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i E: KRB GEMEF N LR m BTG AER, B R RAL SR A T 69 i Ak o BOKUR R AR T
LAk al, KA RRKAEN H,0, (0. 50, 100, 200, 400. 800 pmol/L) #2454 £ & 4m i R R Bt a] (2,
4, 6h) , AR (MTT) HRE @A EER, fAumiw i (NBT) &0l mi i FHa (ROS) 4%,
Y&k 7 SLBR BLAEE (LDH) A8 & ALMEALEs: (SOD) Aot Akit B4 B (GSH-Px) 7Fh. 4R & N.
S armaAart, 200 umol/L H,O, 4 A4\ L& 20t 2 h 49 s Rt 7& 5 (64.03%) EFHHAk (P<0.05) ,
MW ROS A& Ao ki b LDH 2% St (P<0.05) , @@l SOD #= GSH-Px #& 134 B F 4% (P<0.05) .
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BEgRL. G4 yE W H £ E Gibeo A F]: PBS. 0.25%
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Yl (GSH-Px) ﬁ%ﬁéi’\jmﬁaﬁ)ﬁkﬁl‘zéwiﬁﬁﬁ
firs 96 FLA AT 6 FLA I H Corning /A &), CO, £ 7%
(THermo) . EE BHlEE (Motic) + @F;”FT{X(THermo)
T6 LA WIS Y BT (b Hr i A (25 PR B¢
EAFD .
1.2 RAIEH HO, &I Hl: 3% Hy0, IREEZY
7 882 mmol/L, 7 BIIIA T M ZEAFEREE 50, 100,
200. 400. 800 mmol/L {EAI" #5745 .

b TR BE IR 9 BE e 43 BIER 20 pL AN (A 3k BE 1)
H,0, 7% # i A F 19.98 mL #Y DMEM k% 75 Hirp [,
i gh PR B 7% H,0, WREE 35110 04 50, 100, 200,
400, 800 pmol/L. FofillFmysss= i, H,0,1”
Rl WSO

SAVRYEEPU TS (NBT) SR RHOECH: AERRFR
B¢ 10 mg NBT, fIJCES PBS I8 C 2 4 10 mL, fd il
BRI A 1 mg/mL () NBT [ R 1o 78R T 25 -

1.3 515757k

13,1 Migkssr 5504 KNy b i
3x10° A~ /mL EERIAES 10% FEAEIIIE 100 U/mL H2 R
100 mg/mL 55772 . 10 mmol/L Hepes 22/7{%+ 2 mmol/L L-
DAL DMEM £33k, WA 37°C. 5% CO, 535
FhRT, F2-3d BN R, BOSHEK BN 3 1
W EE AR K Al A T iRke, SWEURN 2~4 d. 15—
KA T eI, KaiaraLs4 6 4,
BH6NES, IRIEE 3K RIBARSRAH BRI 0.
50. 100, 200. 400. 800 umol/L fJ H,0, (0 umol/L 2 %
40 . 4yBIERM 2. 4. 6 h, WEMMETE R,
WA Ik 1E B R HL,0, AR R . 185s —: ik tE
H H,0, fEFRE (2 h) EA -, RARRET 24k
BLR G i, FOREREE (0. 500 100, 200, 400,
800 umol/L) Y H,0, 53 5II1EHIZHIE 2 h, WSt Ais:
T, MESTEACTENR, #F— ik N i Mg -
[ Al EAAR A )15 . H,0, IREE

1.3.2 HUfEE MM SR MTT bbb N anie s
F U, BOSEA R AN B2 aRi bl 5%10* 4> /mL
MR BT 96 FLIR b, ik 6, A6 EE
L, REEZE 3R, & T 37°C. 5% CO, ¥ I8
IR 240G, EBREESTRIE, SEFLBIIIA 100 pL 1Y 0+
50. 100200, 400 800 umol/L H,O, i & FILbFEE 774
SR TRAANE 2. 4 L 6 h, KERAOTHERIRME, Hopriess
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g, [FREFLINA 20 uL 5 g/L B MTT, F 37°C. 5%
CO, BE7RFEHh T 4 h, EBRESIREM MTT, &FLIIA
150 uL —HILFAN (DMSO) , =¥ 5 min, FEGIRIY
M5 B AFLERE K 490 nm & IIROEEE . ARHE R FIA T
ERCIEE
% = (4h3EZH OD/ W HAZH OD) x100%

1.3.3 ROS f:ll % NBT iR 541 ROS™. NBT
PR EE R BRI TT i, R Az A O K €A 4
f %, [AREH AT T ROS #:0 . Bed e K B
WA=/ R R 5x10% A /mL 4Rt %5 B i s Am i B
e, FEFL 100 uL FERFT 96 FLI -, A H,0, 4bFE 2 h,
S H,0, (IR5 377, PBS B3 I8, IIA NBT KRk,
L 100 uL, 37°C. 5% CO, ¥ 2 h, =i NBT KA
e, FFLIIA 200 pL I, 5 min J5H 70% BEEYE 2 WK,
EEA. Wt &FLIIA 120 pL 2 mol/L HIS AL H

(KOH) F1140 uL DMSO. {5455 W7e s ia, H
BEPROONE LA 620 nm 4 FOTRYERE(E -
1.3.4 LDH. SOD. GSH-Px M'&  ¥iB2f/Ng L Rz4m
L 2x10° A~ /mL (@ 2R T 6 FLMR, 136 EE 3 Wk,
5 T FUZEAIEEK S 70%~80%, i H,0, 4k
BRI, H,0, 4bFH 2 h 5, WEEMIEES IR T 2 mL
Eppendof & /1, 12 000 r/min B.0» 10 min, B EEAT
LDH jE VN . Bamfie, Jor PBS ¥ 2 8, DA 0.25%
JEREE MG -EDTA H/b, WCEAIER T 10 mL 0%,
1 000 r/min 5.0 5 min, 37 LiE, JIAJCE PBS % 14k
FEC 5 min, 37 FJEEA 1 mL PBS Hla 4RI R,
MBI (UkKiE, DhE 200 W, HIF 3s, [A]
f4s, #ASmin) , ZEEREREY TR
FEOL AR &S, E i N SOD Al GSH-Px 1%
Mo LDH i& R A RRENIE, BEA7E X8 1000 mL
s IR 37°C 5EEERA 15 min, E KN AR A=
A= 1 pmol WERER N 1 BLAT; SOD i 14 % F IS AL,
BEHENE, FROLE AGZI RN+ SOD Hfl ik
50% Tt Rz () SOD & 24—~ SOD J& AL (U)
GSH-Px J& 14 % AL & e, B0 A4 0.1 mL
[ Wi AE 37°C KR S min, OB AEBEOE & R VEH,
[ RifA 2 R GSH IR LR 1 pmol/L 79*/\@57%73%10
14 G500 A% R SPSS 22.0 e itk i, k%
HHE ANOVA BRI EHBHE 777 Z 01T, IR ECR
FILSD . G5RFRNFIME £ FrifEZE o P<0.05 A%
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2.1 H,0, WA/ Mg b e il i i g1
AL, BE#E H,0, IREEHEIN, H,0, WbFRAMIuES 4%
IR B EFEE (P<0.05) o 50 umol/L H17 7% RIY1E
80% L I, #Hldifsde/)N: 100 pmol/L ZHALFRZANY 6 h
JG, NS R R A 55%, 2 h F04 h HAFiE R
T 70%; 200 umol/L ZHANFHAMAE 2 h /5, 4NIEEEFAH
Tt IR B R A 64.03% (P<0.05) , FF& T
SEAL R BT () 261 400, 800 wmol/L ZH A7 2tk —
WA 30% A4, IS R RIK.

® 1 HO,NMF/NFLERBRFEENEME (n=6) %

2051 2 h HAEIE % 4 h HAFIEH 6 h 4I77 16 %
X 2l 100 100° 100°

50 umol/L 86.72+1.58" 82.87+2.54" 76.85+1.44°
100 wmol/L 76.21£2.32° 72.7443.23° 55.04+3.59°
200 pmol/L 64.03+1.79¢ 42.6242.39° 44.72+0.67°
400 pmol/L 57.11£0.76° 38.32£1.29° 31.82+0.40°
800 pmol/L 32.43+2.03" 36.38+1.95° 32.62£2.51°

e [ 5 ECHE i FR A [ 7 R 2208 28 5 L 3% (P<0.05) , MIA] 7 RF 3678 22 57 R B 3
(P>0.05) . Tl

2.2 H0, EH 2 h & W A=/l & 152 40 I T2 25 10 52 Wil
fE 1 AT, RERREE H,0, {FRI4/ N - 74086 2 h
G, WIRALIENEEE R, AR HomE%; 50,
100 pmol/L HARMETE S LR B 251k, 4R R FREE A,
/DB M AE B Y% 200 pmol/L ZH 4R M (AR 4 /)N, 4
fe e R O B NS o Wi v, D B AR SR T
400, 800 umol/L HAHNIIEA B E N A, MiARE AT,
FETTEUEEE % 800 pmol/L 20 R B4Rl L, ik
s, 7T DNA #ifs.
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2.3 4NN ROS fIREFRiH LDH & & 28],

bi& H,0, K G0, 100~800 pmol/L ZH4HNIN ROS
SR T IR ZEAT 50 umol/L 4HE % EJF (P<0.05)
R 7R LDH & &K & H,0, 1R [ B N & i 7

B, MIREIAE] 200 pmol/L |}, LDH & EHIEEST

SHEZH (P<0.05) .

800/maf/L

AR A AN A
1 H,0, B/ 2 h 394/ if £ R ABRERE S M40 (<100 )

2.4 H,0, TEM 2 h xS W5 4=/N7 I Kz 48 iid ROS. LDH,
SOD. GSH-Px jEMEMIs2m g 2 a] L, 50 umol/L
HAHNEN T-SOD iHHEE AL BE 2k (P>0.05) ,
100 pmol/L £ T-SOD &M _FFF (P>0.05) ; AHXF T%f
M4, 200. 400. 800 pmol/L £ T-SOD Ji I T FBF %
(P<0.05) . KfiZ5 H,O0, IRFEEHETN, 4HIEN GSH-Px 1%
RIS, Y H0, IREEAE] 200 pmol/L I, 55%f
TRZAAREE 4HE N GSH-Px JE D EFE(IT (P<0.05) .

39t 8
SFAL R R ROS (EMK N7 2 1) —Fh B R T, L
RAEZBIINE R A TR A AR p e A R 5 B 1

FEBEWBEREY, XEYHEEA&ENEE AT
EREAR. B (DNA FIRNA) HZHEY)

£ 2 H,0,EA 2 h 34/ g L4 ROS. LDH, SOD. GSH-Px jEMHIEM (n=3)

415 ROS &t CHIX TXIR4D |, % LDH %4t ,U/L SOD {ifit# ,U/mgprot GSH-Px i ,U/mgprot
X R4 100° 257.04+20.35° 22.19+0.37° 161.98+10.26
50 pmol/L 110.59+1.65" 327.58+34.23" 21.82+1.17" 153.13+13.83"
100 pmol/L 120.54+4.09" 330.67+13.53" 22.81+0.67" 142.14+13.12°
200 pmol/L 131.58+1.40° 374.33+22.73" 20.23+0.37° 116.51+11.42°
400 pmol/L 143.7942.94¢ 391.56+31.82" 19.82+0.18° 102.10+8.05™
800 pmol/L 146.57+5.67° 416.24428.16° 18.60£0.31¢ 80.74+10.43°
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Ko+, SEMEE RN, SILIDERE, T4
o B SIE RS, M CE A TSR
BB 5 K AR O P A= R . H,0, 7] 5 1 4
M5 4 N Fe*” R AR S iR BB, HlT
H,O, WU e B 5 T3k, DRy dnlias
IR EZE TR ", KA 0L E 7 R S
FFEREER, XARESMIEAS M2 EE X,
(EL3%E FH (A7 78 R RHBAE 50%~T0% . 4RI AEE 2t =i
BRI AR BN s BRI AR 4 e = A=
TR WG, W AESET. ROS AiE#EAHE T
(0™ .« BFHMAEE («OH) FIH,0,%, Wi aRm
(OREEREE, B ROS J& IE W M W f b = AE 1, thes
A RO, RS R TIRE Rk . AR
48158 FH 200 pmol/L 19 H,0, TE W /N £ EZ411E 2 h,
MR AETE 5 T EMAEIRE 64.03% H ROS F=EHIN T 1R
HEE LI, R4 T —EREN ARG, H
I SRR TRIR A 2, RS,
LDH & FHUA T B AR MR N, ik
A ARG, MR, M TN B9 LDH Shitit
k. LDH fE4RiERE 7= b & s 2 R T 4Rl i iy
MG, A EREH, W& H0, KERE, 5
FH LDH & & LI, UiIRAni =4 T R AR
M. IEFIRET, TUREASIiEARZEAL
TAR#RRES, RIS B = A 1) ROS BEMIA N U EL
1k it 2 Ik & B4, 0 SOD F GSH-Px. #8242 i%
i SOD ki U, (EAFABERRIL OB, LRk
ZprEKE 0%, SOD i A% k) H,0,, 5 H GSH-Px
¥ H,0, 7 f# 5 H,0. SOD F GSH-Px 3iF M B LA
FALRE I B B R bR . A5G 4R Py S SOD & 1 B
& H,0, IKENiES BT e BERERIEY, X
AIRE RN EAL - LR R G IR R, H0, K
&4 505 100 pmol/L [, 4RiEE L5572, HiE(b
AL BT HEE SOD iEMRE B A LR H0, K
J& 25 200 pmol/L i}, SOD i MEfu et I 20 T A%, 41
Mk T —EREE BN 8. GSH-Px ;&4 &AL
AR EBHR S ", RYUANT ZHEEN—FE
PR B il HOEE OO ERR . iR
GSH-Px g A ZHECR 5y, EREMEIL GSH 2457 GSSG,
HE RN ENR R TEF RS G, Rk
H,0, 53, Mifi R I MR 0 251 ) D RE R =
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iR, H,0, fE 40N 2 h J5 GSH-Px i M X EIE L,
4 H,0, MR E] 200 pmol/L i, GSH-Px i LA T
IR EBRA, SRR B ERE T, Tk
THEANEMN ARG Z AR, AR i

4% iR

ARG, 200 pmol/L H,0, 1AW/ Nz £ 12 41
fg 2 h, AIRRIIRIEELL H,0, A1 S I W4/ Mg T 2 44
feE IR GIERL, AL EFR BN N E TR S
THACIRIS SR L S5 RIL A
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Establishment of Oxidative Damage Model in Cow Intestinal Epithelial Cells

KONG Ling-lian', CUI Yan-jun', YANG Jin-yong®, LI Dong-ping', LIU Dong-xin', WANG Chong'", MAO Hui-ling""

(1. College of Animal Science and Technology, Zhejiang A & F University, Zhejiang Hangzhou 311300, China;
2. Zhejiang Animal Husbandry Techniques Extension Station, Zhejiang Hangzhou 310021, China)

Abstract: This study was conducted to establish the oxidative stress model of intestinal epithelial cells induced by hydrogen
peroxide(H,0,) and provide a basis for the study of the intestinal nutrition absorption mechanism under oxidative stress.
Cow intestinal epithelial cells were treated with H,O, at different concentrations(0, 50, 100, 200, 400, 800 umol/L) for
different time(2, 4, 6 h). Cell viability was measured by methyi thiazolyl tetrazolium(MTT)assay.The contents of reactive
oxygen species(ROS)in cell were detected by nitro blue tetrazolium(NBT). Superoxid dismutase(SOD)activity and lactate
dehydrogenase(LDH)and glutathione peroxidase(GSH-Px)were detected with spectrophotometry. Compared with the control
group,the cell survival rate(64.3%) of cells treated with 200 umol/L H,0, decreased(P<0.05). The content of intracellular
ROS and LDH activity in culture medium increased significantly(P<0.05). Meanwhile,the activity of SOD and GSH-Px both
decreased observably. The most appropricate condition of establishing the oxidative stress model in cow intestinal epithelial
cell is treatment with 200 pmol/L H,O, for 2 hours.

Keywords: Hydrogen peroxide; Intestinal epithelial cells of cows; Oxidative stress
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EHEF T8 T
Ruminal Degradation Characteristics of Extrusion and Ensilage Pretreated Corn Stover

WANG Yu-ting'?, YU Wei’, QI Hong-wei’’

(1. College of Animal Science and Technology, Jilin Agricultural University, Jilin Changchun 130118, China;
2. Animal Science Branch, Jilin Academy of Agricultural Sciences, Jilin Gongzhuling 136100, China)

Abstract: Corn stover was extruded, and then ensiled by adding microbial inoculant. Afterwards, in situ rumen incubation was
conducted to determine the ruminal degradation characteristics of the extrusion and ensilage pretreated corn stover (EECS) in
comparison with ensiled corn stover (ECS) and corn stover (CS). Three local grassland red bulls fitted with permanent rumen
fistulas were applied to determine ruminal degradation characteristics of crude protein (CP), neutral detergent fiber (NDF)
and acid detergent fiber (ADF) using Nylon Bag technique. As a result, , the effective degradability of CP ranked: EECS >
ECS > CS(P<0.01); The effective degradability of NDF numerically ranked: EECS > ECS > CS, but the significant difference
was observed only between EECS and CS(P<0.05), but there was no significant difference between ECS and CS(P>0.05);
The lowest effective degradability of ADF occurred in corn stover (P<0.01), but no significant difference was found between
EECS and ECS silage(P>0.05). In conclusion, the effective degradation results showed EECS in comparison with ECS and CS
presented a higher nutrient degradability in the rumen.

Keywords: Ruminal degradability; Nylon Bag technique; Expansional and microbial corn stover silage
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