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ANRE AR SO B A KR E . . MU AR G FE b i 5 i
FIRART FZBET W E e 2 OR? BRE3 HEES
(LIO NN R 2 Z Y E SR T, ARBRIRIA S 2 A = DU )18 e R i SE iR s, e
625014; 2.7 O AR TAVE R AT, Bl 611435; 3L & IRIARES B ol fY
BolSosveld, #dt 810299)

W AR B TE T OB E IR RS AR A B A S R S SO, R AR A AR R 1Y
Jride H5/INT RIS TR R AR BEVR P AR R 1.5 R hRE 2 IO bRk i B 1 J % 75w AR 4R
fBF 40 SLAMIER AR 10 3k, HARER 40 SHBHEFRENL N 4 4, 70 BB UL

FEAN L B CRMEDRS BEE R0 80 mg/kg BW kgD  BERRAL CRMARS R F] i %
I 03%EMETBERE) |, IEW A SO IER Pk dl, M4 s AMEE, FAESE 2 k4. ik
15d, ERH60d. AREHW: 1D SEEEAAML, KA. EBEH . BRI
EREEE AR RIER (P<0.05) o 2) RN ML A0H T R i 27 & (9 4 53w TE A
A (P<<0.05) IV A IR THEOR ZF AR TE AU (P<<0.05) . 3) £E5 1K, IE
WA MR N —# (MDA) SR BFHET, SBEMLYEE (T-SOD) Wik, 7
HIKIE Sl (GSH-Px) ik, SPTEMLAES) (T-AOC) Bl fbie )y B35 T Hifth 4 41
(P<0.05) . fE% 60 K, PHA iR h MDA S EEZFHLTH 1 R (P<
0.05) , HEZEK T4 (P<0.05) , 12K T-SOD iEPE. T-AOC BEm TH 1 K (P
<0.05) , H %3 m TEFBUA (P<0.05) ; MEHH MK GSH-Px iEMERE®m TH 1 R (P
<0.05) , HEFSTEAFBUE (P<0.05) . 4) fE5 1K, 1E% A4 A4 i 3% G e BR R
HA (IgA) « BIEREH G (UgG) FEEERTHA 4 M (P<0.05) . 2560 K, Fith

A 1gG HREEZHTH 1 K (P<0.05 , HEZESTEFHUL (P<0.05) ; FMhiE

il

MM IgA S REZFSTH 1R (P<0.05) , HEZS TELSHUH (P<0.05) ; EERA

FTH: WA RECE TR B4 WAL HAMAEIE R 57338 (2016NZ0008)
FIAA (/B Pl RIR R (CARS-37)

PR EikA1994-), 5, BrsAE/R¥ N, WL, WS SAZNE TR
E-mail: 562014968@qq.com

EWAEE: Fak, B, M LA T, E-mail: zswangsicau@126.com
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I 1gA Al IgG & EREZHETH 1 £ (P<0.05) , HEZH&E TEFRUA (P<0.05) .
g BRI, FMARSELBREEL RN 80 mg/kg BW I ER 0.3% 35 M 1 51 1] $12 s e 4R 4
PR R ), AR A MR, o AMADR R RIR A IN 0.3% ¥ 1 RERUR B -
Kb BB ARG PUEML: s BBt TEMETRER
FE 725 5823

B T A X AR R 5K F R RO LA AR A7 I A8 BORER IR, S IBX 235
[ SAE Pl SR, 7ESERIR 8 ML GURCHUE P R A T, AR BRI 2 2 B =
B SRS TETERA I, G A BN R BB SRR I AR, 2 I AR AR BRI H A
ERIE R Z, SRURFEREKREIRE. SR, BEYRIEED., 4RI
BIAK, MR/ NS, Bom KB T 3w, KRS T FR R WA 4=, A4 00 H I PEAIS
THRIRBEE A A B AR

SEHEA R ER A UL URR B 58—, BRI BRI R R E LS
BACEF TR, I B EFAERE S, WER R, BOEgta R FRACE SR TR, 4
URBEFEA: 5y A T KRIVE R AR HPIRES, RAIPBURILE AWK BIBS, HASHEREKEFE,
S WA T E R AN R IEGAE P P R AR, N2 B RO AR R A R,
RN, B SSUAERBARAL, BAERKREBEY, B=, mEMXHE
B FEAEA BR S, T RORES A 5 A KR B I RE . AR
AR TR, A KR o WA R S B AR A KR R I — S BRI, AERERE
JOEHE AT LA BEAR A AR A R s, AT E A R B BT B, W LS4 1 38

(o

8

AN AR R 7 TR i AN B DO RERRAS, FRARAE - TERE, HAERASMORT, S5t
I, S MR & 5ER BT A PRI, S4&NHIHA K. Bk, 47
Vi DR 285 PR AR A4 T i 2 32 B A IO G BERLIK R, 5L H RTE BT A SRS » A 7T
R, AN P IR AT USRS s LR DU A A S BERE 01890, I HLX 4R /18 /AT
FERHAMG DL AE ARl L A8~ I Jie mT DA 08 Ao A 1k RO 8 il i 1.

ST, AR RLEE O A FE IR SO A E R AR TR . I MRt
AN EEARHR I, BRI E TR T-BUR Sh e R AMEAE R AN A AT REdE, DAYV SR i X
Y (et il REURIHESh AR A v R R TR B PR A AR ST 4



50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

1 MRS
L1 X3

2 /NT RIS R SRR A AP AR 1S AR ZE IORRAEN Y, SR B RIS T I 1
i % i R AR A A 40 3k, CPIRE (72.746.0) kg, PIRBUHFRIZM N, [F# &R
IEHHEA 10 3k, FIIRE (93.546.0) kg.
1.2 iR

PR 40 SKEELH BRI v 4 4L, 3RO EARTSE  RE A CGRMEDRERD) | oF
PRz CRMAKERHFIBS 5 00 80 mg/kg BW M) « BEREZH CRMDRE ) 5] I s v v 1
B, IEFWRESERNIET AR, BH s ANER, BAES 2 k4. A 15 d (AR
PO AN IE 8 A RO AU A 9%, At 3 235 5 T AR TR At iR, B3R 60 do

BRI ORI, ORI s B AN S IR SRR T I MR A R s e B 4L
B U S A T 7E D) M A DR P Rl TR R R IR B S & 30%, L R AR AR
WEHAIR AR 80 mg/kg BWU, BEREAH . &0 5% fF I 7E P R Al P H 1y B il | THA Ak o
IOIEVET B RE CRBERE B A BR AT 0.3%02; IEH AL EARBUR, TERERHN
Tl
1.3 X5 TR

WIS TR 1 2 R E (P AFERRHE) (NY/T 815-2004) HE# A X% PRI E 60 ke
FHEE 400 g THE, AR EZEEDA TR, GHIL SEFFRT. 228k, SOFFh. NIRdT. &b,
2R R T R PUR LSRR M T 5L, FEANR (i TIRDRIC 7 & g & R AR S D
B A MEER (CP) 16.73%, MHEFHE (NEg) 25.19 Ml/kg, 5 (Ca) 0.88%, W
(P) 0.58%, MM (EE) 3.79%, HPEBREL4E (NDF) 34.92%, MMEVLEKLF4E (ADF)
17.93%.
1.4 mEFREH

R RT R — 'S, AT GBIk, HARE 35 e e 7 4 E o AT o TR
HURAE SRR, SAMALAE A B sE, | ANEEM 2 kAT | AN, BRER
MR 2 7% (08:00 A1 16:00) , PATIGIYII E AR £ RO BRI P MRIE R AR, 2R HHL EL 35:65 A

TG ARG HR (TMR) &0, WERAEF A HREME HUOK, RIER LR R A%
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AFEIA, 582 RERERTEEFCRENERRES, GRITATAE, FEETHSE L
o
1.5 FedREE

TERIEE 1 A1 60 51 Al X 1 36 4 2 AT 1A R 2

TEARHAZE 1 A1 60 K=l A FH 25 HUsBR L X I B0 B 24 2 I BT R I, RAS A i
BEATor %6, — 43 4 °CIRAF, JRGdRR: S— MBI, - 20 °CCHRAF&H.

1.6 W& fabr

R TR M. R, ML BouR. R

I MR SKH HAY SYSMEX-XS-800i I 41 g 73 A Al 52 M -H 4L 40 (RBC) iF
. MAEH (HGB) &&. H4iM (WBC) iH4#k. i/ (PLT) #&.

M3 BT AR I 5E A B H L S 0 (GSH-Px) TfME. Sl S Bk i
(T-SOD) JHEME. BFtdfbie /) (T-AOC) « N (MDA) &, JEIEAR (CAD) i
M 25 FH R S B ) AR T T BT TR A A AR I

MR FFESR R FEIREH A (gA)  HEREHR G (IgG) MAEIREHA M (IgM)
(5 R FH G 0 S L 2, R R R R A AR T
L7 Hishb e

HH R A SPSS 19.0 BAFEATGE o0 o 156 4L 2L 1] 504t LR FH B IR 307 22 0 i, I
K FH Duncan [RiE#HT 2 EHE, 51 K55 60 KEHE LLECR FIBOLREA 456 . 45 R LT
BEEbREZE LR, P P <0.05 N2 5B EM K.

2 4 R
2.1 A[EVE IR T SO0 A A A A R s

R 1 ATA, 51K, SIEEAREIMEL, SEfddm. maH. Bk R &
FHIEIK (P<<0.05) . T 60 RIYEFRIESG, 1E5 60 K, AEAMA. FPIZd . BEEEAL
PR MR R0 Rl 2 B 3 e B AR UL (P<<0.05) , R 5 1EH A U 4L % %
5t (P>0.05) 5 REAMH . 2Pt 2 R0 B RR2E 10 1 BT 3 H B3 2 28 v T AE A T . (p
<0.05) , FFREAL A i AR RHG P35 H KA 238 1 T IR AR . (P<<0.05) 5 A%k
AR B2 = TR (P<0.05) , HERZMT PR, B, B35 48U



104 H (P<<0.05) . % 60 RIGHAERHCEES 1 RITKARE (P>0.05) , HREREES
105 T3 1R (P<0.05); 55 60 RABERZAL RIS A RER RS 1 REJEFEK (P<0.05),
106 HARRHC, M. & EH-FYHSKR 2 TEA B (P<0.05) , Hrh B AR G &
107 K.
108 * 1 AFEFR DT SO R AR RS2 T
109 Table 1 Effects of different nutritional regulations on body measurements of yaks with growth retardation
S i C i
(RO Ve FhEAhA ez A
Y gE| I 8] . . ) ] [LEaS 2tk Farming
) Farming yaks with Concentrate Cysteamine
Items Time/d ) Yeast group healthy yaks
growth retardation group group
group
L 1 83.7+4.8° 84.1+4.08° 86.2+4.18° 85.1+3.980 90.5+3.2B2
A% Body height/cm
60 84.9+4.8° 90.9+5.042 91.0+£5.042 92.7+4 342 04.8+4 .97
T HEK Average daily grow/ (cm/d) 0.02+0.00¢ 0.11+0.01? 0.08+0.01° 0.13£0.012 0.07+0.00°
#HRHE Body 1 86.6+3.2° 87.2+3.1% 88.7+4.28b 87.7+4.380 94.243 .07
tength/cm 60 87.3+4.8° 88.8+4.9° 93.4+5.042 03.842.942 96.4+5.8%
) HK Average daily grow/ (cm/d) 0.01+0.00° 0.03+0.00° 0.08+0.00? 0.10+0.002 0.03+0.00°
1 105.3+£5.4° 108.8+4.8Bb 109.1+4.38b 108.1+3.58b 117.0£3.72
Hif[E Chest girth/cm
60 107.1+£6.3° 118.6+6.342 120.4+6.342 119.6+6.642 122.1+4.4°
ERJHEK Average daily grow/ (em/d) 0.03+0.00¢ 0.16+0.012 0.19+0.012 0.19£0.012 0.09+0.00°
- 1 21.3+£2.2° 21.9+1.3Bb 23.0+0.8Bb 22.7+1.68° 24.0+0.72
fd7% Chest depth/cm
60 23.3£1.5° 24.6+1.142 25.0+1.04 25.2+1.5% 26.4+1.42
B HIEK Average daily grow/ (em/d) 0.03+0.00 0.05+0.00 0.03+0.00 0.04+0.00 0.04+0.00
FH Circumference of 1 11.7+0.7 11.5+0.78 11.2+0.98 11.5+0.78 12.740.58
cannon bone/cm 60 12.1+0.8° 12.940.742 13.1+0.642 13.1+0.642 14.1£0.642
R H K Average daily grow/ (em/d) 0.01+0.00° 0.02+0.00% 0.03+0.00? 0.03£0.002 0.02+0.00%
110 FAT IR B RGNS FREFRERAEZE (P>0.05) , AENGTFRFEREFEE (P<0.05);
111 [F—48hr. FFEBIREFFERE FEERERARE (P>0.05) , ARKREFEEERERRE (P<0.05).
112 TR
113 In the same row, values with the same or no small letter superscripts mean no significant difference (P>
114 0.05), while with different small letter superscripts mean significant difference (P<<0.05); in the same column,
115 values of the same index with no capital letter superscripts mean no significant difference (P>0.05) , while with
116 different capital letter superscripts mean significant difference (P<<0.05) . The same as below.
117 2.2 ANAFEFR AT 2O R 8 R R
118 M3 2 W, FE5E 60 R, REAMALIM R LL A0 M T80 R 2 TR AL (P<<0.05) 5
119 M. PR LmEE B A MR 21 8 B & 2 TR (P<<0.05) , SIEF AR



120 HAHZEFARZE (P>0.05) ; {8 AR BUBCEH ML 40 M T 308 2w T oAtk 4 AN2H (P<<0.05).
121 SASEF MR B E 2 (P>0.05) . 5% 1 KA, 560 REAHULL. IE
122 EARBUBCA I R LA T BOR E R (P<<0.05)
123 F£ 2 AFEEFERE T OGR4 E A i w2
124 Table 2 Effects of different nutritional regulations on blood routine of yaks with growth retardation
(RSt ¢l ,
i H i [A] _ ] FE AN bt 21 =324
Farming yaks with
Items Time/d Concentrate group  Cysteamine group Yeast group
growth retardation
LM% RBC count/ ( X 1012 1 9.02:+0.644 9.08+0.578 8.60+0.668 8.76+0.78
ML) 60 8.28+0.508b¢ 10.12+1.8842 9.35+1.47A% 8.94+1.95%®
I 4L %8 A & & HGB content/ 1 135.50+5.26* 135.20+8.11 127.50+8.71 132.33+12.39
(g/L) 60 126.38+22.658° 136.17+£38.052 132.14+33.46* 131.58+28.882
A2t %0 WBC count/ ( X 10° 1 8.77+0.928 8.69+1.518 9.07+0.95 9.34+1.77
MO 60 12.2941.7142 9.98+0.564" 9.15+1.21° 10.37+2.320
/AR # & PLT count/ ( X 10° 1 503.67+70.79 475.67+55.19 460.00+97.32 481.00+£71.19
NED) 60 522.71494.76 508.17+86.44 484.29+85.22 504.71+108.06
125 2.3 AFEEFRRE D7 AR A i 2R P A 38 bR 15200
126 FHE 3 0I5, R385 1 K, (EAUB . REAMA. Mg 4 AEE R (1) i 2K H MDA & &
127 BFEETIEE AU (P<0.05) ; A REHLL F D IR BRI 1L T-SOD.
128 GSH-Px i&tELA & T-AOC AR T IR 44 (P <0.05) o 7E55 60 K, fEAFBCHCAH Y I
129 K T-AOC BEMLTH 1 K (P<0.05) ; FHMHM MK T-SOD & PEM T-AOC &34 = T4
130 4L (P<0.05) ; PB4 ML MDA S B EZERTHE 1 K (P<0.05) , HEHKT
131 B4 (P<0.05) , I3 T-SOD i&tE. T-AOC &3 & T4 1 Kk (P<<0.05) , HEZ
132 ETEAERY (P<0.05) ; BRI IILK MDA S8 EFEKTE 1 K (P<0.05) , HE
133 FHERTEF U (P<0.05) 113 T-SOD. GSH-Px ifitEfl T-AOC BE & TH 1 K (P<
134 0.05) , HEZFE&ETEABUEH (P<0.05 .
135 F 3 AEEFREE T AR A R rE TR h 52
136 Table 3 Effects of different nutritional regulations on plasma antioxidant indexes of yaks with growth retardation
(RSt ,
‘ ) bt 2H
i H | Farming yaks K . AT
Cysteamine
Items Time/d with growth Concentrate group Yeast group
group
retardation
1 15.65+£2.052 15.41+£1.512 15.46+£2.2842 14.73+1.6742
N _ MDA/ (nmol/mL)
60 16.23+1.31# 13.29+2.45% 12.99+1.568> 11.6542.208b

IR A T
Farming healthy
yaks group
8.85+0.354
7.26+0.685¢
132.5448.25
130.71£7.65°
10.09+1.49
11.03+0.94°
475.86+31.26
490.50+80.65

NRCEDCrE
Farming healthy
yaks group

11.96+2.19°
10.90+1.71°



MBE Y LEE T-SOD/ (U/mL)

280.91+11.78°

278.05+17.31°

271.5049.398>

270.97+19.738°

330.05+25.58?

60 285.06+15.24° 305.11413.98? 328.31£15.76  330.52421.58%  326.25+13.62°
‘ 915.24+38.13° 900.51439.520 915.44+33.22°  905.76+28.925>  960.88+24.84
B IEH R E ALY GSH-Px/ (U/mL)
60 903.05+21.430 933.89427.01% 908.91+19.56°  952.80+28.294%  960.09+11.12°
1 386.34423.39 384.09421.76 399.26430.59 390.92+25.30 395.84+17.58
AL AR CAT/ (U/mL)
60 390.23+25.28 380.64+11.08 390.294+28.35 382.37+15.48 384.27427.74
) 1 32.79+4 474 32.1241.82° 33.66+5.4780 32.2243.3080 34.4242.320
RPrEfLie s T-A0C/ (U/mL)
60 28.36+4.43B0 33.5143.22 35.4442 264 35.4346.694 34.09+4.90°
137 2.4 AFEVEFRRE DT A FEAE A 157 9% Fa br 10 520
138 R 4 AT50, 7E25 1 R, (RABUCH . KA, I icd Jeme BEAE i 3% 1gA FH 1eG &%
139 ERFRTIESFBUA (P<0.05) o 755 60 K, FEAMAMK 1gC FEEERTH 1 K (P
140  <0.05) , HEFETEASIA (P<0.05) ; KEREALE A SEEESTHE 1R (P
141 <0.05) , HEZ&ETESIUAE (P<0.05) ; BRI IgA F 1gG SEEETIE (P<
142 0.05) , HEZESTEABMA (P<0.05) .
143 F 4 AFBFEE T R E AR MR S FR bR K 5
144 Table 4 Effects of different nutritional regulations on plasma immune indexes of yaks with growth retardation
145 pg/mL
X AR X TEH R TR
i H N , ) Fhi e i) i RE2H .
) Farming yaks with ) Farming healthy yaks
Items Time/d Concentrate group Cysteamine group Yeast group
growth retardation group
FIEFRE T A IgA 1 18.45+1.17° 19.21+17.72b 18.78+1.908° 18.64+1.488° 22.8123.10°
60 19.84+2.54° 20.36+2.39° 22.914+2.25% 23.07+2.614 22.53+3.828
G ERE 1 G 1gG 1 366.56+18.60 352.44+14.668b 373.49+16.62° 387.81+12.968° 415.79+10.43¢
60 364.64+10.90 396.85+16.274 380.69+11.11° 410.06+12.134 410.30+16.53¢
G EERE [ M IgM 1 534.95+17.87 530.87+3.62 545.12420.53 531.90+5.62 546.51+10.28
60 534.73+16.99 535.97+65.97 542.02+65.69 547.57+29.65 553.95+57.03
146 3 W @
147 3.1 AREFFEETT A E AR R 2
148 PR RT DL e R B AR B ARk, R R H 5 3 v i & sh ) A K I FE A
149 B4R T2 BRG], AR N T IR 4. AMakg o] R HMEF A KT R/ E RV, iK%
150  AMEAFEEFRBALHAL, RHEHAK., EHEFE 60 d J5REAMIARHC I KRS, B .
151 FRyR. B EEE ST REUES, HS/NFIERREA, YIRS S RN BN RS E
152 BEFAAARIKE  AERMAREREE A 80 I i A0 36 11 1 P B ml it — P (R g AR AR R R
153 3K, siAERKESEKBEEVIIG, EKME ST A KR 0w, 102 b g8 %
154 ARAKIPRPIENE, I HIERede = R Ash Wik W TAEY & 86 o, 389808 B AR EKF,
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177
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181

M e BEE VAR AR B 3+ e R R e, 5 d e R A KFE & BT
1 124.2%, FUARZEAREEEE B2 5 m 0. a0 DR, 6 d WA KR S BT
56.20%, AT 2 3t 4n SFHUARAARTSY, T3 1k T Bl ASR i B A A Ae e v, (et B
WEVIR I, AERFR SRR, JHEE NI R E, TS s RV R AR R, et
HURAE NS, AGRIG 45 R TR, AMEDRE R All_E S D0 1 1 B J (B A i RO iR e K, i
ERBOR AL
3.2 AEEFRREE 7 R AR A L B 5

I BB bR AT DS R S HUIA IR 97 S A BEIR DL . ZEAR I She s far el ALK
FLA S, R 2 L B R S LA MR A T A 75 (KI5, R AN IR 147 e — A€ P 2%
MER . 1X 2 THD) RE A2 38 I £ 20 B r (0 L 20 2R RSB U A AR R IE R A TSR 2 1 I
AL THECAE S 60 R FEMRT 2R 1 R, AIAEZ T a5 R B S s Ferh LA
ORI 2B L T 40 50 v B A TR A R T 2 X R, RN e B 4 R e R4 i
TR 2T 8 2 B 0 2 v T B A A IE W e A o %85 AR, MR DR RS R s
DR R A A T BRI SR T LA ey SR O A R = P (K Th e, A7 B T3 s LR A &
Vit itist, SoEIUAEFRIRGL, REENUAZ K. AR R RAM T A s A,
CEATENUAIRIIE & AR AR AR RGN IR G5 5 T S B B4 FUS), 7 A% G e 5=
TR I NS EZ S APS I e O 8 B IR LIS 3 2 /T A SRS P28 ) C S RS A O
w2 T A 4 AL, AT RN AL SORE S o 110 A~ B JR AT 2 T P B AR A L 1
MRS AR H AR AR S B AR AL, dERFAE (R BRSO IRAS, UL A R s I BEAT B 4
SRR ST, RN B R K
3.3 ANEE IR AR AR R PUA A TR AR (K52

240 0 T B I A L s T AEAR R R BE MR T WL A o S i SRR A (K148, 4 LR A 1
RS E B2 (ROS) HTE 2RI S, (BRSBTS 020 Y B
Roy¥95 (IER. EAR . DNA) i FEAL, 28 e i i) Dh R R AL = 4 i i 00,
MDA 72 HUAACU I RE o B b S Il A= RS A 1R AN VR g i 1R 5 8 1) I Jo e 4 A s I i 7
SRR, S B RE Sk LA IR UL AR, SRR, R IA] 4 S e A A2 B2 4
RIREEZROL, SINLAR A ) GSH-Px Al A H Ik (GSHD fENIR I, et fba. AhlA
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AL B e R A B IR SR, A B B AT ARG A AR R . S LU CAT.
FRAL B ALEE (SOD) %5 4% 1 B 1) PR (R4 45 FH I LU R . T-AOC 2 [ AL
PRBE AR R G DU BE I LR G 1R AR, WA IR G BT LA, BB S B
TBCBCZEAR A 23 LRI R, AR A S4B 1A K, B R — 2B 520,
(B AT 5 60 KUK T-AOC 35 A, vl RE/E B TE 4 B B HUE L RE 0 22 hn b vy
TECSCABE TS . ARIGHr, FMERS R B e e 25 32 i 7 B4R K T-SOoD v& ik, JIf
HEZE B 7 B4 MKk MDA (&5, W5k B4 NPT Re . GO IRR, LRy
FoS AR NREE, RAHEMIER, GRIERMRHUAN = B BEE, 328 MK GSH 7 &
A1 SOD & YE, AT Bk g 19 e e, A0 25 AR, AMAHRE R R R i 14 1 B m]
DL Z R B LK T-SOD. GSH-Px V& TEM T-AOC, Jf H & 2 (B 4= M3k 1 MDA 1)
B, HAUBIAEREE— B9 AR TCR, T4 DM R I RF 55 R0 AT LA 4 2F i
™ GSH-Px. SOD it & T-AOC™2, X KFEAFCORT TR, TalAR v #h 78 B B B A $i i
P55 2 W IOBURALRE 3 (PR F o BRI, AIERDREASH 5 B V25 0 24 I e AR ¥ P 8 8 T LA v
BRI RE ST, AR A AR
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Effects of Different Nutritional Regulations on Growth and Development, Blood Routine, and
Plasma Antioxidant and Immune Indexes of Yaks with Growth Retardation
WANG Yongjie! WANG Zhisheng'" HU Rui'! PENG Quanhui' XIA Ke? ZHAO Suonan®
ZHOU Yugqing?

(1. Key Laboratory for Cattle Low Carbon Cultivation and Safety Production of Sichuan Province,
Institute of Animal Nutrition, Sichuan Agricultural University, Ya’an 625014, China; 2. Cofoco
(Chengdu) Grain and Oil Industry Co., Ltd., Chengdu 611435, China; 3. Demonstration Zone of
Plateau Modern Ecological Animal Husbandry Science and Technology in Haibei Prefecture,

Qinghai Province, Haibei 810299, China)

Abstract: In order to find methods for relieving oxidative and immune stress, and promote growth
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of yaks with growth retardation, forty 1-year-old Qinghai high plateau yaks with growth
retardation (which was 1.5-fold standard deviations less than the average weight of yak groups
with same age and breed) were selected and randomly assigned into 4 groups, which were
farming yaks with growth retardation group, concentrate group, cysteamine group (concentrate+80
mg/kg BW cysteamine) and yeast group (concentrate+0.3% active dry yeast); another ten
1-year-old Qinghai high plateau yaks with normal growth performance were selected as farming
healthy yaks group. Each group had 5 replicates with 2 yaks per replicate. The pre-trial lasted for
15 d, and the trial lasted for 60 d. The results showed as follows: 1) compared with farming yaks
with retardation group, body measurements in concentrate group, cysteamine group and yeast
group were significantly increased (P << 0.05). 2) Compared with farming yaks with retardation
group, concentrate group had significantly higher red blood cell count and hemoglobin content,
and significantly lower white blood cell count in blood (P << 0.05). 3) On day 1, plasma
malondialdehyde (MDA) content in farming healthy yaks group were significantly lower than that
in the other four groups (P<C0.05) , and plasma total superoxide dismutase (T-SOD) activity,
glutathione peroxidase (GSH-Px) activity and the total antioxidant capacity (T-AOC) in farming
healthy yaks group were significantly higher than those in the other four groups (P<<0.05) . On
day 60, plasma MDA content in cysteamine group and yeast group was significantly decreased
compared with day 1 (P <<0.05) , and was significantly lower than that farming yaks with
retardation group (P<<0.05) ; plasma T-SOD activity and total antioxidant capacity (T-AOC)
in cysteamine group and yeast group were significantly increased compared with day 1 (P <<
0.05) , and were significantly higher than those farming yaks with retardation group (P<<0.05) ;
plasma GSH-Px activity in yeast group was significantly increased compared with day 1 (P <<
0.05) , and was significantly higher than that in farming yaks with retardation group (P<<0.05) .
4) On day 1, plasma immunoglobulin A (IgA) and immunoglobulin G (IgG) contents in farming
healthy yaks group were significantly higher than those in the other four group (P<<0.05) . On
day 60, plasma IgG content in concentrate group was significantly increased compared with day 1

(P<<0.05), and was significantly higher than that in farming yaks with retardation group (P <<
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0.05) ; plasma IgA content in cysteamine group was significantly increased compared with day 1
(P<<0.05), and was significantly higher than that in farming yaks with retardation group (P <<
0.05) ; plasma IgA and IgG contents in yeast group were significantly increased compared with
day 1 (P <<0.05), and were significantly higher than that in farming yaks with retardation group
(P<<0.05) . The results indicate that concentrate supplementation and further supplementation of
80 mg/kg BW cysteamine and 0.3% active dry yeast can improve antioxidant capacity and
immunity of yaks with growth retardation, and promote compensatory growth; the
supplementation of concentrate and 0.3% active dry yeast has the best effects.
Key words:  yak with growth retardation; body measurement; antioxidant; immune; cysteamine;

active dry yeast



