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ABSTRACT

Changes in cholesterol level of ovary during maturational stages from 11
to VI of wild Asian seabass (Lates calcarifer) were investigated. The
gonadal somatic index (GSI) increased significantly from the II to IV
stages, then dropped after spawning in the VI stage. Lipid content in ovary
significantly increased (2.69 - 5.5%) from the II-1V stages when the fish
was proceeding ovarian maturation, decreased after ovulation and
spawning. The cholesterol content was lowest in the Il stage (266.7
mg/100 g wet weight), elevated in the Il stage (390.9 mg/100 g) in the fish
starting recrudescence, and maintained at a high level in the IV stage
(374.5 mg/100 g). It dropped in the V (219.2 mg/100 g) and VI stages
(251.9 mg/100 g) when the fish was in the competence of oocytes and post-
spawn period. The results showed that there was a relationship between
cholesterol levels and ovarian maturation and it could be used as a
biochemical indication of the reproductive status in Asian seabass.

TOM TAT

Thay doi ham lwong cholesterol trong buong trimg ¢ cdc giai doan thanh
thuc tir 1I-VI cua ca chém cdi tw nhién da dwoc khao sat. Hé 6 thanh thuc
(GSI) tang dang ké tir giai doan II-IV, giam sau khi dé ¢ giai doan VI.
Ham lwong lipid buong trimg gia ting dang ké (2,69 - 5,50%) tir cdc giai
doan II-IV khi trimg phdt trién va giam dan & cdc giai doan sau dé khi cd
thanh thuc va de. Ham hrong cholesterol buong trimg thap & giai doan I
(266,7 mg/100 g trong lwong twoi), tang cao dang ké ¢ giai doan III (390,9
mg/100 g) khi ca khoi phat qua trinh tai thanh thuc va o giai doan IV
(374,5 mg/100 g). Ham lwong chat nay giam thap ding ké vao giai doan V
(219,2 mg/100 g) va VI (251,9 mg/100 g) khi buong trimg hau nhw chira
cdc trimg da thanh thuc hodn toan va khi ca di dé. Cac két qua nay cho
thdy sy lién quan cua cholesterol voi sy thanh thuc va no co thé dwoc xem
la mét chi tiéu sinh héa dé danh gid tinh trang sinh san ciia cd chém

1 GIOI THIEU

sterol (Jong et al., 1997). Cholesterol phan 16n t6p
tai dudi dang ester va dugc van chuyén trong huyet

Qua trinh sinh san cda ca c6 sy tham gia cia
cac ngudn vat chat khac nhau, trong d6 cé cac
sterol. Cholesterol 1a mot dang sterol chu yéu &
mang té bao mod dong vat. O mot sb loai ca, ham
lugng cholesterol chiém t&i 99% trong thanh phan
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tuong boi cac lipoprotein. Cholesterol 13 tién chét
chinh dé tong hop vitamin D, mot s hormon
steroid lién quan dén qua trinh sinh san nhu
cortisol, progesteron, estrogen, testosteron. O ca
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céi, estrogen kich hoat su tong hop vitellogenin-
thanh phan chinh cta nodn hoang, thuc day su phat
trién va thanh thyuc ciia budng trimg. Cholesterol d
dugc phét hién ¢ cac co quan sinh tong hop steroid
va c¢6 anh huong dén ham luong steroid trong
tuyén sinh duc & mot sb loai ca (Perevozchikov,
2008).

Mot sb nghién ctru di chi ra mbi quan hé giita
ham lugng cholesterol trong co thé va sy thanh
thuc & mot sb loai ca c6 dic diém sinh hoc sinh san
khéc nhau. Vi du nhu, ham lugng cholesterol trong
gan, tuyén sinh duc va plasma lién quan dén thanh
thuc & ca tré cai Heteropneustes fossilis (Singh and
Singh, 1979), ca 16¢c Channa punctatus (Mukherjee
and Bhattacharya, 1982), ca map Scyliorhinus
canicula (Garcia-Garrido et al, 1990), ca 16
Etroplus suratensis (Diwan and Krishnan, 1986),
ca hoi cau vong Onchorhynchus mykiss (Kocaman
et al., 2005). O nhiing loai nay, ham luong
cholesterol gia ting cung v6i hé s6 thanh thuc sinh
duc (GSI) subt thoi ki bat diu mua sinh san dén két
thic giai doan dé. O ca tré duc H. fossilis (Singh
and Singh, 1984) va ca that lat Notopterus
notopterus (Shankar and Kulkarni, 2005), ham
lwong cholesterol & tinh sdo va gan thap trude va
sau sinh san, cao vao mua dé. Ddi véi ca cai N.
notopterus, ham lugng cholesterol trong gan va
tring gia ting déng ké & giai doan dé ciing voi su
gia tang cta hé so thanh thuc sinh duc (Shankar
and Kulkarni, 2007). Tuong tu nhu vay, ¢ loai S.
canicula, ham luong cholesterol tong sb trong
huyét thanh cua ca duc va cai déu gia ting vdi su
thanh thuc (Garcia-Garrido et al., 1990). Nhiing
két qua nay da chi ra sy lién quan cua cholesterol
trong qua trinh thanh thuc cua cd. Tuy nhién,
nhitng nghién ctru tuong tu & ca dé nhidu lan trong
nim chua thay cong bb.

Cé chém Lates calcarifer, 14 10ai sinh san nhiéu
lan trong nam, c¢6 gia tri throng mai cao dang dugc
nudi & mot sé nude Chau A, trong d6 co Viét Nam.
Trong s6 cic cong trinh nghién ctru sinh héa vé
lodi c4 nay, thanh phan céc axit amin trong trimg
va 4au tring (Dayal et al., 2003), thanh phan axit
béo trong co cua cd tr ty nhién (Ho and Paul,
2009), thanh phan va ham luong cac axit béo trong
tring thy tinh va du trung (Luc Minh Diép va ctv.,
2009), danh gia chat lugng tring qua lipid va cac
axit béo (Nocillado et al., 2000), thanh phin va
ham luong céc axit béo trong budng tring theo giai
doan thanh thuc ca ty nhién (Pham Xuan Ky va ctv.,
2012) da dwoc nghién ctru. Cac két qua cho thay
trong thanh phan axit amin va axit béo, mot s axit
thiét yéu lién quan dén sy thanh thuc va co thé
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ding dé chi thi cho chét lugng trimg. Trong bai
bao nay, chung t6i nghién ctu ham lugng
cholesterol trong budng trimg c4 chém theo su
thanh thyc trong mét chu ky sinh san nham 1am
sang to mot vai trd cia cholesterol trong sinh san &
loai cé nay.

2 PHUONG PHAP NGHIEN CUU

2.1 MaAuca

C4 chém tu nhién dugc danh bit & ddm Nha
Phu bang ludi hodc cau véi mdi song tir thang 3
dén thang 8 nim 2010. Ca danh bat duoc giit vai
ngay trong 16ng ndi & bién trudc khi dugc van
chuyén vé phong thi nghiém.

2.2 Xirly miu

Sau khi can trong luwgng co thé (BW) va do
chiéu dai toan than (TL), ca dugc mo dé lay buong
trimg. Vi ca da thanh thuc, phan tring ryng nam
trong khoang bung cing véi budng trimg ciing
dugc thu. Budng tring va trimg rung dugc can
trong lwong dé tinh hé s6 thanh thuc sinh duc{GSI
(%) = [trong lugng budng trimg + trong luong
trimg rung]/trong lugng co thé bo nodi tang}. Mot
phin budng trimg tir cac ca thé dugc ngam trong
dung dich formon 10% dé lam tiéu ban xac dinh
cac giai doan thanh thuc bang phuong phap nhuém
Hematoxylin-Eosin. Phan 16n buong trimg con lai
dugc gitr & -30°C dung dé chiét tach lipid. S6 ca
thé duoc dung phén tich & mdi giai doan cua budng
tring 1a 04 ca cai véi TL 42-105 cm va BW 4,8-
11,5 kg.

2.3 Xac dinh cac giai doan thanh thuc

Budng tring duoc quan sat bang mat thuong dé
xéc dinh cac dic diém bén ngoai. Ngoai ra céac tiéu
ban lat cat budng tring (10 pm) nhuém véi
Hematoxyline- Eosin dugc quan sat dudi kinh hién
vi va anh dugc chyp véi vat kinh c¢6 d¢ phong dai
20 lan. Kich thudc trimg dugc do trén hinh anh
chup sir dung phan mém Image J do Vién stc khoe
qudc gia My (Bethesda, MD) cung cip mién phi
qua Internet. Cac giai doan phat trién cua budng
triing ca ch€m dugc phan chia cdn ctr vao su xuét
hién cua trimg & giai doan phat trién cao nhét theo
Kuldeep and Pandey (1998).

2.4 Tiach chiét lipid va xac dinh ham lwong
cholesterol

2.4.1 Chiét lipid

Lipid duoc tach chiét theo phuong phap cua
Bligh and Dyer (1959) v6i mét su thay do6i nho. 1-
3 g mau tring ca tuoi sau khi lam nhuyén duoc
ngdm trong hdn hop dung méi chloroform -
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methanol - H,O (Merk, P.A) theo ty 1¢ 1:2:0,4
trong 24 gid. Mau duoc chiét lai voi hon hop dung
moi trén tir 2-3 1an. Dich chiét sau khi thu dugc lic
v6i chloroform (Merk, P.A) va mot thé tich nudc
dé co ty 1& chloroform - methanol - H,O cudi ciing
1:1:0,5, dé phan 16p va thu 16p chloroform. Mau
duogc co trén may chan c6 khong (Laborota 4000,
Heidolph, Btic) ¢ nhiét d6 40 - 45°C.

2.4.2 Xa phong hoa (saponified)

Dé tach cholesterol tir cac thanh phéan trong hdn
hop, mau lipid dugc xa phong hoéa theo phuong
phép cia Careau and Dubacg (1978). 30 mg lipid
duoc thém 1 ml 3% KOH (Wako, P.A) trong
methanol, dun & 80°C trong 1 gio. Hon hop sau khi
dé nguoi thém 1 ml nude cét va chiét 2 1an voi 2 ml
hexane (Merk, P.A). Pha hexane (phan doan khong
xa phong hoda, unsaponified) dugc lam bay hoi va
hoa vai 1 ml dichloromethane (Merk, P.A).

2.4.3 Téch chiét cholesterol

Phan doan khong xa phong hoa trong
dichloromethane dugc chay sic ky ban modng
(TLC) trén cac ban dugc trang sﬂlcagel dé tach cac
thanh phan lipid. H¢ dung moéi duge st dung
chloroform: methanol: axit acetic: nudc theo ty 1€
85CHCls: 15CH30H: 10CH3COOH: 3,5H,0 va vét
cholesterol dugc hién mau bang hdn hop dung dich
ferric chloride (FeCls) (Sigma) trong axit acetic,
axit sulfuric (H»SO4) (Merk, P.A) va nudc.
Cholesterol dugc rira giai va thu hoi dung dé do
ham lugng.

2.4.4 Xdac dinh ham luong cholesterol

Trudce khi do, cholesterol dugc phan tng véi o-
phthalaldehyde (OPA) - axit acetic - axit sulfuric.
Cac budce co thé duoc mo ta ngin gon nhu sau: cho
vao ong nghiém c6 chtra cholesterol 1 ml dung
dich OPA (50 mg OPA trong 100 ml acid acetic),
lic trén may 10 phut, sau d6 thém 0,5 ml axit
sulfuric ddm dac. Sau 15 phut phan ng, mat do
quang cua cholesterol cia mau chudn va cac mau
nghién ctru dwoc do trén moét may quang phd &
budc song 550 nm. Ham lugng cholesterol trong
mau do dugc tinh toan duya trén phuong trinh tuong
quan duoc thiét 1ap gita ham lwong cua diy cac
néng do cholesterol chudn (Sigma) 1a 0,2; 0,5; 1,0;
1,5 va 2,0 pg/ml, véi r> = 0,9603 va mat do quang
tuong ung.

2.5 Xirly sb liéu

Céc gia tri dir liéu duoc thé hién & dang trung
binh = sai s6 chuan (SE). Sy sai khac vé chiéu dai,
trong luong, hé sb thanh thuc, ham luong lipid va
cholesterol & cac giai doan thanh thyc dugc phan
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tich s dung phép thir one way ANOVA v6i Tukey
test trén phan mém Prism 2.01. Sy khac biét c6 y
nghia dugc xem xét ¢ p<0,05.

3 KET QUA VA THAO LUAN
3.1 Cac giai doan thanh thuc ciia c4 chém

Dya theo mé ta cua Kuldeep and Pandey
(1998), budng trimg c4 chdm tu nhién thu ¢ dam
Nha Phu nam 2010 trong nghién ctru nay duogc
phan chia thanh 5 giai doan thanh thuc nhu sau
(Hinh 1, 2):

Giai doan II: budng trimg nghi. Vo boc budng
trimg day, trong hodc do hdng, co trimg giai doan
chit nhiém sic (chromatin) nhung tring giai doan
tién nhan (perinucleolus) uu thé. Puong kinh trimg
16n nhat 140 pm.

Giai doan III: tai khoi phat thanh thuc. Budng
tring gia tang kich thudc, trong va mau kem, co
trimg giai doan tién nhan nhung trimg ¢ vo trimg
v6i 16 khi nho (cortical alveoli) wu thé. Puong kinh
trimg 16n nhat 270 um.

Giai doan IV: phat trién. Kich thuéc budng
tring 16n hon, voé mong, mau vang xuét hién, co
trirng chira noan hoan giai doan dau va mudn, c6 ca
trimg giai doan tién nhan. Pudng kinh trimg 16n
nhét 500 pm.

Giai doan V: thanh thuc hoan toan va rung
tring. Buf)ng tring mau vang, vo mong, kich c&
lon chiém day khoang bung, c6 trimg thanh thuc
cudi cing, tii mam di chuyén, v& tii mam, tring
chira giot dau hodc trimg & céc giai doan non hoan
khac nhau. Pudng kinh tring 16n nhat 700 pm.

Giai doan VI: sau khi dé. Budng tring mém,
kich thudc giam, mau hdng tim, vo clng chic, con
mét it trimg c6 nodn hoang véi sy wu thé cia trimg
nodn hoang giai doan du. Puong kinh trimg 16n
nhat 140 pm.

3.2 Thay déi hé s6 thanh thuc sinh duc (GSI)

GSI (%) tang dang ké sudt qua trinh phat trién
va thanh thuc cia budng trimg tir giai doan II-IV
(dix liéu giai doan V khong trinh bay do giai doan
nay trimg da rung, mot phan trimg co6 thé chay ra
ngoai nén chi s6 GSI khong chinh xé4c), giam sau
khi d¢ (giai doan VI) (p <0,05) (Hinh 3A).

3.3 Ham lugng lipid va cholesterol & cac
giai doan thanh thuc

Ham luong lipid trung binh (% trong luong
tuoi, TLT) va cholesterol (mg/ 100 g TLT) cua
budng trimg cic ca thé ca chém & cac giai doan
thanh thuc duoc trinh bay lan luot trong Hinh 3B,
3C.
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Hinh 1: Hinh thai ngoai ctia bqfﬁng trirg
ca chém ty nhién (II-VI) thu ¢ dam Nha Phu
nam 2010. Thwoce ty 1€: 3 cm

Hinh 2: T6 chirc mé hoc ciia budng trimg
ca chém tuw nhién (II-VI) thu & diAm Nha Phu
nam 2010. Thuéc ty 1é: 200 pm

Ham luong lipid budng trimg gia ting dang ké
(p <0,05) vao cac giai doan III-IV khi trirng phat
trién va giam dan ¢ cac giai doan sau d6 khi da
thanh thuc (V) va dé (VI).

Ham luong cholesterol budng trimg thip & giai
doan II, ting cao dang ké (p <0,05) & giai doan III
khi ca khoi phat qua trinh tai thanh thuc tuyén sinh
duc va duy tri & muc cao ¢ giai doan IV. Ham
lugng chat nay giam dan vao giai doan V khi
budng trimg hau nhu chira céc tring d thanh thuc
hoan toan va giam thip dang ké (p <0,05) & giai
doan VI khi ca da dé.

Su thay d6i ham luong lipid budng tring ca
chém trong qua trinh thanh thuc va dé trung cho
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Giai doan thanh thuc

Hinh 3: Thay dbi (A) GSI (%), (B) ham lwgng lipid

(%) va (C) cholesterol (mg/100 g TLT) buﬁng trirng

theo giai doan thanh thuc ca chém. Cac ky tw khac
nhau chi ra sw khac biét dang ké (n=4, p<0,05)
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thdy su lién quan cia ngudn vat chit nay dén sinh
san. Sy gia ting thanh phan nay ¢ budng trimg
trong mua sinh san cho thdy mot vai trd can thiét
ctia lipid trong qua trinh phat trién budng trimg nhur
cung cip nang luong va tham gia cac tong hop sinh
hoc nhu tong hop nodn hoang. Nhin chung, bién
dong ham luong lipid trong budng trimg & c4 chém
¢6 xu hudéng twong tu nhu mot vai loai ca dé nhiéu
lan nhu c4 ngir vy xanh Thunnus thynnus thynnus
(Mourente ef al., 2002) va Mummichog Fundulus
heteroclitus (Jensen va Taylor, 2002) nhung muc
d6 thay ddi c6 khac nhau.

Nhu di dé cép, cholesterol 1a tién chit dé tong
hop cac loai hormon steroid nhu testosterol ¢ ca
duc va estradiol ¢ ca cai dé thuc day qua trinh
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thanh thuc va dé trimg. Qua trinh chuyén hoa nay
lién quan dén cac hé théng enzym trong qua trinh
thanh thuc & nhiéu loai dong vat noi chung va ca
no6i riéng (Perevozchikov, 2008). O ca chém, su
thay d6i ham luong cholesterol trong budng trimg
cling phan anh mirc d6 phat trién va thanh thuc cua
tring trong mot chu ky sinh san trong nim. Dau
mua sinh san, tit ca cac hé théng tham gia sinh san,
dac biét hé théng noi tiét sinh san co 18 trong trang
thai bt hoat mot thoi giai dai ké tir khi ca dé lan
cudi cung. Qué trinh tong hop cic ngudn vat chat
sinh san, trong d6 co cholesterol cling ¢ trang thai
ngung tré, tuong tu nhu dugc phat hién & mot $6
loai cé khac nhu O. mykiss (Kocaman et al., 2005),
ca chép Cyprinus carpio (Abassi et al., 2011). Ham
luong thip cholesterol trong budng trimg c4 chdm
phan anh sy bat hoat nay.

Bit dau thoi diém giai doan buéng tring tai
khoi phat thanh thuc va thoi ky buong tring phat
trlen & ca chdm, c6 su gia ting viéc tong hop cac
ngudn vat chat, trong do c6 lipid, axit béo va
cholesterol. Nguoi ta nhan thiy ring, ham luong
cholesterol trong méau loai O. mykiss thay d6i dang
ké theo giai doan thanh thuc (Kocaman et al.,
2005) va ham luong cia chét nay & ca chép
Cyprinus carpio gia ting sudt thoi ky thanh thuc,
lién quan dén qua trinh chin nodn hoang
(vitellogenesis) (Abassi et al., 2011). Nhu vay, su
gia ting ham lugng cholesterol cling véi sy xuat
hién cua trang chtra noan hoang va su gia tang kich
thudc trimg ctia ca chém cho thidy mdi lién quan
ctia cholesterol véi sy thanh thuc budng trimg &
loai c4 nay. Két qua mot nghién ctru khac cho thiy
rang ham luong estradiol trong plasma gia ting
ddng thoi v6i ham lugng mot s6 axit béo nhu 20:5
n-3 va 22:6n-3 trong budng trimg ci chdm vao giai
doan budng trimg phat trién (Pham Xuan Ky vd
ctv., 2012). Mat khac nghién ctru ctia Sharpe et al.
(2006) da xac nhan kha ning tong hop cholesterol
& budng tring ca vang Carassius auratus vao giai
doan dau va giira ctia thoi ky tai thanh thuc. O loai
ca tré Clarias batrachus, sy thay ddi ham luong
cholesterol c6 lién quan dén sy tich liy cia cac
hormon nhu estrogen & cé cai va androgen & ca duc
va sy gia ting khdi lugng budng tring lién quan
dén sy tich liy steroid va ham lugng steroid giam
nhanh sau khi dé (Jayashree and Srinivasachar,
1979). Cing véi nhitng két qua néu trén, cac két
qua trong nghién ciru nay cho thiy rfing budng
trong cua cd chém c6 kha nang tong hop
cholesterol sudt thoi ky thanh thuc va n6 co6 thé
lién quan dén qua trinh tong hop estradiol- hormon
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kich thich sy tong hop vitellogenin. Tuy nhién,
buﬁ)ng trimg ca chdm cho thay sy phat trién khong
ddng bo cua tring (oocytes) trong mua sinh san
nén sy tong hop va chuyén hoa ngudn vat chit nay
1a twong dbi phirc tap. Do d6, mot nghién ctru lién
quan gitta ham lugng cholesterol, estradiol va
vitellogenin trong plasma va budng trimg & ca
chém s€ lam sang td hon vai tro sinh ly cua
cholesterol trong sinh san.

Su suy giam dang ké ham luong cholesterol
vao thoi ky budng tring chira da sé trimg thanh
thuc hoan toan co thé phan anh su suy giam viéc
téng hop cholesterol trong budng trimg dong thoi
v6i su ting manh qué trinh chuyén hoa cholesterol
sang estradiol can thiét cho sy phat trién cua trimg.
Diéu d6 c6 nghia rang nhu ciu cholesterol ting cao
vao thoi ky trude khi trimg thanh thuc cudi cling &
budng trimg ¢4 chém. Cubi mua sinh san, khi ca da
dé xong, hé thong truc ndo-tuyén yén- tuyén sinh
duc trd nén bit hoat, bit dau cho mot thoi ky
budng tring nghi kéo dai dén dau mua sinh san
tiép theo. Liic nay nhu cau vat chét trong d6 co
cholesterol cho budng trimg héu nhu rat thép va
cholesterol ciing khong duoc téng hop. Gidng nhu
giai doan budng tring & dau mua sinh san, ham
luong thap cholesterol trong budng tring vao cudi
mua sinh san ciing phan anh trang thai khong hoat
dong ciia hé thong sinh san cia ca chdm.

Xu thé bién dong ham lugng cholesterol &
budng trimg c4 chém trong mot chu ky sinh san
tuong ty mot s6 loai ca khac. O loai ca O. mykiss,
ham luong cholesterol trong budng trimg va
plasma dao dong subt mua sinh san, giam nhanh
sau dé. Trong huyét thanh ca hdi Salmol tratta,
ham lugng cholesterol giam trong khi ¢ trirmg va
gan loai O. nerka ham lugng nay gia tang trong
qua trinh hoat ddng sinh san (Kocaman et al.,
2005). Con ¢ loai E. suratensis, ham lugng
cholesterol trong plasma va budng trimg cao nhét
khi GSI thap nhat & pha dau va thap nhat khi GSI
cao nhét vao pha sau ctia thoi ky budng trimg thanh
thuc (Diwan and Krishnan, 1986). Nhu véy, cung
v6i nhitng nghién ctru di dé cap noi trén, sy thay
d6i ham lugng cholesterol budng trimg trong qua
trinh thanh thyc c¢6 thé dugce xem 1a mot yéu t6 chi
thi tinh trang sinh ly sinh san ¢ ca chém. Tuy nhién
can c¢6 thém nhimg nghién ciru vé sy chuyén hoa
cholesterol hay cic méi lién quan véi cac thanh
phan sinh héa khac dé lam rd hon vai trd cua
cholesterol trong sinh san ciia ca chdm va d& ra mot
ché d6 dinh dudng thich hop trong viéc nudi vd ca
bd me.
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4 KET LUAN

Tom lai, cac két qua dat dugc da cho thiy
ham lugng cholesterol budng trimg thay ddi trong
mua sinh san va lién quan dén sy tai khoi phat
thanh thuc va phat trién budng trimg ctia ca chém
ty nhién. Cholesterol c6 thé duge sit dung nhu 1a
mot chi tiéu sinh héa ding dé danh gi4 tinh trang
sinh san cua ca chém.

LOI CAM TA

Chtng t6i xin cam on ThS. Lé Trong Diing,
phong Thiét bi ding chung, Vién Hai duong hoc di
giup do ham lugng cholesterol trén may quang
pho; dé tai thuoc Quy Nafosted - Mi sb
106.10.83.09 da cung cip mau ca. Cac tac gia ciing
tran trong cam on sy dong gop quy bau cua cac
phan bién kin d6i voi ban thao ciia bai bao.
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