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ABSTRACT

The guppy progenies from separately kept gravid females had been masculinized by
dietary adding spironolactone (SP) treatment of the last 5 — 14 days prior to parturition
or by immersion of newborn alevins in the same steroid water. The contents of SP were
500 and 700 ppm in composed feed consisted of 1. fine fish or shrimp meal, 2. rice bran
or wheat flour and 3. chicken egg yolk in following proportion: 5g : 15 g: 1 egg
respectively. The SP concentrations in immersion treatments during two hours were 8
and 10 ppm.

The sexing test was performed at 90th day of age. The fish with gonopodium and other
male sex secondary characteristics were considered to be the males, meanwhile the
other ones without such above mentioned properties were counted as the females. The
results showed that the survival rates were 81.58 + 3.60 and 88.78 + 2.68% the
differences from the control and those treated with methytestosterone (in dietary
experiments at contents of 325 and 350 ppm and in immersion treatments at
concentrations of 4 and 5 ppm) were not statisticaly significant. The masculinization
rates ([(male proportion in the study) — (male proportion in control)] x (female
proportion in control)’!) were 64.25 + 71.00 %. The masculinizing efficiencies (equal
survival rate multiplified by male ratio) were 66.55 + 73.27 %.

The way to identify the neomales (the males with XX sex chromosome set) was
discussed.

TOM TAT

Qudn thé cd con ciia timg cd By mau me (nudi riéng) diroe due hoa bang cach cho cd
me thirc an tron spironolacton (SP) 5 — 14 ngay trudc khi dé hodc ngdm chung ngay
sau khi duoc sinh ra trong nuoc co pha SP. Ham luwong SP la 500 va 700 mg/kg thiic
an gom (1). bét ¢ hodc tom xay nhuyén, (2) cam gao hodc bgt mi va 3. long do trimg
ga theo ty 16 5g, 15g va mt long do. Nong do SP ¢ thi nghiém ngam trong 2 giola 8 va
10 mg/l.

Viéc kiém tra gioi tinh dwoc thuc hién ¢ ngay tuéi 90. Nhitng ca co chan sinh duc
(gonopodium) va nhitng ddc diém sinh duc dwe thir cap khdc dwgc coi la cd die,
nhitng cd thiéu cde dic diém néi trén dieoc tinh la cd cdi. Két qua cho thdy ty 1é song la
81,58 £ 3,60 + 88,78 + 2,68% , su khdc biét so voi doi chimg va nhimg cd dwoc xik I
bang methyltestosteron (MT) trong cdc nghiém thirc cho dn, ham lwong MT bang 325
va 350 mg/kg, con trong cdc thi nghiém ngdm, nong do MT bang 8 va 10 mg/l la khéng
6 y nghia. Ty ¢ duc héa bang 64,25 + 71,00 %. Hiéu sudt dwc héa bang 66,55 +
73,27 %.

Vén dé nhan biét nhitng ca duc mang bo nhiém sdc thé gidi tinh XX duoc thao ludn.
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1 GIOI THIEU

Cé4 Bay mau Poecilia reticulata c6 kich thudc
nho nhung mau séc va hinh thai rat dep, dic biét
1a con dyc. Tu lau d8 cé nhitng nghién ctru duc
hoa loai ca canh nay vi gia ca duc cao hon hin gia
ca cai.

Dang luu ¥ 1a c6 rt nhiéu gen mau sic va cau
tao vi nam trén cac nhidém sic thé gidi tinh. Theo
Kirpichnikov (Kuprmuunankos, 1987) 19 gen mau
ludn ludém nam trén nhlem sic thé Y va trén 16 gen
vé hinh thai khac nim trén nhim sic thé X va Y
(c6 thé trao ddi chéo). TAt ca cac gen mau trén
nhiém sdc thé Y déu troi; hdu nhu tit ca cac gen
trdi v& mau sic trén ca cai déu khong hoat dong
(Winge, 1927; Goodrich et al., 1947 ). Mot nét doc
d4o trong thuc nghiém diéu khién gidi tinh ca Bay
mau bang hormon sinh duc 13 ngoai nhiing cach
thong thuong 14 cho thirc an ¢6 hormon hodc ngdm
trong nudc ¢6 hormon: ¢ thé tao dan con toan duc
hoéc toan cai béng cach cho ca me thirc an c6 tron
androgen hodc estrogen tuwong ung trude luc dé it
nhét 5 ngay.

Ngoai cac hormon sinh duc thong thuong, co
cong trinh dung spironolacton (SP) dé duc héa ca
An mudi Gambusia affinis, mot lodi cd nho cling
trong ho Poeciliidae (Howell et al,., 1994) nhu ca
Bay mau. Diéu nghich 1y va Iy thu lién quan véi SP
duoc néu trong cong trinh ctia nhém Howell & chd
SP vén la chat dbi khang cua aldosteron nén la
thuc chong bénh cao huyét 4p. Néu dung lau dai
SP ¢6 thé co tac dung nir héa trén nguoi nhu chimg
vii to va bét lyc & nam gidi, ri loan kinh nguyét &
nir gidi... (theo huéng din so dung thudc
VEROSPIRON ctia hang Gedeon Richter, 2009).
Nhom Howell da phat hién hi€u Gng duc hoa cta
SP trén ca4 An mudi. Vay nén, néu SP c¢6 hoat tinh
androgen trén ca thi viéc duc hoa cac loai ca la
thuc phdm hodc dé nudi lam canh c6 thém mot
hoat chét méi, tuong ddi an toan cho ngudi va moi
truong.

Trong cong trinh nay chiing t6i thtr duc hoa ca
Béay mau bang cich cho c4 me thirc n va ngam cé
con trong nuéc ¢6 SP va thdo luan viéc nhan biét
nhitng ca dyc XX la nhiing ca cai theo kiéu di
truyén (genotypic females).

2 PHUONG PHAP NGHIEN CUU

C6 hai kiéu hinh ca Bay mau dugc ding trong
nghién cru nay la:

Ca bay mau Mino: cd duc (3 cm) co
gonopodium, cuong duoi den (cdd) dudi xoe rong
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mau do hodc xanh duong, vi lung va ving trude vi
lung c6 ddm xanh duong, c6 soc do vai (sdv); ca
cai (5 — 6 cm) c6 than khong mau hodc nau den,
duéi mau hong hodc xanh rat nhat véi nhitng chdm
den nho va nhat.

Cé4 bay mau Da rin : ngoai gonopodium, thén
va du01 ca duc c6 nhiéu soc va chdm nho mau den
trén nén mau hong hodc vang. Cé céi co thdn mau
xam, dudi vang nhat v6i nhiéu chim nhat va nho.

Cé duoc nudi trong bé kinh hodc dung cu chua
nude khac, dung tich khoang 10 — 20 1. Nudc nudi
duoc lay tir giéng (nude an), trude d6 da duoc thur
véi két qua la ca song, bat mdi va sinh san binh
thuong. Bé nudi ca c6 hé thong sut khi lién tuc va
may loc nudc.

Thi nghiém bang cdch cho an.

Thirc 4n c6 thanh phan va ty 1¢ nhu sau : bot
tom hodc c4 xay nhuyén — 5 g; cam min hodc bot

— 15 g; trong do trung ga — 1 cai. Trong truong
hop dua steroid (spironolacton (SP) hay 17- alpha
methyltestosteron (MT)) vao thuc an thi cac hoat
chit duge hoa tan trong con ethanol 90° va tron
theo phuong phap cua Guerrero (1975). Sau do
thirc an dwoc hap cach thuy va dugce bao quan kin
trong ti lanh dé str dung lau dai. Ham luong SP tir
vién (25 mg) thudc Verospiron ciia hing Gedeon
Richter (Hungary) trong thuc an 1a 500 mg va 700
mg/kg (SP500 va SP700). Bé lam ddi ching va so
sanh, co cac nghiém thirc vé thirc an nhu sau:
DC + C : thanh phin dinh duéng va con
(dung moi steroid) nhu trong cac nghiém thuc
SP500 & SP700 nhung khéng c6 hormon.

— DPC+0 :nhu BC + C nhung khong ¢ con.

— DCTK : ddi chimg théng ké tir 12 dan con

— MTH325: thanh phan dinh dudng nhu &

nghiém thirc v4i SP, nhung thay cho SP 1a MT cua
Fluka (Ha Lan), ham luong 325 mg/kg thirc an.

— MTH350: nhu MTH v6i ham lugng MT
350mg/kg

— MTT325: thanh phén giéng MTH325 nhung
v6i MT cua xi nghiép Ninh Ba (Trung Quoc).

— MTT350: thanh phan giéng MTT325 nhung
ham lugng MT bang 350 mg/kg.

— Mbi ghiém thirc dugce lap lai 3 lan Vg’yi 3ca
me khéc nhau va dan con cua ching. Ty so trong
cac bang 1a trung binh cong + d¢ 1éch chuan.

Thi nghiém bang cach ngam.

Nhitng c4 con, 1 ngay sau khi duwoc sinh ra
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(khoang 20 — 80 ca thé) dwoc ngdm chung trong
mot tii polyethylen vdi 100 ml nude c6 pha SP (8
va 10 mg/10, néng d6 con khong qua 1%, dugc
bom oxy va giir trong 2 gio. Dé so sanh, MT cia
Fluka va cua Ninh Ba duoc st dung cing nong do
ngam la 4 va 5 mg/l ( tuong ting voi cac nghiém
thte MTH4 , MTHS , MTT4 va MTTS5).

Xdc dinh ty 1é dwc — cdi va so sanh két quad.

Gioi tinh duoc xac dinh khi cd duge 90 ngay
tudi, chi yéu dua vao sy hién dién cua
gonopodium va mau sic, hoa vin sic s& & ca duc.
Viéc phan biét ca duc binh thuong (XY) véi ca duc
XX (neomale) duoc trinh bay trong phan sau:

- Tyle séng duoc xac dinh ¢ ngay tudi 90,
bang (s6 con con séng)x(sd con 1 ngay sau khi dé
hodc sau khi ngdm)'X 100%.

— Ty 1 duc bang (sé ca duc)X(tong sd con)'x
100%.

— Ty 1€ duc hoa bﬁng [(ty 1&¢ duc trong thi
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nghiém) — (ty 1& duc ddi chimg )] x (ty 1& cai ddi
ching)'].

— Hiéu suit dyc hoa bang (ty 1& sdng)x(ty 1&
duc).

Panh gia sy khac biét cua cac gia tri trong thi
nghiém va voi dbi ching bang tric nghiém x? (“khi
binh phuong”) va bang Pearson ( Plokhinsky,
ITnoxuuckuid, 1961).

3 KET QUA VA THAO LUAN

Biét rang, trong cac thi nghiém ddi gidi tinh
béng cac steroid sinh duc, so v&i ho ca RO
Anabantidre, cd R6 phi Cichlidae va ho ca Chép
Cyprinidae thi ca trong ho Bay mau Poeciliidae can
liéu cao hon hin (Pandian & Sheela, 1995). Ngoai
ra, nhd nhitng thi nghiém tham do tir trudc, biét
dugc SP ¢6 hoat tinh androgen thap hon, ching t6i
da dung nhitng liéu SP va MT nhu trong phan 2.
Noi chung ham lugng SP trong thirc n cho ca me
va nong do SP trong nudc dé ngam c4 Bay mau
con khoang gép doi con s tuong ty ciia MT.

Bangl: Két qua dwc héa ca Bdy mau bang cach cho ca me éin thire dn c6 hormon

Nghiém S6 c4 méi Sinh hay sau Ca con lic thanh thuc Ty 1€ due Hiéu suat

thire Khi xir ly Ty 1¢ séng, % Ty 1€ due,% héa,% duc hoa,%
SP500 76 81,58 +3,60* 81,58 +4,45° 64,25% 66,55%
SP700 101 86,14 £ 3,42 85,06 + 3,82% 71,99% 73,27%
MTH325 101 90,10 +£3,33° 83,52 +3,89° 68,012 75,25%
MTH350 88 89,77 +3,74> 88,61 +3,57° 77,89° 79,89°
MTT325 110 89,09 +2,77® 78,57 +4,15° 58,40° 70,00°
MTT350 94 83,30 +3,67° 80,72 +4,27° 62,58* 71,282
bC+C 93 84,93 £ 1,47 47,62 +5,45° 0 40,44¢
bC+0 113 87,61 £7,05° 48,48 +5,02° 0 42,47¢
bCTK 385 - 48,05+2,55° 0 48,05¢

Ghi chii: Sw khdc biét giiva cdc gid tri trong ciing mot ¢ét c6 chir cdi (phia trén bén phdai) giong nhau thi khéng cé y

nghia thong ké & mikc 5%
Ty 1¢ song hic thanh thuc.

O ngay tudi 90, ca thi nghiém véi SP, MT va
trong d6i chimg déu co ty 18 sdng kha cao (>81,56
+ 3,60%) va sy khac nhau vé ty 1é song khong co v
nghia. Dléu d6 noi 1én didu kién chiam soc cac dan
cava gan nhu nhau va cac hormon dugc st dung &
nhing liéu da chon khong anh huéng dén sirc séng
cua ca thi nghiém (Bang 1).

Ty 1é diee cho biét vé sb ca duc twong dbi trong
nhiing c4 con séng. Trong khi s ca duc trong cac
dbi chimg khong qua 48,48% thi ty 1¢ nay trong
cac nghiém thic cé6 dung hormon (du cho cd me
hay ca con) déu xép xi 75% vi cao hon. Anh
huéng duc hoa ctia cac hormon di dung ké ca SP 1a
rat 16 va ¢6 ¥ nghia. Trir truong hop véi MT cua
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Trung Qudc, phuong phap ngdm ca con véi dung
dich SP va MT ¢ ndng d6 di dung ( 8 va 10mg/l va
4 va 5mg/l) cho két qua vé ty 1& duc va ty 1& duc
hoa thap hon cach cho c4 me thirc dn c6 hormon &
ham lugng tuong tmg (500 va 700 mg/kg thirc an
va 325 va 350 mg/kg thirc dn). Hai cach xtr 1y khac
nhau cho két qua khac nhau. Tuy nhién, hiéu qua
ciia mdi cach xir 1y can dugc tinh toan dya trén
nhitng thong sd khac nhu thoi gian xur 1y, tong
luong thude va gia dau vao noéi chung.

Ty 1é duc héa cho biét con sd twong ddi cia
nhiing ¢4 duc XX (neomals) trong s6 nhiing cé cai
di truyén (genetypic females). Trong truong hop ty
1€ séng la cao thi ty 1€ duc 1a cao chinh 1a nho ty 1€
duc hoa cao.
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Hiéu suat dve hoa.

Khai niém nay dugc chung toi dé cap va ap
dung tr ndm 1998 (Trinh Quoc Trong & Nguyen
Tuong Anh, 2000). D6 1a tich so cua ty 1€ song va
ty 1€ duc.

Mot s6 hormon sinh duc c6 doc tinh. Khi chung
duoc dung o liéu cao dé dat ty 1¢ gi6i tinh ky vong
cao thi ty 1¢ song cua ca thi nghiém lai thap ROt
cudc, so ca thyuce té co gidi tinh mong muon so véi
s6 ca duge xir ly ban dau 1a thap, thim chi co thé
con thip hon sb ca co gidi tinh mong muén trong
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db6i chimg. Hiéu suit duc hoa gitip nghién ctru tim
duoc lidu tdi wu ctia mot hoat cht, ca vé ty 1& séng
va gidi tinh ky vong.

Trong nghién ctru nay, hi¢u suat duc hoa trong
thi nghiém cho c4 me¢ an va thi nghiém ngam ca
con cua ba loai hormon (SP, MT Ha Lan va MT
Trung Qudc) co sy khac biét khong dang ké. Tuy
nhién, trong thi nghiém cho c4 me &n, Kkét qua tot
nhit 13 v6i MT Ha Lan (75,25 va 79,89%) con
trong thi nghiém ngam ca con thi MT Trung Qubc
cho két qua t6t nhat (68,63 va 73,75; SP cho két
qué thap nhit (64,00 va 67,35%).

Biang 2: Két qua dwe héa ca Bay mau biang cich ngim c4 con ngay sau khi sinh trong nwéc c6 pha

hormon
Nghiém S6 ¢4 méi Sinh hay Ca con lic thanh thuc Ty 1€ duc Hiéu suat
thirc sau khi xir ly Ty 1§ song, % Ty 1§ duc,% héa,%  duc héa,%
SP8 98 88,78 £2,68* 75,86 +4,59* 53,14* 67,35°
SP10 125 85,60 £2,61* 74,77 +4,09* 51,032 64,00?
MTH4 109 89,00 £2,44*  81,44+3,77° 63,98° 72,48
MTHS 117 88,03 +2,48* 77,67 +3,97* 56,66 68,37%
MTT4 105 90,05 +2,63*  81,05+4,02° 63,22° 73,35a
MTTS 102 88,24 +£2,87* 77,78 +4,30* 56,87° 68,63*

Ghi chii: Sy khdc biét giita cdc gid tri trong ciing mét ¢ot ¢6 chit cdi (phia trén bén phdi) giong nhau thi khéng cé

nghia thong ké & mirc 5%

Nhdn biét nhitng cd dwe XX (neomales) trong
dan ca con dugc xit ly.

Ty l¢ vé s6 luong: Trong mot dan ca con dugc

xtr Iy duc hoa thuong gdm ba thanh phan. Do 1a
a% c4 duc XY binh thudng (chiém khoang 50%),
b% ca duc XX (hay con goi 1a neomales) va ¢% ca
cai XX.

Cé duc Mino XY c¢6 cdd — cudng duodi
den (trén X) va sdv — soc d6 vai, duoi

réng
@ 2N
\3 }\’-,__ ) w//

Cé cai khong c6 mau sac so, duoi
nho.hep, vi hau moén khong thanh
gonopodium

Ca dyc Mino XX khong cé soc do
vai, dudi hep

C4 Da ran: con duc XY & trén c6 Ssb —
snakeskinbody va Sst — snakeskin tail, hai
gen da rin trén Y. Con duc XX & dudi
khong c6 tinh trang da ran.

Hinh 1: Mot s6 tinh trang dé nhan biét ca Bay mau 3 XX (neomale) sau khi dwe héa bing hormon
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Trong Kkét qua cua dbi ching ‘(duqc thue hién
cung luc véi thi nghiém) dan ca gom 100% con cod
A% 1a & XY vaB% la @ XX. Nhu vay ta c6

— Trong dan ca thi nghiém : 100% = a% (3
XY) +b% (3XX) + ¢% (? XX)

— Trong dan ca ddi chimg
XY) +B% (9 XX)

V& ly thuyét

: 100% = A% (&

B
b
Nghia la 1y I¢ ca & XX bang ty 1é cd cdi trong
doi chirng trur di ty ¢ ca cdi trong thi nghiém.
Vé hinh thdi.

b+ ¢

B-c¢

tur do

~ Ca4 & XX it nhét phai thiéu 19 tinh trang mau
sac do cac gen trén Y quy dinh (Kirpichnikov
1987)

Trong sb d6 trén Y c¢6 4 gen anh hudéng dén
hinh dang vi duoéi 1a Armatus (Ar), Reticulatus
(Re), Filigran (Fil) va Doppelschwert (Ds), ba gen
Ar, Re va Fil con anh huong dén sic t6 vay duoi.
Céa dyc XX tit nhién khong c6 4 gen ké trén nén
chic chén co hinh thai va sic t& vay dudi khac véi
nhitng dic diém nay cua ca dyc XY binh thuong.
Va dubi cua nhimg ca dyc Bay mau XX khong thé
xoe rong va dep bang dudi ciia ca cung gi6i nhung
khéc kiéu gen. Nguoi c6 kinh nghiém d& dang phan
biét ca duc XY véi ca duc XX cung mot me.

Su biéu hién cua 15 gen con lai khong duoc
mo ta ti mi & cac tai liéu ma ching tdi co trong tay
nén viéc ding ching nhu nhitng dau di truyén 1a rat
han ché.

Ciing co6 nhirng thong tin c6 gia tri nhung 1& té
khac. Ching han Phang va Fernando (1990) cho
biét, trén ca duc Da rdn mau ld cdy (GSS — Green
Snakeskin) c6 gen da rdn trén thin (Ssb —
snakeskin body) va gen da rin & duéi (Sst —
snakeskin tail) déu la nhiing gen troi trén Y. Khong
13 céc gen nay tring voi nhitng gen nao trong sé 19
gen cua Kirpichnikov (1987). Ban than ching t6i
cling phat hién tinh trang soc do vai (sdv) dugc cho
1a do mot gen trén Y quy dinh vi chi biéu hién & c4
duc XY va ca siéu duc YY ( Nguyén Tudng Anh
& Lam Minh Tri, 1997).

Theo chiing t6i, viéc nhan dang cd & XX dé
phan biét voi ca 4 XY trong cac thi nghiém db6i
gi6i tinh can dwa vao cic nguyén tic sau:

- Néu khong co su chét mang tinh chon loc,
s0 & XX luén it hon s6 d XY. Chi khi ty 1& c4 dyc
bang 100% thi s0 & XX méi bang s6 duc XY. Ty
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1¢ & XX bang ty 1é cai trong ddi chimg trir ty 18 cai
trong thi nghiém.

- Ca & XY c6 nhiéu mau sic (dep) va dudi
rong hon S0 voi cg’t 8 XX (vi ¢6 thé c6 dén 19 tinh
trang mau sac nhiéu hon ca & XX).

- Ca d XX c6 thé c6 kich thude 16n hon cé
XY (nho c6 2 nhim sdc thé X ma X thuong co
nhiéu gen ké ca gen anh hudng dén sy sinh truéng
hon nhiém sac theé Y).

— Noi chung thé hé con cua ca & XX gdm dai
da s0 1a cé cai (XX).

Nhitng ddc diém noi bdt ciia ca Bay mau duc
XX

Ca duc XX 1a kiéu hinh khong co trong tu
nhién. Trong mdt b?ly ca (cung cha me) dugc duc
hoa, ca & XX ¢ sb lugong it hon s6 duc binh
thuong (& XY).

Dua vao nhitng nghién ctru trude day (Phang &
Fernando, 1990; Nguyén Tudng Anh va LAm Minh
Tri, 1997; Bang Thi Cam Nhung & Nguyén Tudng
Anh, 2007) va nghién ctru nay, c6 thé chon ra ca &
XX dwa vao nhitng can nhéc sau day:

— Tht caca duc c6 gonopodium, c6 mau sdc
sic s& hon ca cai cting bay.

— C4 & XX c6 mau sic hoa vin khong sic s,
da dang bang ca & XY; co kich thudc 16n hon ca
XY cing bay, nhung c6 dudi hep hon hay ngén
hon & XY. Cuong dd mau den vi nguc, kém hon
ddc diém nay trén ca & XY. (Nguyén Tudng Anh
& Lam Minh Tri, 1997).

— Néu la ¢4 Mino & XX khoéng co tinh trang
soc do vai ( sdv trén Y — Nguyén Tudng Anh ,
Lam Minh Tri, 1997)

— Néu l1a ca Bay mau da ran, ¢ & XX, minh va
duoi khong c6 hoa van kiéu “da rdn” do gen Ssb va
Sst (snakeskin body & snakeskin tail) trén Y quy
dinh, phan mit sau vy dudi hinh cung, mau vang
nbi bat hon cac mau khac do gen Grt (greenish —
yellow tail) trén X quy dinh, trong khi & ca duc XY
Bay mau da ran, mau ndi bat cta dudi xoe rong la
xanh duong hodc d6 (Phang & Fernando, 1990).
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