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TOM TAT

C4 da tron (B6 Siluriformes) 1a mot bo c4 rat da dang trong nhom c4 xwong (khoang 4100 loai trén thé
gidi). Ca da tron c6 tdm quan trong vé kinh té, sinh thai, duoc nudi hodic danh bit dé lam thuc pham hoic lam
canh. Séan 14 don chu (Monogenea, Dactylogyridea) 14 ngoai ky sinh tring phé bién trén c4 da tron véi hon 379
loai dwoc ghi nhan. Nghién ciru da tién hanh thu 77 ca thé cia 03 loai ca da tron gdm c4 tré den Clarias fuscus
(n = 21), ca lang Hemibagrus spilopterus (n =17) va cé st soc Pangasius macronema (n = 39) tai Bék Lik
nim 2016-2017. Dya trén dic diém hinh thai va di truyén (gen 18S rRNA), nghién ctru nay da ghi nhan méi 4
loai san 14 don chi & Dik L3k, Viét Nam, trong do, loai Thaparocleidus armillatus va Mizelleus siamensis trén
ca st soc; loai Bychowskyella tchangi trén cé tré den, va loai Cornudiscoides longicirrus trén ca lang. Cay phat
sinh loai dugc xdy dung tir 4 trinh ty gen 18S rRNA cta nhgién ctru hién tai va 7 trinh tu trén Genbank cho
thdy céc lodi Bychowskyella spp. tao thanh nhanh ddng dang va cé mébi quan hé ho hang véi cac loai con lai.
Loai Cornudiscoides longicirrus tach thanh nhanh riéng biét, trong khi cac loai Mizelleus siamensis, M. indicus
thé hién su da nganh khi dugc nhém chung véi céc lodi thudc gidng Thaparocleidus.

T khoa: Ca da tron, 18S rRNA, san 1a don chi, Ty Nguyén, Viét Nam.

GIOI THIEU

Ca da tron (B6 Siluriformes) 1a mét trong nhirng
nhoém ca nude ngot vai khoang hon 4100 loai phan
bé trén thé gidi, dai dién cho 12% trén tong sb cac
nhém ca 16n va 6,3% trén tat ca cac loai dong vat co
xuong séng (Mendoza-Palmero et al., 2015; Jin et
al., 2016). Hau hét cac loai ca da tron c6 than hinh
tru va bung phéng lam cho chdng thich nghi véi moi
truong song day dé d& dang san mdi va kiém thuc an
trong tu nhién (Bruton, 1996). Ca da tron co tam
quan trong vé kinh té va sinh théi; nhiéu loai cé lon
dugc nuéi hodc danh bit dé lam thuc phdm, ca nho
duoc nudi lam canh (Verma et al., 2017a).

Ciing nhu ¢ cac loai ca khac, san 14 don chu
(Monogene) la ngoai ky sinh tring phd bién gay
bénh trén nhiéu loai c4 da tron thudoc BO
Siluriformes (Verma et al., 2017a). Theo nghién
ctu cua Lim et al. (2001) va Verma et al. (2017a),
hon 379 loai sian 14 don cha thuéc bo
Dactylogyridea dugc ghi nhan trén ca da tron voi
cac loai thuoc gidng Thaparocleidus 1a nhém cé sé

lugng loai da dang nhat. Hién nay, c6 khoang 102
loadi Thaparocleidus spp. duwgc md ta tu céc loai cé
nudc ngot khac nhau trén thé gioi, trong d6 hon 18
loai duoc tim thiy trén vat chu ca da tron thudc
giébng Pangasius (Pariselle et al., 2006; Verma et
al., 2017b).

Nghién ctru vé san 14 don chu trén ca da tron dya
trén dac diém hinh thai va di truyén duoc tién hanh &
hau hét cac chau luc: Chau A nhu Thdi Lan (Lim,
Lerssutthichawal, 1996), An Do (Agrawal et al.,
2016; Verma et al., 2016a, 2017a, 2017b; Pandey,
Agrawal, 2017; Gusev, 1976; Rizvi, 1971),
Indonesia (Pariselle et al., 2001, 2002, 2003, 2004,
2006), & Chau Au nhu Nga (Lim et al., 2001) va
Nam My nhu Peru (Mendoza-Palmero et al., 2012)
va Brasil (Negreiros et al., 2019).

O Viét Nam, cac nghién ctu chi yéu duoc tién
hanh trén mot s vat chi bao gom cé l6c (Channa
striata), ca tré trang (Clarias batrachus), ca lang nha
(Hemibagrus wyckioides), va ca tra (Pangasianodon
hypophthalmus) & nhiéu ving trong nuéc (Ha Ky,
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Bui Quang Té, 2007; Vi Piang Ha Quyén et al.,
2014; Nguyén Thi Thu Hang, Bang Thi Hoang Oanh,
2012, 2015, 2018; Nguyén Thi Thu Hang, 2017), tuy
nhién chua c6 nghién cttu vé cac loai san 14 don chi
& khu vuc Dik Lik.

Nghién ciru hién tai tién hanh khao sat va dinh
loai céac loai san 14 don chu trén ba loai cé da tron
séng hoang d tai Dik Lik, Viét Nam gom cé tré den
Clarias fuscus, ca lang Hemibagrus spilopterus va ca
sat soc Pangasius macronema dya trén dic diém
hinh thai va di truyén, xac dinh vi tri phan loai théng
qua khao sat mdi quan hé phat sinh loai cua cac loai
san 14 don chu.

VAT LIEU VA PHUGNG PHAP

Dia diém, thoi gian va phwong phap thu mu

Tong cong 77 cé4 thé cua 3 loai c4 da tron gdbm
ca tré den C. fuscus (n = 21; chiéu dai (cm): 15,24 +
4,14, khéi lwong (g): 59,79 + 19,77), ca lang H.
spilopterus (n =17; chiéu dai: 22,75 + 2,38, khdi
lugng: 129,05 + 17,25) dugc thu mua ¢ chg Tan
Quynh va chg Budn Ma Thuét thugc tinh Dak Lak tir
3/2016-10/2017. Riéng cé sat soc P. macronema (n =
39; chiéu dai: 17,56 + 2,94, khéi luong: 71,51 + 23,6)
chi thu mua dwoc mét lan duy nhat vao thang 3/2016
tai cho Bubn Trap, Pik Lik. Cac thong tin duoc
phong van qua ngu dan va can bo quan ly thay san
dia phuong cho thiy cac miu nay cé ngudn gdc tu
nhién va chia yéu dwoc danh bat trén song Serepok,
Pik Lak. Mau c thu trong tinh trang tuoi song, it bi
t6n thuong do danh bét va dugc van chuyén lanh vé
phong thi nghiém dé kiém tra ky sinh tring.

Phuong phap dinh loai hinh thai

Sén 1a don chii ngoai ky sinh dwoc kiém tra bang
cach ldy mau nhét trén da va vay, ép tiéu ban tuoi.
Sau d6, tach cac cung mang, cho vao dia Petri co san
nuéc cat. Mau san 1a phat hién tir cac cung mang
bang kinh hién vi soi néi SZ61 (Olympus) dugc lam
tiéu ban tuoi, ¢ dinh biang ethanol 70%, va lam
trong bang acid lactic. Mau tiéu ban tuoi va c¢b dinh
dugc quan st hinh thai ngoai va cu tao co thé dudi
kinh hién vi quang hoc BX41 (Olympus).

San 14 don chu dugce dinh loai dua vao cac dac
diém hinh thai bao gom hau, sy phan b cua cac hat
sac t6, hinh dang budng trang, s lwong tinh hoan,
hinh dang co quan sinh san (co quan giao cau duc va
cai), dia bam, kich thudc co thé, thanh ndi lung va
bung, méc lung va bung, s6 lwong va hinh dang cac
méc ria. C4c chi tiéu dwoc theo mot s6 khoéa phan
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loai co ban ctia Yamaguti (1963), Ha Ky, Bui Quang
Té (2007), Gusev (1976), Lim, Lerssutthichawal
(1996), Agrawal et al. (2016), Verma et al. (2016a;
2017a; 2017b). Hinh thai san 14 don chu dugc minh
hoa va xir Iy trén phan mém Photoshop CS6.

Phwong phap dinh loai phan tir

DNA cua tirng ca thé duoc tach chiét bang bo kit
DNeasy® Blood & Tissue (Qiagen) theo huéng dan cua
nha san xuit. Mot phan cia doan gen 18S rRNA
dugc khuéch dai str dung cap mdi thiét ké (18SpF: 5°
CTG AGA AAC GGC TAC CAC ATC 3’ va 18SpR:
5> GGC AGG GAC GTA ATC AGC AC 3’) tu 45
trinh ty (28 giéng thuoc bd Dactylogyridea) trén
Genbank. Poan gen ma hoa thu dwgc c6 chiéu dai dy
kién 1a 1350 bp thudc ving V2-V3 cua gen 18S
rRNA. Chu trinh nhiét bao gdm 95°C trong 4 pht;
35 chu ky cua 92°C trong 1 phat, 56°C trong 1 phut,
72°C trong 1 phat; chu ky cudi 72°C trong 10 phut.

Trinh tu nucleotide duoc xu ly va két ndi bang
phan mém Vector NTI 11.5.0 (Huang, 1996), sau d6
kiém chung bang chwong trinh BLAST
(ncbi.nlm.nih.gov/Blast). Cac trinh tu dugc dong
hang (alignment) bang phan mém Bioedit 7.0 (Hall,
1999), sau d6 duoc kiém tra, chinh stra bang mit
thuong, ding ky ma sb va so sanh do twrong ddng véi
cac loai trén Genbank.

Khio sat méi quan h¢ phat sinh loai

Cay phét sinh chung loai (hoac cdy phat sinh loai)
duoc xdy dung dua trén trinh tu gen 18S rRNA bao
gém 4 trinh ty tr nghién cau hién tai va 7 trinh tu tu
Genbank. Phan tich méi quan hé phét sinh loai cua san
14 don chu duoc tién hanh dua trén phan mém MEGA
6.06 (Kumar et al., 2009), sir dung thuit toan
Maximum likelihood (ML) va Neighbor joining (NJ)
V6i gia tri Bootstrap (BT) 1000 lan Iap lai. M@ hinh tién
hoa dbi véi thuat toan ML duoc kiém tra bang chuwong
trinh Modeltest dya trén 92 mé hinh, su dung goi dir
lidu “ape” va “vegan” ciia phin mém R-studio (R core
team, 2018) truc khi xdy dung cdy phat sinh loai Do
vai thuat toan NJ, cdy phét sinh loai sir dung md hinh
thay thé mic dinh (Maximum composite Likelihood)
két hop phuong phap thuat toan trao doi nhanh (NNI).
Loai  Euzetrema  knoepffleri  (Dactylogyridea,
Lagotrematidae, AJ564212) duoc su dung lam nhdm
ngoai hop.

KET QUA VA THAO LUAN

Pinh loai hinh thai cac loai san 14 don chi

Két qua nghién ctru da ghi nhan méi 4 loai sén 14
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don chii trén c4 da tron ¢ Dak Lak, Vit Nam thugc bo
Dactylogyridea, ho Ancylodiscoididae va gom 4 giong.

Loai  Thaparocleidus  armillatus  Verma,

Chaudhary, Singh (2017b) (n=2)

Vdt cha: Ca sat soc (Pangasius macronema Bleeker,
1851)

Vi tri ky sinh: Mang
M4 sé Genbank: MT809109

Dic diém hinh thai (Hinh 1A-H): Co thé san la nho,

thon dai c6 kich thuéc 440-500 x 80-90 pum (dai x
rong) (Hinh 1A). Hau hinh ovan, dudi diém mét. Sic
t6 phan bd déu 2 bén co thé. Budng trang (48-51 x
23-26 pm) va tinh hoan (52-53 x 24-25 pm) hinh
ovan, nam & vi tri 1/2 co thé tir diém mat (Hinh 1A).
Co quan giao cdu dyc bao gdom phan ong duoc noi
v6i manh phu hinh méng ngua, dé hinh ndm, ng cé
dang xo0dn 4c, thanh day va giam dan vé sau (Hinh
1B). Co quan giao cu céi dang dng c6 manh phu
hinh dé day (Hinh 1C). Dia bam hinh chit nhat bao
goém 9 cip moc, trong d6 2 cap méc chinh gom maoc
lung chira phan géc voi méc nhon nguoc chiéu ra
ngoai (Hinh 1D) va méc bung khéng cé gdc (Hinh
1F), va 7 cap mac ria (Hinh 1H). Thanh ndi lung ¢
phan dau nhon va to dan ¢ gitta (Hinh 1E), thanh ndi
bung bao gébm 2 thanh manh két hop, hoi cong vé
phia dau (Hinh 1G).

Nhgn xét: Loai san 14 don chu T. armillatus rat
giong voi loai T. wallagonius Jain (1952) vé hinh

thai nhu dia bam va co quan giao cau duc. Tuy nhién,

¢ loai T. wallagonius co quan giao cau cai cugn xoan
thanh nhiéu vong va phuc tap hon (Verma et al.,
2017b). Verma et al. (2017b) md ta 3 loai thudc
giéng Thaparocleidus (T. indicus, T. wallagonius, T.
armillatus), trong d6 loai T. armillatus dugc phat
hién trén vat cha thudc ho ca leo (Wallago attu) & An
Do. Pay la lan dau tién loai T. armillatus duoc ghi
nhan & Viét Nam va trén c& sat soc Pangasius
macronema.

Loai Mizelleus siamensis Lim, Lerssutthichawal
(1996) (n=2)

Vt chii: C& sat soc (Pangasius macronema Bleeker,
1851)

Vi tri ky sinh: Mang
M4 sé Genbank: MT809110

Dic diém hinh thai (Hinh 2A-H): Co thé san l4 nho,
thon dai c6 kich thu‘érc 672-860 x 134-160 pm’(déi’X
rong) (Hinh 2A). Hau hinh ovan, duéi diém mat. Sac

t6 phan b déu 2 bén co thé. Budng tring (59-60 x
22-24 pm) va tinh hoan (57-60 x 25-26 pum) hinh
ovan, ndm & vi tri 2/3 co thé tir diém mat (Hinh 2A).
Co quan giao cau duc (Hlnh 2B) dang thanh cung,
ong hinh try phia dinh va x0dn cong nhe gan phan
manh phu. Co quan giao cAu Cal (Hlnh 2C) dang ong
nho va hep, phan goc dugc ndi véi dé hinh ndm, xoén
hinh chir S va hep dan vé phia sau. Dia bam hinh tam
giac bao gom 9 cip moc, trong d6 2 cap mac chinh
gom moc lung chtra phan goc véi mac nhon, nam ddi
chiéu vao trong (Hinh 2D) va méc bung c6 phan géc
chira méc nho (Hinh 2F), va 7 cap moc ria (Hinh 2H).
Thanh néi lung thang hinh chit I, d¢&u 2 dau (Hinh 2E).
Thanh néi bung dang chit V, 16m ¢ gitra (Hinh 2G).

Nhdn xét: Loai M. siamensis trong nghién cau hién
tai c6 dic diém gan giéng véi lodi Mizelleus indicus
Jain, 1957 trong md ta cua Gusev (1976), Jain (1957),
Pandey, Agrawal (2008) va Verma et al. (2016a).
Tuy nhién, céc tac gia ghi nhan su khac biét vé& sé
lwgong cap moc ria nhu 1 cap (Gusev, 1976), 4 cap
(Jain, 1957), va 3 cap (Pandey, Agrawal, 2008), va 3
cap (Vermaet al., 2016a).

Hinh 1. B&c diém hinh thai loai Thaparocleidus armillatus. A.
Co thé (Ph. Hau, Pi. Séc t, Ov. Buong tring, Te. Tinh hoan,
Ha. Bia bam), B. Co quan giao cau duc, C. Co quan giao
cAu céi, D. Mdc lung, E. Thanh ndi lung, F. Méc bung, G.
Thanh néi bung, H. Méc ria.

Lim, Lerssutthichawal (1996) phat hién loai M.
siamensis ky sinh trén mang cua vat cha thudc ho ca
leo (Wallago attu). Nghién cttu md ta M. siamensis
¢6 kich thude co thé 1047 x 169 um (dai x rong), I6n
hon kich thuéc cia mau thu duoc (672-860 x
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134-160 pum) trong nghién cuu hién tai. Verma et al.
(2016a) ghi nhan 2 loai M. indicus va M. longicirrus
trén mang cua vat chu thuoc ho ca leo (Wallago attu)
& An Do, md ta dic diém hinh thai va phan tich di
truyén dua trén trinh ty gen 18S rRNA. Dya trén dac
diém hinh théi cua dia bam va co quan giao cu c6
thé phan biét 2 loai nay vai loai M. siamensis trén ca
sat soc ¢ Viét Nam va loai M. siamensis duoc ghi
nhan mai ¢ Viét Nam va trén ca sat soc Pangasius
macronema.
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Hinh 2. Bac diém hinh thai loai Mizelleus siamensis. A. Co
thé (Ph. Hau, Pi. S&c t6, Te. Tinh hoan, Ov. Budng trirng, Ha.
Bia bam), B. Co quan giao cau dyc, C. Co quan giao cau
céi, D. Méc lwng, E. Thanh néi lwng, F. M6c bung, G. Thanh
ndi bung, H. Méc ria.

Loai Bychowskyella tchangi Gusev (1976) (n=2).

Vat chi: Ca tré den (Clarias fuscus Lacepéde, 1803)
Vi tri ky sinh: Mang
M4 sé6 Genbank: MT809111

Dic diém hinh thai (Hinh 3A-G): Co thé san 14 nho,
thon dai kich thuéc 550-570 x 130-138 pm (dai x
rong) (Hinh 3A). Hau hinh ovan, gan diém mat. Séc
t6 phan bd déu 2 bén co thé. Budng trimg nam phia
sau tinh hoan, tinh hoan Ién (103-110 x 89-92 pm)
hinh ovan, nim & vi tri 1/2 co thé tir diém mit (Hinh
3A). Co quan giao cdu duc bao gdm 1 gai cang hinh
ban nguyét va mot thanh phu ndi véi ndm hinh bau
duc phia dau, cau tric hinh kéo duoc tao ra tir 2
nhanh (Hinh 3B). Khong quan sat thiy co quan giao
C4u cai. Pia bam hinh chir nhat bao gom 7 cap moéc,
trong d6 2 cap moc chinh gém méc lung chtra phan
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gbc véi moc nho, dai, cong chit U, nam ddi vao
trong (Hinh 3C) va mdc bung khéng c6 gc (Hinh
3E), va 5 cap méc ria (Hinh 3G). Thanh néi lung
dang thanh ngang, rong & giira va nho dan vé 2 bén,
phan giira thanh ¢6 nim hinh bau duc chiém khoang
1/4 chiéu dai (Hinh 3D). Thanh ndi bung bao gom 2
thanh manh két hop véi nhau, hoi rong & giita va hep
phia dau (Hinh 3F).

Nhd@n xét: Loai B. tchangi lan déu duwoc md ta boi
Gusev (1976) tir loai ca tré vang (Clarias batrachus) &
An D6 va sau do duoc béo cao thém trén vat chi mai 1a
lodi c4 tré tring (Clarias macrocephalus) & Malaysia
(Lim, 1991). Loai nay dé dang nhan dang dua trén 7
cap moc (2 cap moéc chinh va 5 cip moc ria) va co quan
giao ciu hinh cay kéo dic trung. Hinh thai loai B.
tchangi giong vai loai B. fossilisi va B. wallagonia, tuy
nhién c6 su khéc biét vé cau trlc cia co quan giao ciu
(Gusev, 1976; Verma et al., 2017a).

Nghién ctu cua Ha Ky, Bui Quang Té (2007)
phét hién loai B. tchangi trén mang ca tré tring va ca
tré vang. Verma et al. (2017a) cing ghi nhan dugc 3
loai san 14 don chu (B. tchangi, B. fossilisi va B.
wallagonia) trén mang cac loai ca da tron (Wallago
attu, Heteropneustes fossilisi va Clarias batrachus) &
An Do. Loai B. tchangi trong nghién ctu hién tai
cho cho thdy sy twong ddng vé dic diém hinh thai
nhu mé ta cua Verma et al. (2017a) va day 1a 1an dau
tién ghi nhan loai nay trén ca tré den C. fuscus.

Hinh 3. Dac diém hinh thai loai Bychowskyella tchangi. A.
Co thé (Ph. Hau, Pi. Sac t6, Te. Tinh hoan, Ha. Bia bam), B.
Co quan giao cau dyc, C. Méc lwng, D. Thanh ndi lwng, E.
Méc bung, F. Thanh néi bung, G. Méc ria.
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Loai  Cornudiscoides longicirrus
Rajvanshi, Verma (2016) (n=2)

Agrawal,

Vgt chii: Ca lang (Hemibagrus spilopterus Ng and
Rainboth, 1999)

Vi tri ky sinh: Mang
M4 sé Genbank: MT809108

Dic diém hinh thai (Hinh 4A-H): Co thé san 14 nho,
thon dai kich thuéc 522-752 x 127 pm (dai x rong)
(Hinh 4A). Hau hinh ovan, dudi diém mat. Sic t6
phan bd déu 2 bén co thé. Budng trang (53-54 x
20-22 um) va tinh hoan (42-43 x 34-36 um) hinh
ovan, nam & vj tri 1/2 co thé tir diém mat (Hinh 4A).
Co quan giao chu duc bao gdbm mot phic hop kitin
dang 16i c6 cAu tric day, cung va udn cong ¢ gilra
(Hinh 4B). Co quan giao cau céi dang bng cong két
hop véi ndm nho hinh tru phia dau (Hinh 4C). Pia
bam hinh chix nhét bao gom 9 cip moc, trong d6 2 cap
moc chinh gom moc lung chira phan gdc véi moc
nhon, ngan (Hinh 4D) va mdc bung khdéng c6 gbc
(Hinh 4F), va 7 cip méc ria (Hinh 4H). Thanh ndi
lung thang, hep & giira (Hinh 4E), thanh néi bung kich
thudc nho duoc két hop boi 2 thanh manh tron déu &
phia dau (Hinh 4G).

50pm

) | 15um

Hinh 4. B&c diém hinh thai loai Cornudiscoides longicirrus.
A. Co th& (Ph. Hau, Pi. Séc tb, Te. Tinh hoan, Ov. Budng
treng, Ha. Bia bam), B. Co quan giao cau duc, C. Co quan
giao cAu cai, D. Méc lung, E. Thanh néi lwng, F. Méc bung,
G. Thanh néi bung, H. Méc ria.

Nhdn xét: Loai C. longicirrus duoc md ta dau tién

boi Agrawal et al. (2016). Loai nay c¢6 dic diém hinh
thai gom méc chinh, moc ria, va co quan giao cau
cai gan gibéng vai loai Cornudiscoides aor.

Su khac biét chu yéu & co quan giao cdu duc va
thanh noi bung (Agrawal et al., 2016).

O Viét Nam, Ha Ky, Bui Quang T¢& (2007) ghi
nhan duoc loai C. malayensis ky sinh trén mang caa
ca lang (Hemibagus nemurus) ¢ Pong bang séng
Ciru Long. Agrawal et al. (2016) phat hién va mo ta
2 loai C. aori va C. longicirrus trén ca da tron rau
dai (Sperata aor). Nghién cau nay cho thay loai C.
longicirrus cé co quan giao ciu duc glong véi mo ta
cua Agrawal et al. (2016), trong khi d6, dic diém cua
co quan giao cdu duc c6 thé phan biét loai nay véi 2
loai C. malayensis va C. aori. Pay la lan dau loai C.
longicirrus dugc phédt hién trén ca lang H.
spilopterus ¢ Viét Nam.

Pinh loai phén tir cic 10ai san 14 don chi trén ci
da tron

Pé kiém ching dinh loai cac loai san 1a don chu,
trinh tu gen 18S rRNA duoc so sanh véi cac trinh ty c6
san trén GenBank (Bang 1). Hau hét cac loai (ngoai trir
loai B. tchangi) trong nghién ctu hién tai déu chwa co
trinh tu hoac khéng c6 vung gen pht hop nén chi c6 thé
S0 sanh véi cac loai cing glong hoac khac gidng nhung
¢6 trinh tu trong ddng cao nhit.

Két qua so sanh cho thiy loai B. tchangi c6 muc
d6 twong ddng cao (99,22%) véi trinh ty cung loai
trén GenBank, va dao dong tur 98,45-98,97% vai cac
loai cung gidng. Loai T. armillatus thé hién muc
tuong dong trinh ty tir 94,59-96,13%; M. siamensis
12 97,06%. Déi véi lodi C. longicirrus, méi chi so bo
dinh loai dwa trén diac diém hinh thai va dva vao
cdng bé dit lidu di truyén trén GenBank.

Mdi quan h¢ phat sinh loai ciia cac loai san la don
chi trén ca da tron

Trinh ty gen 18S rRNA cta cac loai san 14 don chi
(4 trinh ty trong nghién cau hién tai (NCHT), 7 trinh tu
tir Genbank) sau khi xir Iy c6 chiéu dai 778 bp. M6 hinh
tién héa t6i wu duoc lya chon la GTR+G+I (trong do,
tin s6 base A= 0.242748, T= 0.2897848, G= 0.2705,
C= 0.1969671, thong s6 hinh dang Gamma (G) =
0.6025385, ti l¢ cac vi tri khong bién doi (1) =
0.6275361). Cay phat sinh loai duoc x&y dung dya trén
thuat toan ML va NJ thé hién & hinh 5.

Hai nhom chinh duoc phat hi¢n trén cay phat
sinh loai. Nhém 1 1a nhénh dong dang don nganh
(monophyly) gom 3 loai thuoc giong Bychowskyella
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Vi gia tri BT thap (ML 64%, NJ 55%), trong d6 loai  lai. Cac loai thuoc giéng Thaparocleidus (1 loai tir
B. wallagonius thé hién mdi quan h¢ gan giii v6i 2 nghién ctru va 3 loai trén GenBank) thé hién sy da
loai sip xép cung nhanh (B. tchangi va B. fossillisi).  nganh (Paraphyly), chia thanh 2 nhanh. Loai T.
Nhém 2 gom 7 loai thugc gidng Cornudiscoides, armillatus va T. wallagonius sip xép cing mot
Thaparocleidus va Mizelleus. Loai Cornudiscoides  nhanh, tuy nhién, T. indicus va T. gangus lai dugc
longicirrus tao thanh nhénh ho hang véi cac loai con  nhém cung véi hai loai thudc giéng Mizelleus.

Bang 1. Trinh tw twong déng véi cac loai san 1a don chi trén GenBank.

Tén loai Loai trén GenBank °/q twong D6 bao Masbd Tai liéu tham khao
dong pha GenBank
Thaparocleidus gangus 96,13 100% KX364088 Verma et al. (2016b)
Thaparocleidus . S
armillatus Thaparocleidus indicus 95,88 100% KX364084 Verma et al. (2017b)
(MT809109) Thaparocleidus 94,59 100% KX364085 Verma et al. (2017b)
wallagonius
Mizelleus indicus 97,06 100% KR296800 Verma et al. (2016a),
Mizelleus siamensis Lim,
(MT809110) Lerssutthichawal
(1999)
howskvela tchanai Bychowskyella tchangi 99,22 100% KT852455 Verma et al. (2017a)
Zﬁ nggiﬁ’; atchangl b howskyella fossilisi 98,97 100% KT852454  Verma et al. (2017a)
Bychowskyella wallagonia 98,45 100% KT852456 Verma et al. (2017a)
Cornudiscoides Thaparocleidus 95,21 99% KX364085 Verma et al. (2017b),
longicirrus wallagonius Agrawal et al. (2016)
(MT809108) Thaparocleidus indicus 94,44 99% KX364084  Verma et al. (2017b)
Co quan
giao cau
KX364084 Thaparocleidus indicus
KX364088 Thaparocleidus gangus
KR296800 Mizelleus indicus 8
Z
74/74 5 7 7
V74 L. MT809110 Mizelleus siamensis J ............................ §~
74/98 KX364085 Thaparocleidus wallagonius »"‘” O e
e MT809109 Thaparocleidus armillatusJ ...............
—P MT809108 Cornudiscoides longicirrus}..
|
—— KT852456 Bychowskyella wallagonia 2
L 5 =
64/55 MT809111 Bychowskyella tchangi } ,,,,,,,,,,,,,,,,,,,,,,,,,,,, )
p—
99110 L KT852454 Bychowskyella fossilisi

AJ564212 Euzetrema knoepffleri
:] Loai nghién ciru hién tai
0.020

Hinh 5. Cay phat sinh loai da trén trinh tw gen 18S rRNA cla cac loai san la don cha. Gia tri bootstrap (1000) cla phwong
phap ML va NJ duoc hién thj trén cac nhanh, Khung in dam - Céc loai san 1& don chl trong NCHT. Thwéc tién héa = 2%. Co
quan giao cAu cla cac loai dwoc hién thi
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Séan la don chu by Dactylogyridea la cac loai
ludng tinh (Koyun, 2011) trong d6 cu tao ciia co
quan giao cau dyc va cai la mot dic diém quan trong
trong hé thong phan loai (Bouguerche et al., 2020).
Tuy nhién, nghlen cau hién tai khdng phéat hién co
quan glao ciu cai ¢ loai B. tchangi (nhém 1). Két
gua nay ciing dugc ghi nhan trong nghién ctu cua
Majumdar, Agarwal (1989) va Gusev (1976) trén B.
tchangi cia Verma et al. (2017a) déi véi cac loai
Bychowskyella spp.. Cung voi sy ving mit caa co
quan giao cau cai, gidng Bychowskyella thé hién su
don nganh va nam & vi tri gan gbc cay tién hoa
(Nh6ém 1, Hinh 5). Verma et al. (2017b) tng dung
trinh ty gen 18S rRNA khao sat mdi quan hé phat

sinh loai cua céc giéng Bychowskyella, Dactylogyrus,

Euryhaliotrema va Haliotrema trén ca leo Wallago
attu ¢ sébng Hing, An P9 ciing ghi nhan sy don
nganh cua céc lodi thuoc gidng Bychowskyella.
Mendoza-Palmero et al. (2015) xay dung cay phat
sinh loai dya trén trinh ty 28S rRNA cua 25 loai san
14 don chu nghién ctru va 42 trinh tu trén GenBank
thuoc 5 ho (Ancylodiscoididae, Diplectanidae,
Monocotylidae, Pseudomurraytrematidae va
Tetraonchidae). Nghién cau cho thidy, & ho
Ancylodiscoididae, céc  loai  thuoc  gibng
Bychowskyella nim & nhanh riéng biét so vai céc
loai thudc gidng Thaparocleidus. Sy phat trién chua
hoan thién cua quan sinh san (co quan giao cau céi
khong hién dién (Bouguerche et al., 2020), hoic gia
thuyét chua dwoc kiém ching vé phic hé co quan
sinh san (Pandey, Agrawal, 2017; Bouguerche et al.,
2020) c6 thé Ia tinh trang ban dau cua qué trinh tién
hoa hinh thanh co quan sinh san, do do6 vi tri cua
Bychowskyella nam & géc cay tién hoa. Tuy nhién,
gia thuyét nay khong duoc ho tro khi cac phan tich
phét sinh loai cho thay Bychowskyella dugc sip xép
trén céc loai thuoc gidng ho Ancylodiscoididae
(Verma et al., 2017b) va tham chi trén ca cac loai
thuoc gidng Thaparocleidus (Mendoza-Palmero et
al., 2015).

Hién nay, khoang 32 lodi Bychowskyella spp.
duoc mo ta (Lim et al., 2001). Chin trinh ty thugc
glong nay dang ky trén GenBank dwoc bdo cdo chu
yéu trén ca da tron phan bé & An Do va Trung Quéc
(Verma et al., 2017a; Wu et al., 2006). Nghién ctu
nay ghi nhan sy tuong dong cao (99,22%) Vi trinh
ty 18S rRNA cua loai B. tchangi (KT852455) phat
hién trén Wallago attu tai An P6. Nhém nghién ciru
cua Ciftci, Okumus (2003) cho thiy su bién dong di
truyén c6 lién quan dén khoang cach dia ly va thoi
gian di cu ddi véi quan thé c4 trong khao sat di
truyén quan thé dua trén phan tich chi thi phan ti

phu thudc vao gia tri phan tach di truyén fst. Ghi
nhan twong tu vé su phan tach khu vuc dia ly khao
sat trén cac loai thuc vat trong nghién cttu Zhao et al.
(2018) ciing cho thdy su da dang di truyén va cau
tric quan thé dbi véi 205 loai thyc vat tir 9 toa do
khéc nhau bao gém 84 khu vuc Trung Quéc. Nhém
nghién ctiru phat hién sy phan bd & céc khu vyc dia
ly anh huong rat I6n dén su khac biét di truyén cua
ting quan thé thuc vat, cu thé 1a phan trim khac biét
trong quan thé 1a > 90%. Diéu d6 cho thiy rang, ddi
véi cac loai trong nghién ciru hién tai, su khac biét di
truyén cé thé do phan bé dia ly (Viét Nam va An D9),
va vat chu (Ca tré den va ca leo), trong khi Verma et
al. (2017a) chi phét hién sai khac di truyén nho giita
cac ca thé 12 0,02%.

Cac loai thuoc nhém 2 c6 su phan tach ro rang
gitra co _quan giao chu dyc va céi. C. Iong|C|rrus
dugc sip sép gan véi cac lodi thudc glong
Thaparocleidus va Mezelleus do sy twong dong vé s6
lwgng moc cua dia bam (moéc chinh: moéc ria (2:7)).
C. longicirrus dugc bao cdo trong nghién cau cua
Agrawal et al., (2016), & An Do, téng s6 14 loai
Cornudiscoides spp. dugc mo ta (Agrawal,
Vishwakarma, 1996; Devak, Pandey, 2007), trong d6,
c6 13 loai dugc phét hién trén 4 loai ca da tron
(Mystus cavasius, M. vittatus, M. Bleekeri va M.
tengara) va loai con lai trén Sperata aor (Rizvi,
1971; Dubey et al., 1992). V& mit hinh thai, co quan
giao ciu duc cua C. longicirrus chua hinh thanh cau
triic phan manh phu, chi xuat hi¢n dang phan ciing
va khdng co phan 6ng xoan (Hinh 5), trong khi d6 co
guan giao ciu cua cac loai Thaparocleidus phat trién
kha hoan chinh ca vé phan cing va phan manh phu.
Dleu nay co thé giai thich vi tri caa Cornudiscoides
nam gan goc hon so véi Thaparocleidus. Jyoti et al.
(2018) khao sat cac dac diém di truyén cua 6 loai san
la don chu gébm gidng Cornudiscoides (4 loai) va
Thaparocleidus (2 loai) trén loai ca nudc ngot
Sperata aor & An Po. Két qua xay dung cay phat
sinh loai dya trén gen 18S rRNA va 28S rRNA déu
cho thiy 2 glong tao thanh céc nhanh ddng dang va
co quan hé gan gii vé mit di truyén. Tuy nhién, gia
thuyét vé co ché tién hoa qua su hinh thanh phan phu
khong duoc ung ho khi Cornudiscoides sap xép trén
Thaparocleidus.

Tinh trang phan loai ciia gibng Mezelleus van con
nhiégu tranh cdi  (Agrawal, Pandey, 1981;
Venkatanarsaiah, Kulkarni, 1981; Singh, Sharma,
1992; Pandey et al., 2003). Verma et al. (2016a) mé ta
lai 2 loai M. indicus va M. longicirus, cling nhu xac
dinh sy don nganh cia Mezelleus khi khao sat méi
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guan hé phat sinh loai voi cac loai thuoc ho
Dactylogyridae. Sy tuong dbng vé dac diém hinh thai
(sb lugng mac chinh, méc ria va phan ong X04n cong
nhe gan manh phu di véi co quan giao cdu duc) cua
cac loai Mezelleus spp (theo mo ta cia Verma et al.
2016a) véi Thaparocleidus indicus va T. gangus (theo

mo ta Verma et al. (2017b)) da dugc ghi nhan. Loai M.

siannensis trong NCHT va M. indicus tir GenBank sap
xép cung nhanh, va thé hién quan hé chi em véi T.
indicus va T. gangus, din dén két qua 1a gidng
Thaparocleidus thé hién su da nganh. Dé xac dinh tinh
trang phan loai cua Thaparocleidus va Mezelleus, can
khao sat thém céc chi thi phan tir, dac biét 1a hé gen ty
thé (Zhang et al., 2019).

Day la két qua dau tién ghi nhan 4 loai san 14 don
chu (T. armillatus, M. siamensis, B. tchangi, C.
longicirrus) trén 3 loai ca da tron (Clarias fuscus,
Hemibagrus spilopterus, Pangasius macronema) thu
dugc ¢ Bik Lik, Viét Nam. Nghién ctu nay gop phan
cung cap dir liéu vé hinh thai va di truyén cua 4 loai
san 14 don chu trén céc loai ca phan b & Viét Nam.

KET LUAN

Dua trén dic diém hinh thai va di truyén, nghién
ctu hién tai da ghi nhan méi 4 loai san 1a don chu (T.
armillatus, M. siamensis, B. tchangi, C. longicirrus),
trong d6, lodi Thaparocleidus armillatus va
Mizelleus siamensis trén ca sat soc (Pangasius
macronema); loai Bychowskyella tchangi trén c tré
den (Clarias fuscus), va lodi Cornudiscoides
longicirrus trén ca lang (Hemibagrus spilopterus) ¢
Dk Lik, Viét Nam. Cay phat sinh loai cho thiy 2
nhom chinh dwoc phéat hién, nhém 1 (Bychowskyella
spp.) thé hién sy dong dang don nganh giira c4c loai
V6i nhau, trong khi d6, nhom 2 lai thé hién su dong
dang da nganh gitra c&c loai Thaparocleidus spp. va
Mezelleus spp.

Loi cam on: NhOm tac gid xin chdn thanh cam on
du dn EU (ID: 312068) “Ddnh gia mirc do nhiém ky
sinh trung bang cdc phwong phép két hop trong cac
san pham cé nhdp viao EU” da hé tro kinh phi thuc
hi¢n nghién cizu nay.
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(CLARIAS FUSCUS, HEMIBAGRUS SPILOPTERUS AND PANGASIUS MACRONEMA) IN

THE DAK LAK, VIETNAM
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SUMMARY

Catfish (Order Siluriformes) is one of the largest orders of teleosts containing about 4,100 species with
with highly diverse and distributed worldwide, representing about 12% of all teleosts and ~6.3% of all
vertebrates. Catfish are of economic and ecological importance; many large fish species are raised or caught for
food, and small fish are cultured as ornamental. Like other fish species, monogenean is a common
ectoparasites on catfish with more than 379 species recorded. The current study collected 77 individuals of
three catfish species, including Hong Kong catfish Clarias fuscus (n = 21), black spotted catfish Hemibagrus
spilopterus (n = 17) and long barbels pangasiid catfish Pangasius macronema (n = 39)) in Dak Lak in 2016 -
2017. Based on morphological and genetic (18S rRNA gene) characters, this study recorded four new
dactogyrid monogenean species on the hosts and in Vietnam, in which, Thaparocleidus armillatus and
Mizelleus siamensis on P. macronema; Bychowskyella tchangi on C. fuscus, and Cornudiscoides longicirrus on
H. spilopterus. Phylogenetic tree constructed of four 18S rRNA sequences from the current study and six
sequences on Genbank showed Bychowskyella spp. species formed monophyletic clusters and is sisterly related
to the remaining of the species. C. longicirrus species was clustered in the separate clade, while M. siamensis
species exhibited paraphyly when grouped with species of the genus Thaparocleidus. There is a need for
further analysis of taxonomic characteristics and molecular markers diversity (e.g. Cytochrome oxidase subunit
(COI mtDNA), 16S rRNA) to determine the taxonomic position of monogenean species.
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