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CAC CHAT HO TRQ CHUYEN HOA (METABOLIC MODIFIERS)
SU DUNG TRONG CHAN NUOI

Tom tat
Metabolic modifier 1a mot nhom cac hop chit 1am thay doi sinh 1y va trao déi chét
cua gia suc theo nhirng phuong thirc chuyén biét nhim lam ting hiéu qud san xuét thit,
stra; va trong mot so truong hop cu thé, lam ting san luong va thanh phan cua cac san
pham c6 ngudn gde tir ddng vat. Nhitng metabolic modifier bao gom:
= Cdc manh ghép dong héa (Anabolic implants) cho trau bo thit giai doan xut
chudng.
= Beta - adrenergic agonists (B-agonist) chat bo sung thic an cho trau bo va heo
thit
=  Somatotropin (ST) hormone tang truong cho bo va heo dang cho sira

Trung tdm thubc thd y clia co quan quan 1y thudc va thuc pham (FDA) da cho
phép st dung cac metabolic modifiers va nhiing k¥ thuat cé lién quan trén rat nhiéu loai
gia stic 6 My.

Cac manh ghép dong héa cho trau bo thit chira cac hormone steroid tu nhién hoic
cac chat tong hop duogc sir dung dudi dang don chat hodc hdn hop. Céc anabolic implants
moéi da dugc phat trién trong sudt 4 thap nién vira qua va mot sd vira duge cap phép nam
2004. Hon 90% trau bo thit & My dugc nhan cac manh ghép trong sudt giai doan nudi
thit. Viéc sir dung mdt cach lién tuc trong thoi gian dai la béng ching vé hiéu qua kinh té
ctia ching d6i v6i nguoi san xuat. Tuan tha cac chi dinh st dung s& khong gay tac dung
xau trén thé trang gia stc hodc chét lugng va su an toan cua trau bd ciing nhu cic san
pham tir thit bo.

Chat bd sung vao thic an B-agonist Ractopamin da duoc FDA cho phép st dung
trén heo thit giai doan xuit chudng nim 1999 va trén trau bo thit nim 2003. San pham
Paylean cho heo va Optaflexx cho trau bo 14 nhitng B-agonist duy nhit sin c6 & My. Mot
san pham tuwong tu, Zilmax, duoc phép sir dung & Mexico va Nam phi. Cac san phdm nay
lam tang thanh phan nac cta quy thit va hiéu qua thirc an khi cho an theo liéu chi dinh
trong giai doan 28-42 ngay trude khi xuit chudng.

Somatotropin bo (bovine somatotropin - bST) 1la mot hormone tu nhién, hién nay
dugc san xuat bang k¥ thuat tai to hop DNA. Tir nim 1994, FDA da cho phép sir dung
bST trén bo cai giai doan cho sita. bST lam ting ty 1& tong hop va tiét sita din dén ting
san lugng sira. Nhu ciu cac chat dinh dudng ting do do chi can ting luong thirc an in
vao nhung khong C'?ln t6 hop cac khau phan dic biét. bST khong giy tac dong xau dén
nang suat hodc doi song sinh san cta bo cai, thanh phan dinh dudng va cac ddc tinh san
xudt cta sira ciing khong thay doi. Hién nay c6 khoang 1/4 s6 bo cai & My duoc str dung
bST.



Somatotropin heo (porcine somatotropin - pST) cling tuong tu nhu bST nhung
khac vé thanh phﬁn cac acid amin, tao nén dac thu hoat dong theo loai. Khi pST duogc st
dung cho heo dang ting trudng, su thay d6i dong thoi vé trao d6i chét xay ra, dan dén su
tang tich liy co, giam tich liiy m& trong quay thit. Hiéu qua thirc dn duoc cai thién mot
phan nho giam luong thic dn 4n vao, dong thoi luong chat dinh dudng bai thai giam
dang ké. Cac hiéu qua nay phu thude vao liéu s dung. Mic du khong duge FDA cho
phép str dung 6 My, san pham thuong mai Reporcin duoc cho phép sir dung & Uc va vai
quoc gia khac.

Nhitng k¥ thut bo sung hién nay dang duoc nghién ciru vé su an toan va tinh hiéu
qua trén thu san xudt thit nhung van chua duoc FDA cho cip phep. Nhimg ky thuat nay
bao gdm immunomodulation, nhu vaccine (Improvac) lam tang téc do tang truong va
giam mui hoi thuong cé trén thit heo duc khong thién khi nuéi dén dén tudi xuat chuong
Vi€ce su dung nhiing Plasmid vector hormone tang truong giai phong hormone trong bap
thit thi cho thay trién vong st dung cac plasmid vector nhu mot ky thuat khac dé dat
dugc nhimg hiéu qua twong tu nhu khi st dung ST. Loi ich t6i wu ctia nhitng metabolic
modifiers dang duoc cho phép s dung hién nay va nhing thanh cong trong 16 Iuc phat
trién nhitng nghién ctru chinh 13 sy kéo dai 46 bén va ning suit san xuét cta dan gia suc.
Nhiing loi ich nay duoc chia s& cho ngudi chin nudi, ngudi ché bién va nguoi tiéu dung.

Bai viét nay gidi thiéu sy phan loai, cadc dac tinh va tdc dong ctia cac metabolic
modifiers d3 dugc cho phép sir dung trong chin nudi. Cac van dé bao gém: (1) cic tac
nhan estrogenic va Androgenic ding cho trau bo thit; (2) co ché tic dong va tinh an toan
clia cac S-agonist khi cip bang duong miéng cho thu san xuét thit; (3) tinh an toan va
hiéu qua ciia somatotropine. Bai viét ciing dé cap dén tinh hinh hién nay cta cac
metabilic modifiers di dugc cho phép sir dung trén thé gidi.

Gioi thi¢u

Chin nudi gia siac bén viing doi hoi phai duy tri tbt tinh trang stc khoe con thi,
han ché téi da cac tac dong xau dén moi truong va s dung hiéu qua cac ngudn loi tu
nhién nham giam thiéu chi phi. Strc khoe cua gia stc va tinh an toan thyc pham ciing can
dam bao. Chi phi thirc an chiém khoang 70% chi phi san xudt 1 con thu. Vi vy hiéu qua
chuyén hoa thirc an la dac bi¢t quan trong. Hi€u qua thirc dn co thé duoc cai thién thong
qua lwa chon di truyén; tuy nhién tinh trang phirc tap nay bi chi phdi bo rat nhidu gen nén
viéc sir dung cac chién luogc lua chon gen don gian hay chuyén biét di gip tro ngai.
Nhiing hiéu biét sau hon vé dinh dudng va co ché trao dbi chat dinh dudng ctia tha din
dén sy phat trién va st dung cac metabolic modifiers dé nang cao hiéu qua san xuat thit
va sita. Cac k¥ thuat tong hop va phan phdi cac metabilic modifiers da dugc phat trién
cac nay hon 50 nim, tuy viy dén nay chiing van dang duoc nghién ciru rat tich cuc.

Metabolic modifier 14 nhiing hoc chat lam thay ddi cac con duong sinh hoa de
diéu ph01 chat dinh dudng st dung cho tang truong va san xuét sita. Cac con dudng
chuyén hoa dugc nhim t6i bao gom sy tong hop protein va trao 601 protein trong co
xuong, sy téng hop lipid va trao d6i lipid trong md md, diéu hoa tong hop va tiét sira
trong tuyen stra. Mot s6 metabolic modifiers lam thay doi ty 1¢ gitra sy phat trién co va
mo m& nham cai thién thanh phan quay thit khi con tha dugc giét md. Mot s6 metabolic
modifiers khac dugc sir dung chi dé ning cao ning sudt sita. Hau hét cac metabolic
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modifiers déu lam giam ty 1& chat dinh dudng bai thai ra ngoai so v6i phan chét dinh
dudng duoc giir lai trong co thé.

Metabolic modifiers bao gdm cac hormone tu nhién, cdc hormon steroid tong hop
va nhimg hop chat phenethanolamine téng hop goi 1a B-agonist. Somatotropin dugc s
dung cho bo dang khai thac sita dé 1am ting san luong va hiéu qua san xuét sira. Hai
hormone steroid tu nhién estradiol va testosterone cai thlen tbc d6 va hiéu qua tang
truong trén bo. Cac hop chét P-agonist tong hop duoc cap theo thirc an vao cudi giai
doan xut chudng dé nang cao thanh phan quay thit va ning suat ting truong trén triu bo
va heo. Bagonist khong lam tang ning suat sira va khong duoc cho phép str dung trén bod
dang khai théc stra.

Phéan loai va tac dong ciia metabolic modifiers
Cac tac nhan Estrogenic va Androgenic cho trau bo thit

Cac tac nhan kich thich tang truong estrogenic va androgenic da dugc su dyung an
toan trong san xuét thit bo ké tir 1an dau tién dugc FDA cho phép st dung ¢ My ndm
1956. Sau hop chat di dugc cho phép sir dung & dang riéng l¢ hoac két hop. Liéu dung
ctia timg hop chat khac nhau giita cac manh ghép hdn hop duoc cho phép sir dung. Cac
san phém estrogenic c6 hi€u qua trén bo duc, cac andorgenic lai cé hi€u trén bo céi to;
céc san pham két hop ciing c6 hiéu qua. Nhitng san pham nay khong c6 hiéu qua trén heo
va khong dugc FDA cho phép str dung trén loai vat nay (Hancok, Wagner, va Anderson
1991).

Mot manh ghép hon hop chira estradiol benzoate va progesterone (synovex-S) da
duoc cho phép s dung trén trau bo thit nim 1956 va hon hop estradiol benzoate va
testosterone propionate (synovex-H) cling da dugc cho phép st dung cho trau bo thit
nam 1958. Zeranol hay alphazeranol, hop chat duy nhat st dung trén tru bo va ciru thit
d3 duoc cdp phép nim 1969 dudi tén thuong mai 1a Ralgro. Hop chét cdp qua dudng
miéng melengestrol acetate, mot progestagen tong hop (Pfizer Kalamazoo, Michigan) da
duoc cho phép sir dung nam 1977. Sau san pham dugc cip phép trong thap ky 1980 bao
gdm estradiol-17 8 don (Compudose) va trenbolone acetate don (Finaplix). Sau d6 su két
hop cac san pham thuong mai khac nhau cta estradiol va trenbolone acetate cling dugc
tién hanh, va gan day nhat mot s6 da dugc cap phép vao nam 2003 va 2004,

Sy mo ta chi tiét vé dic tinh héa hoc va co ché tic dong cia cac hop chat
estrogenic va androgenic da dugc cong bb (Hancok, Wagner, va Anderson 1991; NRC
1994). Céc tac nhan dong hoa (anabolic agents) nay lam tang | toc do tong hop va tich liy
protein co, lam giam khdi luong lipid & mot trong lwong song nhat dinh (NRC 1994,
2000). Mac du cac manh ghép 1am tang lugng tirc dn an vao khoang 5-10%, chung lam
giam nhu cau niang luong duy tri va ting nang luong cho ting truong va vi vay lam ting
hiéu qua thic an 5-15%. Tang trong hang ngay dugc cai thién tdi 25% khi str dung cac
manh ghép cho trau bo dugc cho an khau phan c6 do dam dac cao (Bartle va ctv 1992;
Johnson va ctv 1996; Perry, Fox va Beermann 1991). Tém tit vé k¥ thuat manh ghép st
dung cic san pham thuong mai voi cac cach két hop khac nhau cho thiy: & mot ngudng
nao d6 khi ting liéu cac manh ghép dong hoa (anabolic implant) s& lam ting trong lugng
clia gia sic ma van dam bao thanh phan co thé (ty 18 nac/m&) binh thuong (Bartle va ctv
1992; Guiroy va ctv 2002; NRC 1996). Khi str dung cac manh ghép, hi€u qua sir dung
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cac chét dinh dudng dd hp thu (absorbed nutrients) ting 1én, do d6 lam giam lwong chét
dinh dudng bai thai ra moi truong trén mot don vi tang trong. Mot khdo sat vé cac tac
dong co thé c6 cua viée sir dung cac manh ghép trén chat luong thit bo d két luan rang:
cac tac dong thu dong hodc chu dong cua cac manh ghép dang st dung hién nay la rat
nhd, néu c6 chi anh huong dén d6 mém cua quay thit (Nichols va ctv 2002). Tuy nhién,
c6 thé phat hién dugc sy khac biét, thong thuong la sy tang nhe luc cat va giam do mém
cua quay thit.

Tat ca céac chi tiéu vé tinh an toan (cho con ngudi cling nhu gia sac) va hiéu qua
cua cac metabolic modifier phai dugc Trung tam thuéc Tha y ctia FDA khao sat trudc
khi cho phep su dung 6 My. Mobi san pham thuong mai phai duoc sir dung theo hudng
dan trén nhén, bao gém s6 ngay t6i thiéu va sd ngay toi da duoc khuyen cdo su dung
trudce khi glet mo; tuy nhién khong doi hoi phai co6 thoi gian ngung thudc. Phuong phap
ghép duy nhét dugc chap nhén 13 ciy vao dudi da ¢ khoang 2/3 (middle third) mit sau
tai. Nhitng tai nay duoc loai bo trong quéa trinh ché bién va khong sir dung lam thyc
pham cho con ngudi.

Nim 1989 EU ban hanh 1énh cAm nhap khau thit bo c6 st dung céc chét kich
thich tang truong. Hanh dong cua EU duoc khing dinh va tai khang dinh thong qua cac
tai liéu danh gia nguy co dugc cong bé nam 1999 va 2002, chii yéu lién quan toi st
khoé cong dong khi str dung cac hormone nay. Hanh dong cua EU vao thoi diém do da
khong duge su ung hd cua ca hoi ddng khoa hoc cua EU 1an hoi ddng cac chuyén gia vé
chat bo sung thirc an cua lién két FAO/WHO ciaa WHO. Piéu nay cho thay nguyén nhan
ctia 1énh cdm ndy c6 lién quan dén chinh tri.

Tuy nhién, Uc, Canada, New Zealand va My cho phép st dung nhirng hormone
d6ng hoa (anabolic hormone) ty nhién hay tong hop trén trau bo thit. Co quan thude thi
y va thudc diét con trung ctia Uc (The Austalian Pesticides and Veterinary Medicines
Authority-APVMA) niam 2003 d3 cong bd cac két qua nghién ctru mé rong vé cac sd lidu
nghién ctru cia EU lién quan dén tinh an toan cua viée st dung cac chat kich thich ting
truong trén trdu bo. Cac phan tich doc 1ap cua co quan nay da két luan 13 khong du bang
ching cho thay viéc an cac thuc pham c6 ton du cac chat kich thich tang truong gay anh
hudng xau dén stc khoé con ngudi, ké ca cac nguy co gy ung thu. Ho cing khang dinh
thém la khong c6 1y do gi de xem xét lai hodc thay ddi viéc str dung cac chat kich thich
tang truong & Uc hién nay néu tuan thu dung hudng dan cta nha san xuét.

Beta-agonist

Beta-agonists 1a nhitng hop cht hitu co ti nhién hay tong hop co cau trac hoa hoc
giéng voi cac phenetanolamines. Mot vai S-agonists 43 dugce st dung lam thudc chira
bénh cho ngudi va gia suc dé co nhitng tic dong dic biét trén co tron, trai lai, nhitng S
agonists dé dugc nghién ctru nhu céc tac nhan chdng béo (antiobesity). Nghién ciru cho
thay mot so [-agonists hoat dong gidng nhu metabolic modifiers v6i kha nang déc biét la
tai sip sép cac chat dinh dudng in vao nhim ting phat trién co xuong dong thoi giam
tich liy mé md trén trdu bo, heo, ga gid, ga tdy dang phat trién (Beermann 1993;
Moondy, Hancock va Anderson 2002; NRC 1994). Beta-agonists tac dong qua duong
tiéu hoa va co6 hi€u qua ¢ lidu dung 5-30 ppm khi cho an trong 1 thoi gian ngan (28-42
ngay) & cudi giai doan gan xuat chudng. Tac dong nay bi loai thai theo thoi gian, do d6
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khi str dung nhirng chét ndy can phai tinh toan can than dé xac dinh thoi gian cho an hop
ly. Beta-agonists khong lam tang san luong stta va khong duoc cho phep s dung trén
dan thu giong (Moody, Hancock va Anderson 2002).

Hién nay chi c6 hai san pham Pagonists duge FDA cho phép st dung ¢ My trén
heo va trau bo giai doan xuat chudng. Ca hai san phim nay déu chta ractopamine
hydrochloride duoc san xuat boi Elanco Animal Health, Greenfield, Indiana. Paylean da
dugc cho phép sir dung trén heo giai doan xudt chudng thang 12 nim 1999 va duoc cho
phép sir dung & 21 quédc gia. Thang 6 nam 2003, Optaflexx da dugc cho phép sir dung
trén trau bo thit. Mot [B-agonists khac, zilpaterol, dugc Hoechest-Roussel Vet,
Wiesbaden, Pirc san xuit va ban voi tén thwong mai 1a Zilmax. San pham nay dugc cho
phép str dung & Mexico va Nam Phi va mot sé qudc gia khac dang xem xét dé cho phép
st dung. Nhin san pham s& hudng dan cach dung timg S-agonists cu thé. Khong mot 4
agonists nao dugc EU cho phép st dung nhu 13 cac metabolic modifier trén tha san xuét
(Kuiper va ctv 1998).

O My, heo giai doan xuét chudng duoc cho an Paylean & ty 16 tir 4.5-18 gam / 1
tan thic an (twong tng véi 5-20 ppm ractopamine hydrochloride) trong giai doan 68-109
kg trong lugng va khong can ngung thudc trude khi giét mo. Khi str dung Paylean cho
heo, khau phan thirc dn phai chita 16% protein dé dam bao nhu cau chat dinh dudng. Sy
phat trién co ting thém phu thudc vao su dy du cac acid amin thiét yéu dap tng cho céc
kich thich téng hop protein (Dunshea va Gannon 1995). Cho heo an Paylean ¢ néng do
18 g/tan thirc n trong 30 ngay s& 1am ting ting trong binh quan hang ngay lén t&i 10%,
lam giam lugng thirc dn an vao 3-5%, tang khéi luong quay thit 1én 1kg va ting ty 18 co
ctia quay thit tir 52% - 58% (Dunshea va Gannon 1995; Moondy, Hancock va Anderson
2002; NRC 1994). Diéu nay dan dén ting luong thit nac thém 4,3kg (10-12%) / 1 con
tha. O quay thit c6 trong lwong nhat dinh, luong m& trong quay thit giam tir 27% xudng
con 23%, tuong duong 3kg md giam di. Nhimg thay d6i nay lam tang hiéu qua thirc an
va tang gia tri cua qudy thit heo ma khong gay tac dong xau dén chat luong ciing nhu cac
dic tinh ché bién cua thit. Su lya chon lidu st dung sé tac dong dén muc d6 dap tng cua
tha va dap ung nay thay doi it nhiéu giita cac tinh trang di truyén khac nhau cua céc
giong heo san xuét thit.

C6 thé cho trau bo thit giai doan xudt chudng an Oftaflexx vai lidu tir 10-30ppm
trong 28-42 ngay trude khi xuat chudng, tuy nhién liéu khuyén céo str dung 1a 200mg/
trau bo/ ngay ddi véi bo duc to (Elanco 2003). Liéu dung nay tuong duong voi 20ppm
lwong thirc n an vao binh thuong quan sat dugc & cudi giai doan xuat chudng. Két qua
nghién ctru trén hon 4.000 con bod dugc cho dn Oftaflexx cho thdy ting trong binh quan
hang ngay tang 15-25% ma khong c6 sy thay doi luong thirc an an vao, c6 nghia la da cai
thién dang ké hiéu qua thirc an. Trong luong quay thit ting 2-8kg, quiy thit chira it md
va nhiéu nac hon. Triu bo dugc cho an Oftaflexx s& c6 nhiéu hon khoang 10kg nac so
v6i nhitng con d6i chiing dugc cho an khau phan trong ty nhung khong co Oftaflexx.
Cac dic tinh ngon miéng cia thit bao gdm mui vi, cdu tric, luong nudce cing nhu diém
chat luong cua thit khéng hé thay d6i khi cho bo an Oftaflexx & liéu cho phép. Nhimg dir
liéu tom tit cho thay c6 su giam nhe d0 mém khi cho in liéu cao nhat (300
mg/con/ngay), do ludong dya trén lyc cit Warner-Bratler trén khdi co thin da ludc chin
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(Schroeder va ctv 2003). Nguoi tiéu dung co thé s& khong phat hién dugc nhitng thay d6i
nay vi luc cat tang thém (+0,4 kg) van con bén dudi ngudng binh thuong cé thé phat
hién duogc (0,45 —1,8).

Ning suit tang truong, trong lugng, va ty 1¢ co cua quay thit cling duogc cai thién
khi cho trau bo giai doan xut chudng an Zilpaterol (Zilmax), tuy nhién chat nay khong
dugc FDA cho phép st dung. Zilpaterol khong gay tac dong xau dén chit luong quay thit
khi cho an lidu tr 15 — 30 ngay. Tuy vy, néu cho an tir 45 ngay dén 48 gid trude khi giét
md s& dan dén giam d6 mém cam giac (lower sensory tenderness) va ty & nudce thap hon
cho co dai lung (longissimus muscle) va luc cit cua co ting (Strydom va ctv 1999). Vi
vay thoi gian cho an can phai duoc gioi han it hon 45 ngay trong nhung truong hop nhat
dinh khi chét lugng thit quan trong.

Co ché hoat dong ciia B-agonist

Beta-agonist tac dong truc tiép thong qua cac thu thé B-adrenergic trén co xuong
va mang té bao md va cac tin hiéu generate, nhitng tin hiéu kiém soat hoat dong chuyén
héa trong té bao. Khi cac ractopamine va cic P-agonists khac gin vao cac thu thé
adrenergic trén té bao md, nhiing tin hi€u sinh héa dugc khéi dﬁu, hoat hoa mot $6
enzyme trong duong dan, din dén giam ty 1¢ tong hop va du trit m& (lipogenesis) va ting
huy dong lipid trong t& bao (lipolisis) (Dunshea 1993; Mersmenn 1989; Mills va Liu
1990). Téc d9 tich lity m& hay ting trudng cua thii cham khién tha nac hon. Mirc d6 ciia
nhirng thay d6i ndy phu thudc vao liéu luong va thoi gian cho in cic B-agonists, loai -
agonists va loai vat dugc cho an (Beermann 1993; Mersmann 1998; Moody, Hancock va
Anderson 2002).

Céc té bao co xuong ciing chira cac thy thé B-adrenergic. Tuong tic gitra B-agonist
va thu thé kich thich nhiing duong truyén tin hiéu twong tu nhu trong cac té bao md, 1am
thay d6i chuyén hoéa co theo mot phuong thirc phu thudc lidu st dung (a dose —
dependent manner) (Byrem, Beermann va Robinson 1996). Tiém truc tiép B-agonist
cimaterol, mQt $-agonist chua dugc chép nhan nhu mot metabolic modifier, vao chan sau
cua bo dyc to dang phat trién lam tang ty 1¢ chiét xuat amino acid tir mau, két qua 13 ting
ty 1€ tong hop protein va phat trlen co (Byrem, Beermann va Robinson 1998), su doc lap
cua bat ky nhitng thay ddi noi tiét c6 tinh hé théng. Chua biét rd rang vé nhirng tac dong
trire tiép 1én ty 1e chuyén héa protein (xem bao co cua Beermann 2002). Vi€c tang phat
trién co la do trién dudng (hypertrophy) (tang kich thude cac té bao nhung khong ting sO
lugng te bao). Dbi voi hau hét cac loai gia suc, téng sd soi co trong mot bo co da duoc a an
dinh sin ngay khi sinh ra. Cac thay d6i xay ra trong co xwong va md md chi tiép dién
trong mot thoi gian ngan, va chiing khong duy tri 1au boi vi cac thu thé trén cac mo dich
khéng con nhay cam. Vi du, ¢6 sy diéu hoa giam dang ké trong mdé mé& cua heo trong
vong 4 ngay sau khi bat dau cho an Paylean (Dunshear va King 1995).Vi vay, thoi gian
cho an dugc khuyén cdo 1a khoang gan cudi giai doan Xuat chudng. Thoi gian cho an dai
hon s& c6 it hodc khong c6 tac dong trén sy phét trién co va mdé md, do dé lam giam
dang ké loi ich kinh té.

Nhu cau ning luong cho phat trién co it hon nhu cau cho phat trién mé md. Viéc
st dung thure an cho tang trudéng ¢ nhitng con tha dugc cho an B-agonist 1a hi€u qua hon
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ca. Cac B-agonists kich thich sy phat trién co va 1am giam ty 1& chat dinh dudng danh
cho phat trién mé md, do d6 lam giam luong thic dn can dé san xuat ra nhitng con thi ¢6
cung trong luong. Khi cho cac thu nudi lay thit an B-agonists, chung thai ra it chét thai
hon do d6 tac dong dén moi truong it hon.

Sw an toan khi cho thii san xudt thit in B-agonist

Céc xét nghiém véi nhitng chi tiéu danh gia nghiém ngit vé sy an toan cia cac
chat bd sung va cac san pham thu y phai dugc thuc hién dudi su giam sat ciia FDA trudc
khi mot san phdm duoc cho phép ban trén thi truong cho gia siic nudi dé 1am thyc pham.
Céac xét nghiém bao gdm kha ning gay doc man tinh, kha ning gay dot bién, kha ning
gdy ung thu va nhiing tac dong trén h¢ sinh san qua 2 thé hé. Tinh an toan cho nguoi str
dung cac thyc pham c6 ngudn gdc tir nhitng con thu duoc cho an cac chat bo sung ciing
dugc thir nghiém. Tinh an toan cta ractopamine hydrochloride — thanh phan hoat dong
cua paylean va Optaflexx- duoc thir nghiém trén ca thu thi nghiém 14n tha san xuat nham
thiét 1ap lidu luong va diéu kién an toan, theo do Paylean va Optaflexx dugc san xuét va
su dung.

Nim 1989 EU da ban hanh 1énh cAm st dung tat ca cac B-agonist trén thu san xuat
thit. Tuy vay, khong c6 nhitng khao sat khoa hoc dﬁy du dugc thuc hién dé ung hg 1énh
cam d6, ké ca d6i voi nhimg B-agonist dugce cho phép sir dung ¢ nhitng quéc gia khac
(APVMA 2003). Viéc sir dung khong an toan va trai phép cac B-agonist da va dang xay
ra & nhiéu noi trén thé gidi, diéu ndy co thé da gdp phan vao quyét dinh cam cia EU.

Can phan bi¢t mot sy khac bi¢t quan trong gilra ractopamine va cac [3-agonist
khac. Ractopamine la mot B-agonist thé hé méi duoc thiét ké dic biét dé dap ung cac dac
tinh mong muén cta mot thanh phan thirc an. Cac dic tinh nay bao gém bai thai nhanh
khoi co thé; huéng dén cac mo chuyén biét nhu mé md, mo co; khong ton du khi giét mo
va khong chuyén héa thanh cac hop chat hoat dong khac (active compounds). Cac f-
agonist thé hé dau thi nguoc lai, chiung dugc diéu ché dé hoat dong nhu nhirng loai thude
tr1 bénh, dung dé diéu trj bénh duong ho hép va mot sd bénh khac. Cac dic tinh mong
mudn cuta cic B-agonist ndy khac hin cac dic tinh can c6 cia ndt thanh phan thirc dn
danh cho tht xuit chudng. Vi du nhitng hop chat nay duogc luu lai trong co thé 1au hon;
tac dong trén nhiéu loai mo thay vi chi tac dong trén cac mé dich chuyén biét; ton du
trong co thé dic biét & gan va than. Con nguoi khi an phai cac co quan ¢ ton du mot
luong nhat dinh cac B-agonist trai phép c6 nguy co phat trién céc triéu ching ngd doc p-
agonist (so hoa co tim, co that phé quan). Thém vao d6, mot sé B-agonist khi sir dung
trai phép (clenbuterol) s& chuyén hoa thanh nhimg chat doc hoic nhitng chat hoat dong
manh hon va ton du trong mo. Ractopamine khong chuyén hoa thanh chat doc hodc cac
chat hoat dong manh hon va vi thé né duoc cho phép sir dung trén thi san xudt thit.

Ractopamine ciing dd duoc khao sat nhitng tic dong co thé co trén stc khoe cua
gia stc. Vi¢c khao sat dugc thuc hién voi liéu cao hon it nhéat 10 1an lidu duoc phép st
dung. C6 nhitng thay d6i nhé vé cic hanh vi cua heo dugc cho n ractopamine
hydrochloride liéu 10ppm. Ching tré 1én kho bat gitt va nhay cam véi cac stress hon.
Tuy véy, khong c6 nhiing thay d6i dang luu y trong hau hét cac nghién ciru.

Somatotropine (hormone tang trudéng)



Somatotropin (ST) 1a mot protein hormone dugc san xuat & thuy trude tuyén yén
va duoc tiét vao trong vong tudn hoan mau. ST cua cac loai khac nhau thi khac nhau d6i
chut vé cau trac do d6 c6 su chuyén biét theo loai. ST c6 mot sd vai trd quan trong trong
su phét trién va truong thanh ciia hé co, xwong, mé md va gan cla cac gia sic dang ting
truong. N6 dong vai trd quan trong trong su phdi hop trao d6i lipid, protein va khoang
clia gia stc va cac loai vat hitu nhii khac. Viéc ting ST trong mau sé lam ting luong chét
dinh dudng danh cho phat trién co va xuong va giam luong chat dinh dudng danh cho
phat trién moé md trén tha san xuét thit (Etherton va Baumann 1998). ST ciing lam ting
san xuAt stta ¢ bo dang khai thac stta (Baumann 1999; Baumann va Vernon 1993). Hi¢u
qua cua tong ting trong trong giai doan tang trudng va cua san lugng sira dugc cai thién
dan dén giam lugng chit dinh dudng bai thai ra ngoai tinh trén don vi thit va sita san
xuét duoc.

ST bo va ST heo ban déu dugc san xudt bang cach chiét xuét va tinh ché tir tuyén
yén cua heo va bo. Luong hormone san xuat duoc bang phuong phap nay khong di cho
cac nha khoa hoc thuc hién cac nghién ciru trén gia suc 16n. Pau nhitng nam 1980, ky
thuat tai t6 hop DNA da duogc st dung dé san xuit ra luong 16n cac cac ST phuc vu cho
cac nghién ctru khoa hoc. Ngay nay k¥ thuat ndy duoc dung dé san xuat ST cho cac muc
dich thuong mai. Nam 1994 FDA da cap phép st dung cho Posilac, mot ché pham bST
giai phong cham dugc san xuat boi Monsanto (St. Louis, Missori). San pham nay ngay
cang duoc sir dung rong rdi va da chiém xap xi 1/4 sb bo sita ctia My. Nang suat thyc té
da dugc chimg minh. Sy gia ting san luong sira, ham lugng chat béo va protein trong sita
1a gidng nhau gitta cac nam khi cho hon 350 dan bo v6i hon 800 ngan con bo sita dn bST
trong sudt 4 nam lién sau khi bST dugc cho phép st dung (Baumann 1999). ST heo
khéng duogc cho phép sir dung & My, tuy nhién né lai dugce cho phép sir dung & 14 qudc
gia khac (Donshea va ctv 2002).

Hiéu qua ctiia somatotropin trén bo giai khai thac sira

O nhitng nghién ctru dau tién, bSt chiét xuat tir tuyén yén di duoc cho an trong 10-
12 tuan va di 1am tang san lugng sira 1én t&i 40% ma khong gay bat ky tac dong phu nao
(Brumby va Hancock 1995; Machlin 1973). Ban dau, ngudn cung cap bST bi han ché
nén so gia suc trong cac thi nghiém tim hiéu Ve cac tac dong sinh hoc cua bST nho do
vay tién trinh nghién ctru bi cham. Viéc san xudt bSt tai to hop duoc cai thién cho phép
nghién ctru cin k& hon cac co ché tac dong va khoang thoi gian san luong sita ting 1én,
cling nhu nghién ctru cac yéu t6 anh huong dén cuong do va do dai cia dap tng ting san
luong sita. Két qua nghién ctru so bo ban dau sir dung bSt tai to hop (Baumann va ctv
1982) cling nhu cac nghién ctu trong thoi gian dai (188 ngay) (Baumann va ctv 1985)
cho thiy co su gia ting dang ké san lugng va hiéu qua san xudt sita. Ky thuat tai to hop
dugce cai thién lam cho lugng bST phong phu, nhiéu nghién ctru di duoc thyc hién trén
khap thé giot nham danh gia tiém ning (mg dung cic san pham nay vao nganh cong
nghiép san xuat sita.

Nhitng nghién ctru sir dung somatotropin di chimg minh rat nhiéu khai niém quan
trong vé cac tac dong trén su trao doi chat cua bo sita, sttc khoé va thé trang, nhu ciu
dinh dudng, thanh phan va chat lugng sira, tinh an toan ciia san pham d6i voi con ngudi
va gia suc. Céc phat hién bao gom:



. Sy ting san xudt stra xay ra ngay sau khi stir dung bST va lugng thirc an thu an vao
tang trong vai tudn dau tién dé thoa man nhu ciu gia ting cc chat dinh dudng
danh cho tong hop va tiét sita (Peel va Baumann 1987). Viéc cung cap khong day
du chat dinh dudng s& lam giam hi€u qua cta bST, tuy nhién, khong can thlet phai
t6 hop khau phan dic biét. Chi cAn quan 1y tt dé cung cip day du vé sd luong
thirc dn binh thudng s& phéat huy hét hiéu qua ctiia bST (NRC 1994).

. Thanh phan va cac dic tinh ché bién cia sita khong thay d6i khi st dung bST

(Lauren va ctv 1992, Van Den Berg 1991). Su khac biét vé thanh phan sita lién
quan dén glong, di truyén, giai doan cho sira, khau phan, méi truong va mua vy la
nhu nhau bat ké 1a co s dung bST hay khong. Ham lugng yéu té ting trudng
gidng Insuline 1 (IGF 1) trong stra tang nhe sau khi sir dung bST tuy nhién khong
vugt qua gidi han bién dong binh thuong trong sudt giai doan tiét sira.

. Phan ning luong bo sira danh cho nhu cau duy tri va hiéu qua ting phan cta su
tong hop sira thi khong thay do6i do bST (Krichgessner va ctv 1991; Tyrell va ctv
1988). Hiéu qua tung phan cua sy tong hop sira khong thay d6i 1a hop 1y vi cac
con dudng chuyen hoa cua téng hop va tlet stta khong thay d6i khi bST duoc sir
dung. Ty 1& té bao tong hop sira tang va té bao tiét sira ton tai 1au hon khi str dung
bST. Viéc khong c6 nhing thay dbi vé nhu cau nang luong duy tri cho cac chirc
nang binh thuong va viéc keo dai hon thoi gian tiét sita cho thiy thé trang chung
ctia con thu khong bi anh hudng x4u.

. Ty 1¢& chat dinh dudng danh cho san Xuat sira nhiéu hon va ty I¢ chat dinh dudng
bai thai qua phan va nudc tiéu it hon di lam giam lugng chat thai trén mot don vi
sita san xuit dugc. Hiéu qua st dung cac chat dinh dudng da hap thu (absorbed
nutrients) 1a két qua cua sy két hop thudng xuyén cac qua trinh sinh ly va chuyén
hoa md. Cac chit dinh dudng duoc wu tién st dung boi tuyén sita bang cach thay
d6i su chuyén hoa protein, lipid va khoang & cac md nhu mé gan, co, xuong, md
ma khong gay rdi loan trao doi chat nhu tiéu dudng, ketosis hay giam kha ning
sinh san.

. Chirc nang sinh san binh thudng, su phét trién ctia bao thai trong giai doan mang
thai, tinh trang stc khoé ctia ca bo me 1an bé con déu khong bi anh hudng bai
bST. bST khong 1am tang bénh 1am sang va can 14m sang dbi véi bao thai. FDA,
cac hiép hoi y khoa va hoi dong khoa hoc két luan rang viéc st dung bST khong
gay cac van d¢ lién quan dén sirc khoé va an toan cho ngudi tiéu dung.

Tinh an toan cia ST

Xéc dinh tinh an toan thyc pham cua ST v&i con nguot bao gom cac xét nghiém

trén tha thi nghiém va trén tha san xuét sira hodc thit nhiam thiét 1a8p su an toan cho ca
bST 1an pST. ST duoc san xuét ty nhién trong thit va sita va ndong do ST khong ting
trong sudt thoi gian sir dung bST. Tham chi néu ham luong ST trong sita va thit ¢ ting
do viéc st dung bST hoidc pST né ciing khéng giy nguy hai ddi voi con ngudi bai vi ST
12 mot protein ¢ cdu tric chuyén biét theo loai. Hon nita, ca bST va pST déu khong c6
tac dong trén ngudi ké ca khi duoc cip bang dudng tiém chich. Thi nghiém cho chudt dn
liu cao hon 100 lan so véi lidu khuyén cao sir dung trén thii san xut cho thay bST bi
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tiéu hod nhanh thanh cac acid amin don hodc cac chudi peptide ngan khong gay tac dong
giong ST.

Hi¢u qua cua ST trén heo va thu nhai lai dang ting truéng

ST phai duoc cip bang duong dudi da moi cd tac dong sinh hoc vi néu cap qua
duong miéng nd sé& bi tiéu hoa gidng cac protein khac.Viéc cung cap ST hang ngay bing
duong dudi da cho phep hap thu hormone overtime va gay cac dap ung thé hién diing
tiém nang di truyen cua su phat trién co. Viéc cung cap hang ngay pST lam tang tang
trong hang ngay dong thoi cai thién thanh phan quay thit theo kiéu phu thudc vao lidu sir
dung (Cambell va ctv 1988, 19891991; Dunshear va ctv 2002; Etherton va ctv 1987).
Téng khéi co cta quiy thit & cung trong luong co thé sdng ting 28% khi sir dung & liéu
thip 50ug/kgP va 38% khi str dung & heu cao 200ug/kgP (Krich va ctv 1992). ST lam
giam ham luong chit béo trong co va tong md md trong quay thit (Thiel 1993). Nhiing
nghién ctru ndy di mo ta toan dién cac dap Gng ddi véi pST khi heo dugc cho in khau
phan day du. Cac dap ting sé kém hon néu cung cap khong du cac chat dinh dudng, dic
biét 1a protein. Bdi vi pST lam giam ca tich luy m& 1an lwong thirc n an vao, viéc diéu
chinh khau phéan dinh dudng dic biét 1a chia khoa dé t6i wu hoa cac dap tng.

ST tac dong rat it trén kha ning tiéu hoa chat dinh dudng. Cac tac dong nay la két
qua cua sy gia tang hi¢u qua st dung protein trong khau phan. Trong mot sb truong hop
c6 thé c6 su gia tang nhu cau protein dé phuc vu cho sy tiang tich luy co. pST tac dong rat
it hoac khong co tac dong lén nhu cau protein hang ngay cua heo dang tang truong (30-
60kg). pST cling tac dong it dén hiéu qua st dung protein trong thirc an d6i v6i heo giai
doan xuat chudng (60-120kg). Co sy gia ting nhu cau protein tuong ng voi sy tang tich
lu§ protein (Campell va ctv 1991; Dunshear 1994). Thit bai trong viéc ting potein khau
phan s& 1am giam hiéu qua kich thich tich luy mo co va protein cua pST.

Mac du lugng protein va nang lugng khau phan an vao tac dong 1én cac dap ung
tich iy protein, sy tich Ifly m& giam ¢ moi mure do protein va nang luong khau phan heo
an vao khi st dung pST. Trén cac heo duogc sit dung pST, ¢ tit ca cic muc dd ning
lugng, tich lily protein ludn cao hon so voi tich lily m& va nang lugng. Su tang téng hop
protein dan dén sy ting nhu ciu ning lwong duy tri. Nhu cau nang luong duy tri tang két
hop vo1 lugng thirc an an vao giam co thé gio1 han cac dap ung voi pST néu khau phan
an vao khong dap ung dii tiém ning phat trién co (Dunhsea 1994).

Su tich lily protein trén thi nhai lai dang tang trudng thuong bi gidi han boi nang
luong, diéu nay giai thich tai sao thi nhai lai dugc str dung ST thudng khong giam luong
thurc an an vao. Sy tich lly lipid gidm va phém nang luong du ra do giam tich lay lipid
dugc chyén sang cho su tich liy protein (hay tlet stra). Vi vay, dé dat duoc nhitng loi ich
t6i da cua cac ST ngoai lai (exogenous ST), cin phai ting toi da chat dinh dudng an vao
bat ké loai gia stic va tinh trang sinh 1y.

S6 luong va chat luong protein khau phan ciing c6 thé gidi han céc tac dong cua
ST trén su tich liy protein ¢ thi nhai lai. Quan diém nay dugc chimg minh qua viéc cung
cap bd sung protein chat lugng cao dudi dang casein hap thu qua da mui khé da lam ting
dap Gmg ddi v6i bST (Beermann va ctv 1991; Houseknecht va ctv 1992).
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Su tang toan bd co thé, ty 1€ co trong quéy thit heo, ctru va trau bo mot cach phu
thudc vao lidu sir dung da chimg minh rd nét nhitng anh huong quan trong cta ST trong
su tang truong co xuong (NRC 1994). Sy ting phat trién xuong doi khi xay ra dong thoi
v6i thay d6i nhe vé chat luong thit. Vi du, rat nhiéu nhitng van m& va m& bén trong bo
co bi giam déu khi st dung pST. C6 it hodc khong co nhitng tac dong cta pST trén do
mém cua thit va vé bén ngoai dugc béo cao (Dunshea 1994).

Co ché hoat dong ciia somatotropin

Nhiing tdc dong cta ST b1 anh hudng bdi trang thai sinh 1y, tuy nhién trong moi
truong hop, ST két hop su trao d6i chat véi cac chét dinh dudng thanh phan (partition
nutritions) vao md co, md xuong (giai doan tang truong) va su téng hop sita (giai doan
san xudt sira). Nhiéu tac dong cua ST 1a truc tiép va trung gian théng qua cac dap tmg
thay d6i dbi véi cac hormone homeostatic nhu insulin hodc catecholamines. Cac tac
dong khac 1a gian tiép va duogc cho 1a qua trung gian hé thong cac IGF.

RS rang ST lam tang tich Ity protein trén thu tang truong va téng hop protein stra
d6i voi tha san xuat stra, tuy nhién co ché chinh xac va muc do tac dong chuyen hoa
protein 1a tryc t1ep hay gian tiép thong qua hé thong IGF van dang 13 cac chu dé nghién
ctru s6i n6i. Hau hét cac nghién ctru deu cho thay d6i véi thi dang ting truong, viée tang
tich Ity protein chu yéu 1a do ting tong hop protein va it tic dong dén sy thoai bién
protein. Su tang tong hop protein cung voi giam oxi hoa cac acid amin (sir dung nhu
ngudn cung nang lugng) cho phép phan 16n cac acid amin da hap thu (absorbed acid
amin) dugc s dung cho tich Iy protein.

St dung bST cho bo dang san xuat sita s& 1am ting tong hop tat ca cac thanh phan
cua stra va do d6 lam téng san luong sira. Co ché nay lién quan dén viéc tang kha nang
tong hop va kéo dai tudi tho ciia cac té bao biéu mé tuyén sira. Sy tang luong mau dén
tuyén silta va tang hép thu cac chat dinh dudng tir mau vao tuyén sita ciing xay ra. Su
tang tong hop stta con do mot loat nhing thay d6i xdy ra & cac md khac cua co thé nham
dam bao cho tuyén sita ludn dugc cung cap day du cac chat dinh dudng can cho sy tong
hop sita. Nhiing thay doi nay lién quan dén hau hét cac mé trong co thé bo.

Su tong hop lipid trong nhimg mé m& cua heo dang tang truong dugc str dung
pST giam dén 85% (Dunshea 1992). Kha nang kich thich tong hop lipid cta Insulin cling
giam tuong ty, chu yéu do giam nhay cam d6i voi Insulin. Str dung pST lam giam toc do
loai thai glucose ra khoi co thé trong dap tmg ddi véi thr nghiém Insulin hay glucose, va
c6 sy ting té bao plasma dap ung vai Insulin dé tang hap thu glucose sau bira an (Wray-
Cahhen va ctv 1991). Viéc dé khang véi insulin va sy giam tong hop, dy trit mdé md va
su oxi héa glucose 1a nguyén nhan cia sy giam lugng thirc an an vao khi sir dung pST.
Str dung pST ciing gy thoai bién lipid trong cic dap tng véi cac kich thich adrenergic
trén heo va trau bo.

Sw phat trién cac ky thuit metabolic modifier

Céc hop chit bd sung dang duoc nghién ctru vé tinh hiéu qua va an toan trén tha
san xudt thit. Nhitng hop chit nay bao gdm cac chéit bd sung vao thirc an betain va
chromiun picinolate va vaccine (Improvac) lam tang toc do ting truong, giam mui hoi
thuong thiy trén nhitng heo duc khong thién dugc nudi dén trong luong xuit chudng
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(Dunshea 2001). Viéc sir dung nhiing plasmid vector hormone tang truong giai phong
hormone trong mé co thi cho thay tiém nang st dung nhiing vector nay nhu nhiing ky
thuat maéi dé dat duoce nhitng hi€u qua twong tu nhu khi st dung ST (Draghia-Akli va ctv
2003).

Két luan

Nghién ctru khoa hoc gitp hiéu biét vé sy diéu phdi st dung chat dinh dudng
trong chin nudi dan téi nhitng phat trién c6 tinh thuong mai, su cho phép ciia FDA va
viéc str dung cac metabolic modifiers. Ba nhom metabolic modifier dugc str dung bao
gdém cac manh ghep dong hoa estrogenic va androgenic dung cho trau bo thit giai doan
tang truong va xuét chudng; B-adrenergic agonist ding cho trau bo, heo thit giai don Xuét
chuong, va hormone somatotropin (hormone ting trudng) cho bo dang san xuat sita. O
mot s6 nude, somatotropin con dugc cho phép str dung trén heo. Nhitng hop chat nay
1am thay d6i trao d6i chét ctia con thu theo nhitng cach chuyén biét nhim ning cao ting
trong va lugng thit, stra tao ra trén 1 don vi thirc an an vao, do dé cai thién hi€u qua san
Xuat sira, thit. Loi ich tdi wu ctia nhitng metabolic modifier dang dugc cho phép sir dung
va nhiing 16 lyc phat trién thanh cong trong cac nghién ctru chinh 1a su ting d6 bén va
kha ning san xuit ctia dan gia stc. Nhiing loi ich ndy duoc chi sé cho ngudi chin nudi,
ngudi ché bién va ngudi tidu dung. Ngudi chin nudi duge loi nhd vao su cai thién hiéu
qua san xuét; ngudi ché bién duoc loi vi ting ty 1& nac va ning suét sita; va ngudi tiéu
dung c6 1gi vi san phém ré hon, sach hon va vi nhitng yéu cau khét khe vé tinh an toan
cho con ngudi va gia stc déu duge dap tng.
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