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DAC PIEM HINH THAI VA PHAN TU CUA GIUN PHOI CHUQT
Angiostrongylus cantonensis Chen, 1935 O BAC NINH VA HUNG YEN
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Vién Sinh th4i va Tai nguyén sinh vat, Vién Han 14m KH & CN Viét Nam, *hieniebr@ gmail.com

TOM TAT: Loai giun tron Angiostrongylus cantonensis Chen, 1935, kg sinh & phéi ciia vit chu ty
nhién |5 cdc lodi chugt. c6 khd ndng gdy bénh viém méng néo tang bach cu 4i loan
(Angnosn‘ongyhasns) & ngudi kit 3n phai du rung cam nhiém i 3 (L3) dr vt chi trung gian 13
céc lobi éc. G Viét Nam, nhiéu ca b«;nh Angnosnongyhas:s & ngudi di duge ghi nhiin Tuy nhién,
cho dén nay chua c6 nghién ciru nao vé ngudn bénh & vit chi tr nhién (chudt). Trong bai bdo nay.
1an diu tién loi giun phon chudt A. canionensis ky sinh trén Chudt céng (Rallus norvegicus) va
Chudt déng (R losea) & Bic Ninh vii Hung Yén dugc dinh loai trén co s két hop giiva phén tich
dic diém hinh thdi va sinh hoc phan tir. Tr)nh tr gen COI cla cic miu thudc lodi
A. canionensis thu rr tinh Béc Ninh vii Hung Yén gidng nhau va hoan todn tuong dong véi lodi nay
& Quang Dang, Trung Quéc. Két qué nghién cire 234 c4 thé chut, bao gom 147 Chugt cong
(Rattus norvegicus) va 87 Chudl dbng (R. losea) di xdc dinh c3 2 loai chudt déu bj nhiém giun phéi
A. cantonensis. Ty 1¢ nhidm chung & Hung Yén (40,4%) cao hon so v&i o Bic Ninh (21 A4%); 1y 1é
ntuém & chudt cdng (60,0% vi 26,3%) cao hon & chudt dang (2,2% vA 14 6%). Pac hiém hinh théi
hoc cua lodi A. canionensis va mbi quan hé phan ur gifra cac loai cha gibng Angiostrongylus dugc
cung cdp va thio luan trong bai béo nay.

Tirkhda Angiostrongyliasis, chudt cdng, chudt dng, giun tdn kY sinh, Bic Ninh, Hung Yén.

MG DAU

Angiostrongylus cantonensis 1a loai giun
trdn ky sinh & phéi chugt. Trong vong doi phdt
trién, giun céi d¢ rimg & phoi chudt, timg n&
thanh au Irung giai doan Ll di chuyén dén
cubng phéi, roi bj nuédt xudng rudt va that a
ngoai theo phan vt chi. Ngodi moi truong, bu
trung L1 x4m nhép vao vat cht trung gian thich
hop 13 e, wai qua 2 1an 13t x4c tro thanh du
trang cam nhuem L3. Khi vat chu chinh (chuol)
an phai 6c chira 4u trung cam nhiém L3, cdc du
tring ndy di chuyén vao nio _chudt, méi qua 2
lan 16t x4c trude khj di chuyén xudng phéi dé
phdt trién thanh giun truong thanh 6, 7).

Ngudi khéng phii vt chi ty nhién cia
lodi giun ndy. khi an pha1 vat chu trung gian c6
chua au tring cam ohiém cdc au ting ndy
khong phdt trién dén giai doan truéng thanh &
phm ma luu lai ong ndo gay viém mang ndo
hodc di chuyén dén hdc mat gdy bénh thé mit
[16]). Bénh cd (hé 14 nhe hoic ty khoi, nhung khi
bi nhiém nhiéu, chung sé gy triéu chimg
nghxem rong ¢ hé than kinh lrung uong, gay
viém si | thén kinh, dau dlu, cung 6, budn nén,
nén va sot. C4c triéu ching ndy d& bi chdn dodn

nhim véi viém ming ndo do c4c nguyén nhan
khdc, nén gdy khé khin cho viéc diéu trj, dé lai
hiu qua nghiém trong cho bénh nhan. Bénh
giun phor chudt luu hanh pho bién & Théi Binh
Duo'ng, Dong Nam A (nhal 13 Thdi Lan,
Phihppin, )DaugBacA
(Trung Quoc bai Loan, Hong Kéng, Nhat
Ban), chau Uc va Nam My [6, 7). Tfnh dén nam
2008, hon 2.800 ca viém mang nao ting bach
cdu 4i toan do loai giun phdi chudt da dugc béo
cdo & hon 30 quéc gia trén hé gigi [16]. V1 vay,
A. cantonensis va bénh do ching gdy nén &
ngudi rit dugc quan tim nghlen ctru, tr phan
loai. sinh hoc, tién héa, dich 13, chin dosn vi
diéu trj bénh.

& Viét Nam, nhimg ca bénh viém mang nio
& ngudi do A canionensis cing da dugc ghi
nhén [3, 14]. Tuy nhién, chan do4n bénh chi dua
vio triéu chimg 1am sang, chua thu dugc giun
trong ndo nguéri. Hon nira, cho dén nay vidn
chua cé didu tra, nghién ciru phén logi hoc nio
vé loai giun trdon ndy & vat chi ty nhién ¢ Viét
Nam. Bai bio ndy lan ddu tign md ta
dic diém hinh th4i v mdi quan hé tién héa
phén tir cua loai giun tron nay thu & Bic Ninh
vid Hung Yén.
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VAT LIEU VA PHUONG PHAP NGHIEN CUU

Vit liéu nghign ciru 13 hai lodi chudt phe
bién ¢ viing dong bang Bic bd: Chudt cong
(Rattus norvegicus) va Chudt déng (Rattus
losea) dugc thu tr Bic Ninh va Hung Yén, ddy
12 nhimg dja phuong c6 tdp qu4n &n chudt va in
céc loai éc.

Téng s 234 cd thé chudt da duge mb khdm
de thu giun phéi chugt, trong d6, c6 147 Chudt
céng va 87 Chujt déng thu tr Bic Ninh vi
Hung Yén
Phirong phdp nghién ctru hinh thdi hoc

Sau khi thu, mu giun trdn duge rira sach
bing dung dich nudc mudi sinh ly 0, 9% va bao
quan trong formalin 4%. Sau d6, cic miu duge
10 tiéu ban tam thoi bing dung dich 1im trong
(nuéc cat, axit lactic vd glycerin theo ty 18
1:1:1). Quan s4t va do vé giun trdn dudi kfnh
hién vi OLYMPUS CH40 vi dugc vé lai bing
phén mém Wustrator. Dinh loai theo Costa et al.
(2003) (S].

Phirong phdp nghién ciru sinh hoc phdn te

Phdn tich minh ty gen ty thé mitochondrial
cytochrome c oxidase subunit [ (COJ) cha 4 mau
giun trdn, bao gdm 2 mAu thu tir Bic Ninh (BN1,
BN2) vi 2 mau thu tr Hung Yén (HY1, HY2).
Méu gun trdn dyoc bio quan trong cdn ethanol
100%. Téch chiét DNA téng sé bing DNeasy
Tissue Kit (QIAgen). Nhin ban winh wr dich
bing k¥ thudt PCR, sir dyng cap méi JB3 (5'-
TTT TTT GGG CAT CCT GAG GTT TAT-3’)
va JB4 (5'-TAA AGA AAG AAC ATA ATG
AAA ATG-3") [2]. Chu trinh nhiét bao gdm:
bién tinh & 95°C trong 1 phait, tiép theo 1A 35 chu
ky- 95"C/30 gidy, 50°C/1 phat, 72°C/1 phit, chu
ky cudi & 72°C wong 5 phit. Dién di kiém tra két
qua PCR trén gel agarose 1%, nhugm ethidium
bromide va soi d2n UV. Tinh khiét san pham
PCR bing kit QlAquick PCR (QIAGEN Inc.,
Hoa Ky). Gidi tinh tr true tiép bing mdy tr
dong ABI Prism 3130 Genetic Analyser (Applied
Biosystem), sir dung BigDye Terminator Cycle
Sequencing Kit (Applied Biosystem).

S_o sénh céc trinh tr m6i phéan tich va trinh
tw sn c6 trén Genbank bing chuong trinh
MEGA 6 [13), phan tich vA v& cdy phat sinh
chiing loai theo phuong phép Neighbor-Joining
[13].
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Pic diém hinh thai loai giun tron
Angwstrongylus cantonensis thu tir phdi
chudt

Giun truéng thanh cé co thé dai, thon nho
dén vé phfa diu, thuc quan hinh chy. Péu tron,
¢6 3 mdi khdng rd rang Con cii ¢6 kich thuéc
16n hom va thanh co thé day hon con duc, huong
tnimg chay doc co thé xen lin véi rudt tao nén
céc vén den tring.

Con cdi (n=12): Chiéu dai co thé 18,5-33,0
mm. Réng nhét 0.28-0,50 mm. Thyuc quan dai
0,28-0,35 mm, réng 0,06-0,08 mm. Vong lhan
kinh cdch mit déu 0,12-0,14 mm. L& bk tiét
céch miit dau 0.24-0,28 mm. Buong tnmg chay
doc co thé dan xen véi rudt tao nén céc van den
trang dic trung, chiéu dai dm dao 180 1,92
mm. L sinh duc ndm & phia cudi co thé céch
miit duds 0,20-0.26 mm. Trimg c6 kich thuéc
0,060-0,062x0,030-0,032 mm (hinh 1a, b).

Twz

Hink 1. Phin ddu va dudi lodi giun tron
Angrostrongylus canionensis
a. Dau giun c4i; b. Dudi giun cdi; ¢. Pubi gun dyc:
1. Tia mit bung, 2. Tia bung bén; 3. Tia bén trudc:
4. Tia bén giira: 5. Tia bén sav; 6. Tia hung ngodi;
7. Tia hung.



Dic diém hinh thdi v2 phan ar cia giun phdi chudt

Con dwc (n=15). Co thé trong subt, dai
15.5-23,0 mm, réng 0,25-0,35 mm. Thuc quan
dai 0,29-0,35 mm, rong 0.04-0,08 mm. Vong
lhan kinh cdch mut ddu 0,12-0,13 mm. L3 bai
tié1 nim ¢ v\‘mg tiép gidp thyc quan va rudt,
cdch mt diu 0,24-0,28 mm. C6 2 gai sinh dyc
dai bing nhau 1,6-1,8 mm. Gai diéu chinh nho,
dii 0,072 mm. Mdi bén wii dudi c6 1 tia bung
nho va | tia bung bén 1ém hon, 2 tia ndy cdng
phét sinh & mét goc va tich nhau ¢ vi tri 1/3.
Tia byung dai 0,052-0,064 mm. tia bung bén dai
0,068-0,072 mm. C4c tia bén trudc, bén gira va
bén sau ciing chung mt gdc, trong céc tia nay
thi tia bén truéc dai 0,046-0,050 mm, tia bén
gira dai 0,070-0,072 mm va tia bén sau dai
0,048-0,062 mm. Tia lung ngoai la tia don da1
[ OM 042 mm. Tia lung ngan, phét sinh fr mgt
g6c chung v6i vai nhénh nho khéc (hinh 1¢).

Theo khéa dinh loai cua Costa et al. (2003)

[5], céc dac diém mé L trén twong dong voi dic
diém hinh thdi cua loai A. cantonensis.

M&i quan h¢ tién héa phan tir ciia loai giun
tron Angiostrongylus cantonensis dya trén
trinh tyr gen ty thé CO1

Gibng Angiostrongylus gbm khoing 20 loai,
nhung chi c¢6 2 loai A. cantonensis va
A. costaricensis Morea and Cespedes, 1971 ¢6
kha ndng gdy bénh cho ngudi [6]. Loai

A. cantonensis c6 kich thuéc vi hinh thdi ghn
giéng véi lodi A. mackerrasae Bhaibulaya,
1968 va A. malayensis Bhaibulaya and Cross,
1971 {1, 10] la hai loai khéng giy bénh cho
ngudi. Vi viy, dinh logi chinh xdc lodi giun
phéi chudt rdt quan trong cho cdng tic phong
chéng bénh. Trong nghién ciru ny, ching t3i
ket hop ky thudt phan nr, phin tich rinh tyr gen
COI d¢ dinh lodi.

Bing 1. Khoang céch di truyén giita cdc quin thé khdc nhau ctia lodi A cantonensis va cc loai

khéc (dva trén phan tich trinh tir gen COJ)

1 2 3 4 S 6 7 8 9 10 11 12 13 14 15 16
1
2 0000
3 0000 0000
4000 0000 0000
5 0000 0000 0000 0.000
6 0000 0000 0000 0000 0000
7 0008 0008 0008 000§ 0008 0008
8 00U 001l 0L 0011 0011 001 001t
9 0037 0037 0037 0037 0037 0037 0037 0032
10 0037 0037 0037 0037 0037 0037 0037 0032 0000
Tl 0037 0037 0037 0037 0037 0057 0037 0032 0000 0000
120131 0131 0131 0331 0131 0131 0434 0427 OM1¢ 0414 0114
13 043¢ 0134 013 043 043¢ 013 0438 0131 0114 0114 014 0N .
14 0172 0172 0472 0072 0072 0172 0l62 0173 0S8 OJSE OS5 046 0152
1S 0172 0072 0472 0172 0472 072 0162 0473 0I5 0S8 0S8 0156 052 0000
16 0160 0161 0161 0161 0181 0161 0161 0171 0457 0197 0197 090 0190 0205 0208 0,000

1. BN1-Vietnam;

2. BN2-Vietnam; 3. HY |-Vietnam; 4.

HY2-Vietnam; 5. AB684365 A. cantonensis China;

6. AB684364 A. cantonensis China; 7. AB684358 A. cantonensis Japan; 8. AB684367 A. cantonens:s Japan:
9. IX471067 A. cantonensis Brazil; 10. JX471065 A. cantonensis Brazil: 11. JX471066 A. cantonensis Brazil;
12. GU138119 A vasorum Brazil; 13. GU138118 A. vasorum Brazi); 14. GU138116 A. costaricensis Brazil;

15. GU138114 A. costaricensis Brazil: 16. AJ407940 Ancylostoma tubaeforme.

Kel qua glax trinh tr gen COI cua 4 miy,
bao gom 2 mAu thu tr Bic Ninh (BN1, BN2) va
2 miu thu tir Hung Yén (HY1, HY2), da thu
dugc 4 minh rr gen COJ. Két qua so sénh cho
thdy, tat ca cdc trinh ty nay hoan toan tuong

dbng véi nhau (100%). Déi chifu véi cdc trinh
tw trén GenBank bing chuong trinh BLAST da
x4c dinh c4c trinh ry niy 100% twong dong voi
loai A. cantonensis. Ciy phét sinh ching loai
duge xdy dimg oI by dir liéu trinh ty gen CO7
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bing phuong phdp Neibour Joining cho thy,
c4c trinh ty gen COI cba A, cantonensis thu &
Viét Nam hoan toan tuong ddng (100%) véi céc
trinh (v cua lodi nay ¢ Quang Béng, Trung
Quéc va nhém thanh mét nhém, rét gﬁn véi cic
minh ty cua Nhét Ban, chi sai khéc 0,8-1.1%,
nhung sai khic v&i cc trinb ty cia Brazil la
3,7%, cdc trinh tu cva Brazil 1am thanh mét
nhém riéng (bang 1, hinh 2).
Ty 1¢ va cudng 86 nhim A. cantonensis &
phdi chudt tai Bic Ninh va Humg Yén

Két qua md kham 234 c4 thé chudt tai 2 tinh

Bic Ninh va Humg Yén, bao gom 147 Chujt
coéng (Rattus norvegicus) va 87 Chudt
ddng (R. losea), cho thay, ca 2 loi chudt & cdc
dia diém nghién ciru déu bj nhidm giun
phéi A. cantonensis. Ty 1¢ nhiém chung &
Hung Yén va Béc Ninh tuong (mg 12 40,4% va
21,4%. Cudng 4 nhiém dao dong Jom, nr 1-58
¢4 thé giun/chubt & Hung Yén va 1-40
giun/chudt & Béc Ninh. O ca 2 dia diém nghién
ciru, 1y 1& nhiém giun phdi & chudt cong (26,3%
va 60,0%) cao hon so véi ty 1€ nhiém & chudt
déng (14.6% va 2,2%) (bang 2).

BN1- Vietnam
BN2- Vietnam
g5|HY1- Vietnam
HY2- Vietnam
71| |ABEB4365 A cantonensis China
80 AB684364 A. cantonensis China
AB6B4358 A canlonensis Japan
8 AB684367 A. cantonensis Japan

JXAT1067 A cantonensis Brazil
4‘00“1)(571065 A. cantonensis Braz
JX471066 A canfonensis Brazi
100 (— GU138119 A vasorum Brazil
{, GU138118 A.vasorum Braz
‘GU'M1 16 A costaricensis Brazil

5
‘ 1001 GU138114 A, costarfcensis Brazl
AJa07940

Hinh 2. Cly phit sinh chiing logi cta cdc loai Angiostrongylus spp. dugc xay dung
tlr bd $0 li€u trinh o gen COJ theo phuong phip Neighbor-Joining

Béng 2. Ty 1& nhi&m giun trdn A. cantonensis & chuft tai Bic Ninh va Hung Yén

Dia diém ] Sé chudt ) c_t_m@[ T)‘f}{lé Cudng d§
nghién ciru Loai chudt mo khdm nhiém nhiém nhiém
(con) (con) (%) (giun/chudt)
| R.norvegicus 57 15 26,3 12,6+14,3 (1-58)
Bic Ninh  R. losea 41 6 14,6 4,243,7(19)
Tinh chung 98 21 214 10,2412,7 (1-58)
R. norvegicus 90 54 60,0 9,748,7 (140)
Hiwog Yén R losea 46 | 22 2
Tinh chung 136 55 404 9.548,6 (1-40)

Lodi giun ph6i chudt A. cantonensis rat
dugc quan tim nghién ciru trén the gidi, dic bigt
1a & Trung Quoc va Théi Lan [16). Mic db

nhimg ca bénh & ngudi nghi do lodi giun rdn
nay da dugc bdo cdo dya trén riéu chimg Jim
sang (3, 14], lodi ndy con ft dugc quan tim

136



Dic diém hinh th4i vA phan nr cia giun phéi chudt

nghién ciru & Viét Nam,. Cho dén nay, chua c6
diéu tra nghién ciru ndo v& ngudn bénh & vat
chu ty nhién cing nhu chuﬂ c6 md ta loai ndy &
Viét Nam. Day 12 1an diu tién, su hién dién
cua loai giun phm chudt A. cantonensis &
Viét Nam dugc khing dinh bing ca phutmg
phdp hinh thdi va phin fr nr cdc méu giun
trugmg thanh thu tir chudt cdng va chugt ddng.

Nghién ciru vé& mbi quan hé tién héa phan nir
cia lodi A. cantonensis va céc loai ¢6 quan hé
gin chu yéu dya trén cdc minh tu gen small
subunit  (SSU) ribosomal (r) RNA va
mitochondrial cytochrome ¢ oxydase subunit 1
(COIY 9. 15]. Tdnh nr gen SSU (t da dang hom
va cb gid trj nghién ciru méi quan hé giira céc
lodi trong gidng Angiosirongylus, trong khi gen
ty thé COJ da dang hon vé cho phép nghién ciu
& mirc d6 guan thé trong loai [15). Eamsobhana
ct al. (2010) [9] phan tich gen COJ cua céc lodi
wong giong Angiostrongylus cho l.hay loai
A. cantonensis c¢6 quan hé gin gii véi lodi
A. malayensis. Tuy nhién, céc trinh tr gen CO/
cia loAi A. malayensis chua dugc ding ky trong
Genbank. Tokiwa et al. (2012) [15] phén tich
gen ty thé CO/ ciia A. cantonensis tlx 18 ving
dia 1y khdc nhau cho thay c6 8 kiéu gen (acl-
ac8). O da sb céc dia dlem chicé 1 kjeu gen,
nhung ¢ 2 dia didém c6 sy tdn 1ai cua 2 kiéu gen.
Trong nghién ciru ndy, c4c rinh tu gen CO! cua
lodi A. cantonensis thu tai Bac Ninh vd Humg
Yén hoan toén tuong déng véi nhau va ruong
dong vai cdc |rlnh rr coa lodi ndy ¢ Quing
boéng, Trung Quéc.

V& vat chu ty nhién cta lodi giun tron nay,
nghlcn ctra & cde nuée khdc nhau di xdc dinh
nhiéu lodi chudt 12 vat chu tu nhién cia ching,
nhung phé bién 11 R. norvegicus v R. rattus; 1y
1& nhiém ciing dao déng Wy vao cdc vung dia ly
[6 7, 16]. Wang et al. (2008) [16] tong két céc
két qua dlcu ra A. cantonensis & chudt & céc
nudce cho l.hay ty 1¢ nhiém dao ddng 2,0- 100%.
Tai Trung Quoc Deng et al. (2010) [8] diéu tra
trén 491 c4 thé chudt cia 7 lodi, ty 1§ nhiém
chung 13 11,4%, giun phéi tim thiy & cdc loai
R. norvegicus, R flavipectus va B. indica vai ty
1& nhiém tuong img 12 19,8%, 2.5% va 10,0%.
Chen et al. (2011) {4] nghién ciu 1.391 chudt
di Om thidy 132 cd thé chugt bi nhiém
A. cantonensis vGi ty 1& nhiém trung binh 9,5%.

Wang et al. (2012) (17] thbng bdo 11 tong s6
15 lodi gam nhim bj nhlem gmn pho va
R norvegicus 14 vt chi phﬁ bién phit, bi nhiém
véi ty 1¢ va cuong dd nhiém cao hon so véi cdc
lodi khdc. O Brazil, hai loai Rattus raitus va
R. norvegicus dugc x4c dinh 12 vt chi cua gmn
phdi chudt vai ty 1€ nhiém dao déng 10-81%, on
dinh qua mba mua vi mda khd, chubt c4i nhiém
nhiéu hon chuét duc (11, 12]. Két qua didu tra
cua ching t8i ¢ Viét Nam ciing tuong ty ohu &
cdc nuGe khac. Ca chudt cbng va chuol dBng
thu tai Bac Ninh va H\mg Yén déu bi nhiém
giun phdi véi ty [ nhiém ruong déi cao, ty 1&
nhidm & chudt cong cao hon so véi & chudt
ddng c6 thé do chudt chng man cam hon so véi
chudt d&ng, hodc i chudt cdng cé kich thude
co thé va trong luong lén hon chudt dbng,
chung an luong oc vil chi trung gian nhiéu hon
vi dé bi nhlém hon. Biy la ngufm dy trir va
phil tén mam bénh ngoai oy nhién, gdy nguy co
nhiém bénh cho ngudi, dic biét & nhimg ving
€6 tip qudn &n oc song holic nudng. H.\eu biet
vé djc diém dich 12 coa loai giun nay rit quan
trong cho viéc phong chéng bénh, vi vay, can
m& rong dija ban nghién cuu dé xdc dinh sy
phin b6 cia lodi giun nay, ddng thoi x4c dinh
vét chi rung gian truyén b¢nh cua ching, canh
bdo cho nguai dn cdch phong trinh nhiém
bénh.

KET LUAN

Lin diu tién lodi gwn phéi  chudt
A. cantonensis & Viét Nam dugc x4c ainh béng
su két hop cd phuong phép hinh théi hoc va
phén tr. Hai loai R. norvegicus va R. losea duge
xdc dinh 13 cdc lodi vt chi tr nhién cia, lodi
giun phol chudt vai ty 1& nhiém mrmg déi vao,
trong dé, ty 1¢ nhidm ¢ chudt cong cao hon so
v6i & chudt dong
Léi cam om: Ngh:en ciru duge thyc hién bang
kinh phf tr D& tai cip co s¢ Vién Sinh thdi va
Tai nguyén sinh vit (2013-2014).
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MORPHOLOGICAL AND MOLECULAR CHARACTERISTICS OF
Angiostrongylus 7 is Chen, 1935 FROM BAC NINH
AND HUNG YEN PROVINCES, VIETNAM

Hoang Van Hien, Pham Ngoc Doanh, Bui Thi Dung, Nguyen Van Duc
Institute of Ecology and Biological Resources, VAST

SUMMARY

Rat lungworm, Angiostrongylus cantonensis, is a nematode that parasites the lungs of rats, its natural
definitive host. This de can cause angi gyliasis in humans when uncooked or undercooked snails
infected with larvae are eaten. Although some cases of suspected Angiostrongyliasis have been reported in
Viemam, the occurrence of A. cantonensis has yet 10 be investigated in rats. The paper presented the first
record of A. cantonensis n rats from the Bac Ninh and Hung Yen provi , based on phological and
molecular dentification. A total of 234 rats, including 147 R norvegicus and 87 R. losea, were examined. Rat
tungworms were found in both species. Overall infection rates were 40.4% in Hung Yen and 21.4% in Bac
Ninh. Infection rates were much higher in R norvegicus (60.0 and 26.3%) than R losea (14.4% and 2.2%)
We describe A. cantonensis and discuss phylogenetic relationships within the Angiostrongylus genus.

Keywords: Angiostrongylus cantonensis, Raitus norvegicus, R losea, Angiostrongyliasis, Vietnam.
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