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ANH HUONG CUA NHIET PO CAO PEN NANG SUAT
TANG TRUONG, HIEU QUA SU DUNG THU'C AN VA
HOAT TiNH CUA ENZYME TONG HQP VA PHAN GIAlI
CHAT BEO O MO MO VA GAN HEO TANG TRUONG
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ABSTRACT

The experimental design included 2 different environmental treatments (TLOW: 23°C,
60% H vs THIGH: 33°C, 60% H). The pigs were fed ad libitum on the same diet during 4
weeks. At the final period 4 pigs were killed, adipose tissues were sampled and stored in
the super freezer at -400C and for liver samples at -80°C. Results on daily weight gain of
pigs were significantly higher (P<0.05) in TLOW (1016g) than THIGH (490qg); feed
intake (1.255 vs 2.215 kg/day) and feed efficiency (39.2% vs 46.3%) were also improved
in the TLOW. The activities of adipose lipogenic malic enzyme (ME, 13.8 vs
19.3nmol/min.mg protein) and fatty acid synthase (FAS,4.25 vs 4.52nmol/min.mg protein)
were higher in the TLOW. In contrast, the liver lipolitic enzyme activity of carnitine
palmitoyltransferase (CPT) was higher in the THIGH (3.55 vs 3.04 nmol/min.mg protein)
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TOM TAT

BG tri thi nghiém voi 2 nghiém thirc la diéu kién ve nhiét dg khdc nhau LOW (23°C, 60%
H) doi véi HIGH (33°C, 60% H). Heo thi nghiém dwoc cho an tw do voi cung mot logi
khdu phan thirc an trong 4 tuan thir nghiém. Cudi thi nghiém, 4 heo dwoc mé khdo sat va
cac mau mé lung cung gan heo dwge thu thdp va trit ¢ nhiét @6 -40°C va -80°C. Két qua
Vé tang trong binh quéan/ngay khdc nhau cé y nghia (P<0,05) ¢ LOW (1016g) doi voi
HIGH (490g); mitc an (1,255 déi véi 2,215 kg/ngay) va hiéu quad sir dung thirc an (39.2%
doi voi 46,3%) ciing cao hon ¢ LOW. Hoat déng ¢ mé mé doi véi enzyme tong hop
lipogenic malic (ME, 13,8 doi véi 19,3 nmol/min.mg protein) va fatty acid synthase (FAS,
4,25 d6i voi 4,52 nmol/min.mg protein) ¢ gan ciing cao hon & LOW. Nguoc lai, hoat tinh
cua enzyme phdn giai lipolitic cua carnitine palmitoyltransferase(CPT) o gan heo thi lai
cao hon ¢ HIGH (3,55 déi véi 3,04 nmol/min.mg protein).

Tir khoa: md mé-gan heo, enzym téng hep - phan gidi lipid

1 GIOI THIEU

Nhiét d6 cao cia moi truong va tiéu khi hau chudng nudi di anh hudng truc tiép dén
ning sut tang trudng cua gia sic, dac biét ddi voi heo. Khi nhiét do ting cao thi heo
s€ bi stress nhiét, gay giam lugng thire an ti€u thy hang ngay. Pong thoi heo phai gia
tang sy mat nhiét qua duong ho hép va tang su van chuyén cua mau dén da. Vi vay
nhu cau duy tri vé nang luong s& cao hon binh thuong, 1am giam s6 lwong niang luong

1 B mon Chin nudi, Khoa Nong Nghiép & SHUD, DPHCT ) . .
2 BM Sinh ly & Dinh Dudng Gia Stc, Vién Nghién Ctru Quoc Gia vé Chin Nudi & Pong Co, Nhat Ban
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tich lidy cho nhu cau ting truéng va phat trién cua heo (Foster, 1990; Takada &
Saitoh, 1998; Harmon, 2000). Nhiing hoat dong vé sinh hoa trén 14 biéu hién trie tiép
tir hoat tinh ctia cic enzyme téng hop va phan giai chit béo xdy ra bén trong té bao &
cac mé md va gan cua gia suc (Murray et al., 1996).

Muc tiéu: khéo sat sy khac biét vé nhiét d6 moi truong anh hudng 1én tdc do tdng
trudng, muc tiéu thu thirc an va hi¢u qua st dung thirc an cua heo. Nhiing chi tiéu
k¥ thuat va kinh t& ndy s& duoc phan anh qua hoat dong ctia cic enzyme téng hop
(Malic va FAS) va phan giai (CPT) chat béo & mé md va gan heo bang cac phuong
phap ly trich enzyme va do ludng hoat tinh trén quang phd ké.

2 PHUONG TIEN VA PHUONG PHAP
2.1 Pia diém, doi twong va thirc in thi nghiém

Bang 1: Thanh phan thyec liéu trong khiu phan thirc fin ciia heo thi nghiém

Thuec liéu %
Bép vang, lia mach 67
Dau nanh ly trich 20
Tinh bot bap 5
Bot ca 2
Chat béo 4
Pre. khoang, vitamin 2
Tong sd 100
Bang 2: Thanh phan va gia tri dinh dudng ciia khau phan thirc in
Thanh phan %

CP 16,0

EE 3,0

CF 50

Khoang tong s6 7,0

Canxi 0,5

Phot pho hitu dung 0,4

TDN 78,0

DCP 13,5

CP: protein thd, EE: chiét chat éter, CF: xo thé, TDN: téng s6 dudng tiéu héa, DCP: protein tiéu héa

Thtr nghiém da dugc thuc hién & BO mén Sinh 1y va Dinh dudng gia stc, thudc
Vién Nghién Ctru Qubc Gia vé Chin Nudi va Pong Co cua Nhat Ban. Véi 8 heo
duc thién, lai ba mau Duroc x (Landrace-Large White) trong cung mét lira cua 2
bay heo va co trong lugng binh quan la 36kg, dugc b tri theo khéi hoan toan ngiu
nhién vao chuong nudi ca thé, trong khu thi nghiém vé trao ddi bién dudng (co
cung diéu kién vé do chiéu sang va téc do gid). B6 tri thi nghiém vai hai nghiém
thirc 1a diéu kién moi truong khac nhau: nhiét do thap -LOW (23°C, 60% H) d6i
véi nhiét d6 cao -HIGH (33°C, 60% H). Heo thi nghiém dugc cho an tu do véi
cung mot loai thirc dn hdn hop, dang cong nghiép c6 cing thanh phan va gia trj
dinh dudng, trong 4 tun 18 nudi thir nghiém (Bang 1 va 2). Cac s liéu vé trong
lwong, ting trong, mirc dn va hiéu qua sir dung thirc dn cua heo duoc xu 1i théng ké
bang phan mém Minitab version 13.2 (Ryan et al., 2000).

37



Tap chi Khoa hoc 2008:9 36-40 Truong Pai hoc Can Tho

2.2 Phuong phap tién hanh

Heo thi nghiém duoc can trong lwong hang tuan va murc thirc 4n tiéu thu hang ngay
déu duoc ghi nhan. Nudc udng tu do, duge cung cap riéng. Vao cudi thi nghiém, 4
heo duoc giét md va cdc miu md lung dugc thu thap va bao quan ¢ nhiét o -40°C
cung gan heo ¢ -80°C.

Hoat dong ctia cac enzyme tong hop va phan giai chit béo & m6é m& va gan heo
dugc xac dinh bang phuong phap ly trich dung dich enzyme va do hoat tinh dua
trén quang phd ké. Cac enzyme tong hop chat béo duoc phan tich bao gom malic
enzyme (ME) va fatty acid synthase (FAS), cing enzyme phan giai chit béo la
Carnitine Palmitoyltransferase (CPT).

2.2.1 Xac dinh Malic enzyme (ME) (Ochoa, 1955)

Mau m& cung hoa tan voi buffer solution pH 7.4 (0.25 M sucrose, 10 mM HEPES,
1 mM DTT va I mM EDTA). Mau dugc lam dong nhat ¢ toc do 20 x min 10’00'1 .
Dung dich chtrta enzyme (trit -80°C) dugc ly trich boi Ultra centrifuge vai toc do
cao: 39.000 RPM (105.000 g), & 4°C trong 1 gio. Hoat dong cia ME dugc xac
dinh bang may quang ph6 ¢ 340 nm - ABS (0) standard va range x 20 mV. Toc do
la 20 mm/min, & moi truong 25°C, Véi cac tac nhan chu yéu la Tris HCl, NADP?,
MnClz va L-malate.

2.2.2 Xac dinh Fatty Acid Synthase (FAS) (Kim et al., 1981)

Mau md va gan heo dugc xtr ly nhu quy trinh ly trich va do trong cung diéu kién
cia may quang pho doi voi ME. Tuy nhién khac nhau la nhiét d0 & moi truong
phén tich (37°C) va c6 su hién dién ctua c&c td&c nhan KH:POs, KoHPO4, Acetyl
CoA, Malonyl CoA va NADPH.

2.2.3 Xdac dinh Carnitine Palmitoyltransferase (CPT) (Bieber et al., 1972)

Gan heo duoc trit & -80°C va xtr ly cung loai buffer solution pH 7.4 nhu trén. Mau
dugc 1am dong nhat va ly tim & 400 g trong 10 phat. Dung dich enzyme ly trich
dugc phan tich & moi truong 25°C, spectrophotometer 412 nm. CTP dugc xac dinh
dua trén tong s cia CoA tao thanh tir phan tmg DTNB cua palmitoyl CoA
(carnitine +) trir cho gia tri mau blank (carnitine -).

Hoat tinh CPT = Téng (carnitine +) — Blank (carnitine -) = (AE)
Phuong trinh hoat tinh CPT = AE x 2/ (13.6 x 0.01 w/min/ml)
[nmol/min.mg protein*]

Protein duoc xac dinh bang phuong phap Lowry et al. (1951).

3 KET QUA-THAO LUAN

Su tang trong, muc ti€u thu thic dn va hi€u qua st dung thic an cua heo thi
nghiém dugc trinh bay trong Bang 3. Tang trong binh quan (kg/con/ngay) cua heo
& tudn 1, 2, 3 va trong sudt giai doan nudi da thip hon mot cach cé ¥ nghia
(P<0,05) ¢ HIGH so vdi LOW. Ngoai ra, mirc tiéu thu thirc an hang ngay va hiéu
qua st dung thirc an cling c6 cung khuynh hudéng gidm & heo dang tang trudng
trong diéu kién nhiét do cao. Foster (1990) da cho biét khi bién d6 nhiét chénh léch
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(35°C ddi voi 24°C) thi muc tiéu thu thirc an va téc do ting trudng cia heo s&
giam, nhung hé sb chuyén ho4 thirc an khong bi anh hudng. Két qua nghién ciru
ciia Harmon (2000) ciing cho thiy lugng thirc dn vao cua heo s& thip hon khi &
nhiét do chudng nuoéi 1a 32°C so védi 20°C.

Bang 4 cho thay hoat tinh clia enzyme tong hop chat béo ciia mdé md 1a ME (19,3
dbi véi 13,8 nmol/min.mg protein) va FAS (4,52 dbi véi 4,25 nmol/min.mg
protein) & gan heo thi c6 gia tri cao hon & LOW. Nguoc lai, hoat tinh cua CPT
(3,55 d6i v6i 3,04 nmol/min.mg protein) phan giai chat béo ¢ gan heo lai cao hon
& HIGH. Diéu nay c6 y nghia 1a khi nhiét d6 méi truong cao thi hoat tinh cua céac
enzyme tong hop chit béo & mdé md va gan heo s& yéu hon, nguoc lai enzyme
phan giai chat béo & gan s& manh hon. Chinh vi thé ma trong diéu kién nhiét do
moi truong cao thi sy tich liy md ¢ co thé heo s& cham va than thit cia caa heo s&
nhiéu nac hon (Foster, 1990; Takada et al., 1993).

Bang 3: Anh hwéng ciia nhiét dd 1én niing suit ting truéng, mirc in va hiéu qua sir dung
thire an cia heo

Nhi¢tdd  HIGH:33°C  LOW: 23°C P SE
Chi tiéu
Trong luong (TL) dau ky, kg 35,0 37,3 0,805 5,906
TL cubi ky, kg 45,3 58,7 0,316 7,145
Téng trong binh quan, kg/ngay
Tuén 1 0,643 1,036 0,121 0,106
Tuan 2 0,472 0,972 0,046 0,079
Tuén 3 0,358 1,043 0,011 0,051
Giai doan 0,490 1,016 0,024 0,059
Mtrc an, kg/ngay
Tuan 1 1,160 2,280 0,082 0,242
Tuén 2 1,315 2,350 0,144 0,312
Tuéan 3 1,285 2,020 0,100 0,178
Giai doan 1,255 2,215 0,104 0,238

Hi¢u qua st dung thirc an (tang
trong/thtrc an)

Tuan 1 0,556 0,454 0,072 0,020
Tuan 2 0,356 0,420 0,238 0,027
Tuan 3 0,279 0,523 0,102 0,060
Giai doan 0,392 0,463 0,179 0,025
Bang 4: Hoat dong ciia ME, FAS va CPT ¢ mé mé va gan heo dang tang truéng
Nhiét do HIGH: 33°C LOW: 23°C
Chi tiéu
Malic enzyme (ME)
(nmol/min.mg protein) 13,80 19,30
Fatty acid synthase (FAS)
(nmol/min.mg protein) 4,25 4,52
Carnitine palmitoytransferase (CPT)
(nmol/min.mg protein) 3,55 3,04
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4 KET LUAN - KIEN NGHI

Qua thi nghiém khao sat vé su khéac biét cua nhiét dd moi truong nudi thép (23°C
dbi véi 33°C) di c6 anh hudng mot cach co v nghia 1én tde do ting trudng, mirc
tiéu thu thirc an va hiéu qua st dung thirc an cua heo dang tang truéng. Cac chi
tiéu k¥ thuat va kinh té nay ciing da dugc phan 4nh qua hoat dong cta cac enzyme
téng hop (Malic va FAS) va phan giai (CPT) chit béo & m6é m& va gan heo.

Dé nghi thi nghiém can dugc tiép tuc nghién ctru ¢ diéu kién cua dong biang song
Cutu Long nham phat huy t01 da yéu té méi truong sinh thai pht hop cho su sinh
trudng, phat trién va san xut cia vat nudi trong vung.
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