r /
i +I_I Vietnam Journal of Community Medicine, Vol. 67, Special Issue 4, 107-111

INFECTION RISK PATTERNS OF CLONORCHIOSIS CLONORCHIS
SINENSIS ASSOCIATED WITH THE FRESHWATER SNAIL
PARAFOSSARULUS MANCHOURICUS IN NORTHERN VIETNAM

Le Quang Tuan™#, Tran Anh Tuan'?, Nguyen Van Ha'2, Nguyen Ngoc Bich?, Nguyen Manh Hung'-?

TInstitute of Biotechnology (IBT), Vietnam Academy of Science and Technology (VAST) -
18 Hoang Quoc Viet, Cau Giay Dist, Hanoi City, Vietnam
2Graduate University of Science and Techonology, Vietnam Academy of Science and Technology -
18 Hoang Quoc Viet, Cau Giay Dist, Hanoi City, Vietnam
SHanoi Medical University - 1 Ton That Tung, Kim Lien Ward, Hanoi City, Vietham

Received: 12/02/2026
Revised: 16/03/2026; Accepted: 27/03/2026

ABSTRACT

Objective: The freshwater snail Parafossarulus manchouricus serves as the critical biological link
in the transmission cycle of the small liver fluke (Clonorchis sinensis), a pressing public health
issue in Vietham. This study aims to identify bioclimatic factors limiting the species' distribution
and construct an epidemiological risk map using an ecological modeling approach.

Methods: We applied an Ensemble Species Distribution Modelling (SDM) approach, combining
four machine learning algorithms (Maxnet, GLM, MARS, Random Forest), to analyze data from 279
occurrence points in Northern Vietnam alongside bioclimatic variables.

Results: The model achieved excellent predictive performance with an AUC value of 0,983. The
results indicate that the distribution of P. manchouricus is strongly governed by three factors: Mean
Diurnal Range (Bio2), Min Temperature of Coldest Month (Bio6), and Precipitation of Driest Month
(Bio14). High-risk hotspots were identified along the coastal regions of the Red River Delta and
North Central Coast, comprising Ninh Binh, Nam Dinh, Hai Phong, and Quang Ninh provinces, with
an estimated core area of approximately 11.490 km?>.

Conclusion: This risk map provides a quantitative scientific basis for preventive health authorities
to prioritize surveillance in identified hotspots. Control strategies should focus on managing
aquaculture environments and implementing biological control measures in areas with high
ecological suitability indices to interrupt the transmission cycle to humans.

Keywords: Parafossarulus manchouricus, Clonorchis sinensis, Species Distribution Modelling,
Clonorchiosis.
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TOM TAT

Muc tiéu: Loai 6c nudc ngot Parafossarulus manchouricus |& mét xich sinh hoc quan trong nhét
trong chu trinh lay truyén bénh san la gan nho (Clonorchis sinensis), mot van dé y té cong céng cép
bach tai Viét Nam. Nghién cttu nay nham xac dinh céc yéu t6 sinh khi hau gidi han sy phan bé clia
loai va xay dung ban dd nguy ca ldy nhiém mam bénh ki sinh trung trén P. manchouricus dya trén
ti€p c4n mo hinh hoa sinh thai.

Phuong phap: Chiing toi ap dung phuong phap mé hinh héa phén bé loai tich hgp (Ensemble Spe-
cies Distribution Modelling - SDM), k&t hgp bén thuat toan hoc may (Maxnet, GLM, MARS, Random
Forest) dé phan tich dir liéu tir 279 di€m ghi nhan loai tai mién Bac Viét Nam va céc bién sé sinh
khi hau.

K&t qua: Mé hinh dat d6 tin cdy cao vdi chi s6 AUC = 0,983. K&t qua chi ra rang su phan bé cua P,
manchouricus bi chi phdi manh mé bdi ba yéu t6: Dao déng nhiét dé ngay (Bio2), Nhiét d6 thap
nhét cua thang lanh nhét (Bio6), va luong mua thang kho nhét (Bio14). Nghién ctu dugc thir ng-
hiém & khu vu'c mién Bac Viét nam voi vung nguy co cao (hotspots) dugc xac dinh tap trung tai dai
ven bién thudc Dong bang séng Hong va Bac Trung B, bao gom cac tinh Ninh Binh, Hai Phong va
Quang Ninh, vdi tdng dién tich vung 16i uwdc tinh khoang 11.490 km?.

K&t luan: Ban dd nguy co lay nhiém cung cép co s& khoa hoc dinh lugng dé cac cd quan y té du
phong xac dinh céc "diém nong" can uu tién giam séat. Chién lu'ge kiém soat can tap trung vao viéc
quan ly moi truong ao nudi va ap dung cac bién phap sinh hoc tai cac vung cé chi s6 phu hgp sinh
théai cao dé ngan chan chu trinh Ay nhiém sang ngudi.

Tirkhéa: Parafossarulus manchouricus, Clonorchis sinensis, M6 hinh phan bé loai, San la gan nhé.

1. DAT VAN BE

Bénh san la gan nhod (Clonorch/aSIS) gay ra bdi ky sinh
trung Clonorchis sinensis, hién dugc T6 chirc Y tE Thé gidi
(WHO) xép vao nhom céc benh nhiét ddibilang quén (Ne-
glected Tropical Diseases - NTDs) c6 muc do anh hudng
nghiém trong dén stic khoe cong dong tai khu vuc Béng
A, dac biét la Trung Quéc, Han Quoc va Viét Nam. Tai Viét
Nam, bénh luu hanh cha yeu lof cac tinh phia Bac va Bac
Trung Bo, nai tap quén an goi ca séng con pho bién, dan
dén céac bién chung nguy hiém nhu xg gan, viém dudng
matva ungthu biéu mé dudng mét (cholangiocarcinoma)
(Vién St rét - Ky sinh trung Con trungTrung uong, 2019).
Chu trinh lay nhiém cta C. sinensis trong tu nhlen phu
thuéc hoan toan vao sy hién dién cla cac loai 6¢c nudc
ngot dong vai tro la vat chl trung gian th& nhat. Trong do,
loai 6¢ Parafossarulus manchouricus dugc xac dinh la
mat xich sinh hoc quan trong nhat noi dién ra giai doan
nhan l&n vo tinh tr tring thanh du trung dudi (cercarlae)
c6 kha nang lay nhiém sang ca Do dd, su phan bd dia ly
va mat dé quan the cua loai &c nay quyet dinh truc tiép
dén 1 trong 3 mat xich dich t& hoc cuia bénh san 4 gan
nho.

Sy ton tai va phat trién ctia P. manchouricus, giéng nhu

*Tac gia lién hé

céc loai déng vat bién nhiét (p0|k|lotherms) khac, chiu sy
chi ph0| manh mé culia cac yéu t6 sinh khi hau nhu nhiét
do va che doé thuy van. Trong bdi canh bign déi khi hau
toan cau dang dién ra nhanh chong, Viét Nam duoc du
bao la mot trong nhiing quéc gla chiu anh hu’dng nang né
nhat véi sy gia tang nhiét dd va thay déi bat thudng cla
lvong mua (Bo Tai nguyen va Moi trudng - TNMT, 2020)
[1]. Nhitng bién déi nay co nguy co lam thay déi 6 sinh
thai (ecological niche) cua loai 6¢c, m& réng vung phan bo
hoac kéo dai mua lay truyen benh dat ra nhirng thach
th'c mdi cho cong tac kiém soéat y té.

Mac du vai tro y hoc ctia P. manchouricus da dugc khang
dinh, cac nghién cltu trudc day tai Viét Nam chu yeu tap
trung vao diéu tra ty l& nhiém cuc bd ma thiéu di cac cong
cu du bdo khbéng gian trén dién rong Viéc hiéu rd céc yéu
t6 moi truong dnh hudng truc tlep dén sy phanbé cua loai
(nhw ngu’dng chiu nhiét, kha nang chiu han) la tién dé tién
quyét dé xay dung cac ké hoach, gidi phap can thlep so’m

Nghién cltu nay dugc thu'c hién nham muc dich glal quyét
khoang tréng dé bang cach: (1) xac dinh céc yéu t8 sinh
khi hau chti dao chi phdi sy phan bo chaP. manchouncus
tai Viét Nam; (2) xay dung ban dd nguy co lay nhiém mam
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bénh ki sinh trung s dung mo hinh phén bé loai. Nghién
clru da thir nghiém vdi mo hinh phan bo loai déng thuan
(Ensemble Species Distribution Modelllng SDM) bang
céch két hgp nhiéu thuat toan may hoc tién tién dé glam
thiéu sy khéng chac chan. Két qua nghién cu cung cép
ca sd khoa hoc dinh lugng gitip cadc nha hoach dinh chinh
sach y té xac dinh céc ving néng (hotspots) can wu tién
giam satva can thiép theo hudngti€p can "Mot Sirc Khoe"
(One Health).

2. PHUONG PHAP NGHIEN CUU
2.1. Khu vyc nghién clru

Nghién cttu dugc thuc hién tai khu vuc mién Béac Viét
Nam, tap trungvao cac vung cé ghi nhan sy hién dién cua
loai 6¢ nudc ngot Parafossarulus manchouricus (Hinh 1).
2.2. Dir liéu phén bé loai

D liéu phén bé cla loai 8¢ nudc ngot P. manchouricus
dugc thu thép tr cac dgt khao sét thuc dia trong khoang
thai gian tir 2023-2025. Tai moi diém khéao sét (ao, ho,
rudéng lia, kénh muong), 6¢ dugc thu thap ngau nhién
bang Vo't lu’o’l can dai (kich thudc mét lwgi 2mm) hodc thu
bat bang tay doc theo b& nudc va tham thuc vat thuy sinh
trong thoi gian khoang 30 phut/dlem Cac mau 6c sau khi
thu thap dudc rira sach, bao quan séng trong diéu kién
am va van chuyén vé phong thi nghiém. Viéc dinh danh
loai P. manchouricus dugc thuc hién dua trén cac déc
diém hinh thai vé dudi kinh lup soi n0| Olympus. Cac dac
dlem chan doan chinh bao gom vo hinh thap, co6 cac go
x0an néi rd chay doc theo chiéu dai clia vo, nap vo bang
chét véi va c6 vong xoan déng tam. Viéc dinh loai tuén
theo khéa phan loai déng vat khéng xuong séng nudc
ngot tiéu chudn ctia Dang Ngoc Thanh va H6 Thanh Hai
(201 7)va cactailiéu chuyénkhaolién quan[2]. Tong cong
€6 279 vi tri ghinhan sy hién dién cua loai tai cac tinh khu
vuc Ddng bang sdng Hong va mién nui phia Bac Viét Nam
(Ninh Binh, Hung Yén, Thanh Héa, Bac Ninh, Phia Tho va
Son La) (Hinh 1).

Hinh 1. So d6 khu vic nghién clru va vi tri cac diém ghi

nhan loai P. manchouricus qua cac dgt khao sat thuc dia
2.3. Dir lieu moi truong

DE xay dung M6 hinh phan bd loai, chung t6i sur dungba
loai di¥ liéu méi trudng: sinh khi hau lGp phu mat dat va
dia hinh. Céc |&p dir liéu vé sinh khi hau dugc lay tor DI
liéu khi hau do phan giai cao cho bé mat dat lign trén Trai
Pat (CHELSA version 2.1, tai tai https://www.chelsa-
climate.org), l&p phd mat dat tir Ban doé l&p phu, st dung
dat do phén giai cao cho Viét Nam (JAXA, tai tai https://
www.eorc.jaxa.jp), va l&p dit liéu do cao ti* S&* ménh dia
hinh bang radar tau thoi (SRTM, tai tai https://csidotinfo.
wordpress.com/data/srtm-90m-digital-elevation).

T4t ca dir liéu raster dugc xtr ly chudn héa va dua vé do
phan giai 1000m. D& loai bo van dé da tuong quan (r 2
|0, 8|) mot bd ndm bién khi hau cudi cling da dugc chon
dé xay dung mé hinh, bao géom: Bio2 (Trung binh chénh
léch nhiét do ngay), B|06 (Nhiét do thap nhat cua thang
lanh nhz"a't), Bio12 (Lugng mua trung binh nam), Bio14
(Lwong mua thang khé nhét) va Bio15 (Dao dong lugng

mua theo mua).

2.4. Mb hinh phan bé loai

M6 hinh phan bé loai dugc ap dung nham du béao tiém
nang phéan b8 cla loai Parafossarulus manchouricus.
Pé tang cudng do tin cdy clia mo hinh, ching t6i st dung
phuong phép tich hgp nhiéu thuéat toan khac nhau, bao
gdbm Maxnet, Generalized Linear Model (GLM), MARS va
Random Forest (RF). K&t qua du'bdo dugc téng hgp tircéc
thuét toan trén theo phuong phap déng thuan mé hinh
(ensemble modeling).

D{t liéu diém phan bé loai dugc chia theo ty & 80:20,
trong d6 80% dugc st dung dé huén luyen m& hinh va
20% con lai dung dé kiém dinh doé chinh xac. Nhdm giam
thiéu sai léch do sy phén b6 khéng déng déu cua dirliéu,
d@ liéu nén (background data) dugc tao bang céach lay
ngau nhién 10.000 diém trong pham vi 50 km tinh tir cac
vi tri ghi nhan sy hién dién cuta loai [7].

MUc do tin cdy ciia md hinh dugc danh gia thong qua céc
chisd ROC (Receiver Operating Characteristic), TSS (True
Skill Statistic) va Kappa (Cohen’s Kappa). Chisé ROC dao
dong tr 0,5 (tuong du’ong v&i mé hinh ngau nhién, khong
c6 kha nang du bao) dén 1.0 (md hinh ly tu’dng co kha
nang du bao hoan hao) [5]. Theo phén loai cluia (Elith et
al. 2006), ROC tur 0,7-0,8 phan anh mo hinh tuong doi
t6t, tir 0,8-0,9 la M6 hinh tét, va trén 0,9 la mo hinh rat t6t
[4]. Chi s6 TSS dugc si dung dé déanh gia hiéu suét cua
mo hinh phan loai nhi phan dac biét hitu ich trong SDM
khi phan biét gita cac diém cé va khéng co loai. TSS dao
déng tir-1 dén +1, trong d6 TSS = 1 bi€u thi mé hinh hoan
hao, TSS=0 tuong dudng véi md hinh ngau nhién, va TSS
<0 phan anh mo hinh kém haon ngau nhién. Trong khi do,
chi s8 Kappa do lwdng muc do dong thuén gitra dy doan
cliamé hinhva dir liéu thuc té, cé diéu chinh cho su dong
thuan ngau nhién. Gia tri Kappa cling nam trong khoang
tlr -1 dén +1, v&i Kappa = 1 bi€u thj ddng thuén hoan hao,
Kappa =0 la dong thuan do ngau nhién, va Kappa <0 la
dong thuan kém hon ngau nhién.

Viéc xac dinh sy hién dién tiém nang cua loai dugc thuc
hién dua trén ngudng phan tram th 10 clia dir liéu huén
luyén (10th percentile of training presences threshold)
[3]. Cac 6 ludi co gia tri du'bdo vugt ngudng nay dugc xem
la c6 kha nang phan bé loai. Trong mo hinh dong thuan,
mot 6 ludi dugce xac dinh la c6 sy hién dién cua loai néu
¢4 trén 50% s& mo hinh du doan sy hién dién tai 6 do.

Do sai léch gitra cac thuat toan dugc danh gia thong qua
hé sé bién thién (Coefficient of Variation — CV), dugc tinh
bangty & glu’a dd léch chuén va gia tri trung binh clia céc
du doan tir nam thuat toan.

Cuébi cung, mirc do anh hudng cha tirng bi€n méi truong
dén phéan bé loai dugc xac dinh théng qua gia tri phan
tram dong gop (percent contribution) trong mo hinh, trong
khi m&i quan hé gitra cac bién mai trudng va xac suat hién
dién cua loai dugc phén tich théng qua cac duong dap
Ung (response curves).

Qua trinh xdy dung mé hinh dugc thuc hién bing
package biomod2 trong phadn mém R version 4.5.2
(Package “biomod2” Type Package Title Ensemble
Platform for Species Distribution Modeling 2016).

3. KET QUA
3.1. Mrc dé tin cay ciia mé hinh

Mo hinh phén b loai ddng nhat cho thay kha nang dubéo
vuot trdi vé vung sinh canh phu hop cua Parafossarulus
manchouricus. Céac chi s kiém dinh thong ké déu dat
mUc rat cao, thé hién tinh chinh xac clia két qua. Chi s6
AUC dat 0.983, VUot xa ngudng tiéu chuén 0.9, cho thay
kha nang phan loai rat t6t gitra cac diém co va khong co
loai. Chi s6 TSS dat 0.896 phan anh dd nhay va do dac
hiéu cao ctia mo hinh. Chi s6 Kappa dat 0.708, cho thay
murc do dong thuan cao gilra du bao va thuc té€ quan sat.
Sy nhat quan gilra két qua ciia md hinh tich hop va cac
thuét toan thanh phan cang ciing c6 thém do tin cay cho
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ban d6 nguy ca dich té dugc thiét lap.

3.2. Vai trd clia cac yéu t6 sinh khi hau

Céc yéu t6 sinh khi hau chi phéi su phan bd dia ly ctia P
manchouricus tai Viét Nam dugc thé hién & Hinh 2, trong
dé ba yeu t6 moi trudng chi dao gom: (1) Dao dong nhiét
dd ngay (Bio2 - Mean Diurnal Range) Day layéutd co anh
hudng l&n nhat. Sy phu thudc nay phan 4nh dac diém
sinh ly cua loai ¢ nudc ngot, von nhay cam vdi su thay
déinhiét do dot ngot gira ngay va dém trong cac thuy vuc
néng. (2 ) 2) Nhiét do thap nhat cta thang lanh nhat (B|06)

bong vai tro la yeu t0 gidi han sinh hoc. Chi so nay xac
dinh kha nang séng sét qua mua dong clia quan thé &c,

dac biét quantrong d&ivéi cac quan thé tai mién Bac Viét
Nam ngi cé mua dong lanh rd rét. (3) Lugng mua thang
kho nhat (Bio14): Y8u t6 nay quyét dinh su duy tri clia cac
vi sinh canh (ao, ho, ruéng tring) trong mua khd han, anh
hudng truc ti€p dén kha nang séng so6t clia ¢ khi muc
nudc xubng thap.

0.15

0.00 IIIIIIII..

bio2  bio6  biol4  urban levation

°
S

Mtrc dé dong gop trong mé hinh
2
&

bio4  water bio12 biol5

Hinh 2. M(rc dd dong gop cuia cac yéu td mdi trudng
trong mé hinh phan bé loai P. manchouricus

3.3. Ban d6 phan vung nguy cao lay nhiém
Ban do du phanvang nguy co lay nhiém (Hinh 3) cho thay
vungphan b& tiem nang clia P. manchouricus khéng phan
b6 ngau nhién ma tap trung thanh cac dai dac trung lién
quan mat thiét dén ‘nguy cadich té. Nguy co cao nhat tap
trung tai daiven blen thudc Dong bang séng Hong va Bac
Trung B6. Céc tinh ndm trong vung 16i phan b bao gom:
Ninh Binh, Hung Yén, Thanh Hoéa, Hai Phong va Quang
Ninh. Ngoai cac vUng trong diém, mé hinh cling xac dinh
dudgc sy hién dién cua loai tai cac thung ling va viing dat
tring thuéc cac tinh Ha Naoi, Bién Bién, Son La, Lao Cai
va Tuyén Quang.
Téng dién tlch vung phén b thich hdp udc tinh khoang
11.490 km”. Day dugc coi la khu vuc cé nguy co cao xay
ralay truyén sanla gan nho sang ngu’dl vavatnudi. Ban dé
str dung thuét todn don é va hé s6 bién thién (CV) (Hinh
4,5) cho thay do khéng chéc chan thap tai cac vung trong
dlem ven bién, khang dinh do tin céy cao clia du béo tai
cac 8 dich lén nay. Nguoc lai, cac vung ria phan b6 cé hé
s6 blen thién cao hon, cho thay quan thé tai day co the
kém &n dinh hoac ch|u tac dong manh hon clia cac yéu
t& ngau nhién.

e wioe ey 108
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Hinh 3. Ban dd phan ving nguy co lay nhiém mam bénh
ki sinh trung trén P. manchoricus & mé hinh déng nhat
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(a) Maxnet

_ (b)LGM

Hinh 4. Ban do6 phan vung nguy co lay nhi&m mam bénh
ki sinh trung trén P. manchoricus bang cac thuat toan (a)
Maxent, (b) LGM, (c) MARS va (d) Random forest

THOE Ty 16 1:1000.000

Hinh 5. Ban do he s6 bién thién gilra cac thuat toan vé nguy
co'lay nhi&m mam bénh ki sinh trung trén P. manchoricus

4. BAN LUAN
4.1. MGi lien hé gilra cac yéu t6 modi trudng vdi
P. manchouricus
Bi€n s6 Nhiét do thap nhét clia thang lanh nhat (Bio6)
dugc mé hinh xac dinh (& mét trong nhirng y&u t8 gidi
han quan trong nhat déi v&i sy hién dién cla loai P.
manchouricus tai Viét Nam. Diéu nay phan anh mot dac
diém sinh ly hoc bao tha cua chi Parafossarulus. Cac
nghién ctru sinh thai hoc tai Han Quoc cho thay quan thé
P. manchouricus thé hién tinh chat mua vy ro rét, bién
mat (ngu dong) khi nhiét doé nudc glam xuong dudi 10-
13°C . Tai mién Bac Viét Nam, blen sO nhiét do (Bio6) 6n
hoahon &vungven bién cho phep 6c duy tri hoat dong lau
hdn tao diéu kién cho chu ky lay truyén C. sinensis dién
ra gan nhu quanh nam.
Viéc xac dinh bién s6 Dao déng nhiét do ngay (Bio2) - yéu
t8 dong gop l6n nhat, la moét phat hién quan trong. Vung
ven bién (Quang Ninh, Hai Phong, Nam Binh) chiu anh
hu’dng cla hiéu Ung dal duong, giup glam bién do6 nhiét
ngay dém (Bio2 thap), tao ra moi tru’dng nhiét 8n dinh
glam ap lyc sinh ly cho 6c. Ngu’dc lai, cac vungthung lang
noidia c6 Bio2 cao han, han ché sy phat trién mat dé cao
clia quan thé.
4.2. Nguy co anh hudng dén sirc khée cong dong
Sy phan bo clia loai 6¢ P. manchouricus khong chi la van
dé sinh thai ma con la chia khoa dé hiéu ban do dich té
bénh san la gan nho. K&t qua moé hinh hda cung cdp mot
cai nhin dinh lwgng va phan b6 khéng gian vé nguy ca anh
hudng dén sutric khoe, dac biét khi dat trong bdi canh van
hoa va kinh t& xa hdi cua Viét Nam.
M6 hinh d‘ong thuén du bdo vung nguy co cao téap trung
tai dai ven bién céac tinh: Ninh Binh, Nam Binh, Thanh
Hoéa, Hai Phong, va Quang Ninh vdi dién tich uwdc tinh
11 490 km?. Su trung khorp gitra k€t qud tinh toan phan
vlng nguy co lay nhiém va thuc té€ dich té hoc da va dang
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Xay ra rat cao va dang bao déng. Ninh Binh va Nam Binh
dugc mo hinh xac dinh la vung 16i phan bé (nguy ca Rat
cao). Thuc té déytl‘f lau da dugc xac dlnh la6bénhsanla
gan nhd vdi ty l& nhiém trén ngudi ¢ nai lén t&i 30-37%.
M6 hinh canh bao nguy ca cao tai khu vuc Quang Ninhva
Hai Phong. Thuc té da chirng minh qua 6 dich tai xa Lién
Vi (Quang Yén, Quang Ninh) nam 2023 v&i 55/200 nguoi
nhiém (chiém ty 1& 27.5%).

4.3. Chién lwgc irng pho (One Health Strategy)

Trudc nguy cd anh huéng dén suc khde cong dong hién
hru va ngay cang phurc tap, chung toi dé xuat mot chién
luge kiEm soét toan dién, da nganh, chuyen dich tir thé
bi dong (dleu tri ca benh) sang thé chu doéng (klem soat
nguon lay va vector) Uu tién nguon luc y té dé giam

sat chu dong tai cac xa thudc vung co xac suat phan
b6 6c cao (mau dd trén ban do), dac biét a tai Quang
Ninh va Thanh Héa. Ung dung tha ghép ca Trdm den
(Mylopharyngodon piceus) - loai thién dich chuyen anéc
- vao cac ao nudi thuong pham tai vung dich te dé kiém
sodt mat do 6¢ vat chu. Két hdp diéu tri y té€ cho ngu’dl
nhiém, tdy san cho vat chl bao ton (cho meo) va truyén
théng thay déi hanh vi khdng &n goi cé séng.

4.4. Han ché ctua nghién ciru

Nghién clfu nay con tdn tai mot sé han ché nhat dinh khi
mdi chi tap trung phan tich mé hinh phan bé clia vat chi
trung gian (Parafossarulus manchouricus) - mot trong ba
mat xich co bén cla chu trinh dich té, ma chua tich hgp
day du dir liéu vé tdc nhan gay bénh (Clonorch/s sinensis)
va khéicdm thy theo cach tiép can toan dién One Health.
Cu thé, md hinh chua tham sé héa dugc céc bién sé xa
hoéi - hanh vi quan trong tai khu vu'c nghién ciru nhu thoi
quen an goi ca hoac 6c chua nau chin, cling nhu Kién
thirc — Thai d6 — Thuc hanh (KAP) cua ngu’dl dan vé phong
chong benh Bén canh do, cac yéu t6 thudc vé nang luc
hé thong y té (kha nang chan doén, diéu tri va du phong)
cling chua dugc dé cap, do do ban dd hién tai phan anh
nguy co tiBm nang vé mat sinh thai hon la mdc do lay
truyén thuc té trong cong dong.

5. KET LUAN

Nghién ctu da xay dung thanh céng M6 hinh phan bé loai
dong thuan cho loai 6¢c nudc ngot Parafossarulus man-
chouricus, vat chu trung gian quan trong cua san la gan
nhé (Clonorchis sinensis) véi do tin cay du béo rat cao.
Céc yéu tdé moi trudng chi dao chi phoi su phan bé cla
loai bao gbm Dao ddng nhiét dé ngay (Bio2), Nhiét do
th&p nhéat cla thang lanh nhat (Bio6) va Lugng mua thang
kho nhat (Bio14). Két qua nay chi ra s nhay cam cua P.
manchouricus d0| v@i diéu kién nhiét d6 cuyc doan va tinh
san c6 clia ngudn nudc trong mua kha. Su’ hién dién cta
cac vung nguy co cao trung khdp véi cac 6 dichthuctéla
mot l&i canh tinh manh mé vé sy ton tai bén virng va nguy

co bung phat ctia bénh sén & ) gan nho. Pé kiém soat hiéu
qua, Viét Nam can chuyén doi sang chién lugc tich hdp

S dung ban dd nguy ca ldy nhiém dé dinh hudng glam
sat, ap dung kiém soat sinh hoc bang ca TrAdm den, va
thuc hién déng bo cac bién phap vé sinh moi trudng - dleu
triy té. Chico cach tiép can toan dién nay mdi co thé giam
thi€u ganh nang bénh tat va ngan chan nguy co ung thu
duong mat cho hang triéu ngudi dan trong vung dich té.
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