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ABSTRACT

Objectives: The study analyzes the influence of Plasmodium falciparum K13 mutations on IC,
levels to some anti-malarial drugs in vitro in Gia Lai to determine the drug sensitivity and resistance
to Plasmodium falciparum.

Subjects and methods: The study was conducted in the laboratory with a descriptive research
design. Sume body included A total of 42 blood samples and cultured parasite samples from the
patients diagnosed with uncomplicated P. falciparum malaria in Gia Lai were included.

Results: The mean IC, of artesunate for Plasmodium falciparum was 3.06 + 3.10 nmol/L. The mean
IC,, of dihydroartemisinin for Plasmodium falciparum was 2.95 + 2.19 nmol/L. The mean IC,, of
chloroquine for Plasmodium falciparum was 67.7 = 51.3 nmol/L. The risk of chloroquine resistance
in samples with drug resistance-related K13 genes was 1.47 times higher than that in samples without
ART resistance-related K13 genes, with OR = 1.47, 95%CI: 1.15-4.79. The mean IC, of piperaquine
for Plasmodium falciparum was 43.5 = 24.9 nmol/L.

Conclusions: The mean IC,; of samples with K13 gene mutations was higher than that of those
without K13 mutations for 4 ART drugs, including artesunate, dihydroartemisinin, chloroquine, and
piperaquine. The risk of chloroquine resistance in samples with drug resistance-related K13 genes
was 1.47 times higher than that in samples without ART resistance-related K13 genes.

Keywords: Treatment efficacy; chloroquine, P. Falciparum.
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PHAN TiCH ANH HUONG CUA DOT BIEN GEN K13
CUA PLASMODIUM FALCIPARUM PEN NONG >Te) IC,,
VOl MOT sO THUOC PIEU TRI SOT RET TREN IN VITRO

TAlI GIA LAI

Nguyén Quang Thiéu®, Hoang Pinh Canh

Vién Sot rét-Ky sinh tring-Con tring Trung wong - 34 Trung Vin, Nam Tir Liém, Ha Néi, Viét Nam

Ngay nhan bai: 14 thang 02 nam 2023
Chinh stra ngay: 15 thang 03 ndm 2023; Ngay duy¢t dang: 13 thang 04 nam 2023

TOM TAT

Muc tiéu: Phan tich anh hudng ctia dot bién gen K13 cta Plasmodium falciparum dén ndng do IC,,
voi mot sO thuoc diéu tri sot rét trén In vitro tai Gia Lai, nham xac dinh ty 1€ nhay, khang cua thudc
v6i Plasmodium falciparum

Poi twong va phwong phap: Dé tai duoc thuc hién bang phwong phap nghién ctru mé ta thuc
nghiém tai labo v&i 42 miu mau va mau ky sinh tring nudi cdy ctia bénh nhan duoc chan doan s6 rét
do P. falciparum chua bién ching tai Gia Lai.

Két qua: IC,, trung binh cua artesunat d6i voi Plasmodium falciparum 13 3,06 + 3,10 nmol/L; IC,,
trung binh cua dihydroartemisinin d6i v6i Plasmodium falciparum 2,95 + 2,19 nmol/L; IC, trung
binh cta chloroquin doi voi Plasmodium falciparum 67,7 + 51,3 nmol/L; Nguy co khang chloroquin
& cac mau c6 gen K13 lién quan dén khang thude cao gip 1,47 1an mac miu khong c6 gen K13 lién
quan dén khéng thuc ART, v6i OR = 1,47, 95%CI: 1,15-4,79; IC,, trung binh cua piperaquin dbi
v6i Plasmodium falciparum 43,5 + 24,9 nmol/L.

Két luan: IC 5, trung binh cua cac mau c6 dot bién gen K13 cao hon nhém khong co gen dot bién K13
d6i voi 4 loai thubc ART gdm artesunat, dihydroartemisinin, chloroquin, piperaquin. Nguy co khang
chloroquin & cac mau co gen K13 lién quan dén khang thudc cao gap 1,47 1an cac mau khong cé gen
K13 lién quan dén khang thudc ART.

Tir khéa: Hiéu luc didu tri; chloroquin, P. falciparum.

*Tac gia lién h¢
Email: thieunqg@yahoo.com
Dién thoai: (+84) 912 216 817
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1. PAT VAN PE

Ky sinh tring st rét khang thudc de doa dén chuong
trinh loai trir st rét & cac nudc trén thé gidi, vi vay
nghién ctru giam sat IC,, 1a can thiét va bét budc
dodi voi cac nude co luu hanh sot rét do Plasmodium
falciparum. Gia lai 1 tinh thudc mién Trung - Tay
Nguyén Viét Nam, 13 tinh c¢6 ty 16 mic sbt rét cao nhat
ca nude trong d6 Plasmodium falciparum chiém ty 18
cao nhét, tinh hinh khang thudc artemisinin (ART) dién
bién phirc tap de doa sy thanh cong ciia chuong trinh
loai trir sbt rét vao nim 2030 & Viét Nam. Véi tinh
cap thiét ciia van dé chung toi thyc hién dé tai nghién
ctru: Phan tich anh huéng cua dot bién gen K13 cua
Pla;modf'um falc:iparum dén ndng do IC,, v6i m(f)t‘sé)
thuoc diéu tri sot rét trén In vitro tai Gia Lai, nham
muc tiéu xac dinh ty 1& nhay, khang cia thudc voéi
Plasmodium falciparum, thong qua xac dinh IC, cta
cac thudc artesunat, dihydroartemisinin, chloroquin,
piperaquin.

2. PHUONG PHAP NGHIEN CUU

2.1. Mt s tir viét tit va thuit ngir sir dung trong
nghién ciru

ICSQ: 50 Inhibitorngoncentration - Néng,d(f) trc ché t6i
thieu 50% phat trién cua ky sinh trung sot rét & 1 mau
thir nghi¢m; IC, | trung binh: Nong do e ché 50% phat
trién cta ky sinh trung sot rét trung binh cia cidc mau
thir nghiém.

K13: Kelch — gen K13; K13 propeller — Vung canh quat
trén nhidm sic thé sb 13 ctia Plasmodium faplciparum

PCR: Polymerase Chain Reaction: Phan tng chudi
Polymerase

WWARN Worl Wide Antimalarial Resistance Network
— Mang lu6i khang thude s6t rét toan cau.

2.2. Poi twgng, dia diém, thoi gian nghién ctru
- Déi twong nghién ciru:

+ MAu m4u ctia 42 bénh nhan duoc chin doan sb rét do
P. falciparum chua bién chung tai Gia Lai [1].

+ Cac mau ky sinh trung sét rét P. falciparum nudi cdy.

- Dia diém nghién cvwu: Dé tai thuc hién tai huyén
KrongPa, tinh Gia Lai.

- Thoi gian nghién cwu: Nam 2019.
2.3. Phuwong phap nghién ciru

- Thiét ké nghién ciru: Dé tai thiéu ké bang phuong
phap nghién ciru mo6 ta co phan tich trong labo vé thi
nghi¢m lam sang in vivo tai thuc dia.

- C& mdu va phwong phdp chon miu:

42 mau nudi cdy ky sinh trung s6t rét P. falciparum,
trong d6 c6 25/42 mau co dot bién gen K13 da duogc
khing dinh lién quan dén khang ART va dén chat.

- Cdc ky thudt siv dung trong nghién ciru: Dé tai st
dung cac ky thuat [2], [3].

+ Ky thuat nudi cdy ky sinh tring sot rét rét P.
falciparum tai labo

+ K¥ thuat phan tich danh gia d¢ nhay cam cua ky sinh
tring st rét

- Tiéu chudn ddanh gid nhay, khdng:

Hién nay méi chi c6 chloroquin da c6 tiéu chuan danh
gia khang thudc thong qua nong do IC,, cua thude, vai
cac thuoc khac chua c6 ti€u chuan cu thé ma chi dua
vao giam sat ndng do IC,,, néu ting dan IC,, tic la ty
1¢ thudn khang thudc cta ky sinh trung sot rét cling
tang dan. Riéng v6i chloroquine 1a IC,, > 100 nmol/L

(4], [5]-

- Trang thiét bi va vit ligu nghién ciru: Cac thudc bot
artesunat, chloroquin phosphat, dihydroartemisinin,
piperraquin phosphat dugc cung cap cia WHO; Gidy
thAm Whatman 3MM, binh chira nito 16ng; Céc trang
thiét bi phuc vu nudi cdy ky sinh tring sot rét P.
falciparum tai labo va danh gid d§ nhay cam cua ky
sinh tring st rét P. falciparum véi thude dicu tri.

2.4. Cac chi s6 trong nghién ctru

Céc chi sb trong nghién ctru gdm: Ty 18 (%) thé phan
liét bi (e ché & mdi néng dd cua tung loai thudc; Néng
d6 trc ché 50% phat trién cua P. falciparum [4], [5].
2.5. Phén tich s6 liéu

Xac dinh nong d¢ trc ché IC,, su phat trién ciia ky sinh
trung duoc tinh toan bang phan mém phén tich va bao
cdo (IVART) dugc phat trién truc tuyén boi WWARN.

3.KET QUA

3.1. Anh hudng ciia dot bién gen K13 lién quan
dén khang thudc véi nong dd trung binh IC,, cia
artesunat

Vé6i 42 mau nudi cdy P. falciparum véi artesunat két
qua nhu sau:
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Bing 3.1. Nong d¢ IC L, trung binh ¢ cac mdu thiv nghi¢m véi artesunat (n = 42)

Kiéu gen S6 lwong IC_, trung binh (nmol/L) Giatrip
C6 dot bién gen K13 lién quan khang ART 25 3,50
K,iéu hoang dai hodc dot bién K13 khong lién quan 17 218 <0,01
dén khang ART ’
Tong 42 2,93+2,17 (0,41 — 14,55)

42 mau nudi cdy P. falciparum, da dugc thyc hién ky
thuat PCR, trong do6 c6 25 mau di xac dinh c6 dot bién
gen K13 lién quan dén khang thudc, 17 miu khong
c6 dot bién gen K13 lién quan dén khang thude (kiéu
hoang dai).

Khéc biét c6 ¥ nghia thong ké vé& ndng do IC,, trung
binh & nhom c6 dot bién gen K13 lién quan dén khang

thubc va nhom cé gen K13 khong lién quan dén khang
thubc & cac mau thir nghiém véi artesunat (3,50nmol/L
so voi 2,18nmol/L, p < 0,01).

3.2. Anh hwéng ciia dot bién gen K13 lién quan
dén khang thudc véi nong d§ trung binh IC,, caa
chloroquin

Bing 3.2. Nong dp IC 5o trung binh ¢ cac mau thie nghi¢m véi chloroquin (n = 42)

Kiéu gen S6 lwong IC,, trung binh (nmol/L) Gia trip
C6 dot bién gen K13 lién quan khang ART 25 75,23
Kiéu hoang dai hogc dot bién K13 khong lién 1 52,09 <001
quan dén khang ART ’
Téng 42 67,7 + 53,1

Khéc biét c6 ¥ nghia thong ké vé ndng do IC,, trung
binh ¢ nhém c6 dot bién gen K13 lién quan dén khang
thubc ART va nhém c6 gen K13 khong lién quan

dén khang thudc ART khi thir nghiém véi chloroquin
(3,50nmol/L so vai 2,18nmol/L, p < 0,01).

Bing 3.3. Phan tich djt bién gen K13 lién quan dén khing chloroquin

.2 S6 ting IC,, S6 khong ting 2 o/ (1.
Kiéu gen (nmol/L) IC,, (nmol/L) Tong OR, 95%CI:
C6 dot bién gen K13 lién quan khang ART 6 19 25
Kiéu hoang dai hodc dot bién K13 khong lién )
quan dén khang ART 3 14 17 1,47:1,15-4,79
Téng 9 33 42

Nguy co khang chloroquin & mac mau c6 gen K13 lién
quan dén khang thudc cao gp 1,47 1an mac miu khong
¢6 gen K13 lién quan dén khang thuéc ART.
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3.3. Anh hudng ciia dot bién gen K13 lién quan
dén khang thudc véi nong dd trung binh IC,, cia
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Bing 3.4. Nong dp IC, trung binh ¢ cic mdu thir nghiém véi dihydro artemisinin (n = 42)

Kiéu gen S6 lwong IC,, trung binh (nmol/L) Giatrip
C6 dot bién gen K13 lién quan khang ART 25 3,53
Kiéu hoang dai hogc dot bién K13 khong lién 17 537 <0,01
quan dén khang ART ’
Téng 42 2,95+ 2,19 (0,52 — 9,94)

Khéc biét c6 y nghia thong ké vé ndng do IC,, trung binh
0 nhom c6 dot bien gen K13 lién quan dén khang thudc
ART va nhém c6 gen K13 khong lién quan dén khéng
thuéc ART (3,53 nmol/L so v&i 2,37 nmol/L, p < 0,01).

3.4. Anh hudng ciia dot bién gen K13 lién quan
dén khang thudc véi ndng d trung binh IC,, cia
piperaquin

Bing 3.5. Nong dp IC o, trung binh ¢ cdc mdéu thir nghi¢m véi piperaquin (n = 42)

Kiéu gen S6 lwgng IC,, trung binh (nmol/L) Giatrip
C6 dot bién gen K13 lién quan khang ART 25 41,81
Kiéu hf)ang dai hodc dot bién K13 khong lién 17 4430 > 0,05
quan dén khang ART ’
Téng 42 43,5 + 24,9

Khéc biét khong c6 ¥ nghia thong ké vé néng do IC,,
trung binh & nhém co dot bién gen K13 lién quan dén
khang thuéc ART va nhom ¢ gen K13 khong lién quan
dén khang thuéc ART khi thir nghiém véi piperaquin
(41,81 nmol/L so v6i 44,30 nmol/L, véi p > 0,05).

4. BAN LUAN

Hién nay, cac nghién ctru tai Viét Nam va trén thé gioi
déu chua dwa ra duoc két qua bao nhiéu nmol/L 1a ndng
d6 trc ché t6i thiéu. Tuy nhién cac nha khoa hoc nhan
thdy nong d6 trc ché tbi thiéu ting dan dong nghia voi
ty 18 khang thudc ciing ting dan. Nam 2004 nghién ciru
tai Bu Gia Map IC,; trung binh Ia (1,3 + 0,6) nmol/L
[5] so véi két qua ctia ching t6i 14 (2,93 + 2,17) nmol/L
da tang > 2 1an sau 15 nim. Két qua nay ciing tuong
tuw nghién ctru tai Gabon chau Phi IC,; trung binh la
(2,08 + 1,89) nmol/L [6] va dac bié¢t tai Campuachia
IC,, trung binh tdng dan ¢ timg nam: Nam 2001 1,1
nmol/L (0,1 — 9,9) nmol/L; Nam 2002 1la 1,0 nmol/L
(0,2 —100) nmol/L; Nam 2003 1a 1,2 nmol/L(0,2 — 130)
nmol/L; Nam 2004 1a 1,8 nmol/L (0,3 — 7,1) nmol/L;

Nam 2005 1a 1,6 nmol/L (0,7 —7,2) nmol/L; Nam 2007
12 1,7 nmol/L (0,4 — 6,7) nmol/L. Cac két qua nay cing
¢6 thém nhén dinh tinh trang ting IC,, trung binh cling
c6 nghia 13 ting ty 1 khang thudc artesunat don thuan
khi diéu tri st rét do Plasmodium falciparum [6], [7].

Theo WHO, ndng d6 IC,, > 100 nmol/L la ky sinh
trung da khang véi chloroquin. Tir két qua 42 miu
thir nghiém c6 6 mau & nhom co gen K13 dot bién
lién quan dén khang ART c6 ndng d6 chloroquin >
100 nmol/L, 19 miu c¢6 ndng dd chloroquin < 100
nmol/L, trong khi & nhom Kiéu hoang dai hodc dot
bién K13 khong lién quan dén khang ART c6 3 miu
¢6 ndng do chloroquin > 100 nmol/L, 14 mau c6 ndng
d6 choloroquin < 100 nmol/L. Khi phan tich ty sut
chénh OR théng qua 1ap bang 2x2 két qué ciia chung
t6i cho thay IC,, trung binh da tang cao, chung to P.
falciparum da khang voi chloroquin. Cac tac gia trén
thé gioi chua di sau phan tich ty sudt chénh OR vé
nguy co khang chloroquin cua P. falciparum ma méi
di sau gia tri chloroquin véi P. falciparum don thuin
chua bién chung, dién hinh 1a cac nghién ciru c6 gia
tri IC,, trung binh cao hon nghién ctru cta ching:
Nghién ctru tai Kenyan (2008) ndng do IC,, trung binh
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cua chloroquin véi P. falciparum 1a 158 = 75 nmol/L.
Nghién ctru tai Thai Lan nam 2017 trén cac bénh nhan
sot rét do P. falciparum don thuan c6 ndng do IC,,
trung binh cua chloroquin véi P. falciparum 1a 90,7 +
43,3 nmol/L (18,2 — 230,3) nmol/L [8]. Trén thé giGi
c6 nhiéu tac gia nghién ciru vé IC,, trung binh & nhém
c6 dot bién gen K13 lién quan dén khang thuéc ART
va nhom cé gen K13 khong lién quan dén khang thudc
ART c6 két qua thap hon nghién ctru ciia chung t6i,
cu thé: Nghién ctru ciia Cameroon nam 1999 cé gia
tri IC,, trung binh 1,11 nmol/L (0,25 — 4,56) nmol/L
[9]. Nghién ctru tai Phap & cic bénh nhan sot rét do
P. falciparum nhép khau tir chau Phi cho két qua IC,,
trung binh 1,3 nmol/L (0,1 — 21,2) nmol/L. Nghién
ctu tai Thai Lan ndam 2017, gia tri IC, trung binh 2,1
+ 1,2 nmol/L (0,20 — 56) nmol/L [8]. Két qua nghién
ctru nay thap hon nghién ciru tai Phap ¢ cac bénh nhan
sot rét do P. falciparum nhap khau tir chau Phi cho
két qua IC,, trung binh 66,8 nmol/L (11,8 — 217,3)
nmol/L [10]. Nghién ctru tai vung bién gidi cua Thai
Lan véi cac nudc lang giéng nam 2016, gia tri IC,,
trung binh 16,7 + 6,3 nmol/L (6,4 —33,7) nmol/L [11].
Ciing tai Thai Lan nam 2017, & bénh nhan sbt rét don
thuan do P. falciparum c6 gia tri IC,, trung binh 18,4
+ 8,4 nmol/L (6,4 — 55,5) nmol/L [8].

5. KET LUAN

Véi 42 mau duoc thyc hién thir nghiém in vivo véi
cac thude diéu trj sot rét, két qua: IC,, trung binh cua
artesunat ddi v6i Plasmodium falciparum 13 3,06 + 3,10
nmol/L; IC, trung binh ctia dihydroartemisinin dbi voi
Plasmodium falciparum 2,95 + 2,19 nmol/L; IC, trung
binh cta chloroquin ddi v6i Plasmodium falciparum
67,7 = 51,3 nmol/L; Nguy co khang chloroquin ¢ mac
méu c6 gen K13 lién quan dén khang thudc cao gép
1,47 1an mac mau khong c6 gen K13 lién quan dén
khang thudc ART; IC,, trung binh ctia piperaquin dbi
v&i Plasmodium falciparum 43,5 £ 24,9 nmol/L.

KIEN NGHI

Can co6 cac nghién ctru danh gid thir nghi€ém lam sang

v0i cac thuoc artesunat, dihydroartemisinin, chloroquin

N

160

va piperaquin trong diéu tri s6t rét do Plasmodium
falciparum chua bién chimg dé danh gia chinh xac gia
tri 1C, nham c6 khuyén cdo st dung thudc hiéu qua
nhat cho ngudi bénh.
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