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MO PAU
Tinh cAp thiét ciia luin 4n

Khu hé ca bién ¢ ving dao Cat Ba rat phong phi, v6i 361 loai, phan bb
dan xen trong cac h¢ sinh thai ran san ho, rirng ngap man, tham cé bién, ddm
pha, ven bién, dam lay. Sy da dang thanh phan loai vat chu cling nhur méi
truong séng ctia chiung quyét dinh mirc do phong phu ciia khu hé san 1 don
chu ky sinh. Theo udc tinh khu hé san la don chu ¢ vung dao Cat Ba khoang
1.000 loai, tuy nhién méi chi c6 24 loai da dugc ghi nhan. Sy hiéu biét vé da
dang loai san 1a don chi v6 cting quan trong boi ching s& gop phan hiéu biét
vé da dang sinh vét bién, biéu thi vé tinh trang strc khoe va sy 6n dinh cua hé
sinh thai tai ddy, dong thoi cung cip co s khoa hoc cho viée quan 1y hé sinh
thai tu nhién va chu dong g pho véi dich bénh bung phat do san la don chu
gdy ra, gitip bao dam nghé nudi bién bén viing.

Vi vay, dé tai nghién ciru “Pa dang thanh phan loai san 14 don chu
(Monogenoidea) ky sinh ¢ ca bién khu vuc dao Cat Ba, Hai Phong” khong
chi c6 y nghia khoa hoc ma con c6 ¥ nghia thyc tidn cao, gop phan vao viée
phong chong dich bénh & cac loai c4 bién.

Muc tiéu nghién ctru ciia ludn an

Xac dinh thanh phan loai va tinh hinh nhidm san 14 don chu ky sinh & c4
bién dugc danh bat tai khu vyc dao Cat Ba, Hai Phong.
Cac ndi dung nghién ciru cia lugn an

1. Nghién ctru ty 18, cudng d6 nhiém san 14 don cha & cac loai c4 bién tai
khu vyc dao Cat Ba, Hai Phong.

2. Pinh loai va mo ta cac loai san 14 don chii ky sinh & ¢4 bién tai khu vuc
dao Cat Ba, Hai Phong.

Y nghia khoa hoc va thye tién ciia luin an

- Cung cip céc din lidu méi, dii tin cdy vé thanh phan loai san 1a don chu
ky sinh va phan b ciia ching & mét s loai ca bién; ghi nhéan cac loai vat chu
moi.

- Cung cép cac dan liéu phén loai hoc ctia cac loai san 14 don chi ky sinh
& mot s6 loai ca bién.

- G6p phan bo sung nhing dan liéu vé khu hé san 14 don chu ky sinh ¢ ca
bién Viét Nam va hoan thién su da dang sinh thai bién cua khu vuc quén dao
Cat Ba, Hai Phong.



B cuc ciia ludn 4n

Luan 4n gdbm 118 trang, trong d6: M¢ dau 3 trang. Tong quan tai lidu 16
trang. D61 tugng va phuong phap nghién ctru 9 trang. Két qua nghién ciru 77
trang. Két luan va dé xuat y kién 1 trang. Cac cong trinh cong bé c6 lién quan
dén luan an 1 trang. Tai lidu tham khao 11 trang. Phy lyc gdm 19 trang. Luan
an gé)rn 6 bang s6 liéu, 64 hinh v& va anh minh hoa.

Chuong 1. TONG QUAN NGHIEN CUU
1.1. Lwgec sir nghién ciru va vi tri phan loai ciia san 14 don chu

San la don chu Monogenoidea van Beneden, 1858 la mdt trong nhiing 16p
c6 sb lugng loai 16n nhat ciia nganh giun dep Platyhelminthes. Trudc day,
san la don chu duoc Xép la mdt bd cua 16p san 14 Trematoda, tuy nhién van
Beneden da tach san 1a don chu la don vi phan loai riéng, trong do 16p san la
Trematoda dugc chia thanh hai nhém monogénéses va digénéses. Price coi
thuat ngir tiéng Phap monogénéses ciia van Beneden 1a tir ban dia va quy
thuat ngir Monogenea cho Carus — 14 tac gia dau tién sir dung thuat ngit nay
& dang Latin héa. Quan diém cta Price dugc cac hoc gia duong thoi chap
nhan, tuy nhién viéc thay doi thuat ngir tir monogénéses sang Monogenea chi
don gian 1a mot sy diéu chinh tir tiéng Phap gbc thanh tiéng Latin, phu hop
v6i thong 1¢ danh phap tiéu chuan. Do vay, sy thay doi vé thuat ngit nay
khong 1am thay ddi quyén tic gia va thuat ngit Monogenea dugc gan cho van
Beneden.

Bychowsky d nang vi tri ciia Monogenea trong hé thong phan loai tir bo
1én 16p va doi tén nhom nay thanh Monogenoidea nhung van dé quyén tac
gia 1a van Beneden. Thuat nglr Monogenoidea dugc st dung rong rai ¢ cac
nude Lién X6 (cil) va mot s6 nude Pong Au, mic du hau hét cac nha khoa
hoc phuong Tay van sir dung thuat ngit Monogenea. Hoi nghi ban tron tai
Pai hoi Ky sinh trung hoc thé giéi lan tha 4 (ICOPA IV) nim 1978 tai
Warsaw, Ba Lan véi su tham gia ciia cac nha khoa hoc ¢ 11 qudc gia di hop
dé dong thuan vé cac van dé con ton tai trong danh phap, phan loai va thuat
ngit d6i véi SLDC. Két qua la tat ca cac nha khoa hoc déu dong ¥ sir dung
thuat ngir Monogenea 1a tén ciia 16p thay vi Monogenoidea do hau t6 -oidea
v6n danh cho lién ho theo Luat Danh phap Qudc té. Tuy nhién, két luan ciia
ho6i nghi nay khéng c¢6 hiéu luc boi diéu 1b ciia Luat Danh phap Quéc té quy
dinh hoi nghi khong c6 tham quyén d6i voi cac don vi phan loai bac trén ho.



Lebedev (1988) khong cong nhén viéc sir dung Monogenea va gan quyén téc
gid thudt nglt Monogenoidea cho van Beneden theo sy tu chinh cua
Bychowsky. Boeger & Kritsky (1993) ciing dong thudn véi y kién cia
Lebedev.

Llewellyn (1970) phan chia san 14 don chu thanh 2 phan b (sau duoc
nang 1én thanh phan 16p) 1a Monopisthocotylea va Polyopisthocotylea dua
vao dic diém hinh thai va cdu trac clia co quan bam phia sau. Boeger &
Kritsky (1993) dya vao 47 dic diém hinh thai khic nhau da tach san 1a don
chi thanh 3 phan 16p gom: Polyonchoinea, Polystomatoinea va
Oligonchoinea. Hai hé thong phén loai nay chi khac nhau & cac taxon bac
cao, cac taxon tir bac ho tré xudng 1a trong dong. Ching toi cing quan diém
véi Boeger & Kritsky, dung tén goi Monogenoidea cho 16p san 14 don chu.
Tuy nhién, nghién ctru sinh st dung hé thong phan loai duoc dé xuat boi
Odhner trong luan 4n ctia minh. Piéu nay ciing phi hop véi thuc té va thuan
loi vi hién co s dit liéu 16n nhat thé giéi vé san 14 don chi 1a World Register
of Marine Species (marinespecies.org) ciing st dung hé théng cua Odhner
dé cap nhat dit liéu.

1.2. Tinh hinh nghién ciru sin l4 don chii & cac nwéc trong khu vie bién
Pong

Nghién ctru du tién vé khu hé san 1a don chi ¢ khu vuc Pong Nam A
dugc tién hanh vao nim 1930, nhung cho dén nay s6 liéu vé khu hé san 1a
don chii & khu vuc bién Dong con rét it so vai cac khu vire khac. Lim (1998)
da théng k& duoc 246 loai san 1a don chu ky sinh trén cac vat chu khac nhau,
trong d6 c6 113 loai dugc phat hién trén 69 loai vat chu 1a ca bién, va tac gia
wdc tinh s6 lugng loai Monogenoidea di dugc biét chiém gan 8% tong sd
loai ¢6 thé c6.

Nam 2000, cudn sach Pong vat chi Trung Quéc tap 22 duogc xuét ban,
trong d6 dd mo ta tom tat 584 loai san 1a don chu thudc 37 giéng 8 ho, ky
sinh & ¢4 nudc ngot va mot s loai ca di cu tir bién vao nodi dia cling nhu cac
loai ca cira song. Nam 2003, Zhang et al. cung cap danh sach 337 loai
Monogenoidea & ca bién, trong d6 khu vurc bién Pong co tdi 278 loai. Cac
ving bién khac nhu bién Hoang Hai, B4 Hai va bién Hoa Pong c6 s6 lugng
loai it hon. Su khac biét vé sb lwong loai Monogenoidea & cac khu vurc khac
nhau c6 thé giai thich boi: (1) khu vuc bién Dong 1a ving bién nhiét déi va
can nhiét ddi, nén theo quy luat sinh hoc thi s6 luong loai sinh vat sé da dang



hon va s6 lwong ca thé trong quan thé s& nho hon so v&i ving bién Hoa
Dong—ving bién on déi; (2) khu vuc bién Dong c6 sé lwgng nghién ctru duge
thyc hién nhiéu hon, diéu nay 1a hoan toan ding vi cac nha khoa hoc Lién
X6 cii di thuc hién nhiéu chuyén diéu tra khu hé ky sinh tring ¢ khu vuc
nay, va cac két qua nghién ctru déu dugce Zhang et al. trich dn. Trong khoang
thoi gian tir 2003—2020, cac nha khoa hoc Trung Qubc di kham pha 1 gidng
mo&i va 22 loai méi cho khoa hoc & khu vire bién Pong (vinh Béc b).

Trong khoang thoi gian tir nim 1998 cho dén thang 4/2021, dya trén dir
liéu trén Google Scholar, Web of Sciences, PubMed, ScienceDirect,
AGRICOLA, Aquatic Science & Fisheries, CABI, Scopus, Zoological
Record, da thong ké dugc 36 cong trinh nghién ctru vé khu hé Monogenoidea
ky sinh & cé bién thudc viing bién cac nuéec Dong Nam A, trong d6 cac nha
nghién cuu da mo ta 46 loai mdi cho khoa hoc.

Nghién ctru vé tinh hinh nhidm san 14 don chu chi tap trung & céc trang
trai, co so nudi dong vat thuy san (Park, 2009). Vi du nhu & Han Qudc, viéc
nuoi ca Trap (Sparidae) dang chiu anh huong nghiém trong do bénh ky sinh
trung gay ra, trong d6 c6 nhom san 1a don chu (Kim, 2000). Woo et al. (2023)
cung cip s liéu cap nhat vé tinh hinh nhidm san 14 don chu va gip xac chan
chéo & cic trang trai c4 tai ving Gyeongsangnam-do, trong d6 ti 1¢ nhiém
san & c4 trung binh 13 98,4% vé&i cuong dd nhidm 7 san/cé thé ca. Tai An Do,
Jithendran et al. (2005) cung cép vé tinh hinh nhiém san 1a don chii & cac
trang trai ca Song (Epinephelus tauvina) & ving bién gan Chennai. Chi riéng
loai Benedenia sp. d nhiém cho 27% s6 lugng mau cé xét nghiém. Ogawa
(2014) di cung cip tinh hinh nhiém cac 16p trong nganh giun dep
(Platyhelminthes) trén ca bién nudi ¢ cac ving bién ciia Nhat Ban, trong d6
tac gia két luan nhom séan 14 don chi ¢6 ti 1& nhidm cao nhit va la ddi tuong
gdy hai nhiéu nhat. S6 liéu Ogawa cung cap khong chi ¢ c4 nudi ma & con &
ca ca trong moi truong ty nhién. Liu et al. (2022) da cong bd vé thiét hai ¢
cac trai nudi ca Chim vay vang (Trachinotus ovatus) & Tram Giang
(Zhanjiang), Trung Qudc do san 14 don chi Neobenedenia girellae giy ra.
C4 bi nhidm san c6 kich thuéc nhé hon dang ké so v6i nhiing ca thé khong
bi nhiém. Ty 1& nhiém va cudng d6 nhiém cta N. girellae duy tri & mic cao
tir thang 1 dén thang 4, va giam & cac thang con lai.

O mot s6 nudc Pong Nam A, nghién ciru tinh hinh nhidm san 14 don
chi1 & c4 ciing duoc tién hanh, Lestari et al. (2018) cung cép tinh hinh nhiém



san la don chu o cac trang trai nudi cad Song (Epinephelus fuscoguttalus
lanceolatus) & vinh Lamong, Surabaya, Indonesia. Trong d6 c4 nudi nhiém
cac loai san 1a don chu Benedenia epinepheli, Neobenedenia girellae va
Pseudorhabdosynochus epinepheli v6i ti 1& nhiém 1an luot 1a 4%, 3% va
26%. Nghién ctru ciia Athur & Lumalan-Mayo (1997) d3 téng hop vé khu hé
san 14 don chu ky sinh trén c4 tai Philippines, trong d6 ¢6 nhiéu cong bd vé
tinh hinh nhiém Monogenoidea trén ca bién, vi du nhu nghién ctru cia Mayes
& Brooks (1977) vé Monogenoidea trén ca da tron. Cac nghién ciru cta
Susan Lim vé da dang san la don chii trong c4 bién khu vyc Malaysia,
Thailand va khu vyc bién Péng Nam A duoc tong hop trong cong bd Lim
(1998), tuy nhién tinh hinh nhiém ctia nhiéu loai ca bién véi cac loai san 14
don chu ciing dugc cap nhat. Tac gia da théng ké trung binh mdi loai ca
nhiém nhiéu hon 1 loai san 14 don chi (dao dong tir 1-14 loai) véi cuong do
nhiém ciing dao dong tir mot vai mau dén hang nghin mau trén mot vét chu.

Bét chap mbi de doa ngay cang ting vé ky sinh tring, dac biét 1a san 14
don chi, trong nudi trong thity san, thong tin vé cac loai nay va bénh tat do
ching dem lai vAn con thiéu, ké ca ¢ nhitng qudc gia phat trién nhu Han
Qudc (Maran et al. 2014).

Trong nghién ciru vé phan loai Monogenoidea, bang nhiing phuong phap
cb dién vé miéu ta, so sanh cac ddc diém hinh thai giita cac loai, nhom loi
thi viéc ap dung cac k¥ thuat phan tir ngay cang pho bién hon. Viéc sir dung
k¥ thuat phan tir ddc biét quan trong dbi voi nhitng gidng co s6 lugng loai
16n, vi du nhu Dactylogyrus, Gyrodactylus, Haliotrema, Ligophorus... khi
cac ddc diém hinh thai nhiéu khi khong thé hién rd sy sai khac giita cac loai.
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Hinh 1.4. Vi tri cic doan gen va cac loai moi
sir dung twong tng dé nhan ban



Céc nghién ctru thuong sir dung gen nhan dé lap cay chung loai phat sinh,
va doan gen nghién ctru c6 thé chi 1a doan 28S rDNA (tiéu phan 16n ciia
ribosoma LSU rDNA) hoac c6 thé ca doan ITS1-5.8S—ITS2 va doan 28S,
hoic doan 18S rDNA (tiéu ph?ln nho cia ribosoma SSU rDNA). Dang et al.
da tong hop cac mdi duoc sir dung dé nhin ban cac doan gen nhan (Bang 1)
va vi tri cac doan gen nhan ban & Haliotrema spp.

Bing 1.2. Céc loai mdi dugc sir dung cho rDNA ¢ san 14 don cha

Genes Primers
28S rDNA C1 (5'-ACCCGCTGAATTTAAGCAT-3")
D2 (5-TGGTCCGTGTTTCAAGAC-3")
18S rDNA 18C (5'-TGGTTGATCCTGCCAGT-3")

18SF1 (5"-GCAGTTAAAAAGCTCGTAGTTGG-3")
A+ (CAA.G)ICTTTAATATAC(A.G)CT)

A- (AG(IC.T)G(TAATATTAAAG(T.O)TG)

B (ATTCCCCGTTACCCG)

C (ACGGGCGGTGTGTAC)

H (TCTCGTTCGTTATCG)

ITS (ITS 1 + 5.88 + ITS2) 28SR1 (5"-GCTTCGATGTTGGGCTARTCTC-3")
18-ITSF1 (5'-CGGGGAAAGTATGGTTGC-3")
Overlap regions L7 (5"-TGATTTGTCTGG TTTATTCCG AT-3")

H7 (5-GCTGCGTTC TTCATC GAT ACT CG-3")
Neo28F1 (5'-ACCCGCTGAATTTAAGCATA-3")

D6i v6i gen ti thé, Yang et al. (2020) da giai trinh ty toan bo hé gen cua
loai Capsala pricei va phan tich pha h¢ cho thay loai nay kha gan giii voi
gidng Neobenedenia.

Ngoai nhiing nghién ctru vé da dang thanh phan loai, h¢ thong hoc thi
mot s6 nghién ciru vé sinh hoc, chu trinh phat trién, vé sy bién dong quan thé
theo khong gian bén trong vat chi (trén cung mang) ciing nhu su phan bd
ctia loai theo vi tri dia ly, phat hién nhiing loai gay bénh cho ci & cac 1ong
nudi, cling nhu thir nghiém céc bién phap phong chdng sy lay nhiém.

Toém lai, trong nhitg nim gan day, sb luong loai Monogenoidea tai khu
vuc bién Pong dugc biét dén ngay cang nhiéu, tuy nhién ching chi 1a s6 nho
s0 Vi s lwong wdc tinh. Dé kham pha sy da dang loai Monogenoidea va c¢6
hiéu biét day du hon vé khu hé thi can su chung tay clia cac nha nghién ctru
ky sinh trung.

1.3. Tinh hinh nghién ciru san 14 don chi ¢ Viét Nam

Nghién ciru san 1a don chii ¢ Viét Nam thuong tap trung vao tim hiéu da
dang loai, khu h€ dong vit, mbi quan hé chuyén biét gilra vat cha va vat ky
sinh... (Nguyen et al. 2020).



V& lich str, nhitng nghién ctru dau tién vé san 14 don chu & ca bién Viét
Nam duogc thyc hién tir nhitng nam 1950, véi nhiéu cuoc diéu tra vé giun san
ky sinh trén ca bién duge thyuc hién boi cac nha ky sinh trung hoc Viét Nam
va Lién X6 (Bychowsky & Nagibina 1954, 1959). Trong nhimng cong bd tiép
theo, nhiéu loai san 14 don chi méi da duge bd sung cho khu hé Viét Nam,
trong d6 c6 nhimg thong tin vé ti 18, cuong d6 nhidm san (Athur & Bui,
2006). Tir Thanh Dung va cs. (2017) di cong bd vé hién trang nhiém ky sinh
trung trén ca Bdng bop (Rachycentron canadum) nudi 10ng & tinh Kién
Giang, trong d6 c6 cudng d9, ti 1& nhiém cia cac loai san 14 don chu
Pseudorhabdosynochus sp., Neobenedenia sp. Vo Thé Diing va cs. (2010)
da xuat ban cudn sach vé ky sinh tring & ca M1, ca Trap & Viét Nam, trong
d6 c6 nhiéu thong tin thii vi vé ti 1¢, cuong d6 nhidm cua ting loi san 14 don
chu trén vat chu cua ching.

Nghién ctru khu hé san 1a don chu ¢ ca bién Viét Nam duoc ghi nhan tr
nhitng ndm 1950, véi nhiéu cudc diéu tra vé giun san ky sinh trén ca bién
dugc thyc hién boi cac nha ky sinh tring hoc Viét Nam va Lién X6 (cii). Két
qua cua cac dot diéu tra di cong bd hon 30 bai béo trén céac tap chi khoa hoc
va cac sach chuyén khéo trong khoang thoi gian tir nam 1961-1989; da mo
ta nhiéu giéng méi va loai méi cho khoa hoc, dong thoi bd sung nhiéu loai
san la don chu cho khu hé Viét Nam.

DPén nim 2006, Arthur va Bui da théng ké téng cong 55 loai
Monogenoidea & c4 bién Viét Nam, tuy nhién nhom téc gia di bo sét nhicu
cong b clia cac nha khoa hoc nude ngoai. Nam 2020, Nguyen et al. di cap
nhat danh sach 220 loai Monogenoidea ky sinh ¢ 152 loai c4 bién Viét Nam.
Trong nghién ciru nay, dic diém phan bd, vét chii ctia timg loai ky sinh tring
déu dugc néu 16 va ngudn tai lidu trich dan, ngoai ra, nhiing thay d6i vé vi
tri phan loai cua cac taxon cling dugc ban luén.

Cudi nam 2020, 5 loai san 14 don chu méi cho khoa hoc da dugc mo ta,
d6ng thoi nhidu ghi nhan vé vat chi méi ciia nhiéu loai san 1a don chu ciing
duoc néu r6.

Nhu vay, con ) théng ké chinh xéc vé s6 lugng loai Monogenoidea dugc
ghi nhan & c4 bién Viét Nam cho dén thang 3/2021 1a 225 loai.



1.4. Tinh hinh nghién ctru san 14 don chii & ca bién khu vue dio Cat Ba,
Hai Phong

Vé khu vuc bién dao Cat Ba va ving phu cin, da c6 hon 10 nghién ctru
vé thanh phan loai va tinh hinh nhiém san 14 don chua & trén cé bién tu nhién
va c4 bién nuoi. Garasev et al. (2011a, b) va Dmitrieva et al. (2018) da cong
b hon 15 loai san 14 don chu thude giéng Ligophorus trén ca Doi, trong do
¢6 s6 liéu vé cuong do nhidm, ti 16 nhiém cua timg loai san. Krisky et al
(2016) di tu chinh lai cac loai thudc gidng Metahaliotrema thu dugc tir ca
Nau Scatophagus argus & Viét Nam, trong d6 c6 cac mau thu & Ha Long,
Cat Ba. Cac nghién ciru cua Nguyén Vin Ha (2012), Nguyén Hoang Ha &
Nguyén Vian Ha (2017), Nguyen et al. (2020) va Nguyén Hoang Ha va cs.
(2020) da kham pha, bo sung nhiéu dif liéu vé tinh hinh nhiém san 1a don chi
& ¢4 bién tu nhién.

Dbi v6i ca bién nudi, Truong et al. (2017) va Truong Thi My Hanh (2018)
da cap nhat hién trang nhiém san 14 don chu va danh gia anh huéng ctia ching
d6i v6i cac ddi twong nudi nhu ca M, ca Chim vay vang tai ving bién Hai
Phong.

Nghién ctru vé khu hé san 14 don chu & c4 bién ving dao Cat Ba va mot
s6 khu vuc 14n can (Bang 1.3). Nhén thdy s loai dugc ghi nhan & cac diém
nghién ctru chi chiém 2,43%-11,22% so vé6i sb lugng loai da biét cua vinh
Bic bo, déng thoi sb luong loai vat chu dugc xét nghiém con rat it so v6i sb
lugng loai ca hién hitu.

Bang 1.3. S6 luong loai san 14 don chu dugc ghi nhan tir 1950-2020 & ving
bién dao Cat Ba va cc viing phu can

Pia diém So loai san 1a don chii So loai vat chii
Pao Cat Ba 24 8
Do Son 8 2
Vinh Ha Long 13 14
Moéng Cai 5 1
Tién Yén 12 10
Vinh Bic bo 205 140




Mic du s6 luong loai san 14 don chil & ¢4 bién ving dao Cat Ba cao hon
so Vi cac diém nghién ctru khac, tuy nhién s6 lidu nay chua phan anh dugc
hién trang da dang sinh hoc gitra cc dia diém bdi s6 lugng nghién ctru duogc
thuc hién con it, chua dam bao do tin cdy cho théng ké.

Nhu vay, nhiém vu rat 16n cho nhitng nha ky sinh tring 1a phai tiép tuc
kham pha muc do da dang cua khu hé san 14 don chu ¢ ca bién Viét Nam noi
chung va & ving bién Cat Ba noi riéng. Phai tang cuong ap dung ky thuat
phan tir & phuc vu phan loai d6i véi nhitng phirc hé loai, cling nhu sir dung
trong cong b loai mai.

Chuong 2. POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. Poi twgng nghién ciru
2.1.1. Déi twong va pham vi nghién ciru

Poi twong nghién ciru: San 1a don chu truong thanh sdng ky sinh & cac
loai c4 bién phé bién tai khu vuc dao Cat Ba, Hai Phong dugc thu thap tir
trudc va trong thoi gian thyc hién luan an.

Pham vi nghién ciru: Bao gdm bd suu tip mau san 14 don chu dugc luu
trit tai phong Ky sinh tring hoc tir nim 2014 va cac mau duoc thu thap cta
nghién cuu sinh trong thoi gian thuc hién luan an.

2.1.2. Nji dung nghién ciru

- Nghién ctru ty 1&, cuong do nhiém san 14 don chu & cac loai ca bién tai
khu vyc dao Cat Ba, Hai Phong;

- Pinh loai va mé ta cac loai san 14 don chi ky sinh & c4 bién tai khu vuc
dao Cat Ba, Hai Phong.

2.1.3. Thoi gian va dia diém nghién ciru: Nghién ciru nay duoc thuc hién tir
thang 5 nam 2021 dén thang 5 ndm 2024. MAu ca bién duoc thu thap tai cang
c4, chg ca Cat Ba; mau SLDC dugc thu thp tai chd trén ddo Cat Ba. Phan
tich dinh loai mau SLDC va lam luan 4n tai Phong Ky sinh tring hoc, Vién
Sinh hoc, Vién Han 1am Khoa hoc va Cong nghé Viét Nam.

2.2. Phuwong phap nghién ciru

Cich tiép cdn: Do san 14 don chu 13 cac loai ky sinh ¢ céu truc hién vi,
lai c6 nhidu cdu triic kitin hoa, vi vay can phai c6 nhiéu phuong phap va ky
thuat nghién ctru khic nhau dé phan tich cac dic diém hinh thai, cau tao.
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2.2.1. Thu mdu, béo qudn va dinh danh cd bién

C4 ty nhién dugc thué danh bat hodc mua lai tir dan chai, c4 nudi duoc
thu thap tai cac 16ng nudi & khu vuc quanh dao Cat Ba, Hai Phong. Ca thu
thap dugc giir trong thing x6p bao quan lanh bang d4 (nhiét 6 4°C) dé tranh
hu héng mau trudce khi phan tich.

Mau c4 bién duogc phan lap tai chd, xac dinh tén khoa hoc, tén thuong goi
dua theo tai liéu phan loai Dong vét chi Viét Nam (phan ca bién) va hé thong
co s6 dir liéu thé gioi (http://www.fishbase.org).

Mau cé tiép tuc duge giit trong tii lanh (4°C) cho dén khi xir 1y xong. Mot
s6 miu co cta cac loai ca nghién ctru dugce giit lai, bao quan dé sir dung phan
tich PCR trong viéc xac dinh chinh xac tén loai ca khi can thiét.

2.2.2. Phan lgp san la don chu dinh hinh va bdao qudn sdan la don chu

Kiém tra bang kinh lap ¢ da, vdy, mang , xoang miéng va hé tiéu hoa dé
tim san 14 don chii. Mau san 14 don chu dugc phat hién va phan 1ap tai chd
bang kinh Ip soi noi Olympus SZ51 (dissecting microscop), sau d6 dugc xir
1y, 1am sach va ¢ dinh bang dung dich c6n 70% hodc formol 4% cho nghién
ctru vé hinh thai tiép theo. Mau dung cho nghién ciru phan tir duge ¢ dinh
va bao quan bang dung dich con 95%.

2.2.3. Phwong phdp lam tiéu ban san la don chu

- K¥ thudt lam tiéu ban glyxerin — gelatin: K¥ thuat lam tiéu ban trong
sudt bang dung dich glyxerin — gelatin dé nghién ctru ciu trac gai, moc bam
va co quan giao ciu ciia nhom san 1 don chu bac thap, co kich thudc nho.
Pit 1-5 mau san 14 don chu tuoi nam song song v6i nhau theo chiéu ngang
ctia lam kinh; dé kho khong khi 2-5 phut; nhé 1 giot glyxerin — gelatin néng
1én mau va ddy lam men; phét nhya dinh canada xung quanh lam men d¢ bao
quan lau dai

- K§¥ thuat lam tiéu ban nhuém: mau nhuém duoc bao quan trong dung
dich formol 4% hoic ethanol 70%. Sau vai ngay c6 thé nhuém dé nghién ctru
cac ndi quan va phan tich cac s6 do hinh thai.

Mau san co6 kich thudc 16n co thé nhuém bang phwong phap nhudém
carmine alumi: mau san dé trong dung dich nhuém 10-30 phut; sau dé tay
b6t mau thuéc nhudm bang dung dich ethanol 70% + HCI trong vai phut;
loai nuéc qua cac dung dich ethanol 70%, 80%, 95% va 100%; lam trong
bang dung méi hitu co va gan tiéu ban bang dung dich pha lodng bom canada;
viét nhan tiéu ban va dé kho khong khi ¢ dinh trong vai ngay.


http://www.fishbase.org/
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Mau san c6 kich thudc bé dwoc nhuém bang phuong phap nhudém
Gomori s trichrome: 1-5 miu san lay tir dung dich bao quan dwoc ngdm trong
dung dich nhuém 1-2 phut; ding cdn ethanol 70% hoa lodng dung dich thudc
nhudém dé dung nhudm ngay tuc thi, tranh mau bi bit mau qua dam; loai
nuéc qua cac dung dich ethanol 70%, 80%, 95% va 100%; lam trong b;"mg
dung mai hitu co va gin tiéu ban bang dung dich pha loing bom canada; viét
nhén tiéu ban va dé kho khong khi ¢ dinh trong vai ngay.

2.2.4. Phan tich tich dic diém hinh thdi va dinh loai sdn ld don chii

Céc mau vat san 14 don chu duoc do, v& va mé ta hinh thai, cAu tao dudi
kinh hién vi Olympus CH40 va BX53; sau d6 dugc so sanh, ddi chiéu voi
cac ban md ta cac taxon twong tmg trong cac hé thong phan loai phit hgp. M6
ta cac loai san 14 don chu theo trinh ty quy dinh cia sach Bong vat chi: Danh
phap khoa hoc, phan bd, vat cht, noi ky sinh, ban mé ta, hinh vé hoac anh,..
2.2.5. Ky thudt sinh hoc phdn tir

Mau dé Iam PCR béo quan trong con 95% duoc rira sach bang nudc cat
dé tach chiét DNA. DNA duoc tach chiét theo kit tach Qiagen, USA. Bao
quan DNA tong s6 6 ti1 lanh v6i nhiét d6 lanh su (<30°C).

Phan mg chudi polymerase (PCR) duoc sir dung dé khuéch dai DNA
ribosome 28S (rDNA) véi cac mdi DIGI2 (5'-AAG CAT ATC ACT AAG
CGG-3") va 1500R (5'-GCT ATC CTG AGG GAA ACT TCG-3') theo md
ta cua Tkach et al., 2003.

Céc san pham PCR duoc gidi trinh ty truc tiép bang cach sir dung Bo giai
trinh ty chu trinh ABI Big Dye v.3.1 (Applied Biosystems, USA), theo
khuyén nghi ctia nha san xudt, v6i cac moi trinh tu duge mé ta boi Tkach et
al. (2003) cho 28S rDNA. San phim PCR dugc phan tich bang may phan
tich gen Mastercycler nexus (Eppendoft). Trinh ty dwoc giri dén GenBank
(NCBI).

Trinh ty rDNA dugc lip rdp bang phan mém SeqScape phién ban 2.6.
Viéc can chinh va udc tinh sb luong cac vi tri thay dbi va su khac biét vé
trinh tu da dugc thuc hién bé‘mg MEGA 7.0 (Kumar va cong sy, 2016).

Phan tich phat sinh loai cua trinh ty nucleotide dugc thuc hién bﬁng thuat
toan Bayes v6i phan mém MrBayes v. 3.1.2 (Huelsenbeck va cong su, 2001).
Céc chudi 28S rDNA ctia mét sb loai ky sinh tring tir GenBank da duoc sir
dung lam nh6m ngoai.
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Chuong 3. KET QUA NGHIEN CU'U
3.1. Panh gi hi¢n trang nhiém SLPC & cac loai c4 nghién ciru

Téng s6 1.066 ca thé ca bién thudc 82 loai, 36 ho, 18 bd duge thu thap
nghién ctu trong giai doan 2014-2024. B9 ca Vuoc Perciformes da dang
nhat, voi 17 loai dugc thu miu xét nghiém, tiép dén 1a bo ca Doi
Mugiliformes véi 13 loai. Cac bd ca con lai chi c6 tir 1-8 loai dugc mé kham.
Ho c4 Dbi Mugilidae va ho c4 Khé Carangidae 1a da dang nhét, c6 sb loai
tuong tmg lan lugt 13 13 va 10. Cac ho ca con lai c6 sé luong loai dao dong
trong khoang 1-6 loai.

Nim loai ¢4 bao gdm 3 loai c4 Pdi Osteomugil engeli (Bleeker), Planiliza
melinoptera (Valenciennes), Crenimugil seheli (Fabricius), 1 loai ca Dia
Siganus fuscescens (Houttuyn) va 1 loai ca Kim Rhynchorhamphus georgii
(Valenciennes) duoc nghién ctru nhiéu nhat, chiém khoang 1/3 tong s6 mau
ca xét nghiém.

Nghién ctru ty 1¢ va cuong do nhiém san 1a don chu & ca bién khu vuc
dao Cat Ba cho thiy c6 hon mét nira cac loai c4 nghién ctru (45/82 loai) duoc
ghi nhan nhiém san 1a don chu, chiém ty 18 55,6%. Bo ca P6i Mugiliformes
c6 s6 loai nhidm san 14 don cha nhidu nhat (10/13 loai), tiép dén 1a Bo ca
Nhoéi Beloniformes (7/8 loai) va bd ca Vuoc (7/17 loai).

Trong sb 45 loai phat hién nhidm san 1a don cha, c6 28 loai tim thay cac
loai bac thép va 17 loai nhiém céc loai bac cao. Hai loai ca Pu nanh va ca
Dia cana phat hién nhiém ddng thoi ca cac loai san 1a don chu bac thap va
béc cao.

Trong s6 22 loai c4 ¢ sb lwong nghién ciru trén 10 ca thé/loai thi cac loai
c6 ty 1 nhiém san 14 don chu cao (trén 70%) 1a c4 Dia tron (82,8%), ca Xach
(91,7%), ca Thu vach (91,7%) va ca Puc bac (92,9%).

Tdéng sb mau san 14 don chi thu duoc 12 3.260 mau, gdm 2.792 mau bac
thép, 468 mau bac cao. Nhu vay, cuong d6 nhiém trung binh ciia san 14 don
cha 1a 11,2 san/ca, voi mic dao dong trong khoang tir 1 dén 240 san/ca.
Cuong do nhidm trung binh ciia san 14 bac thap 1a 13,47 san/ca cao hon so
v6i cuong d6 nhiém trung binh ciia san 14 don chi bac cao 5,68 san/ca
(p<0,01).

Su khac biét vé ti 18, cudng do nhiém san 14 don chii & cac mua mua va
mua kho khong c6 y nghia thong ké (p=0,975), mic du mua kho c6 ti 18
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nhidm cao hon so véi mua mua (1,01 1an), tuy nhién su khac biét khong co
y nghia thong ké.
3.2. Hé thong phan loai san 14 don chii ky sinh & c4 bién Cat Ba
Két qua phan tich 3.260 miu san 1a don chii, gom 2.792 méu béc thip,
468 mau bac cao, chiing t6i di xac dinh dugc 45 loai san 14 don chu thuoc
29 gidng, 13 ho va 2 bd. Dudi ddy 1a danh muyc céc loai san 14 don chu dugc
sap xép theo h¢ thong phan loai.
LOP MONOGENOIDEA VAN BENEDEN, 1858
PHAN LOP MONOPISTHOCOTYLEA ODHNER, 1912
B9 DACTYLOGYRIDEA Bychowsky, 1937
Ho Ancyrocephalidae Bychowsky, 1937
Giong Glyphidohaptor Kritsky, Galli & Yang, 2007
1. G. sigani Kritsky, Galli & Tingbao, 2007
2. Glyphidohaptor sp.
Gibng Tetrancistrum Goto & Kikuchi, 1917
3. T. indicum (Paperna, 1972) Kritsky, Galli & Tingbao, 2007
4. T. sigani Goto & Kikuchi, 1917
5. Tetrancistrum sp.
Ho Dactylogyridae Bychowsky, 1933
Giong Haliotrema Johnston & Tiegs, 1922
6. Haliotrema epinepheli Young, 1968
7. Haliotrema holocentri Young, 1968
8. Haliotrema johsntoni Bychowsky & Nagibina, 1970
9. Haliotrema platycephali Yin & Sproston, 1948
10. Haliotrema tiegsi Bychowsky & Nagibina, 1970
Giong Hemirhamphiculus Bychowsky & Nagibina, 1969
11. Hemirhamphiculus armatus Bychowsky & Nagibina, 1969
12. Hemirhamphiculus similis Bychowsky & Nagibina, 1969
Giong Ligophorus Euzet & Suriano, 1977
13. Ligophorus fenestrum Soo & Lim, 2012
14. Ligophorus hamulosus Pan et Zhang, 1999
15. Ligophorus leporinus (Zhang & Ji, 1981) Gussev, 1985
16. Ligophorus macrocolpos Euzet & Suriano, 1977
Gibng Lobotrema Tripathi, 1959
17. L. sciaenae (Bychowsky & Nagibina, 1977) Oliver, 1987
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18. L. argyrosomi (Bychowsky & Nagibina, 1977) Oliver, 1987
Giong Paradiplectanotrema Gerasev, Gayevskaya & Kovaleva, 1987
19. P. trachuri (Kovaljova, 1970) Gerasev, Gayevskaya & Kovaleva,
1987
Gibng Parahemirhamphiculus Bychowsky & Nagibina, 1969
20. P. pinguis Bychowsky & Nagibina, 1969
Gibng Protogyrodactylus Johnston & Tiegs, 1922
21. P. alienus Bychowsky & Nagibina, 1974
22. P. gussevi Bychowsky & Nagibina, 1974
23. P. perforatus Bychowsky & Nagibina, 1974
Ho Diplectanidae Monticelli, 1903
Gibng Calydiscoides Young, 1969
24, C. flexuosus (Yamaguti, 1953) Young, 1969
Giong Murraytrema Price, 1937
25. M. pricei Bychowsky & Nagibina, 1977
Gibng Paradiplectanum Domingues & Boeger, 2008
26. P. blairense (Gupta & Khanna, 1974) Domingues & Boeger, 2008
PHAN LOP POLYOPISTHOCOTYLEA ODHNER, 1912
Bo MAZOCRAEIDEA Bychowsky, 1937
Ho Allodiscocotylidae Tripathi, 1959
Gibng Allodiscocotyla Yamaguti, 1953
27. A. chorinemi Y amaguti, mersonnianus 1953
Gibng Metacamopia Lebedev, 1972
28. M. chorinemi (Yamaguti, thalmus 1953) Lebedev, 1984
Ho Axinidae Monticelli, 1903
Gibng Axine Abildgaard, 1794
29. A. hemirhamphae Tripathi, 1959
Gibng Neoaxine Price, 1946
30. N. constricta (Yamaguti, 1938) Price, 1946
Ho Microcotylidae Taschenberg, 1879
Gibng Microcotyle van Beneden & Hesse, 1863
31. M. helotes Sandars, 1944
Giong Polylabris Euzet & Cauwet, 1967
32. P. mamaevi Ogawa & Egusa, 1980
Ho Diclidophoridae Cerfontaine, 1895
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Gibng Helciferus Mamaev, 1972
33. H. tenuis Mamaev, 1972
Gibng Heterobothrium Cerfontaine, 1895
34. H. tonkinense Bychowsky & Nagibina, 1976
35. H. phamvanluci n. sp.
Giong Papillochoricotyle Mamaev, 1975
36. P. ilishae Mamaev, 1975
Ho Gastrocotylidae Price, 1943
Gibng Pseudaxine Parona & Perugia, 1890
37. P. bychowskyi (Lebedev, 1977) Bouguerche, Tazerouti, Gey &
Justine, 2020
38. P. trachuri Parona & Perugia, 1889
Ho Gotocotylidae Yamaguti, 1963
Gibng Cathucotyle Lebedev, 1968
39. C. cathuaui Lebedev, 1968
Ho Mazocraeidae Price, 1936
Gibng Mazocraeoides Price, 1936
40. Mazocraeoides sp.
Gidng Heteromazocraes Mamaev, 1981
41. H. vicinus (Mamaev, 1975) Mamaev, 1981
Ho Plectanocotylidae Monticelli, 1903
Gibng Octoplectanocotyla Yamaguti, 1937
42. Octoplectanocotyla sp.
Hog Protomicrocotylidae Johnston & Tiegs, 1922
Gibng Vallisiopsis Subhapradha, 1951
43. V. sphyraenae Yamaguti, 1968
Gibng Bilaterocotyloides Ramalingam, 1961
44. B. carangis Ramalingam, 1961
Ho Thoracocotylidae Price, 1936
Gibng Pricea Chauhan, 1945
45. P. multae Chauhan, 1945
3.3. Pic diém thanh phan loai san 1a don chii
Nghién ctru cho thdy thanh phan loai, gidng va ho san 1a don chu khé da
dang nhung kha han ché vé thanh phﬁn vat chu, da s6 cac loai chi duogc phat
hién trén duy nhat mot loai vat chi. San 14 don chi c6 vong doi truc tiép, c6
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nghia 13 ky sinh tring khong can vat chu trung gian dé sinh san. Viéc lay
nhiém san 14 don chu tir c4 ndy sang ca khac cha yéu 1a do tiép xuc truc tiép.

San 1a don cht by Gyrodactylidea san sinh ra nhiing con non da duogc
trang bi day du co quan bam dé bam ngay vao vat chi hodc ching c6 thé
dugc nudc mang dén vat chi khac. Nhiing con non nay mang nhiéu thé hé
phoi dang phit trién. Kha ning nay c6 thé gop phan lam bung nd quan thé
trong cac hé thong nuéi trong thiy san, dan dén kha ning bung phat dich
bénh cao.

Da sb cac loai san 14 don chu ky sinh c6 doi sdng ngoai ky sinh, chii yéu
& bé mit cac cung mang; mot sd loai ky sinh ¢ xoang miéng hodc xoang
mang. Lodi Paradiplectanotrema trachuri 1a mot trong sb rat it loai san 1a
don chu c6 doi song noi ky sinh, dugc phat hién ¢ da day ca xach ¢ ving
bién Cat Ba.

Két qua téng hop vé thanh phan loai san 1a don chu ¢ quan dao Cat Ba
(Bang 3.3) da xac dinh 3 dang loai méi cho khoa hoc (Glyphidohaptor sp.,
Tetrancistrum sp. va Heterobothrium phamvanluci sp. n.), bo sung 9 loai méi
cho khu h¢ san 14 don chu Viét Nam (Glyphidohaptor sigani, Tetrancistrum
indicum, T. sigani, Axine hemirhamphae, Neoaxine constricta, Microcotyle
helotes, Polylabris mamaevi, Pseudaxine bychowskyi va Octoplectanocotyla
sp.), ddng thoi ghi nhan nhiéu loai vt cha méi.

Bang 3.3. Tong hop cac loi san 14 don chit méi phat hién

TT | Tén loai san 14 don chu Tén loai vat chu Panh gia
Loai méi cho
1 | Glyphidohapt . CaDiat
lyphidohaptor sp 4 Dia tron khoa hoc
Loai méi cho
2 | Tet st . CaDiat
etrancistrum sp 4 Dia tron khoa hoc
Heterobothri Loai mdi ch
3 eterobo rfum Ca Née tro oai madi cho
phamvanluci n. sp. khoa hoc
1| Glyphidohaptor sigani Cé Dia tron Ghi nhan méi
idohaptor sigani
yp D 8 cho VN
Ghi nha 51
2 | Tetrancistrum indicum Ca Dia cana 1 mhien Mot
cho VN
Ghi nhan mai
3 | T sigani CaDiat :
sigani 4 Dia tron cho
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TT | Tén loai san 14 don chu Tén loai vat cha Danh gia
i nhan mo
4 | Axine hemirhamphae Ca Kim méi dai Ghi nhan moi
cho VN
Y ) srict Ca Nhoi dudi Ghi nhén moi
eoaxine constricta chém cho VN
Ghi nhén méi
6 | Mi le helot CacCa :
icrocotyle helotes a Cang cho VN
Ghi nhén méi
7 | Polylabri j Ca Di :
olylabris mamaevi 4 Dia cana cho
Ghi nhén méi
8 | Pseudaxine bych j CaD¢ i
seudaxine bychowskyi a Doc cho VN
: Ghi nhén moi
9 | Octoplect la sp. Ca Ho :
ctoplectanocotyla sp a Ho cho VN

3.4. Cac loai san la don chi méi cho khoa hoc
3.4.1. Heterobothrium phamvanluci n. sp.

Vit chi: Ca Noc (Lagocephalus spadiceus)

Noi ky sinh: Mang

M6 ta: (trén 9 mau vat nghién ctru; Hinh 3.35A, B)

Co thé hinh thoi det mat lung bung, dai 3.772-7.011 (4.977) um, ph?m
rong nhét ciia co thé & vi tri budng trimg, 3.116-5.412 (3.873) um. C6 that
eo, ngin cach phan co thé va phan co quan bam phia sau (Hinh 3.35A-a). Co
quan bam phia sau co6 kich thudc 902-1.591 (1.330) x 738-1.230 (975) um,
d6i xtmg, v6i 4 cap van bam. Kich thudc clia cic van bam thay ddi, cip van
bam dau tién (gan than) 1a 16n nhat 262-476 x 262-508 (329 x 374) um, cip
thir 4 nho nhat 139-262 x 230-312 (235 x 274) um, trong khi hai cap con lai
c6 kich thudc tuong tu nhau 262-476 x 262-377 (281 % 330) um. Cap van
bam dau tién dugc xoay 180° theo mat phang ngang so véi cac cip khac. Cau
tric cac van bam c6 hinh dang gidng nhau (Hinh 3.35A-b). Céc thanh van
bam ¢ hé co phat trién tot.

Miéng & phia dau cing co thé; c6 hai giac miéng dang co, hinh bau duc,
duong kinh 78- 123 (102) pm. Hau c6 hinh bau duc hodc gan tron va c6 kich
thudc gan bang cip giac hut ¢ miéng, duong kinh 90-127 (110) pm. Thyc
quan khéng quan sat thay Rudt chia doi ngay sau hau \ nhiéu nhanh 6 ca
hai bén, chay doc xudng phia cu01 co thé va két thic gan mit cudi cla co
quan bam phia sau. Tinh hoan rt nhiéu, nam giita hai nhanh ruét, c6 hinh
cau va nam ngang bang véi odtype. C6 mot bong xuat tinh, kich thude 53-
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98 (76) x 49-98 (74) um. B phan giao hop duc c6 hinh 6 6ng, hoa co va hudng
vé phia ngoai ¢6 8-9 moc (Hinh 3.35A-c). Tui tinh ¢ hinh cau nam sau
budng trimg. Ong dan tinh di xudng tir gbc thi tinh, uén luon vé phia trudc
doc theo duong gitra co thé va di vao dau sau ctia bong xuét tinh.

Hinh 3.35A. Heterobothrium phamvanluci n. sp.
a. Toan bg co thé; b. Van bam nhin tir mat bung; c¢. B0 phén giao hop duc;
d. Budng trimg; e. Tring

Bubng trimg hinh dng, cuan lai hinh ddu hoi, ndm giita manh trang va
phan giita co thé (Hinh 3.35A- d). Tui chira tinh quan sat r6, hinh bau duc,
ngay sau budng tring. ‘Odtype nam sau budng trimg, hinh bau duc va dugc
bao quanh béi cac tuyén Mehlis. Vitellarium 1 céc nang tuyén noin hoang
nam mot khoang rong véi manh trang. Tai chita noan hoang c6 hinh chit Y,
ong dan ndi véi odtype, kéo dai ngoan ngoéo vé phia trude va mo ra & co
quan giao hop. Tring trong tir cung, c6 hinh thoi, kich thudc 159-225 (191)
x 61-74 (67) um va co cac soi dai & ca hai dau (Hinh 3.35A-e).

Nhan xét: Loai san nay c6 hinh dang twong tu vdi loai H. fonkinensis
dugc Bychowsky et al. [106] m6 ta, vi du ching tuong ddng vé hinh dang co
thé, co quan giao phdi duc, budng trimg, cau triic van bam. Tuy nhién, co sy
khac biét vé vi tri va sb luong tinh hoan. Bychowsky et al. [106] mb ta tinh
hoan nim ngay budng trimg, c6 sb lugng tir 50-100 trong khi trong nghién
ctru nay thi ching nam ngang bang hodc sau odtype, va voi s luong la
khoéang 24-40.
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Trinh tu nucleotid gen 28S rDNA thu dwoc tir H. phamvanluci n. sp. (sb
hi¢u GenBank PQ303922-PQ303924) dai 1274-1276 bp, tao thanh mét
nhanh don trén cdy phat sinh chiing loai. Céc trinh ty nay tuong dong véi
Heterobothrium victorwepeneri Acosta va Smit, 2021 (GenBank sd
MW115855), véi mirc déng nhat 1a 99,75%. So sanh thém véi dir liéu cta
Heterobothrium spp. va cac loai gan giii khac thudc ho Diclidophoridae tir
GenBank chi ra rang cac loai nay déu chung mot ngudn gdc, ngoai trir
Heterobothrium indicum (s6 hiéu GenBank KU926690) (Hinh 3.35B) va loai
Pseudohexabothrium taeniurae (mi s truy cip GenBank AF382035) dugc
ding lam ddi chimg,

| PQ303922 Heterobothrium phamvaniuci n. sp.
| PQ303923 Heterobothrium phamvaniucin. sp.
PQ303924 Heterobothrium phamvanluci n. sp.
MW115856 Heterobothrium victorwepeneri
o} LCB58933 Heterobothrium gotoi
& [LCEMQBD Heterobothrium okamotoi
LC658931 Heterobothrium praeorchis
LC658936 Heterobothrium matsubarai
0 E{ LC658934 Heterobothrium matsubarai
[ LC658935 Heterobothrium matsubarai
" LC658932 Heterobothrium tetrodonis
KJ397729 Pedocotyle bravoi
KJ397728 Pedocotyle annakohni

T AFS80M7 Dicktoptora dentuieta
AF382048 Diclidophora minor

KUB72037 Keralina opisthopterus
’—‘; KJ397730 Paraeurysorchis sarmientoi
Wi AF382046 Choricotyle austraiiensis
_‘ L Fu432588 Urocotyle nibae
B KU872041 Sauricotyle sprostoni
8 MG586866 Choricotyle sp.
KJ307727 Choricotyie anisotremi
KJ397726 Chalguacotyle mugibides
L k4397731 Parapedocotyle prolatil

A % LCe58938 paralichthyi
! | LC658939 Parahsterobottrium chilense
811 MT429192 Neoheterobothrium papilosum
LC658937 Neoheterobothrium hirame
KU926690 Heterobothrium indicum
AF382035 Pseudohexabotfrium taeniurae

005

Hinh 3.35B. Cay phat sinh chung loai cua Heterobothrium phamvanluci n.
sp. va cac loai c6 quan h¢ gan giii (Gia tri dg tin c@y duoc thé hién dudi
dang % trén 1000 lan lap lai)

A 10

3.4.2. Glyphidohaptor sp. (dang loai méi chwa cong bd)
Vit chi: Ca Dia tron (Siganus fuscescens)

Noi ky sinh: Mang

M6 ta (trén 3 mau vat)

Co thé hinh thoi, dai 702-850 pum; rong nhét 180-224 um & khu vuc co
budng trimg. Thuy dau phat trién. Hau rong 29-45 um, dang hinh tru dén
6van dai. Tinh hoan dai 120-160 pum, rong 37-65 um, dang qua 1€; tui chira
tinh nho, bé chira tién liét tuyén dai, hep, nam 0 mdt lung co quan sinh duc
duc. Co quan sinh duc duc dai 53-75 pm; cau tric MCO dang Ong, cong,
chia lam 2 phan khong déu nhau, thuén vé 2 ddu. Manh phu c6 dang que, tu.
Buong trimg hinh qua 1€; 16 am dao & than trude; tai am dao bién d6i, hoi
cting; éng am dao gap khuc kéo dai dén dng dan tring; tuyén nodn hoang
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day dac. Haptor dai 75-80 um, rong 90—112 um; moc bung dai 33—47 pum,
rong 27-31 pm; moc lung dai 40-45 pm, rong 32-35 um; thanh bung dai
27-30 um, thanh lung dai 33—40 pm; moc ria dai 11-13 pum.

e
50
Hinh 3.2A. Glyphidohaptor sp.
a. Co quan sinh duc duc; b. Moc bung; ¢. Moc lung;
d. Thanh bung; e. Thanh lung (don vi do pm)

Nhién xét: Gidng Glyphidohaptor c6 co quan sinh duc duc bao gdbm MCO
khdp ndi & gbe va manh phy. MCO hinh dng, ¢6 vanh gdc, duge bao boc
trong 16p vo phat trién khac nhau. Manh phy c6 hinh que voi phan nho ra
dang tam doc theo nura gan cua thanh. Dén nay da phat hién dugc 4 loai ciia
gidng nay, gdm G. sigani ky sinh & 4 loai ca Dia thudc viing bién Oxtraylia
va ca Dia tron trong nghién cuu nay; G. phractophallus ky sinh & ca Dia tron
— 8. fuscescens; G. plectocirra ky sinh ¢ 2 loai S. luridus va S. rivulatus thudc
ving bién Oxtraylia [104] va G. safiensis ky sinh & ca Dia cana — .
canaliculatus & bién Oman [99].

Hinh dang ctia MCO thay dbi giita cac loai trong giéng. Ong MCO cua
loai G. safiensis hoi cong, trong khi dng MCO cua G. phractophallus cong
dang vom (chit U). Phan sau ctia dng MCO ciia loai G. sigani loe rong, trong
khi & loai G. plectocirra thang (Hinh 3.2C). Loai Glyphidohaptor sp. c6 éng
MCO cong hinh chir V rgng la dang trung gian cua 2 loai G. safiensis va G.
phractophallus nhung khac & ciu trac phan dau va phan cubi cua dng nay.
Loai G. phractophallus c6 2 dau 6ng dang chuy, loai G. safi iensis cO phan
cudi dang chuy, phan dau nhon, con loai méi & Cat Ba c6 dang dng dong déu
& ca phan trudc va phan sau (Hinh 3.2A).

Phan phu cta G. safiensis c6 hinh que va mé rong va det vé phan dau; &
loai G. phractophallus, manh phy phang va giéng nhu ludi kiém; G. sigani
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c6 manh phy hinh que véi phan dau ché doi, trong khi manh phy cua G.
plectocirra nhon vé phan dau; con ¢ mau vat Viét Nam, manh phu hinh que,
khong ché d6i, khong mé rong hay nhon & phan dau (Hinh 3.2C). Cac loai
Glyphidohaptor spp. déu c6 phan nho ra dang tim nam doc theo nira sau cia
phan phu nhung phan nhé ra dang tim ciia Glyphidohaptor sp. 16n nhét va
hinh dao (Hinh 3.2A).

Hinh 3.2C. Co quan sinh duc duc cua Glyphidohaptor spp. [100]
a- G. safiensis; b- G. phractophallus; c- G. sigani; d- G. plectocirra

3.4.2. Tetrancistrum sp. (dang loai méi chua cong bd)
Vit chi: Ca Dia tron (Siganus fuscescens)

Noi ky sinh: Mang

M@ ta (trén 5 mau vat; Hinh 3.5A)

Thén c6 dang 14, phan giita than rong, phan d4u va cudi nho, thuén nhon.
Chiéu dai than 1507-1876 um, phan rong nhat ctia than 484-603 um. Haptor
thuén nho dan vé cudi, chiéu dai 124-141 pum, rong 107-138 pm. Thuy dau
phat trién vira phai, bao gdm nhoém 16n cic tuyén dau hai bén va phia sau
hau. Khong c6 d6m mat. Hau kéo dai hinh trimg thanh hinh qua 1€. Chiéu dai
hau 73-85 pm, chiéu rong 74-85 pm. Tinh hoan hinh ciu, chiéu dai 229-288
pm, chiéu rong 175-229 pum. Ong dan tinh khong quan sat dugc. Hai 6 tuyén
tién ligt nho.

Co quan sinh duc duc bao gom MCO va phan phu. MCO hinh éng, dang
ken, hoti cong ¢ phan trudc, phan sau gap lai chir J va loe rong ¢ mit cudi;
6ng MCO c6 duong kinh khong dong déu (Hinh 3.5A); phan phu hinh que
phia bén ngoai MCO. Chiéu dai co quan sinh duc 120-134 pm. Budng trimg
tuong dbi 16m, chleu dai 157-206 um, chiéu rong 92-129 pm. Odtype nhan
6ng am dao va dng dan tinh; tir cung din; 16 4m dao & mirc d¢ vira phai; phia
trude va phia sau am dao phinh ra, phan gilta hot xo cung nhe. Ong 4m dao
ubn khic. Tuyen noan hoang day dac, dora ngoai qua ba cap 6ng noan hoang
6 hai bén, moi nhom gom ba Ong tao thanh 6ng noan hoang chung.
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Hinh 3.5A. Tetrancistrum sp.
a. Moc bung; b. Moc lung; c. Thanh bung;
d. Thanh lung; e. Co quan sinh duc duc

Cac cap moc lung va bung dién hinh, moc bung day hon, moc lung manh
hon; chan moéc phia trong dai hon phia ngoai. Moc lung dai 60-65 pum, rong
36-42 um. Moc bung dai 46-54 um, rong 38-45 pm. Cac thanh lung va bung
hoi cong, chiéu ngan dong déu, c6 hinh dang giéng nhau, thanh bung 16n hon
thanh lung. Thanh bung dai 55-60 pm. Thanh lung dai 47-50 pm.

Nhin xét: Gidng T. etrancistrum Goto & Kikuchi, 1917 hi¢n ¢6 17 loai
duogc cong bd & ving bién An Do - Thai Binh Duong, bao gdbm 10 loai ¢ ho
ca Dia (Siganidae), 5 loai ¢ ho ca Pubi gai (Acanthuridae) va 2 loai ¢ ho ca
Hong (Lutjanidae) (theo Kritsky et al. [98]; Al Jufaili & Palm [101]). Cac
tiéu ban cua loai Tetrancistrum sp. ky sinh trén ca Dia tron (S. fusscescens)
trong nghién ctu nay c6 c4u tric co quan MCO khac biét véi cac loai khac
clia gidng, ca vé hinh dang va kich thudc nhung con thiéu cac dan liéu hinh
thai hoc khac va sinh hoc phan tir dé xac dinh 1a mot loai méi cho khoa hoc.
Loai méi Tetrancistrum sp. c6 kinh thudc co thé 16n nhét trong s cac loai
cuia giéng, ké ca loai T. indicum:; , CO céu trac MCO gibng véi loai T. yamagutii
nhét, hinh chit J, loe & phan cudi, glong kén saxophone nhung khac voi loai
T. yamagutii ¢6 cau trac MCO dang ong v6i phan trudc thang, duong kinh
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déu, phan sau hoi loe nhe va chiéu dai nho hon (trung binh 97 pm) thi cac
m‘ﬁu vét ctia chiing tdi ¢ kich thude trung binh 112 pm, phén trude hoi cong
v€ mat bung va duong kinh 6ng MCO khoéng déu nhau.

KET LUAN VA PE XUAT Y KIEN
Két luan

1) V& tinh hinh nhiém san 14 don chi & cac loai c4 bién tai khu vuc dao
Cat Ba:

- P md kham 1.066 ca thé cta 82 loai c4 bién thudc 36 ho, 18 bo va ghi
nhén 54,9% (45/82) loai nhiém san 14 don chu.

- Cuong do nhiém trung binh SLDC 1a 11,2 san/ca, véi muc dao dong
trong khoang tir 1-240 san/ca. Tong cong 3260 mau SLPC thu dugc, gdm
2.792 mau béc thip va 468 mau bac cao. Cuong do nhidm trung binh ctia san
la bac th?ip la 13,47 san/ca cao hon so v&i SLDC bac cao 5,68 san/ca
(p<0,01).

- Yéu t6 mua khong anh hudng dén ty 1¢, cuong d6 nhiém SLDC & ca
bién tu nhién khu vuc dao Cat Ba.

(2) V& thanh phan loai san 14 don chi1 & cac lodi ca bién tai khu vuc dao
Cat Ba:

- b3 dinh loai va sép xép theo hé théng phan loai hién hanh 45 loai séan la
don chi thudc 29 gidng, 13 ho va 2 bd. Gidng Haliotrema va Ligophorus da
dang nhét, véi s6 loai ghi nhan lan luot 13 5 va 4.

- Pd mb ta va cong b 1 loai méi cho khoa hoc (Heterobothrium
phamvanluci n. sp.), md ta nhung chwa cong bd 2 loai méi cho khoa hoc
(Glyphidohaptor sp., Tetrancistrum sp.).

- B sung 9 loai méi cho khu hé san 14 don chu ¢ Viét Nam
(Glyphidohaptor  sigani, Tetrancistrum indicum, T. sigani, Axine
hemirhamphae, Neoaxine constricta, Microcotyle helotes, Polylabris
mamaevi, Pseudaxine bychowskyi va Octoplectanocotyla sp.), ghi nhan 6
loai vat chu mai

- Phan 16n céc loai (42 loai) san 1a don chu chi ky sinh trén mot loai vat
chu, chi 3 loai ky sinh ¢ nhiéu hon hai loai vat cha, d6 13 cac loai Ligophorus
fenestrum, L. hamulosus va Paradiplectanotrema trachuri.
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Pé xuit y kién

1) Hoan thién s6 li¢u, dir liéu vé& didc diém hinh thai hoc va phan tich b6
sung cac dan liéu sinh hoc phan tir (néu can) dé cong bd cac loai méi cho
khoa hoc trén céc tap chi khoa hoc chuyén nganh.

2) Piéu tra bo sung dé hoan thién cac dan liéu con thiéu vé thanh phan
loai va mirc d6 nhiém san 14 don chil & cac loai ca bién c6 gid tri kinh té.
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