Nghién ctru khoa hoc céng nghé
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1. PAT VAN PE

Vi rat Hanta la loai vi rat thudc chi Orthohantavirus, ho Hantaviridae, by
Bunyavirales ton tai chu yéu trong nudc bot, nude tiéu va phan cia dong vat gam
nhdm. Con nguoi nhiém bénh do hit phai khi dung tir phén hodc nudce tiéu ctia dong
vat gim nhdm hodc qua vét can ctia dong vat nhiém bénh. Nhiém vi rat Hanta gay ra
hai hoi chimg 1am sang chinh ¢ nguoi gom S6t xuat huyét véi hoi chimg than
(HFRS) - pho bién & Chau Au va Chau A va Hoi chimg phi do Hantavirus (HPS) -
phé bién & Chau My [1]. Theo sb liéu cong bd, hang nam trén thé gisi co khoang
hon 150.000 trudng hop nhiém HERS, trong d6 90% ca bénh ¢ Trung Qudc [2].
Nam 2019, cac ca bénh HFRS dd duoc ghi nhan & 29/31 tinh cua Trung Qudc [3].
Tai Viét Nam, mot truong hop nhidm HFRS tai thanh phé H6 Chi Minh vao nim
2008 da duoc xac nhan [4].

Vi rat Dengue la vi rat truyen bénh cho con ngudi qua dong vat chan dét, gy
bénh st xudt huyét & ngudi. S6t xuat huyét Dengue 1a bénh do arbovirus pho bién &
cac nudc co khi hau nhiét doi va can nhiét doi [S5]. Vector truyen bénh la muoi Aedes
trong d6 mudi Aedes aegypti va Aedes albopictus 1a hai vector truyén bénh chinh.
Mubdi nhidm vi rit truyén bénh cho con nguoi qua qua trinh hit méau. Vi rat Dengue tir
nudce bot cia mudi cai nhiém vi rat s& giai phong qua da va qua trinh nhiém vi rat xay
ra trong qua trinh mudi dét. Theo thong ké, hang nim thé gidi c6 khoang 400 tridu
ngudi nhidém véi ty 18 tir vong 1én dén 20% [6]. BO Y té Viét Nam cho biét, tinh dén
cudi thang 4 nam 2024, Viét Nam ghi nhan hon 16.000 truong hgp mac sot xuat huyét
trong d6 c6 1 truong hop tir vong [7].

Vi rat Chikungunya 1a vi rat thudc chi Alphavirus, ho Togaviridae truyén bénh
cho con ngudi thong qua vector 14 mudi Aedes aegypti va Aedes albopictus. Da ¢
hon 110 qudc gia bao cdo vé sy xuat hién cua dich Chikungunya. Qué trinh d6 thi
hoa, toan ciu hoa kém theo bién ddi khi hau di lam tang kha nang xudt hién va tai
xudt hién cua vi rat Chikungunya [8]. Vi rat Chikungunya phan lap lan dau tién &
Viét Nam vao nim 1960, tuy nhién dén nay thong tin vé dich t& hoc ciing nhu phan
tich sinh hoc phan tir ctia vi rat Chikungunya con nhiéu han ché [9].

Trong nghién ctru nay, chung toi tién hanh khao sat sy luu hanh huyét thanh
hoc khang thé IgG khang cac vi rat Dengue, Hanta va Chikungunya trong cong dong
dan cu sinh sdng tai huyén Phong Tho, tinh Lai Chau va huyén Hoang Su Phi, huyén
DPong Vin, tinh Ha Giang nhiam khao sat mirc d6 phoi nhiém cta nguoi dan dia
phuong ddi véi cac tic nhan vi rat gay bénh néi trén.
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2. POI TUQNG, VAT LIEU VA PHUONG PHAP NGHEN CUU

2.1. P6i twong, thoi gian va dia diém nghién ctu

- B6i twong nghién ciru:

294 mau huyét thanh nguoi dan khoe manh sinh séng tai huyén Phong Tho,
tinh Lai Chau (140 mau) va huyén Hoang Su Phi, huyén Pong Van, tinh Ha Giang
(154 mau).

- Thoi gian nghién ctru: Thang 3 nam 2020.

- Pia diém nghién ctru:

+ X& Ma Ly Pho, x4 Mu Sang, huyén Phong Tho, tinh Lai Chau;

+ X3 Vinh Quang, huyén Hoang Su Phi va xd Liing T4o, huyén Ddng Vin,
tinh Ha Giang.

2.2. Hoa chit, thiét bi

- Céc bo sinh pham ELISA sir dung trong nghién clru gdém Anti-Dengue Virus
ELISA (IgG) (Euroimmun, Nhat Ban) phat hién khang thé IgG khang vi rat Dengue,
BioScreen - Chikungunya (IgG) (Bioservice, Nga) phat hién khang thé IgG khang vi
rat Chikungunya va VectoHanta-IgG (Vector-best, Nga) phat hién khang thé IgG
khang vi rat Hanta.

- Cac thiét bi s dung: May doc ELISA (Spectra max 3.0, My), Mdy li tam
mau (Labnet Spectrafuge 6C centrifuge, Mexico), ti am (Sanyo incubator MIR-262,
Nhat Ban).

2.3. Phwong phap nghién ciru va ky thuit sit dung

2.3.1. Thiét ké nghién ciru

Thiét ké nghién ciru mo ta cit ngang vé ty 18 luu hanh huyét thanh hoc cac tac
nhén vi rat Dengue, Hanta va Chikungunya trén cong dong dan cu thu thap nim 2020
tai Lai Chau va Ha Giang.

2.3.2. Thu thdp va xir Iy mdu mdu

- Lua chon déifuqng ngh~ién ctru: Lya chon d6i teong nghién ctru qé chl"} dich
va khong tiqh co mﬁu. Cac mé}u 11_ra~ch(_)n v61 muc dich khao sat su hi€u biét cua
nguoi dan vé mot s6 bénh truyén nhiém tir dong vat sang nguoi dya theo phiéu thu
thap thong tin da dugc thiét ke san.

+ Tiéu chuan lya chon: Coéng dan 18 tudi tro 1én, c6 du nhan thire hanh vi va
tw nguyén tham gia nghién ctu, khong ’phﬁ’n biét gidi tinh, dan th, ton gido, hién
dang cu trd tai dia phuong, khong c6 yéu t6 dich t€ tir noi khac néu 6 triéu chung
sOt khong rd nguyén nhan.

~* Tiéu chuén loai trir: Nguoi duoi 18 tudi, phu nit dang mang thai vd mau
huyét thanh bi tan huyét (vd hong cau).
- Quy trinh xu ly mau méu: Thu thép mau tinh mach theo huéng dan ctia BoY
te€ Viét Nam [10]. Lay 4 ml mau cho vao 6ng dung c6 hat (ndp mau do), dong nap va
dao déu. bat ong dung mau ¢ vi tri thang ding trong khoang tur 20 - 30 phut d€ hinh
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thanh cuc méau déng. Ly tdm lanh & tdc do thap 3000-4000 vong/phut trong 10 - 15
phat dé trinh v& hong cau. Chuyén phan huyét thanh & phan trén cua 6ng va chia
déu vao cac 6ng bao quan nho (1,5 ml). Biao quan miu ¢ nhiét d6 -20°C trong
khoang 1 thang hodc bao quan lau dai & -80°C.

2.3.2. Xét nghiém phdt hién khdng thé IgG bang ELISA

Pé thyuc hién xét nghiém ELISA, ching t6i da st dung cac bo kit thwong mai
dugc san xuat boi Nhat Ban va Lién bang Nga dé phat hién cac khang thé IgG d6i
v6i cac vi rat Dengue, Chikungunya va Hanta. Quy trinh thyc hién theo huéng din
ctia nha san xuat. Thi nghiém dugc lap lai hai lan, gia tri do duoc tinh bang gia tri
trung binh giira hai lan lap lai.

2.3.3. Xur Iy 56 liéu va phén tich thong ké

Xir 1y s6 liéu nghién ciru bang may vi tinh trén phian mém Excel 2019. Phan
tich thong ké bang IBM SPSS Statistics 22. Két qua duogc thé hién duéi dang: Ty 18
phan tram (%) va so sanh cac ti 1& luu hanh ciia virus bang kiém dinh chi binh phuong
(chi-squared test). Gia tri khac biét co ¥ nghia thdng ké véi p< 0,05.

2.3.4. Dao dirc trong nghién cuu

Nghién ctru nay da duoc Hoi dong dao dirc trong nghién ctru y sinh hoc Trung
tam Nhiét doi Viét - Nga chap thuan véi ma s6 10/2019/VREC tai van ban so
1046/CN-HDPDD ngay 04/5/2019.

3. KET QUA VA BAN LUAN

3.1. Phan b déi twong nghién ctu

Phan tich 294 déi twong nghién ctru da khao sét ¢ Bang 1 cho thay di twong ¢
Laj Chau chiém ty 1€ 47,6% va & Ha qung la 52,4%. Phén bo theo gidi tinh cho
thay nam gi6i chi€ém 43,5% va nir gidi chiém 56,5% trong do tai Ha Giang ty 1¢ nam
gidi va nir gidi lan luot 1a 40,3% va 59,7%, tai Lai Chau ty lcf: nay lan 111()1, 1a 47,1%
va 52,9%. P}lﬁn tich theo d0 tudi c6 145 tm(‘mg hop ttr 45 tudi tro 1€n, chiém 49,3%
va nhom tudi tr 18-44 1a 149 truong hop, chiém 50,7%. Trong do, ty 1¢ theo nhom
tudi > 45 tai Ha Giang va L;li Chéu 1én luot 1a 64,3% va 32,9%. Nhu vy, s6 mau
nghién ctru phan bo tuong do6i dong déu theo dia diém, gidi tinh va nhom tuoi.

Bing 1. Dic diém doi tuong nghién ctru theo dia phuong, gi6i tinh va nhém tudi

Pic didm va Ha Giang Lai Chau Chung 2 tinh
D oz, (n=154) (n=140) (n=294)
giol va tuol SL |TL(%)| SL |TL(%)| SL |TL (%)
Gisi | Nam 62 403 66 47,1 128 | 435
tinh Nit 92 59,7 74 529 | 166 | 56,5
Nhom | <45 55 35,7 94 67,1 149 | 507
wdi | >45 99 64,3 46 329 | 145 | 493

Ghi chii: SL: 86 lwong, TL: Ty 1é.
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3.2. Ty 1¢ mang khing thé IgG khang cic vi rit Dengue, vi rat Hanta va vi
rit Chikungunya trong cong dong dan cw tai Ha Giang va Lai Chau

Két qua xét nghiém ELISA trén 294 miu nghién ctru & Bang 2 cho thiy 56
mau duong tinh véi mot trong 3 tac nhan nghién ciru, chiém ty 18 19,0%. Trong d6
Ha Giang chiém 16,9% (26/154) thap hon so v6i Lai Chau chiém 21,4% (30/140),
su khac biét khong c6 y nghia thdng ké. Phan tich ty 1& duong tinh theo tac nhan
nghién ctru cho thdy, trong 294 mau nghién ctru c6 33 mau dwong tinh véi vi rat
Dengue, chiém ty 1& 11,2%, tiép dén 1a vi rit Hanta v6i 18 mau duong tinh, chiém ty
16 6,1% va vi rat Chikungunya chiém ty 1& 1,7% (Bang 2).

Bang 2. Ty 18 ton luu khang thé voi cac vi rat gy bénh (n = 294)

Tac nhan giy bénh S6 miu dwong tinh Ty 1€ dwong tinh (%)
Vi rit Dengue 33 11,2
Vi rut Hanta 18 6,1
Vi rat Chikungunya 5 1,7
Téng 56 19,0

Theo tac gia Truong TT va cong su nghién ctru trén 617 mau huyét thanh
nguoi khoe manh tai mét sb tinh phia bic Viét Nam g(‘Sm Hai Phong, Ha Nam va
Thanh Héa céng bd nam 2009 cho thiy ty 1& duong tinh v6i IgG khang vi rat Hanta
bang ELISA 14 1,1% (7/617) trong d6 & Hai Phong 1a 5/150 va Ha Nam la 2/185
[11]. Ty 1& nay tai Lai Chau va Son La nam 2021 lan luot 1a 2,3% (5/220) va 3,3%
(4/121) [12]. Trong nghién ctru nay, dia diém nghién ctru 1a x3 Ma Ly Pho, huyén
Phong Tho, tinh Lai Chéu tring véi dia diém nghién ctru ctia O. Stukolova va cong
su [12], tuy nhién két qua nghién ciru ctia ching t6i cho thay ty 1& nguoi khoe manh
tai xa Ma Ly Pho duong tinh véi IgG khang vi riit Hanta cao hon. Su khéac nhau nay
c6 thé do khac nhau vé ddi tugng tham gia nghién ciru, thoi diém ldy mau va sinh
pham st dung trong nghién ciru.

Nghién ctru tai khu vuc phia Nam cho két qua cao hon, cy thé tai tinh Déng
Thap coéng bd nam 2015, ty 16 ngudi khoe manh mang khang thé khang vi rat Hanta
bang xét nghiém khang thé huynh quang gian tiép (IFAT) 1a 3,7% (9/275) [13].
Nghién ctru dich t& hoc phan tir va huyét thanh hoc nhiém vi it Chikungunya & Viét
Nam giai doan 2017-2019 cho thiy trong 1063 mau huyét thanh bénh nhan sot thu
thap tir 32 tinh thanh ctia Viét Nam c6 214 mau mang khéng thé IgG khang vi rit
Chikungunya bang ELISA (20,1%) trong d6 khu vuc mién Béc 1a 14,5% (41/283) va
mién Nam 14 22,2% (173/780) [9].

Ngoai ra, c6 4 truong hop dong nhiém trong d6 c6 2 truong hop dong nhiém
vi rat Dengue va vi rat Hanta va 2 trudng hop dong nhiém vi rat Dengue va vi rit
Chikungunya da dugc quan sat, chiém ty 1¢ 1,4%. Dong nhiém vi rat Dengue va vi
rat Hanta d3 dugc bao cao trén bénh nhan tai Indonesia, Brazil, Colombia va
Panama [14]. Dong nhiém vi rit Dengue va vi rat Chikungunya da va dang tr¢ thanh
véan dé y té toan cdu, theo béo co ty 16 ddng nhidm trén toan cau trung binh 13 2,5%
trong d6 Chau A chiém ty 1& cao nhat 3,3% [15].
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3.3. Ty 18 mang khang thé IgG khang cac vi rat Dengue, vi rat Hanta va vi
rit Chikungunya theo khu vwc, nhém tudi va giéi tinh

Phan tich ty 1& duong tinh v6i cac tic nhan nghién ciru theo dia diém trong
Bang 3 cho thay, ty 16 mang khang thé IgG khang vi rat Dengue, vi rat Hanta va vi
rut Chikungunya tai Lai Chau lan luot 1a 15,0%; 5,7% va 0,7%. Tuong tu, tai Ha
Giang ty 1& dwong tinh huyét thanh hoc v&i céc vi rat Dengue, vi rat Hanta va vi rat
Chikungunya lan luot 13 7,8%; 6,5% va 2,6%.

Biang 3. Ty 1é mang khang thé IgG khang cac vi rat Dengue, vi rit Hanta

va vi rat Chikungunya theo dia diém nghién ctru

Ha Giang Lai Chau Chung 2 tinh
Téc nhan gay bénh (n=154) (n=140) (n=294)
SL TL (%) SL TL (%) SL TL (%)
Vi rit Dengue 12 7.8 21 15,0 33 11,2
Vi rat Hanta 10 6,5 8 5,7 18 6,1
Vi riat Chikungunya 4 2,6 1 0,7 5 1,7

Ghi chii: SL: 86 lwong, TL: Ty 1é.

Béang 3 cho thiy Lai Chau c6 ty 1¢ dwong tinh huyét thanh hoc véi vi rat
Dengue cao hon Ha Giang, tuy nhién Ha Giang lai c6 ty 1é duong tinh huyét thanh
hoc voi vi rat Hanta va vi rat Chikungunya cao hon so voi Lai Chau, tuy nhién su
khac biét chua c6 ¥ nghia thong ké.

3.4. Ti 1¢ mang khang thé IgG khang cac vi rit Dengue, vi riut Hanta va vi
rit Chikungunya theo nhém tudi

Phén tich 56 mau duong tinh huyét thanh hoc véi 3 tac nhan nghién ctru gdbm
vi rt Dengue, vi rat Hanta va vi rat Chikungunya theo nhom tudi > 45 va < 45 tudi
(tir 18-44) trong Bang 4 cho thdy, ty 1& dwong tinh véi khang thé IgG ¢ nhom <45
tudi (tir 18-44) 1an luot 1a 15,4%; 5,4% va 1,3%. D4i v6i nhom tir 45 tudi tro 1én, ty
1¢ duong tinh lan luot 14 6,9%; 6,9% va 2,1%. So sanh sy khac nhau giita hai nhém
tudi ctia 3 tac nhan nghién ctru cho thay ty 1& duong tinh huyét thanh hoc IgG khang
vi rat Dengue ¢ nhom < 45 tudi cao gap 2,2 1an so voi nhom > 45 tudi, su khac biét
6 y nghia thong ké véi P = 0,02. Khong c6 sy khac biét nhidu giita ty 16 duong tinh
huyet thanh hoc khang thé vi rit Hanta va vi rat Chikungunya & nhom tudi tir 18-44
tudi va > 45 tudi.

Bang 4. Ty 1é mang khang thé IgG khang céc vi it Dengue, vi rut Hanta
va vi rat Chikungunya theo nhém tuéi

Do tudi < 45 Do tudi > 45 Cong (n=294)
Tac nhan giy bénh (n=149) (n=145) :
SL TL (%) SL TL (%) SL TL (%)
Vi rat Dengue 23 15,4 10 6,9 33 11,2
Vi rat Hanta 8 5,4 10 6,9 18 6,1
Vi rat Chikungunya 2 1,3 3 2,1 5 1,7

Ghi chii: SL: 86 lwong, TL: Ty 1é.
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Nghién ctru cac yéu t6 anh huong dén ty 1& duong tinh huyét thanh hoc vi rat
Dengue tai Malaysia cho thiy ty 1¢ duong tinh tang theo v6i do tudi tir 48,5% ddi voi
nhom tudi dudi 25 tudi dén 85% dbi v6i nhom trén 45 tudi [16]. Nghién ctu ty 18
duong tinh IgG khéang vi rat Chikungunya trén 1063 mau huyét thanh bénh nhan tir 31
tinh ctua Viét Nam thu thap tir nam 2017-2019 cho thay d6 tudi tir 5 tudi tré xudng va
tir 46 tudi tro 1én c6 ty 1é dwong tinh cao nhat lan lugt 13 45,6% va 36,1%. O nhém
tudi tir 6-15 va 16-45 c6 ty 1& nhu nhau lan luot 13 14,2% va 13,4% [9]. Trong nghién
ctru ndy, chiing ti chi thu thap mau ngudi tham gia nghién ciru tir 18 tudi trg 1én do
d6 khong c6 sb liéu ddi v6i nhoém tuéi dudi 18 tudi. Nghién ctu ty 16 duong tinh voi
IgG khang vi rat Hanta trén 2933 mau huyét thanh nguoi khoe manh tai Ha Lan cho
thiy khong c6 mbi lién quan nao gitra ty 16 nhidm vi rat Hanta va do tudi [17].

3.5. Ti 1¢ mang khang thé IgG cac vi rit Dengue, vi rit Hanta va vi rat
Chikungunya theo gidi tinh

Két qua phan tich ty 1& huyét thanh hoc theo gidi tinh trong Bang 5 cho thiy ty
1¢ duong tinh vé&i khang thé IgG khang vi rat Dengue, vi rat Hanta va vi rat
Chikungunya & nam giéi 1an luot 1a 15,6%; 2,3% va 0,8%. O nir gioi ty 1¢ nay lan
luot 13 7,8%; 9,0% va 2,4%. So sanh két qua gilta nam gioi va nir gioi cho thay nir
gioi c6 ty 1& duong tinh v6i vi rat Hanta cao gap 3.9 lan so véi nam gidi, sy khac
biét c6 ¥ nghia thong ké véi P = 0,02. Khong c6 sy khac nhau nhiéu vé ty 1¢ duong
tinh huyét thanh hoc vi rat Dengue va vi rat Chikungunya giita nam va ni.

Bang 5. Ty 1¢ mang khang thé IgG khang céc vi rut Dengue, vi rat Hanta

va vi rat Chikungunya theo giéi tinh

Nam Nir Cong
Téc nhan gay bénh (n=128) (n=166) (n=294)
SL TL (%) SL TL (%) SL TL (%)
Vi rit Dengue 20 15,6 13 7.8 33 11,2
Vi rit Hanta 3 2,3 15 9,0 18 6,1
Vi rat Chikungunya 1 0,8 4 2,4 5 1,7

Ghi chii: SL: S6 heong, TL: Ty Ié.

Két qua nay tuong dong voi nghién ctru ciia Nguyén Vii Thanh va cong su [9]
khi xét nghiém ELISA phat hién IgG khang vi rat Chikungunya trén 1063 mau bénh
nhan thu thép tr nam 2017-2019 tur 31 tinh cia Viét Nam. Nghién ctru ty 1¢ duong
tinh véi IgG khang vi rut Hanta trén 2933 mau huyet thanh ngudi khoe manh tai Ha
Lan cho thay ty 1& duong tinh & nit gidi cao gip 2 1an so v6i nam gi6i, tuy nhién két
qua ciing khong ¢ y nghia théng ké [17].

4. KET LUAN

- Trong 294 mau nghién ctru, ty 1& dwong tinh huyét thanh hoc vi rat Dengue,
vi rit Hanta va vi rat Chikungunya virus lan lugt 1a 11,2%, 6,1% va 1,7%. Ngoai ra,
4 truong hop dong nhidm chiém ty 18 1,4%, trong d6 c6 2 truong hop dong nhiém vi
rat Dengue va vi rat Hanta va 2 truong hop dong nhiém vi rat Dengue va vi rat
Chikungunya.
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- Ty 1¢ huyét thanh duong tinh hoc IgG khang vi rit Dengue & nhom tir 18- 44
tudi cao gap 2.2 1an so véi nhom > 45 tudi, su khac biét c6 y nghia thong ké véi P =
0,02. Khong c6 su khac biét nhiéu gitta ty 1¢ dwong tinh huyét thanh hoc khang thé vi
rt Hanta va vi rt Chikungunya & nhom tudi tir 18-44 tudi va > 45 tudi.

- Nit gi6i co ty 1& duong tinh vé6i vi riat Hanta cao gap 3,9 1an so véi nam gidi,
su khac biét c6 y nghia thong ké véi P = 0,02. Khong c¢6 sy khac nhau nhiéu vé ty 1€
duong tinh huyét thanh hoc vi rat Dengue va vi rat Chikungunya giita nam va ni.
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SUMMARY

SEROLOGICAL SURVEY OF DENGUE VIRUS, HANTAVIRUS AND
CHIKUNGUNYA VIRUS ANTI ANTIBODIES IN RESIDENTS OF SOME
DISTRICTS OF HA GIANG AND LAI CHAU PROVINCES

Objectives: To assess the serological prevalence of Dengue virus, Hantavirus and

Chikungunya virus in residents of some districts of Lai Chau and Ha Giang provinces.
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Research methods: Serum samples were collected from residents living in Lai Chau
and Ha Giang, using ELISA method to detect and evaluate prevalence of viruses.
Results: Among the 294 serum samples collected from Lai Chau and Ha Giang, there
were 140 samples from Lai Chau, and 154 samples were from Ha Giang, in which more
than half (56.46%) were female. Analysis of age characteristics of participants showed
that the median age was 46.5 years, with 49.32% aged > 45 years and 18-44 years age
group accounts for 50.68%. Among the positive serum samples for the viruses, Lai
Chau was 21.4% higher than Ha Giang (16.9%); The prevalence of each virus species
showed that Dengue virus accounted for the highest rate of 11.2%, followed by
Hantavirus accounts for 6.1%, and Chikungunya virus accounts for 1.7%. In addition,
there were four cases of co-infection, including two cases of co-infection with Dengue
virus and Hantavirus and two cases of Dengue virus and Chikungunya virus. The
seropositivity note for Dengue virus in the 18-44 age group was 2.2 times higher than in
the > 45 age group. The seropositivity rate for Hantavirus in women was 3.9 times
higher than in men. There was no relationship about seropositivity for Chikungunya
virus and age or gender. Conclusions: The seroprevalence characteristics of the three
viruses differed by area, gender, and age.

Keywords: Dengue virus, Hantavirus, Chikungunya virus, seroprevalence, sy
luw hanh huyét thanh hoc.

@ Vién Y sinh Nhiét @i, Trung tam Nhiét doi Viét - Nga
@ Vién Nghién ciru phong chong dich hach Microb, Rosportrebnadzor

Nhdn bai ngay 02 thang 10 nam 2024
Phan bién xong ngay 16 thang 10 nam 2024
Hoan thién ngay 18 thang 10 nam 2024

Lién h¢: Lé Thi Lan Anh
Vién Y sinh Nhiét déi, Trung tam Nhiét d61 Viét - Nga
S6 63 duong Nguyén Vian Huyén, Nghia D6, Cau Gidy, Ha Noi
bién thoai: 0963122607; Email: leanhbio@gmail.com

Tap chi Khoa hoc v Céng nghé nhiét ddi, S6 37, 03 - 2025 72



