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ABSTRACT

Ultrasound images can be utilized as a non-invasive method for the
sex determination of striped catfish Pangasianodon hypophthalmus
(Sauvage, 1878) for future breeding in a reproductive program.
Striped catfish of various sizes were examined for gonads using an
ultrasound machine. The results showed that for striped catfish less
than 3 kg, a micro convex probe (5.0 MHz frequency), convex probe
(3.5 - 5.0 MHz frequency), and linear probe (5.0 MHz frequency)
could be used to examine gonads in ventral fish position. In a
comprehensive examination of both ovaries, convex and micro
convex probes gave high-potential ultrasound images but could
not identify their testis. In the case of sizeable striped catfish over
3 kg, using the convex probe (3.5 - 5.0 MHz frequency) and micro
convex (5.0 MHz frequency) resulted in the best ultrasound images
of ovaries. When the fish were at the stage of sexual maturity, it
was possible to distinguish between the ovaries and the testis on
ultrasound images.
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1. Dit Vin Dé

TOM TAT

Ky thuat siéu am chdn doan hinh anh dugc st dung nhu mot
phuong phap khong xa4m ldn d€ xdc dinh gidi tinh cta ca tra
(Pangasianodon hypophthalmus) trong qua trinh san xudt giong
nhan tao. C4 tra vdi nhiéu kich ¢& khac nhau da dugc kiém tra
tuyén sinh duc biang mdy siéu 4m. Két qua cho thdy d6i véi cd tra
nho hon 3 kg, st dung dau do micro convex (tan s6 5,0 MHz), dau
do convex (tan s6 3,5 - 5,0 MHz) va dau do linear (tan s6 5,0 MHz)
déu c6 thé st dung d€ khao sat tuyén sinh duc & vi tri mét bung ca.
Siéu am vi tri mat bén ca chi nén st dung dau do convex va micro
convex dé khao sat toan dién ca 2 budng triing nhung khong xac
dinh dugc budng tinh ctia ca. Truong hgp ca tra 16n trén 3 kg, st
dung dau do convex (tan s6 3,5 - 5,0 MHz) va micro convex (tan so
5,0 MHz) cho hinh anh siéu &m tét nhét. Khi ca & giai doan thanh
thuc sinh duc, c6 thé phan biét budng triing va budng tinh trén
hinh anh siéu am.

Hién nay, viéc ting dung ky thuat tién tién
trong san xudt giéng nhim dam bao phic lgi

Dé€ gop phén lam gidm ap luc cua viéc danh
bat ciing nhu bao vé mot s6 loai ca o gid tri kinh
té dang cé nguy co tuyét chiing thi viéc tao ra
nhiing con giéng nhan tao phuc vu cho nudi
trong thuy san la vAn dé€ dang dugc cac nha nudi
cé quan tam. Viéc lya chon cé duc va ca cai cho
nuoéi vo cing nhu xdc dinh sy thanh thuc cta
budng tinh va budng triing 1a yéu t6 quan trong
cho sy thanh cong cuia viéc san xudt giong ca.
Céc bién phap tham do va xdc dinh gidi tinh van
con mang tinh xam l4n, chua dap ting dugc phic
loi dong vat.

dong vat da dugc nhiéu nudc quan tdm. Hai
muoai ca tré Phi cai (Clarias gariepinus) da dugc
chup cat 16p st dung mady siéu am SIUI CTS-
5000 c6 trang bi ddu cuc do dudng cong loai bién
tdn 3,5/5,0 MHz. Cac hinh anh siéu 4m dugc
sti dung lam cong cu chin doan quyét dinh vé
giong (Achionye-Nzeh & Jimoh, 2010). Tinh
trang bat thuong cta tuyén sinh duc loai ca nay
dugc nhén dang qua hinh anh siéu am. Tinh
trang bét thudng nay khong thé phat hién bang
phuong phap quan sat don gian thong thuong st
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dung cac ddc tinh gidi tinh thi cap. Ngoai ra, cac
két qua nghién ctiu cho thdy tinh hiu ich thuc
t€ ctua phuong phép siéu 4m doi véi viéc kiém
tra su phat trién tuyén sinh duc ctia ¢ bon chua
truong thanh, khong xam lan va theo thoi gian
thuc (Matsubara & ctv., 1999). Ky thuat siéu &m
hinh anh phuc vu sinh san nhiéu d6i tugng thuy
san co gia tri cao dugc cac tac gia dé cap thém
nhu Novelo & Tiersch (2012; 2016), Hliwa & ctv.
(2014), Naeve & ctv. (2019). biéu nay cho thay
siéu am la mot trong cac phuong phéap htiu hiéu
dé danh gia kha ning sinh san cho ¢4 bai vi no sé
cho phép cac ch trai xac dinh duc, cai va su phat
trién cua tuyén sinh duc cd tra. Tuy nhién, hién
nay ¢ Viét Nam chua thdy cong trinh nghién ctiu
khoa hoc nao cong b vé van dé ting dung hinh
anh siéu &m cho viéc san xuat gidng ca tra.

2. Vat Liéu va Phuong Phap Nghién Ciiu

May siéu am (Mindray, Z60Vet, Trung Qudc),
ché @6 siéu am B-mode realtime véi ba loai dau
do convex (tan s6 2,0; 3,5; 4,5; 5,0 MHz), linear
(tan s6 5,0; 7,5; 8,5; 10,0 MHz) va micro convex
(tdn s6 5,05 6,5; 7,5; 8,5 MHz) dugc st dung trong
nghién ctiu nay.

Hinh 1. Vi tri siéu am mdt bung (A) va mat bén (B).

Ca tra (> 1 kg/con) dugc thu ti cac trai san
xudt giong dugc dua vé trai thuc nghiém Khoa
Thay San, Truong Paihoc Nong Lam TPHCM dé
tién hanh x4c dinh tan s6 ddu do. C4 dugc chuin
bi thich nghi v6i moéi trudng bé composit 1.000
L. Tién hanh gay mé ca bang thu6c mé AQUI-S°
(Bayer, Viét Nam), chtia 50% Iso-eugenol chiét
xudt tu thuc vat, liéu lugng 25 mL cho 1 m® nuéc
trong 3 phut. Sau khi cd da c6 ddu hiéu mé (mat
thang bang, cac vay dubi thdng, ngling boi, mét
phan xa véi cac kich thich, h6é hdp chdm), lay ca
ra can khoi lugng ctia cd, ghi nhén s6 liéu.

Mbéi loai ddu do dugc st dung d€ siéu am ca,
két qua hinh anh t6t nhat cta loai dau do dugc
xac dinh va st dung dé€ tiép tuc nghién ctu tan
$6. Mdi tdn s6 dugc sti dung dé tham do tuyén
sinh duc ctia 10 cd thé. Két qua siéu 4m cua loai
dau do cho hinh anh dat chat lugng t6t nhat dugc
chon cho noi dung ké tiép: 20 cd tra dugc siéu am
ngau nhién d€ xac dinh giéi tinh.

Chi tiéu theo doi: vi tri siéu 4m (mdt bén hay
mat bung hay cé hai), hinh dnh trén man hinh biéu
thi cho cau truc tuyén sinh duc duc va cai, d6 sang
cta hinh anh dai dién cho mtc d6 phan am theo
thang mau xam ctia Lisciandro (2021) (Hinh 2).
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Hinh 2. Su khéc biét ctia sng siéu 4m trong thang mau xdm ché do B clia cdic mo khac nhau
(Lisciandro, 2021).

3. Két Qua va Thao Luin

3.1. Khao sat loai diu do, tan s6 cua dau do dé
siéu 4m tuyén sinh duc ca tra nho duéi 3 kg

Tién hanh siéu am tai cac vi tri & mét bung va
mdt bén cua cé tra (Hinh 1). Két qua hinh anh
siéu am thu dugc khi dung 3 loai dau do: convex
(Hinh 3 & 4), linear (Hinh 5 & 6), micro convex
(Hinh 7 & 8).

Hinh 3 va 4 cho thdy, hinh anh siéu 4m béng
dau do convex véi cac tan s6 2,0 MHz, 3,5 MHz,

4,5 MHz va 5,0 MHz déu c6 d6 tuong phan hinh
anh gitia mau trdng va den tét. Tuy nhién, khi
dua vao sy khac biét cta séng siéu am trong
thang mau xam (Hinh 4) so sanh vé d¢ ro nét
phan biét dugc cac mod khac nhau thi céc tin s
3,5 MHz, 4,5 MHz va 5,0 MHz cho két qua ro
hon tan s6 2,0 MHz. O tan s6 3,5 - 5,0 MHz ¢6
thé phan biét dugc rd ranh gidi ctia cac 16p md
khéc nhau trong co thé. Viy ¢ nhom ca tra nho
dudi 3 kg c6 thé dung ddu do convex véi tan sé
3,5 - 5,0 MHz d¢€ siéu 4m tuyén sinh duc ca.
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Hinh 3. Hinh anh siéu 4m mat bung véi dau do convex trén c4 tra cai 2,2 kg
véi cdc tan s6 2,0 MHz (A), 3,5 MHz (B), 4,5 MHz (C), 5,0 MHz (D).

Hinh 4. Hinh anh siéu am mat bén véi dau do convex trén ca tra cai 2,2 kg
véi cic tan s6 2,0 MHz (A), 3,5 MHz (B), 4,5 MHz (C), 5,0 MHz (D).
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Hinh 5. Hinh anh siéu &m mat bung véi dau do linear trén ca tra cai 2,2 kg
véi céc tin s6 5,0 MHz (A), 7,5 MHz (B), 8,5 MHz (C), 10,0 MHz (D).

Hinh 6. Hinh anh siéu 4am mat bén véi ddu do linear trén ca tra cai 2,2 kg
véi cac tan s§ 5,0 MHz (A), 7,5 MHz (B), 8,5 MHz (C), 10,0 MHz (D).
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Cac hinh anh siéu 4m bang dau do linear tin
$6 5,0 MHz dén tan s6 10,0 MHz déu c6 d6 tuong
phan t6t. Do phén giai ctia hinh anh déu ro nét,
phan biét r6 rang cac 16p mo khac nhau trong
co thé. Tuy nhién, & tan s6 5,0 MHz c6 thé thay
r6 dugc mang bao bén ngoai ctia budng triing
(Hinh 5 A), cac tan s6 con lai bi t6i va khong thay
r6 dugc mang bao nay. Khi siéu am vi tri mat bén
cuia cé tra (Hinh 6), hinh anh siéu 4m chi r6 duoc
phan mo gan dau do, phan mo & trudng khao sat
phia xa bi m¢ va t6i hon, khong dap ting dugc

- — Da

\Bu'i:'mg tri'ng
+

chiéu sau co quan cén khdo sat. Trong Hinh 6 A,
6 tan s6 5,0 MHz ta thdy dugc ranh giéi khu vuc
2 budng triing cua cd, nhung phan budng tring
phia xa bi m¢ va kha t6i, khong ré rang. Hinh
6 B, C & D khong thay dugc budng tring phia
xa dau do. bay ctng la nhugc diém cta dau do
linear khi khao sat vé d¢ sau ctia co quan. Vay &
nhom ca tra nho dudi 3 kg c6 thé dung dau do
linear v6i tn s6 5,0 MHz d€ siéu 4m tuyén sinh
duc 6 mdt bung cua ca. Khi siéu am mdt bén cta
ca thi khong nén st dung dau do linear.

Hinh 7. Hinh anh siéu am mat bung véi dau do micro convex trén ca tra cdi 2,2 kg
vdi cac tan s 5,0 MHz (A), 6,5 MHz (B), 7,5 MHz (C), 8,5 MHz (D).
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Hinh 8. Hinh anh siéu am mat bén véi dau do micro convex trén ca tra cai 2,2 kg
vdi cac tan s6 5,0 MHz (A), 6,5 MHz (B), 7,5 MHz (C), 8,5 MHz (D).

Hinh énh siéu 4m bing dau do micro convex
tdn s6 5,0 MHz dén tan s6 8,5 MHz déu c6 do
tuong phan hinh anh tét, d6 phan giai ro nét,
phan biét ré rang cac 16p mo khac nhau trong co
thé (Hinh 7 & 8). Vay 6 nhém c4 tra nho dudi 3
kg c6 thé dung dau do micro convex véi tan s6
5,0 - 8,5 MHz d¢€ siéu am tuyén sinh duc ca.

Két qua nghién ctiu vé loai d4u do, tan s6 ctia
dau do giong véi két qua nghién ctiu cia mot s6
tac gia khac. Blythe & ctv. (1994) st dung dau do
linear tan s6 5,0 MHz dé€ xac dinh giéi tinh va
tinh trang thanh thuc cta ca vugc soc (Morone
saxatilis) c6 khoi lugng trung binh 2,5 kg. Bau

do linear tan s6 5,0 MHz ciing dugc st dung dé
kiém tra gi6i tinh cla ca tuyét Maccullochella
peelii peelii (Newman & ctv., 2008) va kiém tra
buong tring ca da tron Ictalurus punctatus
(Guitreau & ctv., 2012). Ca hai ddu do convex
3,5/5,0 MHz va linear 6,0/8,0 MHz déu c6 hiéu
qua nhu nhau trong viéc xac dinh giéi tinh cua
ca vugc soc (Jennings & ctv., 2005). Pau do
convex véi tan s6 3,5 hay 5,0 MHz va dau do
linear véi tan s6 7,5 MHz dugc sti dung trong
nghién ctu hinh thai tuyén sinh duc cua ca hoi
van cai chuyén giéi tinh khdi lugng ti 802 g dén
1644 g (Hliwa & ctv., 2014).
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Trong nghién ctiu nay, tong cong 10 ca tra
trong lugng duéi 3 kg dugc siéu 4m ngau nhién
dé€ xac dinh gidi tinh. Trong d6 ¢6 6 ca cai cd
buong tring phat trién, 4 ca c6 tuyén sinh duc
chua phat trién nén khong nhan dinh dugc
duc céi. O ca tra duéi 3 kg c6 thé siéu am thiy

dugc buodng triing nhung rat khé d€ nhén ra
dugc budng tinh. Ca tra duc chua thanh thuc
buong tinh rat nho, lugng mé trong xoang bung
nhiéu nén sé che budng tinh, rat khé d€ quan sat
(Hinh 9).

3.2. Khao sat loai dau do, tin s6 ctia dau do dé
siéu am tuyén sinh duc nhém ca tra 16n trén 3
kg va ca thanh thuc sinh duc

Hinh anh siéu am bang d4u do convex véi
cac tin s6 2,0 MHz, 3,5 MHz, 4,5 MHz va 5,0
MHz & vi tri mat bung ca déu cé do tuong phan

—=

Hinh 9. Hinh anh siéu am budng tinh ca tra duc 2,2 kg (A) va buong trling ca tra cdi 2,2 kg (B)
v6i dau do convex, tin s6 5,0 MHz.

phan hinh anh tét (Hinh 10). B¢ tré 4m cta cac
cdu tric mo khac nhau, phan biét dugc ro rang
theo thang mau xam ctia Lisciandro (2021). Tuy
nhién, cic tan s6 3,5 MHz, 4,5 MHz va 5,0 MHz
cho hinh anh siéu 4m ré nét hon so véi tdn s6

2,0 MHz.

Hinh 10. Hinh anh siéu am mdt bung véi dau do convex trén ca tra cai 8,9 kg
véi cac tan s6 2,0 MHz (A), 3,5 MHz (B), 4,5 MHz (C), 5,0 MHz (D).
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Hinh 11. Hinh anh siéu am madt bung véi dau do linear trén ca tra cai 8,9 kg
vdi cac tan s 5,0 MHz (A), 7,5 MHz (B), 8,5 MHz (C), 10,0 MHz (D).

Siéu 4m bdng d4u do linear véi cac tan s6 5,0
- 10,0 MHz & vi tri mdt bén ca khong thé khao
sat dugc cac co quan bén trong ca tra (Hinh 11).
Vi 16p da ca tra 16n kha day nén dau do linear
khong thé xuyén thdu xa dudc, ta chi nhin dugc

cac 16p phan am sang va tdi trong da ctia ca. Vay
6 nhom ca tra l6n trén 3 kg va ca thanh thuc
sinh duc khong dung dau do linear tan s6 5,0 -
10,0 MHz @€ siéu 4m tuyén sinh duc ca.
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Hinh 12. Hinh anh siéu am mat bung véi dau do micro convex trén ca tra cai 8,9 kg
véi cac tan s6 5,0 MHz (A), 6,5 MHz (B), 7,5 MHz (C), 8,5 MHz (D).

Hinh énh siéu 4m béng ddu do micro convex
tan s6 5,0 MHz c6 d¢ phan giai ro nét, phan biét
rd rang cac 16p mo khac nhau trong co thé (Hinh
12 A). Hinh anh siéu Am & cac tan s6 6,5 MHz,
7,5 MHz va 8,5 MHz bi t6i hon, khong nhin r6
rang cac 16p mo cua co thé (Hinh 12 B, C & D).
Véy 6 nhém ca tra 16n trén 3 kg va ca thanh thuc
sinh duc c6 thé dung dau do micro convex tan
6 5,0 MHz d€ siéu 4m tuyén sinh duc ca.

Theo Mattoon (2020), nguyén ly co ban
trong viéc lua chon d4u do la luon st dung tan
s0 cao nhat cho phép véi kha nang tham nhap
thich hgp dén d¢ sdu mong muén. Diéu nay lién
quan dén viéc chon dau do thich hgp va viéc st
dung diing kha ning tin s6 ctia n6. O nhém c4
tra nho dudi 3 kg, 16p da co ving bung mong,
cac tuyén sinh duc & vi tri gin, kich thuéc budng
tring nho nén st dung dau do micro convex
(tan s6 5,0 MHz), dau do convex (tan sb 3,5 -
5,0 MHz) va dau do linear (tdn s6 5,0 MHz) dé
khao sat tuyén sinh duc & vi tri mdt bung ca.
Siéu am vi tri mat bén ca chi nén st dung dau do

convex va micro convex dé khao sit toan dién
ca 2 budng tring. O nhém cé tra 16n trén 3 kg,
khao sat tuyén sinh duc & vi tri mat bung hay
mdt bén nén st dung dau do convex (tan s6 3,5 -
5,0 MHz) va micro convex (tdn s6 5,0 MHz) cho
hinh anh siéu am t6t. Dau do linear khong phu
hgp dé khao sat ca tra l6n.

Két qua nghién ctu vé loai dau do, tan sb
ctia dau do giong véi két qua nghién cdu cua
mot so tac gia khac. Brook (2001) st dung dau
do dau do convex véi tan s6 5,0 MHz d€ siéu
am co quan sinh duc ctia ca Tursiops truncatus
aduncas c6 khoi lugng trén 96 kg; dau do convex
v6i tan s6 3,5 - 5,0 MHz ¢6 hiéu qua trong viéc
xac dinh gidi tinh cé tré Phi Clarias gariepinus
(Achionye-Nzeh & Jimoh, 2010). Tuy nhién,
két qua nay khac vé loai dau do, tan s6 ctia dau
do véi nghién ctiu cia Moghim & ctv. (2002).
Moghim & ctv. (2002) sti dung d4u do linear vé6i
tdn s6 ti 5,0 - 7,5 MHz, ché d6 siéu am B-mode
Realtime, siéu am ca tdm Acipenser stellatus duc
tl 4,5 kg - 13 kg, cd cai tli 4,5 kg - 16 kg.
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Trong nghién ctiu nay, téng cong 10 ca tra
trong lugng trén 3 kg dugc siéu am ngau nhién
dé xac dinh giéi tinh, trong do6 xdc dinh dugc 3
duc, 7 cai. Trong cac mau ca siéu am, c6 thé phan
biét dugc budng tring va budng tinh trén hinh
anh siéu am. D6i sanh véi két qua gidi phau hoc
sau khi siéu 4m céc ca nay, tuyén sinh duc cua
ca dat dén giai doan IV hodc V. Lic nay, budng
tring chda nhiéu t€ bao triing & giai doan IV
hodc V, trén hinh anh siéu am, cac té bao tring
phan 4m mau trang khd dong déu. Vi tri mai tén

do 1a khu vuc triing ca tra dugc nhin thdy trén
may siéu am (Hinh 13 A). Hinh anh siéu am
phong to cac té bao tring cua ca tra (Hinh 14)
cho théy kich thuéc do trén may siéu 4m tuong
duong véi kich thudce té€ bao tring thuc té€ lay
mau, bang 1 mm. Budng tinh thudng c6 mau t6i
hon khi siéu am vi ham lugng nudc cao. Vi tri
mii tén vang la khu vyc budng tinh ca tra dugc
nhin thdy trén mdy siéu am (Hinh 13 C). Két qua
nay giong voi két qua ctia Martin-Robichaud &
ctv. (2001) trong viéc xac dinh gidi tinh ca bon.

Hinh 13. Hinh anh siéu am buodng triing ca tra cai 7,6 kg (dau do convex, 5,0 MHz) (A);
Hinh giai phau budng tring giai doan IV (B); Hinh anh siéu 4m buo6ng tinh ca tra duc 4,4 kg
(dau do micro convex, 5,0 MHz) (C); Hinh giai phau budng tinh giai doan IV (D).

Hinh 14. Hinh anh siéu 4&m phdng to cac té€ bao triing ctia ca tra v6i ddu do convex tan s6 5,0 MHz (A)
va kich thudc thyc té cac té bao tring cd tra (B), bang 1 mm.
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4. Két Luan

Nghién ctiu da xac dinh dugc loai dau do va
tan s6 siéu 4m tuyén sinh duc ca tra. Doi véi ca
tra nhd hon 3 kg, st dung dau do micro convex
(tan s6 5,0 MHz), dau do convex (tan s6 3,5 - 5,0
MHz) va dau do linear (tn s6 5,0 MHz) d€ khéo
sat tuyén sinh duc & vi tri mat bung ca. Siéu am
vi tri mdt bén ca chi nén st dung dau do convex
va micro convex dé khao st toan dién ca 2 budng
tring nhung khong xdc dinh dugc budng tinh
cta ca. Truong hgp ca tra 16n trén 3 kg, stii dung
d4u do convex (tan s6 3,5 - 5,0 MHz) va micro
convex (tan s6 5,0 MHz) cho hinh éanh siéu am t6t
nhit. Khi ca c6 tuyén sinh duc phat trién dén cac
giai doan IV hay V, budng triing va buong tinh c6
thé phéan biét ro rang trén hinh anh siéu am.

L&i Cam Doan

Chung t6i cam doan nghién ctiu do nhém tac
gia thuc hién va khong c6 bat ky mau thuan nao
gifia cac tac gia.

L&i Cam On

Nghién ctiu nay la mot phan cta dé tai dugc
thuic hién bdi su tai trg kinh phi ctia B Gido duc
va Dao tao, c6 ma s6 B2022-NLS-03. Nhom tac
gia chan thanh cam on B¢ Gido duc va Dao tao
va Trudng Dai hoc Nong Lam TP.HCM d4 ho trg
thuc hién nghién cttu nay. Mdy siéu am Mindray
ctia nghién ctiu nay dugc tai trg bdi Cong ty C6
phan GreenFeed Viét Nam.
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