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Fig. 1 Indoor temperature of experimental group L2
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Fig. 3 Change of the mtDNA in different muscle tissues number of Min pig and large white pig after cold treatment

3 Hgiwsihwe

fE it 3 ) e G S P B BROR R A O TR
e e . LS . LG NS A MR B S AR
SR A R ORI AR E . WU P B 7 R
X 8 IO IR — A PR SH B UL WO I 85 2 A
REHE . I LA e 7= . (ELEE 22 A9 JUL PR B O 2 = B e
s R A 05 5 RSB AE BL T AR BRI 7 A
BT o 48 €4 18 I 2 T B0 S e A R A
1B S5 RT BF5E % B0 LIRS 2H 2R 19 JUL I 48 1 (sarco-
lipin) 2 n] 375 5 HC 8 PR B A0 UL A AR B » AT 77 2 A
X RGO B T AR . Bt s
V5 WUIA) 2 23 38 0 41 ) i A 185 B 0 J80TS 2 A
64

Y Wl BSOS B o (PGC-10) , PGC-1a 7] il 180 25 %7
PR AL WA A LA A ORI L ZT A 2 R AR ]
O, o AVR I PR 58 T LA A B S 1 ™ A, AN g 1T P ) 3L
fift S ILPA B Wi s 5 & sk b b L R AR 2 2R
G/ E TR

B WUAR 956 A [ 1 4] o3 b v, T LA AR 22 Fib
Gy KU TERRAE A LI AR 32 3h O T . A AT
HEWCH A CPO LA LT Ol DLk AT R 4y . T A
JLET 4 Al I 2L LT 4 ZoRi AR | WLEL AR 1R =6 40 i
A A AU A O T TR M Ui 2 Ry
Ao I BIWUER 2l ] (3 LEF 2 . 5 2T LT 4 A I
HRAE VAR R A G957 . ATA] — BRI 414



5 RARE AR RS R R VLA 4R KR 6 3

B -EBE -KFE

A 22 B — 1 1 JULEEEL UL 7 2 79 o LT 4 2
TR M FUR T 3 1 L 4 AN AR L. ol
o DU R A AL L L 32 T be F £ UL L2 L
HhE.

AT AR IR DNA 323K 5 (1 & IR AU 3R
LR RO AL SR R BTG IR R R S R T
JEE AR T P05 #8-S BOK 8 HE o WL A #9405 14 2
BRA T RE LIRS RIN TR X R
JE P JE P 8] 22 5 fie W 35 O T o X R A s
A — 20 T RE S AT 4w 90 19 LT 4k 26 B 41 A
A O o H R HE I JIL A ) 2ok AR S0 7 52 2 IR
2R (BN R R S o T N 3 %% S S| I ]
R FA 4 THE J WL P A A S0 £ 38 4 000 A7 £
Tl AT B, — b T RE 2 JULEF i A I AT ok (R U K
AT 3 — bl BB KA T LA HE S R A B
e BEE WL 2D Utk . DO A R8s L iz 3 Y
23 & OHE B L P 4 LBk B 1 5 7 oy 1 A L
Y

FoH UL T R WUR TR A HER L
A8 Ji T & 5 o JUL 5 AR/ B =Sk L. A TR 4 A LA
L[l — Wy A A 8] b B A Ley T 80 1T 8
JUULT 4 24 YT &7 14y LG A9 A A i 22 S R
JUURES 1 07 ORI i AT/ R B () i) B
TN A A RE A A 2~5 Bk IF B2 .
ARSI BV AL BT L RO IR A L H £
JULB 2 b AR K A A T 2 T B BT
TERR VR AL PR L RO L H A0 UL B0 2ok AR 0 IR
IHR A T 25 0T K 5 HOHE B LA Bt A L
A A e — S H BAR LR . AR5 R
i 7732 3y 23 2 35 5 v Lo F A LA kAR DL By
ATP &4 2 22 Bl A AL ok /R DNA,
TS LIN W A A A R - G
iz Bl F 2 B fy SRR 2 S B A JUPLET 4k 28 B i
AL BRI X T8 b B 2R R B Y
5 TE R ASBIE T HEA  E AR R LET 2
KRG T AN LWL e fe . Besbh . ik K BT
FI A L84 22 A i B2 32 w85 1 HE i UL Ak 4 A L 3

Wi LE H A PUE LR AR IR Y R b R SR TR

HEMMEM.

ZE LR RV AT RS LR 8L
RN R TR 4 s B R A BN, AZE LN
F i e H A U B S AR LA A
DNARK 1 0 58 25 5 WLET 4E 2 T i e 4k
e
[1] Virtanen K A. BAT thermogenesis: Linking shivering to ex-

ercise[ ] . Cell Metab,2014,19(3) :352-354.

(2] BTLeWe 50V, S AHLT. T 45 1 s L L 27 4k 255 8 5% 4k i 1
ZEALHILT]. Sh i F54R . 2014,26(5) : 1151-1156.

(3] mlg. X H 6, B, 55 iy H B UL 4 5B AL 15 5
WEELT ], b B A P Al 2 5 5 F AR A i 2010, 26 (9)
796-801.

[4] Moyes C D, Hood D A. Origins and consequences of mito-
chondrial variation in vertebrate muscle [J]. Annu Rev
Physiol ,2003,65:177-201.

(5]  phak, o UL, 83 52, 55, 26 8 it PCR RS o K6 00 A BE Jif -+
A0 M 2L 1 DNA 3% DUBO i 22 00T b 40 At AR ) 2
24),2012,34(7) :685-689.

(6] JUSCH. 7 4 o A5 5 B8l 55 48 BB 40 M0 27 1K 43 A B 2 b
1 DNA 5 DA (1] . % s BB 2 i, 2011, 42(5)
635-640.

[7] #wite. X\ FHF ., & £ M. . BURR 1 il 2240 4 2 4k PCR i
WS Tk AR EORIE AR . 2011(1) :70-75.

[8] Block B A. Thermogenesis in muscle [ J]. Annu Rev Physi-
01,1994 ,56:535-577.

[9] van der Lans AA,Hoeks J,Brans B, et al. Cold acclimation
recruits human brown fat and increases nonshivering ther-
mogenesis [ J]. ] Clin Invest, 2013,123(8) :3395-3403.

[10] “Rrfa, i )1 8. Trisin: — f i S 08 5 41 805 16 09 LA
FLID ARl R BE U 2% 3 (L 7 D, 2013, 7 (13)
6057-6059.

[11] Bal N C,Maurya S K,Sopariwala D H,et al. Sarcolipin is a
newly identified regulator of muscle-based thermogenesis
in mammals[J]. Nat Med,2012,18(10) ;1575-1579.

[12]  BRF. K& B LEF 443 25 R I R p wF st e [0 . o
[ % #ic 2= 35,2016 (19):99-103.

[13] kW, Z=akih. M 65 32 2h VI 2hoxd Kk BUHE I DL 45 4 B e K ik
i sk Iy [0, 74 3 K 2 24 4 B AR 2 IR 2013,
43(1):70-74.

[14] ZEgdtde M HE iR, 2ok de. ARG L3 9 L B LY 27 4

65



T -EBRE K 2 & T R % A % 5

LT, fpifl 224 2, 1995, 18(5) 1 412-415. H o LUK A o B 2 AR AT o s AR A AR
[15]  BR5E 2=, J5 i aff . 4. Tt Jy3z 3h 8 & % K B i WL e 2007,23(12) :2428-2431.

Iy (g LA A G L B e B LRI D] b [ 2 B 5l [17] ZEF0 . XVL05 A W0 L 45 6/ BULE B ff L 48 4 1

#2,2015,31(5) :691-697. LT LSRR ARLT ] . T E RN T AE B2 2 75,2012, 28(2) ¢
[16] 2w R, mEs, % St E NV -2 &5 E3h K It 97-101.

Effect of Low Temperature on Mitochondria of
Different Muscle in Pig

ZHANG Dong-jie, WANG Liang, LI Zhong-qiu, WANG Wen-tao, HE Xin-miao, WU Sai-hui, LIU Di
(Institute of Animal Husbandry, Heilongjiang Academy of Agricultural Science, Harbin, Hei-
longjiang 150086)

Abstract: Pig is one of a warm blooded animal., which is sensitive to the ambient temperature. In order to investi-
gate the low temperature impact of the mitochondria in pig skeletal muscle and difference of metabolism be-
tween Min pig and large white pig, Min pig (cold tolerance breed) and large white pig (non-cold tolerance
breed) were disposed as experimental materials. The relative quantitative method of real-time PCR was used.
The change of mitochondrial DNA in gastrocnemius, soleus muscle and extensor longus digitorum under mild
and severe cold treatment were detected. The results showed that under the mild cold treatment, the expression
of Min pig gastrocnemius,soleus and extensor longus digitorum mtDNA were all declined, while the large white
pig was unchanged or slightly increased. Under severe cold treatment,in addition to Min pig gastrocnemius was
still declined, the rest were all significantly increased. The increased ratio of soleus muscle was maximal. Ac-
cordingly,it was believed that under mild cold treatment, the metabolism style of Min pig muscle tissue was dif-
ferent from large white pig; under severe cold treatment, the soleus muscle mainly dominated by red muscle
was the main muscle of shivering thermogenesis. It was speculated that low temperature could induce the trans-
formation of muscle fiber type.

Keywords: Min pig; large white pig; muscle tissue; mtDNA; real-time PCR
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Abstract: In order to further study the herbicide of soybean field in northeast China, stem and leaves were
sprayed different doses of 480 g+ L. Bentazone AS in weeds 2~4 leaf stage after soybean seeding, photosynthet-
ic rate of soybean and annual broadleaf weeds were determined by plant photosynthesis meter. The results
showed that: Bentazone showed rapid control effect to annual broadleaf weeds, weeds went dry to death usually
after spraying for 5~10 days. Polygonum bungeanum Turz. and Abutilon theophrasti Medic were very sensi-
tive, Cheno podium album L. was general sensitive, Amaranthus retro flexus L. was insensitive. When photosyn-
thetic rate of weeds was less than 20% . Strains effect and fresh weight effect of weeds were more than 90% on
Bentazone, Weeds were effectively controlled; when photosynthetic rate of weeds was more than 40% , strains
effect and fresh weight effect of weeds were less than 60 % on Bentazone, weeds were not effectively controlled.
When photosynthetic rate of weeds was less than 20% , photosynthetic rate of crop was more than 70% , the
dose was minimum effective dose on photosynthesis inhibiting herbicide. To general sensitive weed Cheno podi-
um album L. (2~4 leaf age) as datum, the minimum effective dose of photosynthesis inhibiting herbicide Benta-
zone was 600 gehm?,

Keywords: photosynthesis inhibiting herbicide; Bentazone; minimum effective dose; photosynthetic rate;

control effect
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