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Muc tiéu: Nghién ctu duogc thuc hién nham
phan lap, xac dinh cdu trac hoa hoc va hoat tinh
khang vi sinh vat, gay doc té bao mot s6 hop chét
tir can chiét ethyl acetate (EtOAc) cua dich nudi
ciy ching vi nim bién Penicillium sp. M485.
P6i twong: Chung vi nim bién Penicillium sp.
M485, phan lap tu mau san hd mém thu nhan &
ving bién dio Bach Long V¥ thanh phd Hai
Phong ndm 2019. Phwong phap nghién ctru:
Cac phuong phap nghién ctu thyc nghiém hoda
hoc, sinh hoc. Két qui va Kkét ludn: Tt cdn chiét
EtOAc ciia dich nuéi cdy chung vi nim bién
M485, da phan 1ap, xac dinh cau triic va hoat tinh
khang vi sinh vat 2 hop chit 1a 3,4-dihydroxy-
6,7-dimethyl-quinolin-2-carboxylic 1) wva
xanthone (2). Thir nghiém cho thdy ca hai hop
chat déu thé hién hoat tinh khang vi sinh vat ddi
v6i 6/7 chung vi sinh vat kiém dinh thir nghiém
(MIC 64 - 256 ug/mL) va chi hop chét 2 thé hién
hoat tinh gdy doc té bao dbi véi dong té bao ung
thu biéu mo (KB) va dong té bao ung thu phoi
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(LU-1) voi gia tri ICso (ug/mL) twong Ung la
12,57 va 25,6.

Tir  khoa:  3,4-dihydroxy-6,7-dimethyl-
quinolin-2-carboxylic, doc t& bao, Penicillium,
khang vi sinh vat, vi nam bién, xanthone.

SUMMARY

ISOLATION OF TWO BIOLOGICAL

ACTIVE COMPOUNDS FROM THE

MARINE-DERIVED FUNGUS
PENICILLIUM SP. M485

Aims: The study was done to identify the
structure and antimicrobial, cytotoxic activities
of isolated compounds from the ethyl acetate
extract of the marine-derived fungus Penicillium
sp. M485 culture broth. Subject: The marine-
derived fungus strain Aspergillus sp. M485,
which was isolated from a soft coral collected
from Bach Long Vy island, Hai Phong.
Methods: Experimental methods in chemistry
and biology. Results and conclusion: Tow
compounds were isolated from the ethyl acetate
extract of penicillium sp. M485 culture broth,
including 3,4-dihydroxy-6,7-dimethyl-quinolin-
2-carboxylic (1) and xanthone (2). Both isolated
compounds shown inhibition acitivites agianst
6/7 tested microorganisms (MIC 64 - 256
pg/mL) and only compound 2 actived against
two cancer cell lines KB (human epidemic
carcinoma) and LU-1 (lung carcinoma) with the
ICs value of 12,57 va 25,6 pg/mL, respectively.

Keywords: 3,4-dihydroxy-6,7-dimethyl-
quinolin-2-carboxylic, cytotoxic, Penicillium,
antimicrobial, marine-derived fungi, xanthone.
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CONG TRINH NGHIEN CUU KHOA HOC TRUONG PAI HOC Y DU'Q'C HAI PHONG

I. DAT VAN DE

Vi sinh vat (VSV) bién, chiu anh huéng
clia moi truong song khic nghiét, c6 kha
ning san sinh cac hop chit ty nhién co cau
truc hoa hoc cling nhu hoat tinh sinh hoc da
dang [1, 2]. Vi vay, viéc nghién ctru phat
hién cac hop chit c6 hoat tinh sinh hoc tir
VSV bién dang thu hiit sy quan tdm nghién
clru ctia nhidu nha khoa hoc trong nudc va
trén thé gioi [3]. Ké qua nghién ctu cho
thdy vi ndm bién 1a ngudn cung cip tiém
ning cac hop chit véi cau trac méi va hoat
tinh sinh hoc c6 gia tri trong y hoc [4]. Viét
Nam niam ¢ khu vuc nhiét déi gié mua, c6 b
bién dai, mat bién rong, 12 mdt trong nhirng
trung tim da dang sinh hoc bién cao cua thé
gidi [5], rt c6 tiém ning trong phat trién cac
san pham cham soc stuc khoe c6 ngudn goc
tir vi nAm bién. Tuy nhién, cho dén nay chua
¢6 nhiéu cong trinh nghién ctru vé hop chat
¢6 hoat tinh sinh hoc tir vi nAm bién Viét
Nam.

Trong khudn khd nhiém vu hop tic qudc
té gitra Truong Pai hoc Y Duogc Hai Phong
va Truong Pai hoc Dugc, Pai hoc Quéc gia
Chungnam, Han Qudc, chung vi ndm bién
Penicillium sp. M485 da duoc phan lap tir
mau san hé mém thu nhan & ving bién dao
Bach Long V§. Két qua sang loc cho thay
can chiét ethyl acetate (EtOAc) cua ching
M485 trc ché sy phét trién ciia 5/7 ching
VSV thir nghiém bao gdom 3 ching vi khuan
Gram duong, 1 ching vi khuan Gram am va
1 ching nidm v&i néng d6 trc ché tdi thiéu
(MIC) 64 - 256 pg/mL. Nghién ciru nay
duogc thuc hién véi myc tiéu phan 1ap, xac
dinh cdu trac héa hoc va thir nghiém hoat
tinh khang VSV, gy doc t& bao mot s6 hop
chat tir can chiét EtOAc cua dich nudi céy
chung vi nAm bién Penicillium sp. M485.
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II. DOl TUQONG VA PHU'ONG PHAP NGHIEN CU'U
2.1. P6i twong va dia diém nghién ciru
Pbi twong nghién ctru 1a ching vi nim

bién Penicillium sp. M485 phan 1ap tir miu

san hé mém thu nhan ¢ ving bién dao Bach

Long V¥ thanh phdé Hai Phong nam 2019.

Nghién cuu dugc thuc hién tai truong Dai

hoc Y Dugc Hai Phong; Vién Hoa Sinh Bién

va Vién Hoéa hoc, vién Han 1am Khoa hoc va

Cong nghé Viét Nam.

2.2. Thiét bj va hoa chét
Piém nong chay duoc do trén may MEL-

TEM 3.0 va phé khdi luong dugc do trén

may sic ky long ghép khéi phd Agilent

series 1100, st dung phuong phdp ion hoa
phun mu dién tr (ESI) tai Vién Hoéd Sinh

Bién, Vién Han 1am Khoa hoc va Cong nghé

Viét Nam. Phé NMR dugc ghi trén may

Bruker Avance 500 MHz véi TMS lam chét

ndi chuan tai Trung tdim cac phuong phéap

phé ung dung, Vién Hod hoc, Vién Han lam

Khoa hoc va Cong nghé Viét Nam. Sac ky

16p mong dugc thuyc hién trén ban mong

silica gel Merck 60 Fass. Sdc ki cot duoc tién
hanh vai silica gel c& hat 40-63 um (Merck)
va Sephadex LH-20 (Aldrich). Dung maoi,
hoa chat dung trong nghién ctu duoc mua
cua hang Merck va Sigma-Aldrich.

2.3. Phuwong phap nghién ctru

Phwong phap nudi ciy va tao ciin chiét

Qua trinh nudi céy va tao can chiét duge

thuc hién theo phuong phap di coéng bo [6].

Pau tién, chung vi nAm M485 trong dicu

kién bao quan dugc hoat hoa va kiém tra do

thuan ching bang cach ciy ria trén dia thach

moi truong PDA ran (Potato extract: 30 g/L;

Dextrose: 20 g/L; Agar: 14 g¢/L; Instant

ocean: 30 g/L) & nhiét do 28 °C trong 7

ngay. Céac khuan lac thuan chung duoc cay

chuyén vio 10 binh tam giac chira 2.000
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mL/binh méi truong PDA léng, bao gém
Potato extract: 30 g/L; Dextrose: 20 g/L;
Instant ocean: 30 g/L, pH 7,0, nudi lic trong
14 ngay ¢ 28 °C vé6i toc d6 lic 100
vong/phut. Sau 14 ngay, dich trong cac binh
nuoi céy duoc loc qua mang loc dé thu nhan
dich nuéi. Dich nuéi ciy (50L) sau dé dugc
chiét v6i dung méi EtOAc (3 1an x 15L), loai
b6 dung méi dudi 4p suét giam thu duoc cin
chiét EM485 (28 g).
Phwong phap phan 1ap hop chit

Can chiét EM485 (28g) duoc khao
sat sic ky ban mong v6i cac hé dung moi
khac nhau. Sau do, toan by can EM485 duoc
tinh ché trén hé thong sic ky long trung ap
(MPLC), str dung cdt silica gel pha dao véi
h¢ dung méi rira giai CH,Cl,/MeOH gradient
thu duogc 6 phan doan, ky hiéu tir EF1 - EF6.

Phan doan EF5 (5,7 g) dugc phan tach
bang sic ky cot silica gel véi hé dung moi
CH,CI/MeOH gradient thu dugc 4 phan
doan nhé (EF5.1 - EF5.4). Tinh ché phan
doan EF1.2 (150 mg) bang sic ky cot véi hé
dung mdi CH,Cly/EtOAc gradient thu duogc
hop chat 1 (6 mg).

Phan doan EF4 (2,0 g) dugc phan tach
thanh 6 phan doan nho (EF4.1 - EF4.6) bang
sic ky cot silica gel, hé¢ dung moi
CH,Cly/MeOH gradient. Tiép tuc phan tach
phan doan nho EF4.3 (500 mg) bang sic ky
cot silica gel, hé¢ dung méi CH,CIl,/EtOH
gradient thu dugc 4 mg chét sach, ky hi¢u la
2.

Phwong phap thw hoat tinh khang vi
sinh vat kiém dinh

Céc thir nghiém vé hoat tinh khang VSV
kiém dinh dugc thuc hién trén cac chung
VSV thuan ching cung cdp bdi trung tim
American Type Culture Collection (ATCC),
bao gom: ba ching vi khuin Gram am

(Escherichia coli ATCC25922, Pseudomonas
aeruginosa ATCC27853, Salmonella enterica
ATCC13076), ba chung vi khuin Gram
duong (Enterococcus faecalis ATCC29212,
Staphylococcus aureus ATCC25923,
Bacillus cereus ATCC13245) va mot chung
ndm Candida albicans ATCC10231. Dung
dich thtr nghiém duoc chuan bi béng cach
pha lodng hop chit thir nghiém trong
Dimethyl sulfoxide (DMSO) ¢ nong d6 256
pg/mL, 128 pg/mL, 64 pg/mL, 32 pg/mL, 16
pg/mL, 8 pg/mL, 4 pg/mL va 2 pg/mL,
Streptomycin va Cyclohexamide dugc s
dung 1am dbi chimg duong, ddi ching am 1a
moéi truong nudi cd6 thém luong DMSO
tuong tmg. Cac chung VSV thur nghiém duoc
nuoi trén dia 96 giéng, moi trudng LB long
va thir nghiém vdéi cac hop chit sach & dai
ndéng d6 da chuan bi, véi sd thi nghiém lip
lai N=3. Né)ng dd uc ché toi thiéu (Minimum
Inhibition Concentration - MIC (ug/mL) dya
vao d6 duc do & 610 nm bang may quang
pho Biotek va sb liéu duoc xir Iy bang phan
mém GraphPadPrism Data [7].

Phuong phap thir hoat tinh giy djc té
bao

Hoat tinh gay doc té bao dugce thur nghiém

theo  phuwong phap MTT  (3-(4,5-
dimethylthiazol-2 - yl )- 2, 5 -
diphenyltetrazolium cua tic gid Tim

Mosman, 1983 [8]. Kha ning song sot cla té
bao dugc xac dinh thong qua kha ning khu
MTT (mau vang) thanh mot phac hgp
formazan (mau tim) boi hoat dong cua
enzym dehydrogenase trong ty thé. San pham
formazan dugc hoa tan bang DMSO va do
mat do quang (OD) ¢ budc song 540 nm, tu
d6 tinh toan gia tri thé hién hoat tinh ICsg
(ndng d6 chat thir e ché 50% su phét trién
cua té bao).
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Céc dong té bao thtr nghiém c6 ngudn gdc
tir ATCC gdm: ung thu biéu mé biéu mo KB
(CCL -17™), ung thu gan Hep G2 (HB -
8065™), ung thu phéi LU-1 (HTB - 57™)
va ung thu vi MCF-7 (HTB - 22™). Cé4c
dong té bao duoc luu gir trong nito 16ng,
hoat héa va duy tri trong cdc modi truong
dinh dudng nhu DMEM (Dulbeccos
Modified Eagle Medium) hoac MEME
(Minimum Esental Medium with Eagle salt)
¢6 bd sung 7-10% FBS (Fetal Bovine Serum)
va mot s6 thanh phan thiét yéu khac. Té bao
dugc nuoi trong cac diéu kién tiéu chuan (5%
CO,, d6 4m 98%, nhiét do 37°C, vd tring).
Mau thir duoc hoa tan bang dung méi DMSO
v6i ndng d6 ban dau 1a 20 mg/ml. Tién hanh
pha lodng 2 budc trén dia 96 giéng thanh 5
diy ndng do tir cao xudng thap lan luot 1a
2564, 640, 160, 40 va 10 pg/ml. Nong do
chat thir trong dia thir nghiém twong tmg 1a
128, 32, 8, 2 va 0.5 pg/ml. Pbi ching duong
Ellipticine duoc pha trong DMSO véi nong
d6 0.01lmM.

INl. KET QUA NGHIEN cUU
3.1. Pic diém hoa 1y cia 2 hop chat
phan 1ap tir chiing vi nAm bién M485

Hop chit 3,4-dihydroxy-6,7-dimethyl-
quinolin-2-carboxylic (1): Chit rin mau
vang nhat; ESI-MS m/z: 234 [M+H]", ‘H-
NMR (500 MHz, DMSO-d6): & (ppm) 2,45
(3H, s, CH3-10); 2,47 (3H, s, CHs-11); 7,68
(1H, s, H-8); 7,89 (1H, s, H-5). *C-NMR
(125 MHz, DMSO-d6): 5¢ (ppm) 19,4 (CHs-
10); 20,0 (CH5-11); 125,8 (C-8); 128,7 (C-5);
129,8 (C-4a); 138,5 (C-8a); 139,0 (C-6);
141,7 (C-4); 144,8 (C-7); 146,3 (C-2); 149,9
(C-3): 160,5 (C=0).

Hop chét xanthone (2): Chit rin mau
trang, m.p 174 °C; ESI-MS: m/z 194,9
[M+H]"; 'H-NMR (500 MHz, CDCls): &y
(ppm) 6,67 (2H, m, H-2, H-4); 7,30 (1H, t, J
= 7,5 Hz, H-3); 7,92 (1H, d, J = 7,5 Hz, H-1).
BC-NMR (125 MHz, CDCl3): &c (ppm)
109,8 (C-9a); 116,5 (C-2); 116,8 (C-4);
132,1 (C-1); 1350 (C-3); 151,1 (C-4a);
173,0 (C-9).

3.2 Hoat tinh sinh hoc ciia cac hop chit
phén 1ap dugc

Céc hop chat 1 va 2 duoc thir hoat tinh
khang VSV kiém dinh va gy doc té bao theo
phuong phap da mo ta. Két qua thir nghiém
hoat tinh ctia cac hop chat nay dugc thé hién
0 Bang | va Bang 2.

Bing 1: Nong dé trc ché toi thiéu (MIC: ug/mL) ciia hop chit 1 va 2

MIC (ug/mL)
Hop Vi khuin Gram dwong Vi khuin Gram 4m Nam
chat E. S. B. E. P. S. C.
faecalis | aureus | cereus coli | aeruginosa | enterica | albicans

1 128 256 256 64 256 128 -

2 128 256 256 32 256 64 -

S 256 256 128 32 256 128

C 32

S: Streptomycin; C: Cycloheximide; -: MIC > 256 pug/mL
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Bing 2: Nong dg iic ché 50% sw phit trién cdc dong té bio ung thur ciia hop chit 1 vi 2

Hop chét 1Cs0 (ng/mL)
| KB LU-1 Hep G2 MCF-7
1 - - - -
2 12,57 25,6 - -
Ellipticine 0,31 0,45 0,28 0,53

-1 1Cs0 > 128 pg/mL

IV. BAN LUAN

Hop chit 1 dwuoc phén 1ap dudi dang chit
ran mau vang nhat. Phd khéi ESI-MS cho pic
ion gia phan tir & m/z 234 [M+H]". Trén pho
'H-NMR cho tin hiéu cta 2 nhém methin
vong thom duéi dang singlet ¢ oy 7,89 (1H,
s, H-5) va 7,68 (1H, s, H-8), 2 nhdm methyl
& Sy 2,44 (3H, s, CH3-10) va 2,47 (3H, s,
CHs-11).

Dua vao phd *C-NMR, DEPT va HSQC
cho phép xac dinh hop chit 1 ¢d 12 nguyén

tir carbon trong d6 c6 2 nhoém methyl & o¢
19,4 (CHs-10) va 20,0 (CHs3-11), 1 nhém
carbonyl ¢ 6¢c 160,5 (C=0), 2 nhém methin
& oc 125,8 (C-8), 128,7 (C-5) va 7 carbon
khong lién két truc tiép voi hydro ¢ 8¢ 129,8
(C-4a); 138,5 (C-8a); 144,8 (C-7); 146,3 (C-
2) va 149,9 (C-3). P chuyén dich hoa hoc
cua 4 carbon C-8a, C-2, C-3 va C-4 cho phép
xac dinh 4 carbon nay gin truc tiép voi
nguyén tir nito hodc oxy.

Bing 3: So sanh dit ligu pho NMR ciia 1 va hop chit tham khdo

L 1 3,4-dihydroxy-6,7-dimethyl-quinolin-2-carboxylic
Vi tri
: dn*P dd boi (J, Hz) | 8c*° 5:° *d6 bdi (J, Hz) oo
146,3 146,3
149,9 149,9
141,7 141,7
4a 129,8 129,8
5 7,895 128,7 7,895 128,6
6 139,0 139,0
7 144.8 144.8
8 7.68s 125,8 7.68s 125,8
8a 138,5 138,5
9 160,5 160,5
10 245s 19,4 245s 19,4
11 2.47 s 20,0 2.47 s 20,0

% trong DMSO-d6, b500 MHz, ¢ 125 MHz, # Ou.c cua chét tham khao [9].
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Phé HMBC (Hinh 1) cta 1 cho twong tac
xa gifra proton cia nhoém methyl & 6y 2,45
(CH3-10) vai C-5, C-6, C-7 cho phép xac
dinh nhém methyl ndy gin voi carbon C-6.
Tuong tac xa gitta proton cua nhém CHs ¢
dn 2,48 (CH3-11) vai C-6, C-7, C-8 cho phép
x4c dinh nhém methyl ndy gin véi carbon C-
7. Ngoai ra tuong tac gitta H-5 ¢ oy 7,89 véi
C-4, C-8a va C-7 cho phép xac dinh lién két

giita C-4a voi C-4, C-5 va C-8a. Két hop cac
dir kién phd MS, 1D- NMR va 2D-NMR va
so sanh voi tai li¢u tham khao (Bang 3) cho
phép xac dinh hop chit 1 1a 3,4-dihydroxy-
6,7-dimethyl-quinolin-2-carboxylic (Hinh 2).
Hop chét ndy di timg dugc phan 1ap trude
day tir chung xa khuan bién Micromonospora
sp. G019 [9].

7\ HMBC

Hinh 1: Mt sé twong tic chinh trén phé HMBC ciia hop chit 1 va 2

Hop chét 2 dwuoc phan lap dudi dang chat
ran mau trang, diém nong chay 174°C. Pho
khéi ESI-MS cho pic ion gia phan tir & m/z
194,9 [M-H]. Phé H-NMR xuét hién tin
hiéu cta 4 proton vong thom & 6y 6,67 (2H,
m, H-2+ H-4); 7,30 (1H, t, J = 7,5 Hz, H-3);
7,92 (1H, d, J=7,5 Hz, H-1).

Trén phd *C- NMR va DEPT xuét hién

tin hi¢u cua 4 nhém methin vong thom & d¢
135,0 (C-3); 132,1 (C-1), 116,8 (C-4); 116,5
(C-2), 1 nhéom carbonyl ¢ 6¢ 173,0 (C-9), 2
carbon khéng lién két tryc tiép véi hydro &
8¢ 109,8 (C-9a) va 151,1 (C-4a). Dya vao cac
s6 liéu phd ESI-MS, *H-NMR va *C- DEPT
cho phép du doan rang hop chat 2 c6 céu tric
dbi xtng.

Bing 4: So sdnh div liéu phé NMR ciia 2 va hop chit tham khdio

Vi tri 2 Xanthone
: 81 d6 boi (J, Hz) 5c*C 5c2d#
1 7.92d (7,5) 132,1 126 4
2 6,67 m 116,5 123,5
3 7,30t (7,5) 135,0 1341
4 6.67 m 116,8 117,2
4a 151,1 155,3
9 173,0 176,2
9 109,8 121,5

®trong CDCls, 500 MHz, ©125 MHz, ¢ 25,2 MHz, # 8y, ¢ chat tham khao [10, 11].
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Cac manh phan tir sau d6 duoc xac dinh bang phé HMBC. Trén phé HMBC (Hinh 1) cho
thdy twong tac xa gitra H-1 v6i C-3, C-4a va C-9, tuong tac gitta H-3 v6i C-1 va C-4a, tuong
tac gitra H-2/H-4 v6i C-9a va C-3. Tur cac dit liéu phd MS, 1D va 2D -NMR va so sanh véi
tai liéu tham khao (Bang 4) cho phép xéac dinh chét 1a 2 1a xanthone (Hinh 2) [10, 11].

Hinh 2: Céu tritc cdc hop chit 1 va 2 phén ldp tiv chiing vi ndm bién M485

V. KET LUAN

Hai hop chit di dugc phan lap tir cin
chiét khang VSV cia ching vi nim bién
Penicillium sp. M485 c6 ngudn gbc tir mau
san hd mém thu nhan & ving bién dao Bach
Long V¥ thanh phd Hai Phong. Bang cac
phuong phap phd va so sanh véi tai liéu tham
khao cho phép xac dinh céu tric cia hai hop
chat 1a 3,4-dihydroxy-6,7-dimethyl-quinolin-
2-carboxylic (1) va xanthone (2). Thir
nghiém cho thay ca hai hop chat déu thé hién
hoat tinh khang VSV dbi véi 6/7 ching vi
sinh vat kiém dinh thir nghiém (MIC 64 -
256 pug/mL) va chi hop chéat 2 thé hién hoat
tinh gay doc té bao dbi voi dong té bao ung
thu biéu mé (KB) va dong té bao ung thu
phdi (LU-1) véi gia tri ICsp (ug/mL) tuong
ung la 12,57 va 25,6. Day la phat hién quan
trong, dinh hudng sir dung chung vi nim
M48S5 trong céac nghién clru sau hon.

Loi cam on: Nghién clru nay dugc hoan
thanh voi su tai trg kinh phi tir dé tai ma s6
HNQT/SPBP/11.19 cua B6 Khoa hoc va
Cong nghé Viét Nam.
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THU'C TRANG KHANG THUOC LAO HANG MOT O BENH NHAN LAO
PHOI TAI BENH VIEN PHOI HAI PHONG TU 2018 PEN 2019
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TOM TAT

Muc tiéu: Mo ta thuc trang khang thude lao
hang mot & bénh nhan lao phdi quan 1y tai Bénh
vién Phoi Hai Phong tir 2018 dén 2019. Poi
twong va phwong phap: Nghién ciru hoi ctu
trén 455 bénh nhan lao phdi (327 bénh nhan lao
méi va 128 bénh nhén lao tai tri) diéu tri tai bénh
vién tir 2018 dén 2019 trong d6 c6 176 bénh
nhan lao khéng thubc. Két qua: nghién ciru cho
thay ti 1& khang thudc cta bénh nhéan lao phéi 1a
38,7% (lao tai tri 63,3%; lao moi 1a 29,1%). Pa
khang thudc (MDR) chiém 12,1% (lao méi la
4,9%; lao tai tri 12 30,5%). Trong s6 bénh nhan
khang thudc, ti 18 khang streptomycin (SM) la
84,1%; khang isoniazid (INH) la 72,2%; khang
rifampicin (RMP) la 35,8% va khang ethambutol
(EMB) 1a 26,7%. Bénh nhén lao phdi khang
RMP c6 87,3% da khang thudc. Két luan: Ti 1¢
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khang thudc & bénh nhan lao phdi 1a 38,7% va da
khang thudc chiém 12,1%. Tinh trang khang
thudc va da khang thudc hay gip ¢ nhiing bénh
nhan da c6 tién st diéu trj lao.

Tir khoa: Bénh lao, khang thudc, da khang
thudc, Bénh vién Phdi Hai Phong.

SUMMARY
FIRST LINE DRUG RESISTANCE
STATUS AMONG PULMONARY
TUBERCULOSIS PATIENTS AT
HAIPHONG LUNG HOSPITAL IN 2018-
2019 PERIOD
Objectives: Our study aimed to describe the
first line TB drug resistance among pulmonary
TB patients at Haiphong Lung Hospital during
2018-2019 period. Subjects and methods: The
restrospective study conducted among 455
pulmonary tuberculosis (TB) patients treated at
Haiphong Lung Hospital from 2018 to 2019 (327
new cases and 128 previously treated cases), of
which, 176 cases was drug resistant. Results:
The study showed that the propotion of drug
resistance among pulmonary TB patients was



