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SU PHAT TRIEN VA KHA NANG GAY BENH CUA LOAI SAN LA PHOI

Paragonimus westermani O PONG VAT THI NGHIEM
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TOM TAT: Loai sén 14 phdi Paragonimus westermani phan bb rong & chau A va gay bénh cho
nguoi va dong vat. Nguyén nhan nhiém bénh 14 do an phai cua ndi chira metacercaria hoac vat chu
chira bi nhidm san non. O Viét Nam, metacercaria ciia lodi P. westermani tim thdy ¢ cua ndi tai
mét s6 tinh mién Trung véi ty 1é va cuong do nhiém twong ddi cao. Trong nghién ctru ndy, ching
t6i xac dinh sy phat trién va kha ning gy bénh cua ching & dong vat thi nghiém. Két qua gay
nhiém thuc nghiém cho thiy quan thé P. westermani ¢ Viét Nam khong phét trién ¢ cho nha,
nhung phat trién dén san truang thanh & méo nha vai ty 18 phat trién thip va thoi gian truong thanh
twong d6i dai. San séng & xoang phdi hodc cap doi tao thanh 6 apxe gay viém phoi. O chudt bach,
metacercaria ton tai & co va gan dudi dang séan non c6 kich thudc hoi 16n hon so véi metacercaria
moi thoat khoi vo nang. Khi gay nhiém chuyen tiép san non thu tir chudt bach cho méo thi ching
phét trién dén truong thanh nhu khi gay nhlem truc tiép tir metacercaria. Két qua nay khang dinh
vai tro vat chu chua trong vong doi phat trién cua P. westermani ¢ Viét Nam. Vi vay, aé phong
tranh nhiém loai san 14 phdi nay, ngoai viéc khong an cua nii chwa niu chin k¥, cin tranh an séng
hoic tai thit cac loai dong vat khac.

Tur khéa: Paragonimus westermani, dong vat thi nghiém, kha nang gay bénh, sy phat trién, san 1a

phoi.
MG PAU
~Trong sé hon 50 loai san la phoi thuoc
giong Paragonimus, loai P. westermani duoc

quan tam nghién cau nhiéu nhét vi ching phan
bo réng & chdu A va gay bénh cho nguoi [3].

Day 1a loai c6 su da dang vé hinh théi, di truyén,

sinh hoc va kha nang giy bénh cho vat chu.
Truéc day, P. westermani dugc chia thanh 2
nhém Péng A va Bong Nam A. Nhém Pong A
gay bénh cho nguoi, nguoc lai nhom Pong Nam
A khéng gay bénh cho nguoi, trr ¢ Phillipines
[1-3,14]. Gan day, nhitng phat hién méi cua P.
westermani ¢ Nam A (An Do va Sri Lanka) cho
thidy ching rit da dang vé hinh thai
metacercaria va khac xa vé di truyén so véi 2
nhom Bong Nam A va Pong A [5, 15].

O Viét Nam, trude day loai san 1a phoi duy
nhat dugc xéc dinh 1a P. westermani va dugc
cho I1a gay bénh & nguoi [17, 19]. Tuy nhién,
nhiéu cudc diéu tra tir nam 1995 chi phat hién
metacercaria cua loai P. heterotremus ¢ cua ndi
tai cac tinh mién nii phia Bic va duoc khing

dinh 1a nguyén nhan gay bénh cho nguoi va
dong vat [4, 16, 18, 23]. Cho dén nay, 7 loai san
l4 phdi da dugc phat hién ¢ Viét Nam. Trong s6
dd, metacercaria cua loai P. westermani tim
thiy phd bién ¢ cua ndi tai cac tinh mién Trung
[6]. Tuy nhién, su phat trién va kha ning giy
bénh cua ching cho vat chi con chua duoc biét.
Bai bdo nay mo ta sy phat trién va kha ning gay
bénh cua P. westermani ¢ dong vat thi nghiém.

VAT LIEU VA PHUONG PHAP NGHIEN CUU

Metacercaria cua loai P. westermani thu tur
cua ndi Vietopotamon aluoiense bat tai xa
Hudng Son, huyén Hudéng Hoa, tinh Quang Tri.

Chuot bach dong BALB/c (10 cé thé) va chd
(4), méo nha (8) dwoc mua tai Ha Noi, noi
khéng c6 mam bénh séan 14 phdi dwoc sir dung
cho gay nhiém thi nghiém. Bong vat thi nghiém
dugc xét nghiém phén trudc khi gay nhiém dé
khing dinh dong vat chwra bi nhidm sén I4 phoi.

Phuong phap gy nhiém cho dong vat thi
nghiém: dém s lwong metacercaria gay nhiém

133



Luu Tu Anh et al.

cho chudt bach qua duong miéng sau khi da gay
mé bang Ether, hodc cho vao thirc an khi gay
nhidm cho chd va meéo, véi sé lugng 20
metacercaria/chudt va 30-50 metacercaria/cho,
meo.

Theo d6i dong vat thi nghiém: sau 30 ngay,
xét nghiém phan hang ngay bang phwong phap
gan loc sa ling dé tim trang san 1a phoi.

Sau khi gdy nhiém cho chudt bach 1-2
thang, md chudt dé thu séan non va gay nhiém
chuyén tiép cho meo va cho dé xac dinh vai tro
cua vat chu chura.

Mb kham dong vt thi nghiém theo dinh ky:
chuot sau gay nhiém 30 va 60 ngay, ddi vai chd
va méo m6 kham sau 45, 90, 120, 150, 180 va
200 ngay hodc khi dong vat bi chét, hoic sau
khi phat hién trimg san 1a phoi & phan dé xac
dinh sy phat trién cua san. Thu san la phoi &
gan, phoi va co. San non & co, gan chudt dugc

thu bang phuong phap tiéu co ding dung dich
pepsin 1%. San duoc rira sach bang nude mudi
sinh Iy 0,9%, bao quan trong con 70% dé lam
tiéu ban ¢ dinh bang cach nhudém carmine 1%,
gan 1én lam kinh bing canada balsam. Po kich
thudc san trén kinh hién vi Olympus CH40.

KET QUA VA THAO LUAN

Két qua gy nhiém cho chudt bach BALB/c

Két qua thi nghiém cho thay: & tat ca chuot
bach gay nhidm déu thu duoc san non & co va
gan. Ty 1¢ phét trién tir 25-75% (trung binh
50,5%), trong d6 san thu duoc & co chiém ty 18
65,3% va & gan la 34,7% (bang 1).

Sé&n non ¢ co va gan (hinh 1b) chua phat
trién cac co quan, ma chi hoi 16n hon vé kich
thudc so véi metacercaria khi méi thoat khoi
nang (hinh 1a, bang 2).

Bdng 1. Két qua gay nhiém metacercaria P. westermani cho chuét bach dong BALB/c

) M6 kham SO ca thé san thu duoc &
STT S6 nang sau gay i i ~ Tyléphat
sé&n cho an nhiem Co Gan Phoi Tong so trien (%)
(ngay)
Chuot 1 20 30 10 2 0 12 60,0
Chuot 2 20 30 8 7 0 15 75,0
Chuot 3 20 30 4 6 0 10 50,0
Chuot 4 20 30 5 0 0 5 25,0
Chuot 5 20 30 8 2 0 10 50,0
Chuot 6 20 60 5 3 0 8 40,0
Chuot 7 20 60 8 5 0 13 65,0
Chuot 8 20 60 5 0 0 5 25,0
Chuot 9 20 60 6 4 0 10 50,0
Chuot 10 20 60 7 6 0 13 65,0
Téng/trung binh 66 35 0 101 50,5
ong/trung bin (65,3%)  (34,7%) :

Bang 2. Kich thudc metacercaria mai thoat nang va san non thu tir chudt bach thi nghiém sau gay

nhiém 30 ngay

Kich thuéc (mm)

Metacercaria thoat nang (n=25)

Séan non thu tir co chuét (n=25)

0,650-0,990 x 0,300-0,380

0,750-1,050 x 0,350-0,400

Co thé

othe (0,807 x 0,327) (0,915 x 0,378)

L 0,070-0,110 x 0,060-0,100 0,090-0,100 x 0,080-0,090
G aC m An ) y 3 1 y 1 1 1

lac micng 0,092 x 0,082 0,095 x 0,085

. 0,100-0,110 x 0,100-0,110 0,100-0,110 x 0,100-0,110
Giac bung 0,105 x 0,105 0,105 x 0,105
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Két qua gy nhiém cho chd, méo

Két qua gdy nhim cho 4 ch6 va 8 méo
dugc trinh bay & bang 2. Két qua cho thay, san
khong phat trién & cho ca khi gay nhiém truc
tiép hoic gay nhiém chuyén tiép qua chuot
bach. Nguoc lai, tit ca méo déu bi nhiém. Ty Ié
phét trién cua san khi gay nhiém tryc tiép bang

metacercaria la 13,3-54,3%, tuong duwong nhu
khi gay nhim bing san non thu tir chuot (43,3-
48,9%). Céc cé4 thé san thuong séng tung doi
tao thanh 6 apxe & phéi, mot sb ca thé san thu
dugc & xoang phdi sau gay nhiém trén 170
ngay. Pa s san chua truong thanh, ty 1¢ san
truong thanh thap. Thoi gian thai trang tir 140-
145 ngay sau gay nhiém (bang 2).

Bang 2. Két qua gay nhiém P. westermani cho chd va méo thi nghiém

pimgvit  Mimown T N0 WOk Shainmudnco - e
thi nghiém gy nhiém (ngdy) (ngdy) Phoi Xoang phoi (%)
Ché 1 50 mc - 150 0 0 0
Ché 2 50 mc - 200 0 0 0
Ché 3 50 mc - 200 0 0 0
Ché 4 50 mc - 200 0 0 0
Meéo 1 50 mc - 40 17 0 34,0
Méo 2 50 mc - 45 18 0 36,0
Meéo 3 50 mc - 90 8 0 16,0
Meo 4 30 mc - 120 4 0 13,3
Meéo 5 50 mc - 150 2 20 44,0
Meo 6 30 me 145 170 12 (2%) 7 54,3
Meéo 7 47 san non 140 180 18 (5%) 5 48,9
Meo 8 30 san non - 100 13 0 43,3

*S c4 thé san truong thanh; mc: metacercaria; GN: gay nhiém.

Hinh 1. Sy phat trién cua san 14 phdi
P. westermani ¢ dong vat thi nghiém

a. Metacercaria mai thoat khoi nang san; b. San non
thu tr co' chudt bach sau gay nhiém 30 ngay; c. San
truong thanh thu tir phdi méo nha sau gay nhiém 180
ngay; d. San chua truong thanh (immature) thu tir
phdi méo nha sau gay nhiém 180 ngay.

Nghién ctu hinh thai cho thdy, khi con séng
co thé san giéng hat lac, c6 mau ndu do. Toan
bo co thé san phu gai don, mot sb ca thé co gai
xép thanh ting doi & vung giita co thé. Giac
miéng va giac bung gan bang nhau. Budng
trang chia thanh 6 thiy nam & vang giac bung.
Hai tinh hoan chia thanh 4-5 thiy, nim sau
budng tring. Tdi nhan tinh chaa day tinh. Kich
thude cua sén thu tir phdi va xoang phéi cua
meo thi nghiém sau 170-180 ngay dao déng 16n,
dugc trinh bay & bang 3. San truong thanh (hinh
1c) c6 tuyén nodn hoang phét trién pha day 2
bén co thé, kich thude co thé 7,2-11,8 x 3,9-5,0
mm, ty 1& chiéu dai/rong tir 1,7-2,4; 16n hon so
véi cac c4 thé san chua truong thanh cé kich
thudc 3,8-6,6 x 2,1-3,5 mm, ty Ié chiéu dai/rong
tir 1,4-2,0 (hinh 1d).

O méo thi nghiém mé kham sau 120 ngay
gay nhiém, san c6 kich thudc dao dong rat Ion.
Trong sb 4 cé thé san thu dugc, mot ca thé co
kich thuéc rit nho (0,6 x 0,3 mm), nhu
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metacercaria méi thoat nang hodc san non thu ¢
chuot sau gay nhiém 30 ngay. Céac cé thé khac
I6n hon, kich thudc 3,0-5,5 x 1,5-2,7 mm. Tinh

hoan va buong trang con nho. Tuyén nodn
hoang chua phét trién (hinh 2).

Bdng 4. Kich thudc san thu tir phoi meéo thi nghiém sau 170-180 ngay gay nhiém

Kich thuéc (mm)

Sén chua trudng thanh (n=15)

Séan truéng thanh (n=7)

Co thé 3,8-6,6 x 2,1-3,5 7,2-11,8 x 3,9-5,0

Ty 1& dai/rong 1,4-2,0 1,7-24

Giac miéng 0,350-0,650 x 0,425-0,725 0,425-0,625 x 0,700-0,925
Giéc bung 0,500-0,625 x 0,525-0,700 0,525-0,625 x 0,575-0,770

Tinh hoan trai
Tinh hoan phai
Budng trang

0,275-0,675 x 0,250-0,725
0,300-0,750 x 0,275-0,900
0,400-0,925 x 0,525-1,000

0,525-1,000 x 0,700-1,175
0,575-1,000 x 0,650-1,250
0,900-1,250 x 0,750-1,250

Hinh 2. San 14 phdi P. westermani thu ¢ meo
thi nghiém sau gay nhiém 120 ngay c6 kich
thudce dao dong lon

Triéu chirng ldm sang va bénh tich ¢ dgong vat
thi nghiém

Pong vat thi nghiém khéng cé biéu hién
bénh r6 rang. Ca chd, méo va chudt thi nghiém
déu an udng binh thuong. Chudt bach c6 biéu
hién gay va hoat dong cham hon so véi chuot
khong gay nhiém. Méo kém hoat dong, hay
nam, mot sd co biéu hién kho thd va ho khac
timg con. Khi mé kham thy c6 mot sé 6 apxe
nho khoang 1cm (hinh 3), mé ra thuong c6 2 c&
thé san, t6 chitrc phéi bi viém co dich viém nhay,
mau gi sit. Phan phdi con lai ¢6 bé ngoai binh
thuong, nhung khi ding tay nin nhe thdy mot
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Hinh 3. Bénh tich phoi méo nhiém san I4 phoi
P. westermani (mdi tén chi 6 apxe, bén trong
thuong chira 2 ca thé san, to chac phoi bi viém)

s6 u cing nho & phia sau trong to chirc phoi, md
kham thu duoc cac ca thé san con non.

Loai san l4 phoi P. westermani rat da dang
vé hinh théi, sinh hoc va kha ning gy bénh.
Loai nay ton tai chii yéu & 2 dang diploid (2n)
va triploid (3n). Dang diploid phan b rong réi &
chau A; trong khi dang triploid chi tim thiy &
cac nudc Pong A (Nhat Ban, Han Quéc, Trung
Qudc va Pai Loan) [2, 3]. Bénh ly ¢ vat chu do
2 dang nay gay ra ciing khac nhau: dang triploid
chii yéu hinh thanh 6 apxe & phdi, nhung dang
diploid gay bénh 1y & xoang phdi va mang phéi
[1, 3]. Kha ning phat trién va gy bénh & vat
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chi chinh ciia cac quan thé dia ly ciing khac
nhau. Habe (1987) [12] théng bao cho la vat
cha khong thich hop, trong khi méo la vat cha
thich hop ctia P. westermani ¢ Malaysia, nhung
can thoi gian dai hon 4 thang dé phat trién dén
trudng thanh. Nguoc lai, chdé va meo 1a vat chu
thich hop cua loai nay & Nhat Ban, Han Qudc
va Trung Quéc véi thoi gian phat trién chi 2,5
thang [10, 21]. O chudt, quan thé P. westermani
& Philippines phat trién nhanh chéng dén truong
thanh, trong khi chuét 1a vat cha chaa caa P.
westermani & Nhat Ban, Trung Qudc va
Malaysia [11, 13, 21]. Vé kha ning gy bénh &
nguoi, dang triploid gay bénh ning hon dang
diploid; nhém Déng A giy bénh cho ngudi,
ngugc lai nhém Pong Nam A khong giy bénh
cho nguoi, trir & Phillipines [1, 3]. Gan day,
P. westermani dugc théng bao gay bénh cho
nguoi tai An Do [22].

Nghién ctru cua chdng téi cho thiy quan thé
P. westermani ¢ Viét Nam khong phat trién &
ché thi nghiém, nhung phét trién duoc & meo
nha vai ty 18 phat trién thap va thoi gian truong
thanh tuong dbi dai. Nhitng dic diém nay tuong
tu voi quan thé P. westermani & Malaysia [12].
Két qua nay cho thay ché nha khong phai l1a vat
chi tu nhién cua P. westermani & Viét Nam,
con méo nha c6 thé bi nhiém nhung mirc do
man cam véi loai P. westermani thap hon so voi
loai P. heterotremus [9]. Két qua nay ciing goi y
rang dong vat hoang dong vai trd la vat chu
quan trong hon so véi dong vat nudi (chod, meo).
Vi vay, trong cbng tac ciru hd dong vat tai Vuon
Quéc gia Bic Huong Hoa va Pak Krong can
chi ¥ dén bénh san 14 phdi do nhiém P.
westermani vi ty 1& nhiém metacercaria ¢ cua
ndi khu vuc nay I rat cao [6, 8]. Khi gay nhiém
chuyén tiép san non thu tir chudt bach cho méo
thi chling ciing phat trién dén san truong thanh.
Diéu nay khang dinh vai tro cua vat chu chia
trong vong doi phat trién cia P. westermani,
didu nay 1y giai tai sao cac Ioal thd I6n (nhu hd,
bao...) khong dn cua ndi van c6 thé bi nhiém
bénh do an phai vat chii chira nhiém san non.

Vé kha ning gay bénh cho con ngudi ¢ Viét
Nam, mic du cac tai liéu truée ddy cong bd duy
nhit chi co loai P. westermani va dugc cho la
nguyén nhan gay bénh san 1a phdi ¢ nguoi,

nhung khong c6 bing chirng cu thé nhu mau vat
hodc két qua dinh loai bé‘mg sinh hoc phéan tr
[17, 19]. Cho d&n nam 1995 thi loai
P. heterotremus dugc tim thiy phd bién ¢ cac
tinh mién Bic Viét Nam va duoc xac dinh 1a
nguyén nhan gy bénh & nguoi va dong vat
(chd, méo, lon, cay) bang dinh loai hinh thai va
phan tir [4, 16, 17, 18]. Vi vay, cd thé trude day
dd c6 sy nham lan do viéc  dinh tén
P. heterotremus la loai P. westermani. Theo do6,
phan b va vat chu cua loai P. westermani ¢ cho
va lon dugc cdng b truée day c6 thé khong
chinh xé&c, nham Ian voi loai P. heterotremus
[19, 20]. Gan day, metacercaria cia lodi P.
westermani méi chi dugc phat hién & mot sé
tinh mién Trung, dic biét 13 & tinh Quang Tri
V6i ty 18 nhiém & cua ndi rat cao, cé thé téi 96%
[6, 8]. Tuy nhién, chwa c6 thdng bao nao vé ca
bénh san l4 phéi ¢ khu vuc nay [6, 7]. Vi vay,
kha nang gay bénh cho nguoi cia P. westermani
& Viét Nam van chua dugc khéng dinh chéc
chan. S& 1a may man néu loai P. westermani &
Viét Nam khong phat trién dén san truong thanh
tao thanh 6 apxe & phdi ngusi. Tuy nhién,
chiing van c6 thé gay bénh & thé ngoai phoi (co,
xoang phoi, ndo...). Vi vay, khéng nén an song
cua ndi hoic thit cac dong vat khac dé tranh
nhiém sén 14 phoi P. westermani.

Loi cam on: Dé tai dugc hd trg vé kinh phi béi
Quy phat trién khoa hoc va cong nghé quoc gia
(NAFOSTED), ma sb 106.12-2012.52.

KET LUAN

Cho nha khéng phai la vat chi thich hgp cua
san 14 phdi P. wetsermani ¢ Viét Nam, trong khi
meéo nha c6 thé bi nhidm, nhung ty |é phat trién
dén truong thanh thap va thoi gian phét trién
tuong dbi dai (4,5 thang). O méo, san co thé
song ¢ xoang phdi hodc lam thanh 6 ap xe gay
viém phoi.

Chuét bach @ong vai tro la vat chu chira cia
sén 1a phoi P. westermani. San ton tai dudi dang
s&n non & co va gan chudt, co kich thugc hoi
I6n hon metacercaria méi thodt khoi nang. Khi
gay nhiém chuyén tiép cho méo thi chung phéat
trién dén truong thanh. Vi vy, can luu y trong
viéc phong ngira nhiém san 14 phdi do an phai
vat chu chira.
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DEVELOPMENT AND PATHOGENICITY OF LUNG FLUKE,
Paragonimus westermani, IN EXPERIMENTAL ANIMALS

Luu Anh Tu', Pham Ngoc Doanh? Hoang Van Hien?,
Do Trung Dung®, Nguyen Thi Hop?

Vietnam National Lung Hospital
%Institute of Ecology and Biological Resources, VAST
*National Institute of Malariology, Parasitology and Entomology

SUMMARY

Lung fluke, P. westermani, has wide distribution in Asia and has been identified as the most important
pathogen for human paragonimiasis. The definitive hosts, including humans, become infected through eating
crabs containing metacercariae or paratenic hosts harboring juveline worms. In Vietnam, metacercariae of P.
westermani have been detected in central provinces at high infection prevalence. In this study, we determined
the development and pathogenicity of P. westermani in experimental animals. The results of experimental
infections showed that Vietnamese P. westermani population does not develop in domestic dogs, but can
grow to adults in domestic cats at low developmental rates and require relatively long time to maturity. The
worms lived in extrapulmonary or live in pairs to form cysts in the lungs. Most of them are immature. In
mice, juveline worms were collected in the muscles and livers. The flukes were morphologically similar to the
excysted metacercariae except for their slightly larger body size. These juveline worms can grow to adults in
cats when they were orally given to cats, confirming the role of paratenic hosts in life cycle of P. westermani
in Vietnam. This study suggests that wild animals can serve as paratenic hosts and definitive hosts of P.
westermani. Protection of wildlife should pay attention to paragonimiasis, and not eating undercooked crabs
as well as meat of other animals to avoid Paragonimus infection.

Keywords: Paragonimus westermani, development, experimental host, lung fluke, pathogenicity.
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