

Ching vi khuan thir nghiém: 1 ching chuan MRSA
ATCC 33591; 2 ching lam sang MRSA 29 va MRSA 84
phan 1ap tr héc miii ngudi tai Khoa Lam sang 3, Bénh
vién Da liéu TP H6 Chi Minh, trong khoang thoi gian tu
thang 6 dén thang 9 nam 2022 (theo Hoi dong Y dirc sd
CAIN457F2342). Cac chung vi khuan dugc nudi cdy trong
ta 4m Shel Lab R128-2 (Hoa Ky).



2.3. Phwong phap nghién ciru

2.3.1. Phwong phép dw dodn in silico cdc tinh chdt theo
luat 5 cua Lipinski

Dé dam bao cac dan chat duoc thiét ké c6 thé tiép tuc phat
trién thanh phan tir thudc, bo cong cu ADMETIab 2.0 dugc
str dung dé du doén in silico cac thong sb phan anh dic tinh
ding 1am thubc (drug-like) ciia cac hop chat. Cac thong sb du
doan bao gdm: khéi lugng phan tir (MW), hing s6 can bang
than dau - than nudc (LogP), s6 nhém nhan lién két hydro
(nHA), s6 nhom cho lién két hydro (nHD), s6 lién két c6 thé
quay (nRot), mirc d6 thoa man Ludt 5 cta Lipinski (RoS5) [9].

2.3.2. Phwong phdp tong hop cua cdc dan chat (1)-(6)

Phuong phép tong hop cac dan chét tetrahydroquinoline
(1)-(6) duoc thé hién ¢ hinh 2. 1,2,3 4-Tetrahydroquinoline
(4 mmol), dan chat halogenid (4 mmol) va 6 ml acetonitril
dugc dua vao binh phan img. Phan Gmg duoc xic tac bang
Na,CO, (1% mmgl), khuéy o nhiét do ph(‘)ng va du’qg theo doi
phan g bang sac ky 16p méng (SKLM) dén khi hét nguyén
lidu. 20 ml nude cit duge bo sung vao hdn hop sau phan tng
dé }}(‘)a tan Na, CO, va chuyén vao bi’nh lang gan, sau do dugc
chiét véi dicloromethan (DCM) dén khi san pham chuyén
hét tir 16p nudce sang 16p DCM (theo ddi bang SKLM). Lép
DCM dugc rira bang dung dich NaCl bio hoa trude khi lam
khan bing Na SO, khan. Lép DCM duge tién hanh c6 quay
dudi ap suat giam d¢ loai bo dung moi va thu san pham tho.
Tinh ché san pham tho bang phuong phap thich hop (két tinh
lai hoic sic ky cot) dé thu dugc san phém tinh khiét.
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Hinh 2. Phan (ng tdng hop cac dan chéat tetrahydroquinoline (1)-(6).
2.3.3. Phwong phdp khao sat tac dung bé tro khang sinh

Céc chat thur nghiém (1)-(6) dugc pha trong dimethyl
sulfoxid (DMSO) dé dat ndng do thich hop (gap 40 1an nong
d6 dau tién trong ddy ndng do can thir nghiém). Dung dich
khang sinh dugc pha trong nudc cat dé dat nong do thich
hop (dung dich khang sinh me) [10].
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Vi khuan thir nghiém dugce cdy ria trén moéi trudng
Mueller-Hinton agar (MHA), i 37°C trong 24 gio. 2-3 khuan
lac don duge bd sung vao NaCl 0,9% va diéu chinh OD 00
1a 0,1, tvong duong mat d6 108 CFU/ml. Vi khuan sau d6
duoc pha lodng va bd sung vao méi truong thir nghiém, sao
cho méat do cudi trong moi treong 1a 10° CFU/mL.

Hoat tinh bd trg khang sinh cua cac chét nghién clu
duoc khao sat theo thir tu thir nghiém nhu sau:

Xac dinh nong dé irc ché toi thiéu cia khéang sinh: Tu
dung dich khang sinh me, khang sinh duogc pha loang trong
moi truong Mueller Hinton Broth (MHB) tao thanh day
ndng d6 tir 1024 pg/ml giam 1/2 cho dén ndng d6 cudi cung
dat 2 pg/ml. Trén dia 96 giéng, khang sinh dugc cho vao
mdi giéng 100 pl twong tmg véi mdi nong do. 100 pl vi
khuén (trong méi truong MHB) ¢6 mat do 10° CFU/ml duoc
bd sung vao mdi giéng. U dia & 37°C trong 24 gid. Sau thoi
gian 1, giéng c6 ndng do thap nhit tic ché hoan toan sy phat
trién cua vi khuén dugc ghi nhan la MIC [10].

Xdc dinh nong dé irc ché téi thiéu cia chdt nghién ciru
(1)-(6): Trén dia 96 giéng, chat thir dwgc cho vao mdi giéng
5 ul dung dich chat thir nghiém tir ddy nong do pha lodng
lién tuc 1/2 1an. 195 pl méi truong MHB ¢6 mat d6 vi khuan
10°CFU/ml dugc bd sung vao mdi giéng. Dia 96 giéng dugc
1 ¢ 37°C trong 24 gid, sau do6 ghi nhan gia tri MIC [10].

Khdo sat nong dg ikc ché toi thiéu cia khdng sinh trong
phoi hop véi chat nghién cieu: Diy dung dich khang sinh
trong MHB ¢6 mat do vi khuan 10° CFU/ml dugc chuan bi
tir ndng do tir 1/4 MIC giam dén 4 pg/ml. Trén dia 96 giéng,
dung dich chét thur nghiém néng d6 400 uM dugc cho vao
moi giéng 5 ul. V&i moi néng dd khéang sinh, 195 pl dung
dich khang sinh trong MHB c6 mét d6 vi khuan 10° CFU/ml
duogc bd sung vao mdi giéng. Dia 96 giéng dugc u ¢ 37°C
trong 24 gio, sau do ghi nhan gia tri MIC [8, 10].

Xac dinh nong do irc ché phoi hop theo phwong phdp
ban co: Dy dung dich khang sinh va chit thr nghiém voi
khoang nong d¢ dao dong xung quanh gia trj MIC khi phdi
hop va khong phdi hop dugc chudn bi. Trén dia 96 giéng,
phdi hop 14n lugt timg ndng do cua khang sinh voi timg
ndng do cua chit nghién ctru trong méi truong MHB cb
mat d6 vi khuan 10° CFU/ml. Pia 96 giéng duoc 0 & 37°C
trong 24 gio. Sau thoi gian o, mdi giéng duoc thém vao 20
ul dung dich thudc thir resazurin 0,5 mg/ml. Pia 96 giéng
dugc i ¢ 37°C trong 3 gid. Cac giéng c6 vi khuan moc sé
lam chuyén mau thudc thir tir xanh duong sang hong hoic
tim, cac giéng khong c6 su phat trién cia vi khuan sé khong
lam chuyén mau xanh dwong cta thude tht [8, 10].
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Xac dinh gia tri FIC theo cong thuc:

MICcpsze nghién ctu khi phéi hop MICcefuroxim khi phéi hop

FIC =

MICcpse nghién ctu khi khéng phéi hop MICcefuroxim khi khéng phéi hop

Nhan xét két qua: Néu gia tri FIC<0,5: Hiép déng; néu
gié tri FIC trong khoang 0,5<FIC<4: Cong hop; néu gia tri
FIC>4: Dbi khang. Céac thir nghiém duoc tién hanh song
song voi cac giéng chimg nhu bang 1.

Bang 1. Cac giéng chirng trong thir nghiém hoat tinh bé tro-.

Tén giéng chiing Thanh phéin

Chimng su phét trién cia vi khudn 200 pl méi treomg MHB chira vi khudn

Chimg dung méi DMSO 5 1l DMSO va 195 il méi truong MHB chita vi khudn

Chimg am 200 pl moi truong MHB

Két qua chi c6 gia tri khi vi khuan trong giéng ching
dung méi DMSO va giéng ching sy phat trién cta vi khuan
moc binh thudng, nhung trong giéng chimg am khong c6 sur
phét trién cta vi khuan.

" L -
3. Két qua va ban luan

3.1. Két qua dw dodn in silico vé cdc tinh chit theo ludt
5 ctia Lipinski

Theo két qua du doan tt ADMETlIab 2.0 (bang 2), cac
dan chét s6 (1)-(6) déu thoa mén luat 5 Lipinski vé diéu kién
dugc dung lam thudc duong udng (khong vi pham qua 1
tiéu chi trong cac thong sd).

Bang 2. Két qua dw doan in silico vé cac tinh chét theo luat 5
Lipinski (Ro5).

Chit MW logP nHA  nHD  nRot Luat 5 Lipinski
Yéu ciu <500Da <5 0-10 05 0-10 Théa yéu ciu
m 257,1 5171 1 0 2 Thoa yéu ciu
@ 23,1 4629 1 0 2 Thoa yéu céu
®) 2372 5036 1 0 2 Thoa yéu céu
@ 173,1 31 0 2 Thoa yéu cau
®) 32 5720 1 0 2 Thoa yéu ciu
(6) 287,1 4156 3 0 2 Thoa yéu ciu

Tir cac két qua du doan in silico & bang 2, ca 6 dan chat
da thiét ké duoc tién hanh tong hop héa hoc.

3.2. Két qud tong hop ciia cdc dan chit (1)-(6)

Dan chdt sé (1): Tén TUPAC: 1-(2-chlorobenzyl)-
1,2,3,4-tetrahydroquinoline; CTPT: C H CIN; cam quan:
dang dau, mau héng; do tan: tan trong DCM, aceton,
DMSO; it tan trong ethanol; khong tan trong nudc; phuong
phép tinh ché: sic ky cot véi hé dung moi n-hexan:DCM
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(95:5); hiéu suat: 19,2 %; phd 'H-NMR (500 MHz, CDCL,):
6 7,39-7,38 (m; 1H); 7,24-7,22 (m; 1H); 7,21-7,15 (m; 2H);
7,0 -6,94 (m; 2H); 6,58 (td; J/=7,0 Hz; J =1,0 Hz; 1H); 6,32
(d; J=8,0 Hz; 1H); 4,51 (s; 2H); 3,40 (t; /=6,0 Hz; 2H); 2,85
(t; J=6,0 Hz; 2H;); 2,08-2,03 (m; 2H); phd *C-NMR (125
MHz, CDCL,): § 145,2; 135,7; 133,0; 129,5; 129,0; 128,0;
127,6; 127,3; 126,9; 122.2; 116,0; 110,9; 53.5; 50,1; 28,1;
22.,5.

Dan chdt sé (2): Tén IUPAC: 1-benzyl-1,2,3,4-
tetrahydroquinoline; CTPT: C, H,N; cam quan: dang dau,
mau vang nhat; d tan: tan trong DCM, aceton, DMSO; it
tan trong ethanol; khong tan trong nudc; phuong phap tinh
ché: sic ky cot voi hé dung méi n-hexan:DCM (9:1); hiéu
suat: 12,0%; phd 'H-NMR (500 MHz, CDCL,): § 7,33-7,22
(m; SH); 6,97 (t; J=7,0 Hz; 2H); 6,57 (t; J=7,5 Hz; 1H);
6,50 (d; J/=8,0 Hz; 1H); 4,48 (s; 2H); 3,36 (t; J/=6,0 Hz; 2H);
2,82 (t; J=6,5 Hz; 2H); 2,01 (quintet; J=6,0 Hz; 2H); phé
PC-NMR (125 MHz, CDCL,): § 145,6; 139,0; 129,0; 128,6;
127,2; 126,7; 126,6; 122,2; 115,8; 111,0; 55,2; 49,9; 28,2;
22.4.

Dan chat sé6 (3): Tén IUPAC: 1-(2-methylbenzyl)-
1,2,3,4-tetrahydroquinoline; CTPT: C_H N; cam quan:
dang dau, mau vang nhat; do tan: tan trong DCM, aceton,
DMSO; it tan trong ethanol; khong tan trong nuéce; phuong
phap tinh ché: sic ky cot véi hé dung moi n-hexan:DCM
(9:1); hiéu suét: 57,8%; ph6 'H-NMR (500 MHz, CDCL):
0 7,19-7,11 (m; 4H); 6,99-6,94 (m; 2H); 6,57 (td; /=7,5 Hz;
J=1,0 Hz; 1H); 6,37 (d; J=8,0 Hz; 1H); 4,39 (s; 2H); 3,34 (t;
J=5,5 Hz; 2H); 2,84 (t; J=6,0 Hz; 2H); 2,32 (s; 3H); 2,05-
2,00 (m; 2H); phd BC-NMR (125 MHz, CDCl,): 6 145,7;
136,0; 135,5; 130,3; 128,9; 127,2; 126,6; 126,1; 126,0;
122,2; 115,8; 110,8; 53.,4; 49,7; 28,2; 22,5; 18,9.

Dan chat s6 (4): Tén IUPAC: l-allyl-1,2,3,4-
tetrahydroquinoline; CTPT: C ;H /N; cam quan: dang dau,
mau vang nhat; d tan: tan trong DCM, aceton, DMSO; it
tan trong ethanol; khong tan trong nudc; phuong phap tinh
ché: sic ky cot voi h¢ dung méi n-hexan: DCM (9:1); hi¢u
suat: 50,1%; phé 'H-NMR (500 MHz, CDCL): § 7,02 (t;
J=8,0 Hz; 1H); 6,94 (d; J=7,5 Hz; 1H); 6.56 (t; J=8,0 Hz;
2H); 5,88-5,81 (m; 1H); 5,21-5,13 (m; 2H); 3,87 (d; J=5,0
Hz; 2H); 3,27 (t; J=6,0 Hz; 2H); 2,76 (t; J=6,0 Hz; 2H);
1,96 (quintet; J=6,0 Hz; 2H); phdé “C-NMR (125 MHz,
CDCl,): 6 145,3; 133,6; 129,0; 127,1; 122,4; 115,9; 115,7;
111,0; 53,8; 49,2; 28,2; 22,3.

o1



Dan chat s6 (5): Tén IUPAC: 1-(naphthalen-2-
CTPT: C,HN;
cam quan: bot két tinh, mau vang nau; do tan: tan trong
DCM, aceton, DMSO; it tan trong ethanol; khong tan trong
nude; phuong phap tinh ché: sic ky cot véi hé dung moi
n-hexan:DCM (95:5); hi¢u suat: 1,1%; nhiét do néng chay:
92-93°C; phd '"H-NMR (500 MHz, CDCL,): 6 8,00 (d; J=8,0
Hz; 1H); 7,91 (d; J=8,0 Hz; 1H); 7,77 (t; J=4,5 Hz; 1H);
7,56-7,51 (m; 2H); 7,39 (d; J=4,5 Hz; 2H); 7,02 (d; J=7,5
Hz; 1H); 6,95 (t; J=7,5 Hz; 1H); 6,59 (t; J=7,0 Hz; 1H);
6,44 (d; J=8,5 Hz; 1H); 4,92 (s; 2H); 3,40 (t; J=5,5 Hz; 2H);
2,87 (t; J=6,0 Hz; 2H); 2,06 (quintet; J=5,9 Hz; 2H); ph
PC-NMR (125 MHz, CDCL,): 6 145,7; 133,9; 132,8; 131,2;
128,93; 128,88; 127,4; 127,3; 126,0; 125,7; 125,6; 123,6;
122,7;122,4; 115,9; 111,0; 53,3; 49,7; 28,3; 22,5.

ylmethyl)-1,2,3,4-tetrahydroquinoline;

Dan chdt sé6 (6): Tén ITUPAC: I-tosyl-1,2,3,4-
tetrahydroquinoline; CTPT: C H,NO,S; cam quan: tinh
thé hinh kim, mau tréng; d6 tan: tan trong DCM, aceton,
DMSO; it tan trong ethanol; khong tan trong nudc; phuong
phap tinh ché: két tinh lai bang ethanol tuyét di; hiéu suat:
33,5%; nhiét d nong chay: 95-96°C; phé '"H-NMR (500
MHz, CDCL,): & 7,79 (d; J=8,5 Hz; 1H); 7,47 (d; J=8,0
Hz; 2H); 7,19-7,17 (m; 3H); 7,07 (t; J=7,5 Hz; 1H); 7,00
(d; J=7,5 Hz; 1H); 3,80 (t; J=6,0 Hz; 2H); 2,44 (t; J=7,0
Hz; 2H); 2,38 (s; 3H); 1,64 (quintet; J=6,0 Hz; 2H); phd
BC-NMR (125 MHz, CDCL,): § 143,5; 136,9; 136,8; 130,7;
129,6; 129,1; 127,1; 126,5; 125,0; 124.9; 46,5; 26,6; 21,6;
21,5.

Duya theo tra ciru trén SciFinder [11], cac dan chat s6 (1),
(4) va (5) 1a cac dan chat moi chua dugc cong bé cac dit lieu
phé thuc nghiém; cac dan chét sb (2), (3) va (6) c6 cac két
qué phén tich phd phul hop véi tai lidu tham khao [12, 13].
Két qua phan tich phd 'H-NMR va *C-NMR va SKLM ciia
cac chét cho cdu tric hoan toan phi hop véi du kién ban
dau, do tinh khiét thich hop dé thuc hién thir nghiém hoat
tinh sinh hoc.

3.3. Két qua khdo sdt tic dung bé tro khing sinh
cefuroxim

Gia tri MIC cta cefuroxim ddi voi cac ching MRSA
ATCC 33591, MRSA 29, MRSA 84 lan luot 1a >1024,64 va
128 pg/ml (bang 3). Céc gia tri MIC trén cho thay, 3 chung
vi khuan nay dé khang déi v6i cefuroxim theo bang bién
giai cua CLSI (Clinical & Laboratory Standards Institute -
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Vién Tiéu chuan Phong thi nghiém va Lam sang) (MIC>8
ng/ml) [14]. Cac dan chét tetrahydroquinoline (1)-(6) déu
chua ghi nhan hoat tinh khang khuin & ndng d6 800 puM.
Nhu vy, cac chit nghién ctru pht hop dé khao sat tac dung
b6 trg v6i cefuroxim trén 3 ching vi khuan thir nghiém.

Bang 3. Tac dung lam giam ndng dd (rc ché t6i thiéu doéi v&i
cefuroxim ctia cac dan chét (1)-(6). Thir nghiém duwoc I&p lai 3 1an.

MIC ciia cefuroxim (pg/ml)

Ton  Ching MRSAATCC33591  Chiing MRSA 29 Chiing MRSA 84

M e PhG Sl RO ppg S0 KMOE b G
hihop o g R idm
phoihop  hop g - P giim hop op g

) >256 0 8 8 16 8

@ >256 0 16 4 2 4

@) >256 0 8 8 16 8
>1024 64 128

©) >256 0 >16 0 >3 0

) >256 0 >16 0 >32 0

(6) >256 0 >16 0 >32 0

Véi ndng do 400 uM (<1/2 MIC), dan chat sb (1) da
dugc ching minh c6 tac dung bo tro khang sinh trong dong
v6i nghién ciru cia MLA. Farha va cs (2014) [8] trong diéu
kién thtr nghiém tai Viét Nam.

Trong s6 6 din chét tetrahydroquinoline tong hop, cac
dan chat sb (1), (2) va (3) c¢6 kha ning lam giam MIC ciia
cefuroxim & 2 trong s6 3 ching MRSA thir nghiém. Trong
d6, dan chat sb (1) va (3) thé hién hoat tinh t&t hon véi do
giam MIC 1a 8 14n so v&i dan chét s6 (2) v6i d6 giam MIC
1a 4 1an & 2 chung phén lap tir 1dm sang (chung MRSA 29
va MRSA 84). Nhu viy, dan chit s (3) da dugc phat hién
¢6 hoat tinh b trg cefuroxim tuong dwong din chat s6 (1).
Do giam MIC ctia cefuroxim khi ¢6 mit chét nghién ciru dbi
voi 2 chuing MRSA lam sang 1a nhu nhau.

Mat khac, khong c6 su giam MIC cua cefuroxim nao
duogc ghi nhan trén ching MRSA ATCC 33591. Diéu nay
cho thay, co ché dé khang cua ching MRSA ATCC 33591
va MRSA 29, MRSA 84 khong dong nhét va ching MRSA
ATCC 33591 c6 thé khong chira dich tic dong ma cac chat
dugc téng hop trong nghién ctru nay nhiam dén.

Duya vao két qua khao sat tac dung lam giam MIC ddi
v6i cefuroxim cua cac chat nghién ctru, dan chat s6 (1) va
(3) dugc lya chon lam cac chét tiém nang dé xéac dinh FIC
trong phdi hop voi cefuroxim trén 2 ching vi khuin MRSA
29 va MRSA 84 (hinh 3).
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Hinh 3. Thir nghiém ban c& ctia phéi hgp cac chat tiém nang va cefuroxim trén (A) MRSA 29, (B) MRSA 84.

Két qua thir nghiém ban cd ctia cac phdi hop tiém ning
duoc trinh bay trong hinh 3 va cac gia tri FIC dugc xac dinh
chi tiét & bang 4. Trong d6, dan chét s (1) va (3) thé hién tac
dong twong duong nhau trong phdi hop véi cefuroxim. Khi
nong do chat thir nghiém cang tang thi gia tri FIC ctia phdi
hop cang giam. Nhu vy, tac dong cta cac dan chat tiém
nang nay phu thudc vao ndng do, voi mirc tac dong cao nhat
dugc ghi nhan 14 hiép dong. Cu thé 1a & néng do 200 pM
(<1/4 MIC), dan chét s (1) va (3) déu cho thdy kha ning
1am giam MIC ciia cefuroxim I6n nhét (giam 8 1an) va gia tri
FIC t6t nhat trén ca 2 chung vi khuan MRSA 29 va MRSA 84
(FIC<0,25). So sanh v&i cac nghién ctru trude day, két qua
nghién ctru cho thdy sy tuong dong vé tac dung hiép dong
clia cac dan chat tiém ning véi cefuroxim trén cac ching
MRSA. Vi cac dan chat ciing nhém tetrahydroquinoline,
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nghién ctru cia M.A. Farha va cs (2014) [8] cho thdy, phéi
hop cta dan chit sb (1) va cefuroxim c6 tac dung hiép dong
trén ching MRSA USA300 véi FIC 1a 0,19. Két qua cia
nghién ctru ndy da khang dinh tic dung cua dan chat s6 (1)
voi 2 chung MRSA 1am sang tai Viét Nam.

Bén canh d6, mot sd nghién ciu vé hoat tinh bd tro
cefuroxim cta cic dan chat khong cing nhom cau tric
tetrahydroquinoline ciing dwoc cong bd. Nghién ciu
ciia HK. Lui va cs (2019) [15] cho thidy mot sé dan chit
3-aminobenzamid c6 tac dung hiép ddng véi cefuroxim trén
3 ching MRSA lam sang voi FIC 1a 0,1. Nghién ctru cua J.
Yap va cs (2021) [16] dd ching minh tac dung hiép dong
ciia 1,4-naphthoquinon va cefuroxim trén mét s ching
MRSA khac nhau véi gia tri FIC tir 0,06 dén 0,3.



Bang 4. Két qua xac dinh gia tri chi s6 ndng dé trc ché cta phdi
hop cua phéi hop cac chat tiém nang va cefuroxim.

MIC cefuroxim MIC chit nghién ciru
Tén chét Vi tri (pg/ml) (HM) ............................... FIC Téc d(:)ng
th.ng Phoi th.ng Phii hap
phoi hgp  hgp phoi hgp
MRSA29
1 3 25 <052 Conghop
0 2 16 > 800 50 <028  Higp dong
3 8 200 <025  Hiép dong
1 o 32 25 <0,52  Cong hop
?) 2 16 > 800 50 <028  Hiépdong
3 8 200 <025  Hiép dong
MRSA 84
1 64 25 <052 Conghop
) 2 3 > 800 50 <028  Higp dong
3 % 16 200 <025  Hiép dong
1 64 25 <052 Conghop
3 2 3 > 800 50 <028  Higp dong
3 16 200 <025  Higp dong

Dua vao hoat tinh cua cic dan chét co thé théy, nhém
chire benzyl trong cac dan chat tetrahydroquinoline lién quan
dén tac dung bd tro khang sinh. Dic biét, cac dan chét mang
nhém chirc benzyl c6 nhom thé & vi tri ortho nhu (1) va (3) co
kha ning bd tro khang sinh tot hon. Tuy nhién, sb luong cac
dan chit mang nhom chirc benzyl trong nghién ctru nay con
han ché. Do d6, viéc thay d6i nhom thé va vi tri nhom thé trén
vong benzen cua khung cau tric benzyl nham tao thém nhiéu
dan chét benzyl thé véi ciu trac va hoat tinh khac nhau nén
duoc tiép tuc thuc hién. Bén canh do, viéc lai hoa giita khung
tetrahydroquinoline véi cac cdu tric tiém ning di cong bd
nén duge xem xét nham cai thién hoat tinh [8].

4. Két luan

Sau dan chat mang khung ciu tric tetrahydroquinoline
két hop v6i cac nhom chirc hoa hoc va khung cu triic vong
khac nhau da duoc tong hop va tinh ché dat d6 tinh khiét phu
hop. Trong d6, cac dan chat mang nhém chirc benzyl cho
théy tiém nang khoi phuc sy nhay cam cua 2 chung MRSA
lam sang trong diéu kién Viét Nam 1a MRSA 29 va MRSA
84 dbi vai khang sinh cefuroxim, véi gia tri FIC<0,25.
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