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Abstract

This study was conducted to evaluate the effect of cinamon (C. verum) extract added to feed on growth parameters,
and the ability to protect tilapia (Oreochromis spp.) against Streptococcus agalactiae causing hemorrhage, pop-eye.
Cinnamon bark extract was added to feed with the doses of 10; 20 and 40 g/kg feed. Healthy tilapia fingerlings with
the weight 3.8 + 0.1 g were injected intraperitoneally with a dose of 0.1 mL of 1.8 x 10* CFU/mL of S. agalactiae.
The results showed that, after 14 follow-up days, the cumulative mortality rate recorded in the trial of continuing
to supplement with cinnamon bark extract dose of 20 g/kg was the lowest (37.8). The addition of cinnamon bark
extract at concentrations of 20 and 40 g/kg to the feed for 28 days improved some immune parameters and enhanced
disease resistance caused by S. agalactiae. at the same time did not affect the intestinal histology of fish. These results
proved that cinnamon bark extract can be considered as a potential herbal extract for enhancing the immune health
of tilapia by pathogenic bacteria S. agalactiae.
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GONADOTROPIN MANG PEM NGUA TRONG CONG NGHE HO TRQ SINH SAN

PONG VAT
Nguyén Thi Tho'? Hoang Nt Thuy Lién',
Nguyén Vén Lugng', Nguyén Thi Mong Diép'”
TOM TAT

Gonadotropin mang dém ngua hay eCG la m¢t hormone quan trong dugc chiét xuat tit mau ctia nhiing con
ngua cai mang thai trong khoang tii ngay thi 40 dén ngay thi 120 cta thai kj. Hormone nay thudng dugc st
dung trong cong nghé ho trg sinh san ctia dong vat c6 vi nhu lgn, bo siia, ctiu, bo, dé... Tuy nhién, c6 nhiéu
van dé lién quan dén bao vé quyén lgi dong vat néu qua nhiéu mau ctia ngya cai mang thai dugc thu thip cung
mot luc hodc trong qud trinh thu théap lap di lap lai hodc néu ngua cai khong dugc quan ly tot. Diéu nay co thé
dan dén thuong tich nghiém trong va thidm chi ti vong khi ngua cai dugc dua dén dé€ lay mau. Mic du cac giai
phép thay thé da dugc tim kiém, nhung hién nay khong c6 su thay thé hiéu qua nao, tu nhién hodc téng hop
cho eCG. Bai bdo nay sé tom tit nhiing kién thiic co ban vé ciu tric va hoat tinh sinh hoc cua eCG, nghién ctiu
vé san xuét eCG tai t6 hgp trong nhiing nam gan day va ting dung ctia eCG trong ho trg sinh san & dong vit.
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tuyén sinh duc (budng triing hoac tinh hoan). Hai
loai dugc tiét ra bai tuyén yén 6 dong vat cé xuong
song la hormone kich thich nang triing (Follicle-
stimulating hormone, FSH) va hormone tao hoang
thé (Luteinizing hormone, LH). 0] dong vat linh
trudng va ngua, mot loai gonadotropin khac dugc
ti€t ra bdi nhau thai 1a gonadotropin mang dém
(Chorionic gonadotropin, CG). Céac gonadotropins
ngoai sinh dugc st dung trong diéu tri vo sinh theo
Anderson et al. (2018) va Lunenfeld et al. (2019),
va gonadotropins noi sinh 1a muc tiéu dé tranh thai
(Talwar et al., 2015). Gonadotropin ciing c6 tam
quan trong hang dau trong viéc kiém soat hiéu qua
sinh san (kha ndng sinh san) & vat nuoi (Sousa et
al., 2016). Do d6, nhiing phéan tu nay 13 dugc phdm
quan trong dé quan ly qua trinh sinh san & nguoi
va dong vit.

Gonadotropin mang dém ngua (Equine
chorionic gonadotropin, eCG) thudéc nhém
hormone glycoprotein, va da dugc phat hién cach
day 95 nam. Hormone nay dugc san xuét bdi cac
hgp bao nuoi (syncytiotrophoblast) ctia cac coc
ndi mac tu cung & ngua cai dang mang thai trong
thoi ky dau tién cua thai ky (khoang ngay tht 36
dén 100) (Murphy and Martinuk, 1991). Dau tién,
cac té bao nguyén bao nudi ngua, 6 mang dém ctia
phoi, két n6i va xdm nhép vao biéu mé ti cung
vao khoang ngay thit 36 cua thai ky d€ tao hinh
cac coc ndi mac ti cung (Moor et al., 1975). Tiép

theo, nhiing c6c ndi mac tu cung nay cé cdu tric
hoan chinh vao khoang ngay thi 50 dén 60 cta thai
ky. Cudi ciing, vao khoang ngay thi 70 dén 80 ctia
thai ky, cdc ciu truc nay bi thodi héa (Murphy &
Martinuk, 1991).

I1. CAU TRUC CUA ECG

eCG c6 cdu truc di hgp tt gobm mot tiéu don vi a
bao gdm 96 axit amin va mdt tiéu don vi p bao gébm
149 axit amin va dugc glycosyl hoa. G méi loai, cac
tiéu don vi a giéng nhau gitta CG va cac hormone
LH, FSH. Trong khi d¢, ti€éu don vi B & cac hormone
nay khdc nhau va diéu nay quyét dinh dén su khac
biét trong ddc tinh sinh hoc cua ching. eCG chtia
hai loai oligosaccharide, lién két N va lién két O. Cac
oligosaccharide lién két O dugc lién két cong hoda tri
véi nhom OH ctia serine (Ser) hodc threonine (Thr),
trong khi lién két N dugc lién két cong hoéa tri véi
nhém amide ctia Asparagine (Asn). eCG c6 hai vi
tri glycosyl hoa lién két N tai Asn* va Asn® trén tiéu
don vi a, nhung chi c6 mot vi tri glycosyl héa lién
két N tai Asn® trén tiéu don vi p. Ngoai N-glycans,
tiéu don vi B con ¢ mdt peptide md rong tai dau
C-terminal (Carboxyl-terminal peptide, CTP) véi
28 axit amin, do d9, chiéu dai cua tiéu don vi p dugc
kéo dai tti 121 dén 149 axit amin, co tii 10 dén 12 vi
tri dugc glycosyl hoa lién két O trén phan mé rong
CTP cua tiéu don vi  ctia eCG (Matsui et al., 1994;
Matsui et al., 1991) (Hinh 1).
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Hinh 1. Céu truc hormone gonadotropin mang dém ngua eCG

Chubi polysaccharide dong mot vai tro quan
trong trong hoat dong sinh hoc ctia gonadotropin
vi nhiing chudi nay c6 anh hudng dén ciu truc cta
cac tiéu don vi, su bai tiét va thoi gian ban huy cta
ching (Matsui et al., 1994; Legardinier et al., 2005).
Tuy nhién, oligosaccharide lién két O khong truc
tiép dong vai tro két n6i hormone véi thu thé ctia
nd, chi cé oligosaccharide lién két N la can thiét
cho qua trinh truyén tin hiéu eCG. eCG c6 ham
lugng carbohydrate cao nhat (hon 40%) trong s6

tdt ca cac hormone glycoprotein da biét, mang
lai cho né thoi gian ban hiy vugt trdi so véi cac
hormone khéc.

III. HOAT PONG SINH HQC VA CHUC NANG
CUA ECG

eCG la mot bién thé ctia hormone hoang thé
ngua (eLH), dugc glycosyl hdéa mot cach khac biét
bdi cac té bao nguyén bao nudi ngua. Diém dic
biét ctia eCG la né thé hién hoat dong kép FSH
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va LH & cdc loai khong phai ngya (Combarnous
et al., 1978). Vi vay day la mdt mo hinh rat tha vi
dé nghién ctiu cdc méi quan hé ciu trac va chuc
ndng cua gonadotropin va cac thu thé cua ching
(Combarnous et al., 1978; Combarnous et al., 1981;
Combarnous et al., 1983).

Mic du eCG va eLH ¢ cdu tric protein giong
nhau nhung hoat tinh sinh hoc cia eCG manh hon
eLH do trong lugng phan tti cao hon va do d6 thai
gian ban huy trong tudn hoan mau dai hon. Theo
trong lugng, eCG chtta 40% carbohydrate, trong
khi con s6 d6 chila 30% & eLH (Legardinier et al.
2005). Mot trong nhiing dic diém cua eCG la thoi
gian ban huy dai: 5 gi¢ & chuot, 21 gio & ctiu, 45,6
gio 6 bo (Murphy, 2012). Vai trd quan trong nhat
cta eCG & ngua cdi la lién két véi cac thu thé LH
trong thé vang dé€ duy tri thai ky trong thoi ky dau
cua thai ky (Saint-Dizier et al., 2004). Vao khoang
tudn tha 5 cta thai ky, cac tiéu thé phu xuét hién
trong budng triing ngua cai. Luc nay, eCG dugc tiét
ra bdi cdc c6c ndi mac tli cung nhau thai dé kich
thich céc thu thé LH nay.

Trong cong nghé ho trg sinh san & dong vit,
eCG (PMSG) dugc st dung nhiéu dé€ phat trién
cua nang tring. Nhom nghién ctiu cua Son et al.,
2022 da diéu tra tdc dong kich thich t6i uu dé€ cai
thién qua trinh san xudt phoi Bo Holstein trong
6ng nghiém bang mot mi tiém eCG (2500 IU) vao
ngay 14 cta chu ky dong duc tai cac Tiéu vuong
qudc A rdp Thong Nhat, noi c¢é nhiét do cao. Két
qua thu dugc s6 lugng nang triing cé duong kinh
trén 6 mm va s6 lugng phtic hgp cumulus-noan
bao thu dugc ¢ nhém siéu kich thich cao hon dang
ké so v6i nhom doi chiing. Hon nita, t6c d6 trudng
thanh & nhém siéu kich thich cao hon so v6i nhom
doi chiing. Ty 1é phén cat va hinh thanh phéi nang
tu phoi nhan ban vo tinh dugc tao ra bang cach
chuyén nhén té€ bao soma st dung t€ bao triing
truéng thanh 6 nhom siéu kich thich cao hon dang
ké so v6i nhom doi chung (Son et al., 2022). Mot
nghién ctiu khac trén dé Angora cho thay liéu tiém
eCG tti 400 dén 500 IU lam thay d6i thoi diém rung
triing, rat ngan thaoi gian cta cac hanh vi dong duc
dé thu tinh nhén tao (Tirpan et al., 2019). Diéu tri
eCG va khang huyét thanh eCG trén bo Hereford
tai Canada tao ra phan tng siéu rung tring cao
hon va sé dan dén s6 lugng nang hoang thé cao
hon (Gonzalez et al., 1994). Tai Viét Nam cling da
c6 nhiing nghién ctu st dung kich duc t6 PMSG
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va hCG dé gay dong duc dong loat trén thd (Phan
Ngoc Minh va cs., 2018), trén cdy huong (Nguyén
Thi Thu Hién va cs., 2021)

IV. GONADOTROPIN CHORIONIC NGUA TAI
TO HOP

Vi ly do vé sinh va dao dtic, viéc st dung
gonadotropins tu nhién dé diéu trj vo sinh & nguoi
hodc ki€m sodt sinh san & dong vat ngay cang trd
nén khoé khin hon. Do d6, bit bu¢c phai ndm viing
viéc san xudt va st dung cac gonadotropin tai to
hgp cho nhiing muc dich st dung nay. 0] dong vat
trang trai (gia sdc, lon, cliu, dé, v.v.), hormone cé
hoat tinh FSH dugc stt dung dé tang s6 lugng té
bao triing rung va cé thé ting s6 lugng phoi dugc
thu thap. Do d6, su c6 mit ctia cic ché phdm eCG
hoac FSH c6 tac dung kéo dai la rat quan trong
dé thuc ddy qud trinh hinh thanh nang triing mot
cach hiéu qua.

Tiéu don vi a ctia eCG c6 2 oligosaccharide
lién két N, trong khi tiéu don vi B chi c6 1
oligosaccharide lién két N va mot peptit mé rong
tai dau C-terminal (Carboxyl-terminal peptide,
CTP) chtia 12 vi tri lién két O trong d6 10 dén 12 vi
tri dugc glycosyl héa hiéu qua (Matsui et al., 1994;
Matsui et al., 1991). Vi vay, d€ thay déi hoat tinh
sinh hoc ctia eCG trong cdu tric tai t6 hgp, hai
cach tiép can c6 thé dugc st dung riéng 1é hodc
dong thoi: 1) Diéu chinh mét hodc nhiéu axit amin
lién két v6i chudi cacbohydrat hodc stia d6i truc
ti€p CTP; 2) Sti dung CTP lam trinh lién két dé
tao eCG chubi don hodc d€ két ndi véi cac phan tu
gonadotropin khac nhu FSH (Garcia-Campayo &
Boime, 2001).

Mot s6 nghién ctiu da xay dung mdt ciu tric
eCG Pa chudi don (sc-eCG) bang cach st dung truc
tiép B-CTP lam trinh lién két v6i tiéu don vi a. Do
do6, khong lam thay déi trinh tu axit amin eCG tu
nhién, ngoai trii lién két méi gitia dau C-terminal
B-CTP va dau cudi N-terminal a. Do dé, phan tu
nay ho goi 12 eCG chubi don kiéu hoang da (sc-
eCG wild-type) (Park et al., 2009; Lee et al., 2017),
(Byambaragchaa et al., 2018; Min et al., 2004; Min
et al., 2020). B&i vi cdu truc cua eCG tai t6 hgp
chudi don kiéu hoang da nay khong bi thay déi so
v6i cau triuc eCG tu nhién nén né da git lai hau hét
cac hoat dong sinh hoc ctia PMSG. Vi duy, sc-eCG
cO cac dac tinh hoan chinh cta LH va FSH & cac
loai khong phai ngua, va chi c¢6 cac ddc tinh cta
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LH & ngua cai trong xét nghiém sinh hoc in vitro
(Park et al., 2009). Trong dong té€ bao PathHunter
Parental, kha nang lién két ctia sc-eCG véi cac thu
thé dugc bao toan theo Lee et al. (2017), va hoat
dong giong LH cta nd tuong tu nhu ctia PMSG
(Byambaragchaa et al., 2018; Min et al., 2004). sc-
eCG ciing c6 thdi gian ban hay va hoat tinh kich
thich rung triing giong nhu PMSG (Park et al., 2009;
Lee et al., 2017; Byambaragchaa et al., 2018; Min et
al., 2004; Min et al., 2020). Tuy nhién, viéc thay thé
axit amin Asn* va loai bd du lugng oligosaccharide
cta CTP dan dén ty 1¢ rung triing thip hon, mac du
c6 nhiéu hon 18% té bao triing & nhom chudt dugc
diéu tri bang sc-eCG so v6i nhom chudt duge diéu
tri bang PMSG (Min et al, 2019).

Vé hoat dong giong LH ctia eCG, cin chi ra rang
chudi polypeptit a va p dugc ma héa bdi cac gen ava
B giong nhu eLH. eCG va eLH tu nhién chia sé cau
truc protein giong hét nhau, nhung phén 16n khac
nhau vé cdu tric glycan cta ching. Su khac biét
nay la do céc té€ bao san xudt tuong ting cua chung:
té€ bao tuyén sinh duc ctia tuyén yén san xuat eLH
va nguyén bao hgp bao nhau thai san xuat eCG/
PMSG. Do d6, cac hormone tai t6 hgp, dugc san
xudt bai cac té€ bao Eukaryote nhu CHO, HEK, Sf9
hodc céac loai khéc, giong véi cac hormone tu nhién
vé cdu truc protein nhung khac biét dang ké so véi
ca eLH hodc eCG vé cdu truc glycan ctia chung.

DéE kiém tra vai tro cua chubi oligosaccharide
trong eCG, cac oligosaccharide lién két N da dugc
loai bd & vi tri Asn®® va Asn® trén tiéu don vi a, va
Asn® trén ti€u don vi B. Khi Asn*® dugc thay thé,
hoat tinh giong LH ctia eCG dot bién giam dang ké
(Min et al., 1996). Két qua tuong tu ciing thu dugc
khi oligosaccharide lién két N cua eCG tai t6 hgp
chubi don kiéu hoang da bi loai bo & Asn* (Min et
al., 2004; Lee et al., 2021). Do d¢, oligosaccharide
lién két N & Asn®® dong mot vai tro quan trong
trong hoat dong giong LH cta eCG. Ngudgc lai, khi
CTP cua tiéu don vi p bi x6a trong eCG tai t6 hgp
chubi don kiéu hoang da, hoat tinh giéng LH cta
eCG khong thay déi (Min et al., 1996). Trong mot
nghién ctiu khac, oligosaccharide lién két O & CTP
cua tiéu don vi B ctia eCG tai t6 hgp chudi don kiéu
hoang da da bi x6a, cho thay hoat dong giong LH
cua thé dot bién chi bi gidm nhe (Min et al., 2004).
biéu nay chi ra rang oligosaccharide lién két O &
CTP cta ti€u don vi p khong anh hudng dén hoat
dong LH cua eCG.

Trong mot tht nghiém khdc, polyhistidine dugc
gan vao d4u cudi C- hodc N- & cac ti€u don vi  va
a cta eCG kiéu hoang da dé€ tao ra cac dot bién di
s6 His-a x B, a-His x B, a x f-His va a x His-p. Khi
so sanh v6i eCG kiéu hoang da, His-a x B va a x
B-His cho thay hoat tinh LH in vitro day du, trong
khi hoat tinh cta a-His x B va a x His-p giam tu
30 dén 50% (Legardinier et al., 2008). D€ x4dc dinh
su truyén tin hiéu néi bao t6i cAMP thong qua cac
thu thé LH, cac goc axit amin 102 - 104 cta tiéu
don vi B cua eCG tai t6 hgp chudi don kiéu hoang
da da dugc thay thé. Gid tri Rmax ctia eCG dot bién
& axit amin 104 1a thdp nhat, vi vdy axit amin nay
déng mot vai tro thiét yéu trong qua trinh truyén
tin hiéu noi bao thanh cAMP thong qua cac thu thé
LH (Byambaragchaa et al., 2021).

Hoat dong giong FSH ctia eCG tai t6 hgp chudi
don kiéu hoang da bi gian doan khi cac axit amin
94 - 96 cuia tiéu don vi B bi stia d6i theo Park et al.
(2010) phu hgp v6i mé hinh “tinh dic hiéu am”
(Combarnous et al., 1981; Combarnous, 1992).
Nhiing nghién ctiu nay cho thdy rang céc axit amin
102 - 104 va 94 - 96 trén tiéu don vi B dong mot
vai trd quan trong trong viéc truyén tin hiéu dén
cac thu thé FSH. D€ kiém tra kha nang truyén tin
hiéu noi bao cua T-eCG thanh cAMP thong qua
thu thé FSH, mdt nghién ctiu thay thé cac axit amin
102 - 104 da dugc thuc hién. Két qua cho thay gia
tri EC, ctia cdc dot bién eCG dugc do trong céc té
bao biéu hién thu thé FSH chi bang 2,5 - 20% so
v6i eCG tai t6 hgp chubdi don kiéu hoang da (Galet
et al., 2009). Két qua tuong tu ciing thu dugc khi
thay ddi axit amin 104 - 109 trén tiéu don vi p. Ty
1é ctia cac hoat dong giong FSH va LH tuong ting
la khoang 25% va 100% so vdi ty 1é ctia cac hoat
dong giong eCG k eCG tai t6 hgp chudi don kiéu
hoang da (Byambaragchaa et al., 2021). Nhiing
két qua nay cho thdy ring cdc axit amin 102-104
va 104-109 cua tiéu don vi p dnh hudng gian tiép
dén hoat dong giong FSH ctia eCG nhiéu hon hoat
dong giong LH.

Céc dot bién eCG tdi t8 hgp chudi don kiéu
hoang da & axit amin Asn® dugc thay thé bang Gln
va polyoligosaccharid lién két O bi x6a & CTP trén
ti€u donvi p dan dén gidm nhanh chdéng, hodc thim
chi khong ¢ su truyén tin hiéu dén cac thu thé LH-
va FSH- (Byambaragchaa et al., 2021; Park et al.,
2017). Do d06, cac vi tri lién két N va O tai Asn>® va
CTP la can thiét cho viéc truyén tin hiéu dén cac
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thu thé. D€ kiém tra chic niang sinh hoc cua cac
axit amin d4u tan cung COOH trong ti€u don vi a
lién quan dén qua trinh truyén tin hiéu, mét so axit
amin nhu Lys® hodc His* da bi xda. Cac phat hién
chi ra rang nhiing dot bién nay khong c6 hoat dong
giong LH hodc FSH. Diéu nay ching to ring cac
axit amin Lys” va His” noi riéng va cac axit amin
dau tdn cung COOH trong ti€u don vi a ndi chung
1a cuc ky quan trong trong tuong tac véi cac thu thé
LH- va FSH- (Jeoung et al., 2010).

Khi san xuét protein tai t6 hgp tit dong té bao
CHO-K1 chtia gen dot bién eCG, axit amin Asn*
cta N-eCG bi thay d6i lam thay d6i khong dang ké
qué trinh san xuét protein tai t6 hgp (Min et al.,
1996). Két qua tuong tu cling dugc tiét 1o trong cac
nghién ctiu khac da xda cac chudi oligosaccharide
& Asn® va CTP ctia eCG tai t6 hgp chudi don
ki€éu hoang da. Tuy nhién, su thay thé Asn* trén
tiu don vi a va Asn® trén tiéu don vi p dan dén
gidm dang ké su bai tiét hormone nay vao moi
trudng nudi cdy. Nhiing két qua nay cho thdy rang
oligosaccharide lién két N & Asn"* va Asn® c6 chtic
ndng quan trong trong viéc tiét protein ctia dong té
bao CHO-K1 (Min et al., 2019). Trong mét nghién
ctu khéc, cac vi tri glycosyl hoa lién két O tai CTP
trong sc-eCG da bi loai bo, khién qua trinh san
xudt protein bi chdm trong vai ngay sau khi chuyén
giao dong té bao CHO-S. Do dd, oligosaccharide
lién két O ctia CTP 1a cin thiét d€ tao ra eCG
glyprotein (Lee et al., 2021; Byambaragchaa et al.,
2021). Khi céc axit amin 94 - 96 cua tiéu don vi
trong eCG tai t6 hgp chudi don kiéu hoang da bi
thay d6i, lugng protein tai t6 hgp dugc tao ra va
chu ky ban huy ctia cac eCG dot bién nay tuong tu
nhu eCG tai t6 hgp chubdi don kiéu hoang da (Park
et al., 2010). Tuy nhién, sy thay ddi cac axit amin
102 - 104 dan dén gidm dang ké s6 lugng sc-eCG
dugc tiét ra (Byambaragchaa et al., 2021). Trong
mot nghién ctiu khac, khi polyhistidine dugc thém
vao diu cudi C- hodc N- cua tiéu don vi a hodc
B trong eCG tai t6 hgp, ham lugng eCG dot bién
dugc tao ra trong hé thong baculovirus-S9 da tang
gdp ba lan so v6i eCG tdi t6 hgp chubdi don kiéu
hoang da (Legardinier et al., 2008).

IV.KET LUAN

Bai bdo da tong hgp nhiing kién thic co ban
lién quan dén ciu trac, hoat tinh sinh hoc ctia eCG
(PMSG), vai tro ctia eCG trong cong nghé ho trg
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sinh san dong vat, va nghién ctiu vé san xuit eCG
tai t6 hop trong nhiing nim gan day. Bai bao da
cho thay, mac du c6 nhiéu nghién ctiu vé san xuat
eCG tai t8 hgp dé€ giai quyét tinh trang thiéu eCG
tu nhién san c6 trén thi trudng, nhung van chua c6
san phdm tai td hgp thuong mai nao c6 thé dat hiéu
qua tdi uu 6 dong vat c6 vi. Do do, can c6 nhiing
nghién ctu sdu hon d€ mé rong kién thuc trong
linh vic nay nhdm phat trién mot eCG tai té hgp
m&i hiéu qua 1a rét can thiét.
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Equine chorionic gonadotropins in animal reproductive technology
Nguyen Thi Tho, Hoang Nu Thuy Lien,
Nguyen Van Luong, Nguyen Thi Mong Diep
Abstract

Equine chorionic gonadotropin (eCG) is an important hormone extracted from the blood of brood mares between
the 40™ and 120™ day of pregnancy. This hormone is often used as part of reproductive techniques for mammals
such as pigs, cows, sheep, goats, etc. However, many ethical and animal welfare issues surround blood collection,
as it can lead to serious injury, or even death, if carried out very incorrectly. They relate to how much blood can be
collected from mares, how often it can be done, and how the animals should be managed throughout this process.
Although alternatives have been researched, there are currently no effective substitutes, natural or synthetic for eCG.
This paper summarizes the basic knowledge of the structure and biology of eCG, the progress made regarding the
production of recombinant eCG in recent years and the application of eCG in assisted reproduction in animals.
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