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ABSTRACT

The artificial sex change in humphead wrasse (Cheilinus undulatus) was examined. Nine of
individuals of mean body weight (BW) 3.2 + 0.2 kg were treated with 170 -
Methyltestosterone (MT). MT was administered intramuscularly three times at the dose of 0
mg.kg™ (Treatment 1 — T1), 5 mg.kg™" (Treatment 2 — T2), and 10 mg.kg™ (Treatment 3 —
T3) every 30 days. After 60 and 120 days of injections, the gonad sections of all fish sampled
from T2 and T3 were observed. The result showed that spermatocytes were mostly detectable
in the gonads of two-thirds of experimented fish of T2 and T3 after 60 days of injection.
100% of fish of these two treatments were shown to have gonads with spermatid after 120-
day injection. In T2 (5 mg.kg™) there were two fish with sperm in the gonads, higher than T3
(10 mg.kg™"), with only one fish. In control treatment (T1), however, only oocytes of phases
I, 111 were found in the gonads. The result also indicated that induction of female-to-male sex
inversion in juvenile Cheilinus undulatus by MT (5 and 10 mg.kg™) within 180 days of
injection was completely effective with white milt.

Key words: Humphead wrasse; artificial sex change; 17a — Methyltestosterone
PAT VAN DE

Ca mo Cheilinus undulatus (Ruppell, 1835) la loai I6n nhét trong ho Labridae. Chung song Yy
ran san ho twong ty nhu ca mu, c4 hdng... ¢4 mo ¢6 thit thom ngon dic biét, gia tri kinh té
cuc cao, dao dong tir 60 - 100 USD/kg tuy thudc vao kich c& (Sadovy va ctv,, 2003). Tén
thong thudong duoc goi 12 So Mei, c& m6 XU, bang chai van séng, tén tiéng Anh 1a Humphead
wrasse, Napoleon fish. Kich thudc ti da cua ching c6 kha nang dat t6i 2 m chiéu dai, nang
190 kg (Sadovy va ctv, 2003). Hién nay s6 lugng loai ca m6 nay dang bi suy giam nghiém
trong do su lam thac ciia con ngudi va ¢6 nguy co tuyét chung cao, ¢4 nam vao trong sach do
cua thé giéi theo TUCN danh gia & bac EN (Endangered).

C& m6 1a loai ludng tinh, ca cai trude, sau d6 chuyén ddi gidi tinh thanh ca dyc. Ca bat dau
thanh thyc sau 8 tudi va kich thudc 40-60 cm (Choat va ctv., 2006). Hau hét con nho déu 1a ca
céi, khi ca khoang 15 tudi, kich thude tir 1 — 1,1 m cé cai s& Chuyén thanh ca duc (Lau va Li,
2000). Kho khin 16n nhét hién nay 1a kich thudc ca dyc kha 1on va rat hiém gip trong tu
nhién, thoi gian thanh thuc cia ca duc tré, sy thanh thuc khong ddng pha giita duc va cai
trong qué trinh nudi vd. Chinh vi thé viéc thiéu ca duc trong nudi vd thanh thuc dé phuc vu
cho c4 sinh san trong diéu kién nhan tao 13 diéu thuong xuyén xay ra.

Trong nhitng nim qua, Viéc nghién ciru st dung hormone steroid dé chuyén ddi gioi tinh ca
4 thuc hién thanh cong trén nhiéu ddi twong ca nudi nhu ca 1o phi, ca Blue Hap, ¢4 dudi xanh
va dic biét 1a nhiéu loai c6 gia tri kinh té cao trong ho c4 mi. Nhung riéng loai c& mé
(Cheilinus undulatus) cho dén nay, viéc chuyén gi6i tinh hau nhu chua duoc thuc hién va
chua dugc bao cao voi bat ky mot cong trinh nao trén thé gidi va Viét Nam. Vi thé van dé
duogc dat ra 1a phai nghién ctru tim ra phuong phép tot nhat ¢é chuyén gidi tinh ca mé thanh
cong, dé tao dugc nhitng con ca mé dyc trudng thanh sém hon nhim phuc vu cho cong tac
nghién ctru sinh san nhan tao nham bao ton va phét trién giéng thwong mai. Chinh vi thé,
duogc sy hd trg kinh phi tir nhiém vu cdp nha nudc “ Khai thac ngudn gen ¢4 mé phuc vu phat
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trién bén virng” chung t0i thuc hién chuyén dé: “Thdam do Ky thudt chuyén giéi tinh cd mé
(Cheilinus undulatus) trong thoi ky mang trieng bdng cdch tiém hormone 17a —
Methyltestosterone” 1a diéu can thiét.

PHUONG PHAP NGHIEN CUU

Vit liéu

Ca mo6 khoe manh, du tiéu chuan chon 1am ca b6 me. Ca c¢6 khéi lugng tir: 2,9 — 3,5 kg; chiéu
dai tur: 54,0 — 60,0 cm. Tat ca nhirng con ca chon déu dugc kiém tra tuyen sinh duc va 6 nodn
bao ¢ phase I, II. Ca dung thi nghiém déu dugc gan dau tir (so IP) d€ theo doi cu thé timg ca
thé va danh gia hi¢u qua ciia hormone.

Loai hormone steroid str dung: 1a 17 a-Methyltestosteron (MT: 17 a — methyl — 4 — androsten
—17 B — ol - 3 —one) san pham cua Sigma, U.S.A. ) )

Thoi gian va dia diém: tir 09/2011 — 12/2012 tai Trung tdm Quoc gia Giong hai san Nam b -
Vién Nghién ciru NTTS 2.

Bo tri thi nghiém

MGi nghiém thirc dugc thyc hién 13p lai 3 lan trén 3 con c&. Thoi gian thi nghiém trong 3
thang, mdi thang ca duoc tiém hormone 17 - methyltestosteron (MT) 1 lan.

Bang 1. B6 tri thi nghiém

L6 thi nghiém Liéu tiém (mg S6 lan Phuong phap str dung
MT/kg c8) tiém
Dbi chirng (PC) 0 3 Tiém ethanol va dau nanh
Nghiém thtic 1 (TN1) 5 3 Tiém MT pha trong ethanol
Nghiém thirc 2 (TN2) 10 3 va dau nanh

Phwong phap chuin bi hormone

Hormone steroid (MT) duoc hoa tan véi ethanol (Merck) va dau nanh Tuong An (ty 1é
ethanol/dau nanh la 1:2) tao thanh dung dich tiém, pha phu hgp véi licu tiém cho tirng 16 thi
nghiém. Tinh toan lugng hormone theo trong lugng ca va tao ra dung dich tiém cudi cung co
nong do trong 0,1 ml dung dich ¢6 chira 5 mg MT hoac 10 mg MT dé tiém cho ca.

Phwong phap kiém tra va xac dinh giéi tinh

Ca duoc kiém tra gi6i tinh bang cach dung f)ng tham c6 duong kinh ngoai 1a 1,2 mm va
duong kinh trong la 0,8 mm, thu nhan san pham sinh duc trong tuyén sinh duc, c6 dinh mau
(san pham tuyén sinh duc) bang Buoin, mau dugc dic trong parafin va cat md hoc, do day lat
cat 7 pum, nhuom haematoxylin va eosin. Doc tiéu ban mé hoc tuyen sinh duc dua theo mo ta
cua Humter (1986).

Cach thu mau: thu mau san pham tuyén sinh dyc cua cé thi nghiém trugc khi tiém, sau khi
tiém lan 2 (sau 60 ngay), va thu mau lan cudi (sau 120 ngay).

Phwong phap xac dinh ty 1¢ sdng, ting truéng va ty 1é dwc hoa

Xac dinh ty 18 song va ty 1é duc hda caa ca sau 120 ngay thi nghiém .

Ty 1¢ song (%) = tong s6 ca the con sdng/tong so cé thi nghigm.

Mtre d6 tang trudng (gam/con) khéi luong k1em tra lan sau — khoi luong k1em tra lan dau.
Ty 1é duc hoa = (tong sb duc ¢ 16 thi nghiém — tong s6 duc ¢ 16 PC)/tong sb cai & 16 BC.
Phuwong phap thu miu va danh gia chat lwgng tinh tring

Phuong phap thu mau tinh: ding vai mém khd, sach tham quanh 13 sinh duc, ding tay vudt
nhe bung ca cho tinh chay tir tir vao coc chira mau, khong dé€ tap chat, phan, mau lan vao va
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tranh &nh sang mat trdi chiéu tryc tiép. Mau tinh thu xong dé trong hop xdp co da lanh, nhiét
do khoang 15°C.

Xac dinh hoat lyc: theo phuong phap cia Milovanov (1962) va Chemieau (1991): nho 1-5 pl
tinh dich 1&n lam kinh, thém 1 giot nudc bién dé kich hoat tinh tring. Nhanh chong day lamen
I&n giot tinh dich sao cho giot tinh duoc dan déu ra 4 canh. Quan sat hoat dong cua tinh tring
trén kinh hién vi c6 d6 phong dai 400 lan. Tinh tring c6 3 hinh thirc van dong: tién thang,
xoay vong va lic Iu. Chat luong tinh tring duoc déng gia bang ty 18 % tinh trling c6 hoat
dong tién thing trén tong sb tinh triing ¢ trong thi truong Kinh quan sét.

Xac dinh mat do tinh trung: theo phuong phap cua Milovanov (1962) va Chemieau (1991)
mat do tinh tring duoc kiém tra bang budng dém hong cau Haematocymeter dudi kinh hién vi
c6 do phong dai 400 1an. Tinh dich duoc pha lodng trong dng pha lodng hong cau voi hé sd
pha lo&ng 1:1000 (hdt tinh dén vach 0,1 sau d6 hut nudc cat dén vach 101), lic déu bo vai giot
ban dau trong 6ng hut, nho 1 giot vao budng dém d& chuan bi sin. Pém tinh triing trong cac 6
dém hong cau (4 6 6 4 gbc va 1 6 & gilta, mdi 6 c6 16 6 nhd, mdi 6 nhod ¢ dién tich 1/400
mm? va d sau 1/10 mm).
Coéng thirc tinh mat d¢ tinh trung/ml tinh dich: D = (N x R x 4.000 x 1.000)/80
Trong d6: - D: mat d6 tinh trung (con/ml).

- N: téng sb tinh trang trong 80 6 dém.

- R: hé s6 pha lodng
Danh gia tinh tring ciia ca duc chuyén gidi tinh: thu tinh tring cua ca duc ty nhién va ca duc
¢6 ding hormone MT dé so sanh hoat luc (tinh thoi gian van dong cia tinh triing, ty 18 % tinh
tring van dong tién thang va mat do tinh triing).
Phuong phap nuéi

Bé nudi va quan 1y hé thong nudi: c& & cac nghiém thirc dugc gan dau tir va nudi chung trong
bé nubi voi sb ca con lai trong bé xi ming ¢6 thé tich nuée 100 m* (7x7x2,2 m). Bé nudi c6
hé thong loc sinh hoc tuan hoan, toc do tuan hoan dat 200%/ngdy, dinh ky vé sinh thay nudc
10 ngay/lan, suc khi lién tuc, si-phong 2 ngay/lan. Mat do nudi: < 1,0 kg c&/m* nudc.

Ngudn nuéc va quan 1y chat luong nudc: nude sir dung duge iy tir bién vao da qua loc co
hoc, xtr Iy chlorine 30 ppm trong 24 h, suc khi dé loai b6 clo du, hodc trung hoa bang Natri
thiosulphat 20 ppm. Hang tuan kiém tra cac chi tiéu méi trudng nhu 6 man (khlc xa ke) pH
(pH cam tay), nhiét d6, D.O (may do hién truong YSI), NO,, NHs-N (chuan do, so mau trén
may quang phd DR 2010).

Thirc an: bao‘ gém: muc, tom, ghe, nhuyén thé va CE:l tuoi véi ty 1€ twong ung 1a: 3:1:1:1:1.
Cho ca an 2 lan/ngay vao lic 8 gio sang va 15 gio chiéu.

KET QUA NGHIEN CUU VA THAO LUAN

Két qua méi trudong nuée nudi

Ca dugc nuoi b‘allng nudce bién qua ling loc cat va tiét tring bel}ng chlorine 30 ppm, trung hoa
chlorine thira bang Natri thiosunphat 20 ppm. Ca dugc nudi bang h¢ thong loc nude sinh hoc
tuan hoan gia the san ho. Sau 10 ngay nudi vé sinh b, long ludi va thay nude 100%. Moi
truong nudi duge kiém soét va dicu chinh ludn ¢ mirc ph hop. Nhi¢t do nude trung binh budi
sang la 29 + 0,3°C, trung binh chiéu 1a 30,4+ 0,4°C; pH trung binh 8,1 + 0.13, d§ min trung
binh 32,5 £0,5% 0, ham lugng oxy hoa tan trung binh 6,1 + 0,2 mg/L NHz-N trung binh 0,13

+ 0,03 mg/L va NO2-N trung binh 0,015 + 0,03 mg/L Nhin chung céc yéu t6 moi truong déu
nam trong khoang thich hop cho ca sinh truong va phét trién.

Sw bién ddi cau triic mé hoc tuyén sinh duc sau khi tiém MT
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Quan st sy thay doi cta nodn bao trong tuyén sinh duc cua qua trinh chuyén gioi tinh. Qué
trinh chuyén gi6i tinh xay ra dugc chia lam 4 pha phat trién: pha cai, pha chuyén trudc, pha
chuyén sau va pha duc (Hinh 1).

Tai pha cai: cac nodn bao (PO) dang ¢ phase I, Il (Hinh 1a).

Tai pha chuyén trude: van con cac nodn bao (PO) va mot s nodn bao dang bat dau thoai hoa
(DO) va theo d6 1a sy xuat hién cua cac tinh nguyén bao (SC) (Hinh 1b).

Pha chuyén sau: xuét hién su thoai hoa cua cac nodn bao va tiéu bién gan hét thay vao do la
su gia ting nhanh cua cac tinh nguy@n bao (SC) & khip tuyén sinh duc va xuét hién cac tinh tir
(ST) (Hinh 1c).

Pha dyc: quan sat cho thiy trong TSD khdng con xuit hién cia cac té bao trimg thay vao dé la
c4c tinh bao d4 phat trién thanh céc tinh tir va tinh trang (Hinh 1d).

Hinh 1. Sy bién d6i cdu triic mé hoc té bao trong TSD ciia ca mé cai chuyén gidi tinh
Cha thich: PO: primary oocytes — nodn nguyén bao; SC: spermatocytes - té bao sinh tinh; ST:
spermatid — Tinh ti/ién tinh tring; SZ: spermatozoan — tinh tring; n/a: chwa xdc dinh; DO:
degenerate oocytes — nodn bao thoai héa.
Bang 2. Két qua tiéu ban mo hoc té bao tuyén sinh duc cé sau khi tiém MT
Licu (mg M&asé6 KLca Truéetiém  Sau 2 lan tiém Sau 3 lan tiém (sau 120

MT/kg) (kg) MT (sau 60 ngay) ngay)
PO SC PO SC PO SC ST SZ
0 3484 2,9 +++ - n/a n/a ++ - - -
2132 3,7 +++ - +++ - +++ - - -
1516 4,3 ++ - ++ - 4+ _ _ _
50 5620 2,9 +++ - - i+ - B i +
5729 3,2 +++ - n/a n/a - + +
3913 3,5 +++ - - ++ - - ++ +
10,0 2005 3,2 ++ - - ++ - - + —+
2355 3.2 +++ - - ++ - + + -
5518 3,4 +++ - n/a n/a - + + -

Ch thich: (-): khdng c6, (+): ¢6 mitc dg it, (++): €O Mikc dj trung binh; (+++): c6 mikc do nhiéu
PO: primary oocytes — noan nguyén bao; SC: spermatocytes - té bao sinh tinh; ST: spermatid — Tinh
tut/tién tinh trung; SZ: spermatozoan — tinh trang; n/a: khong thu dwoc mau
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Ca m6 thudc dang ludng tinh cai trude, duc sau; trong tu nhién cd khoang 15 tudi, co kich
thude tir 1 — 1,1 m méi chuyén thanh ca duc (Lau va Li, 2000). Vi thé ca thi nghiém duoc
chon 1a c& céi c6 khdi lugng tir 2,9 — 3,2 kg, 16 ddi ching c& c6 khdi luong tir 2,9 - 4,3 kg.

Lan 1ay miu TSD dau tién (trudc khi tiém) cho thiy tit ca 9 ca thi nghiém, trong TSD déu co
nodn bao ¢ phase I, I (PO: primary oocytes).

Két qua sau 2 lan tiém MT: & mdi nghiém thue thu mﬁu’ duoc 2 con thi két qua ca 4 con
(5620, 3913, 2005 va 2355) trong TSD déu bat dau xuat hién cac te bao sinh tinh (SC:
spermatocytes) ¢ khap TSD, cac nodn bao dang dan thoai hoa va tiéu bién (Bang 2 va Hinh
1b, 1c).

Sau 3 lan tiém MT: & ca 2 nghiém thirc tiém MT tat ca cac ca déu chuyén thanh ca duc; trong
d6 ca & 2 16 thi nghiém 100% ca kiém tra trong tuyén sinh duc cho thay cAc nodn bao d4 tiéu
bién hoan toan, thay vao do cac té bao sinh tinh d4 Chuyén hoan toan thanh cac tinh tu (ST:
spermatids) va dong thoi & NT1 ¢6 2 con (5620 va 3913) va 1 con ¢ NT2 (2005) trong tuyen
sinh duc da co tinh trung (SZ: spermatozoan). Ca 3 con ca ¢ 16 d6i chimg kiém tra cho thiy
trong TSD van 1 c4c nodn bao dang & phase 11 - 111 (Bang 2, Hinh 1d). Qua 3 lan tiém & ca 2
nghiém thirc NT1 va NT2, da sb cac ca déu c6 dau hiéu chuyén sang tinh dyc (100% ca trong
TSD khong con céc noén bao, thay Va0 do 1a cac té bao sinh tinh va céc tinh tu) Ty 1é chuyén
cao hon so voi Tan-Fermin va ctv. (1994) d4 chuyén gioi tinh cho ca mua cung liéu 5 mg
MT/kg ca sau 3 thang chi c6 50% ca trong TSD cac nodn bao da tleu bién hoan toan va xuat
hién nhiéu tinh tir va tinh tring, con 50% sb ca trong TSD cOn xuét hién cac nodn bao, tinh
bao va tinh tring. Guang-Li va ctv. (2006) bao céo rang khi cdy MT cho ca ma E. akaara thi
hau hét s6 ca thi nghiém c6 dau hiéu chuyén doi gidi tinh ¢ tuyén sinh duc va ¢ giai doan dau
caa sy chuyén doi. Trén clng loai c& mé hién nay chua c6 cong trinh nao céng bé két qua
nghién ctru chuyén giéi tinh nhan tao.

Sau 6 thang tiém MT: tit ca 6 cé4 thi nghiém déu d& chuyén thanh ca duc hoan toan va chin
mui sinh duc. Se vudt chay va c6 mau trang sira, mat do cao va do van dong cua cac tinh triing
rat khoe, ca c6 thé tham gia sinh san. So sénh két qua cho thdy sy chuyén giéi tinh cua ca
khong c6 sy khac biét o 2 lidu tiém (5 va 10 mg MT/kg cd). Tuy nhién nén chon & lidu tiém 5
mg MT Vi hiéu qua kinh té hon. Véi két qua thi nghiém budc dau cho thay rang véi phuong
phép va lidu MT tiém nhu trén 1a phd hop cho viéc chuyén gidi tinh & ¢ mé cai trong thoi ky
mang trung tro thanh ca duc.

Ting trudng, ty 18 song va ty 1¢ duc héa
Trong 4 thang thi nghiém c4 duogc chdm soc tot va khong xdy ra bénh nén ca ¢ 3 10 thi nghi¢m
déu dat ty 1¢ song 100%. Ching to ky thuat pha ché va ky thuat tiém hormone la khé phu hgp.
Téc d6 ting truong: )

Bang 3. Toc do tang trudng cua ca thi nghiém sau khi titm MT

N Trudc thi nghiém Sau thi nghiém (4 thang)
Thong so — . — =
Khéi lugng (kg)  Chidu dai (cm) Khdi luong (kg) Chicéu dai (cm)
bC 3.62 £0.68 56.5 +3.28 3.92+0.75 56.8 +3.01
NT1 3.2+0.30 542+ 1.44 3.80+0.36 55.8+1.61
NT 2 3.25+0.09 54.7+1.15 3.92+0.08 56.5 +0.87

Sau 4 thang thi nghiém kiém tra toc do ting truong cua dan ca cho thiy ca ¢ 16 thi nghiém
(NT1, NT2) ¢6 dung MT dé thuc ddy qua trinh chuyén giéi tinh thi khdi lugng va chiéu dai
déu tang nhanh hon so v&i 16 dbi chimg. Két qua ban dau ciing cho thy sy khac biét gitra 2 16
thi nghiém vé lidu MT dua vao co thé ca. C4 & 16 TN 10 mg MT/kg ca lam ca tang trong
nhanh hon 16 TN 5 mg MT/kg ca va 16 d6i ching (khong dung MT). Tuy nhlen s6 miu qua it
nén ching toi khdng thé so sanh thong ké duge. Két qua nghién ctru nay giéng voi mot sb
nghién ciru ciia Fowler (1982; trich dan boi Hardy et al, 2002) vé c4 hdi khi cho an thirc dn
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chira hormone 170- methyltestosterone ¢ lidu (1 mg/kg) thi khéi lugng ting 90% so véi dbi
chirmg. Tuy nhién c6 tac gia cho rang MT sé& thic day qua trinh ting trong hodc anh hudng
nguoc lai tly theo loai nhu trén lwon My (Anguilla rostrata) va lwron Chau Au (Anguilla
anguilla) chang han (Gannam et al., 1991).

Ty 1¢ duc hoa: két qua cho thiy sau 6 thang tiém MT cho c4 ¢ 2 nghiém thirc NT1 va NT2
déu cho ty té€ duc hoa cao. Ca cai chuyén duc dat 100% va khdng c6 su khac biét gitra hai liu
tiém.

Panh gia chét lwgng tinh trung cia ca duc chuyén gidi tinh

Bang 4. So sanh chat luong tinh trling ciia ¢4 duc tu nhién va dyc chuyén gidi tinh

Thong sb Matdo TT  T.gian van Ty 1é % tinh trung van
(triéu con/ml)  dong (phut) dong tién thing
Buc tu nhién 1.800 = 150 103+£15 933+29
Puc chuyén GT (TN1) 1733202 10,0+ 2,0 91,7 +2,9
Puc chuyén GT (TN2) 1633+153  9,7+21 91,7 +2,9

Chat luong tinh tring duoc danh gia so bo thong qua thoi gian van dong, mat do va ty 16 tinh
tring van dong tién thang cua ca duc chuyén gidi tinh va so sanh véi ca duc tu nhién cho thiy
khéng c6 su khac biét 16n. Hién nay ca dyuc thanh thuc ty nhién d4 bét cip sinh san kha tot,
cho ty 1¢ thy tinh va ty 1¢ no kha cao. Vi vay, su can thiét phai tiép tuc bd tri thi nghiém cho
ca duc chuyén gidi tinh bat cap sinh san voi ca cai binh thuong dé danh gia chat luong cua ca
duc chuyén giéi mot cach hitu hiéu nhat trong thoi gian toi.

Hinh 2. Tinh dich vuét chay Hinh 3. Tinh trang (d6 phong dai 400 x)
KET LUAN VA DE XUAT
Két ludn

Thi nghiém van dang tiép tuc theo dBi mot sé yéu td khac nén ching toi chi dua ra vai nhan
xét ban dau nhu sau:

Tiém hormone 17 a-Methyltestosteron cho ca mo (c6 khéi luong tir 2,9 — 3,5 kg) trong thoi
ky mang trimg dé chuyén gi6i tinh 1a phuong phdp méi ¢ Viét Nam. Sau 4 thang ca co dau
hi¢u chuyen sang cé& dyc hoan toan va sau 6 thang tat ca cac ca duc chuyén gii déu da thanh
thuc, llc ndy vudt se chay tu nhién va c6 mau tring duc.

Liéu tiém hormone 17 a-Methyltestosteron cho cA moé ¢ liéu 5 mg va 10 mg/kg ca cho thiy
khong c6 su khac biét nén chon liéu tiém 5 mg s& hiéu qua kinh té hon.

Chat luong tinh trung: nhu thoi gian van dong, mat d va ty 1é tinh tring van dong tién thing
cua ca dyc chuyén gi6i tinh va ca duc ty nhién khéng c6 su khac biét 16n.

Str dung MT tiém cho ca m6 (Cheilinus undulatus) khéng nhirng thiic day qua trinh chuyén
gidi tinh ma con gilp cho cé tang trudng nhanh hon so véi ca khong tiém MT.
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beé xuat

Tiép tuc theo ddi ca duc chuyén gidi tinh va cho bét cdp sinh san véi ca cai binh thuong dé
danh gia chat lugng tinh trung thong qua ty 1€ thu tinh, ty 1é nd va chat lugng ciia cA moé bot
de khang dinh chat lugng cua ca duc chuyén gidi tinh.
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