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Effects of Dietary Energy Levels on Growth Performance, Serum Biochemical Indexes
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Abstract In order to study the energy needs of fattening yaks under house feeding conditions, three diets with different energy

levels were designed to investigate their effects on the growth performance, serum immune indexes, rumen fermentation

characteristics and nutrients apparent digestibility of fattening yaks. 36 healthy yaks of 2.5—year—old with similar body weight

204.50 kg + 3.34 kg were allocated to three treatment groups according to the single factor experiment design, with 12 yaks in

each treatment group half male and half female . The digestion trial was conducted in four days before the end of the experiment

and the serum was collected for determination on the morning before feeding on the end of the experiment. The results showed

that with the increase of dietary energy concentration, ADG of yak increased P=0.014 , FCR decreased P=0.034 , serum Glu
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increased P=0.035 and UN decreased P=0.003 . With the
increase of dietary energy concentration, serum SOD of yak
increased P=0.042 , while MDA decreased P=0.012 , IL-2

P=0.036 and IL-10 increased P=0.024 , and TNF-a
decreased P=0.035 . With the increase of dietary energy
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concentration, the MCP P=0.006 and TVFA in the rumen of yak increased P=0.033 , and NH;-N P=0.015 and ratio of acetic
acid to propionic acid P=0.031 decreased. The apparent digestibility of CP P=0.013 and NDF P=0.032 increased. In con—

clusion, high energy diet improved rumen microbial protein synthesis, glucose and nitrogen metabolism, increased antioxidant

capacity, decreased inflammatory response, and finally improved health and growth performance of yaks.
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1
NN ™, 1.1
1 500 95% 2.5 204.50 kgt 3.34 kg
Y Y N N 2‘0 36
43 ” N 3 12
Y + o
“ ”
1.2
° ¢ ) NY/T815—2004
g "
200 kg . 500 g 1.3
+ . 0.7 Mi/kg DM, .
TMR o
1 %
o
20.00 16.60 13.30
(341 20.00 16.70 13.30
20.00 16.70 13.40
29.00 38.50 48.00
[5-7] 0.50 0.50 0.50
5.00 4.50 4.00
. N 1.50 1.50 1.50
0.50 1.00 1.50
0.50 1.00 1.50
o 1.66 1.56 1.44
0.34 0.44 0.56
1.00 1.00 1.00
Bl / MJ-kg'DM 7.20 7.89 8.58
9.80 9.85 9.91
34.89 30.87 26.84
19.70 17.19 14.67
[9-10] 0.88 0.86 0.83
0.58 0.57 0.56
o VA 16000 IU VD;2000TU VE 100 TU
(8] 40mg 8mg S50mg S50mg 03mg 05mg 02mg
12% 10% 3 ( 92021 32
1.3

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



46 2022
02021 10 14 12 26 SOD . GSH- Px
15 d 56 d, MDA
1.4 ELISA .
Al
8 00 17 00 2 G MIgAleG IgM
TMR .
. ELISA 2
15 IL-2 . 4 IL-4 . -6 IL-6 . -10
1.5.1 IL- 10 . -« TNF-« Y
IBW FBW IFN-y °
ADG 1.54
TMR 100 mL
ADFI ADG  ADFI FCR . pH pH
1.52 TMR 4d NH,- N (11!
. MCP 2, CP- 3800
10% ) .
DM GBT 6435— 10
2014 . CP GB/T 6432—2018 . Excel 2019
NDF GB/T 20806—2006 . ADF Ny/T ~ SAS93 Tukey- Kramer
1459—2007 . Ca GBI/T 6436—2002 P GB/T * P=0.05
6437—2002 . o
153
10 mL 4°C 3 500% g 2.1
10 min -20C . 2
GLU . TP . GLOB . ADG P=0.014 FCR P=0.034 |
TG . UN . ALT . ADG P<0.05
AST ALP HITAHCI- 7020 FCR P<0.05 ADG
) FCR . P>0.05 .
T- AOC . FBW  ADFI P>0.05 .
2
>
IBW/kg 202.50+2.233 206.17+£3.234 205.54+3.032 0.988
FBW/kg 221.63+£2.876 230.33+£3.643 233.58+3.117 0.224
ADG/kg 0.34+0.023" 0.43+0.032% 0.50+0.036* 0.014
ADFl/kg 5.57+0.385 5.76x0.412 6.12+0.335 0.326
FCR 16.31+1.256° 13.35+1.542® 12.22+0.973" 0.034
P<<0.05 P>0.05 |
2.2 GLU .
P<0.05 UN P<0.05 .
3 TP ALB.GLOB.TG ALT,AST
GLU P=0.035 UN P=0.003 . ALP P>0.05 .

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.

http://www.cnki.net



42 5 47
3
P
TP/ g-L 49.37+0.848 49.81£1.762 50.06+1.872 0.779
ALB/ g-1! 28.15+0.616 28.51+0.681 28.76+0.795 0.894
GLOB/ g-L 27.11+0.979 27.79+1.759 28.88+1.467 0.866
GLU/ mmol -1 3.86+0.122" 4.35+0.123" 4.96+0.112° 0.035
TG/ nmol - 1! 0.12+0.009 0.11+0.011 0.11+0.007 0.763
UN/ mmol - L 4.11+0.058* 3.51+0.019* 3.02+0.066" 0.003
ALT/ U-L 3.01+0.128 3.02+0.104 2.97+0.094 0.442
AST/ U-L™ 39.62+1.221 40.96+1.351 41.86+1.404 0.584
ALP/ U-L™ 40.06+1.147 39.73+1.179 39.91+1.482 0.673
2.3 P<<0.05 SOD
P>0.05 .
4 T-AOC  GSH-Px P>
SOD N P<<0.05 MDA 0.05 .
4
P
T-AOC/ U-mL" 9.66+0.347 9.63+0.359 9.36+0.336 0.472
SOD/ U-ml! 131.40+4.544" 139.18+4.180" 153.46+5.110° 0.042
GSH-Px/ U-mL™ 203.38+11.226 206.63+12.867 208.99+13.030 0.225
MDA/ nmol -mlL™ 6.04+0.294° 4.38+0.226" 4.01+0.114" 0.012
2.4 IL-4IL-6 IFN-y
P>0.05 ,
5 IeAIgG 2.6
M P>0.05 .
2.5 7
MCP [VFA
6 P<<0.05 NH;-N Z
IL-2  IL-10 rP< P<<0.05 .
0.05 TNF-« P<<0.05 pH . N
P>0.05 . P>0.05 .
5 o/LL
P
IgA 0.60+0.008 0.62+0.007 0.66+0.007 0.365
IgG 0.19+0.012 0.20+0.009 0.22+0.010 0.474
IgM 0.07+0.002 0.06+0.002 0.07+0.002 0.642
6 ng/L
P
1L-2 45.96+3.716" 52.83+3.947* 54.64+3.392¢ 0.036
1L-4 72.99+2.896 74.46+3.148 76.33+2.711 0.466
IL-6 92.46+2.142 94.84+3.582 95.31+3.993 0.354
1L-10 83.69+3.346" 91.55+4.991* 93.46+5.418° 0.024
IFN—y 97.26+3.084 101.58+4.222 103.11+4.180 0.246
TNF-a 89.57+2.758" 80.52+1.984" 73.55+2.565" 0.035

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.

http://www.cnki.net



48 2022
7
P
pH 6.83+0.068 6.60+0.091 6.56+0.121 0.257
/ mg-dL 50.86+2.183" 52.79+2.342% 68.12+2.416° 0.006
/ mg-dL™ 4.97+0.213° 4.91+0.276° 4.15+0.233" 0.015
/ mmol - ! 66.48+1.192" 71.63+1.500® 77.82+1.558° 0.033
1% 68.73+1.017 66.44+2.146 65.25+2.035 0.433
1% 20.90+0.798 21.76+1.223 22.77+1.076 0.254
1% 8.34+0.483 8.82+0.575 9.01+£0.448 0.465
3.29+0.105* 3.05+0.224* 2.86+0.213" 0.031
2.7 CP NDF PrP<
0.05 N P>0.05 |
8 DM.OM  ADF
CP P=0.013 NDF P=0.032 . P>0.05 |
%
P
64.63+1.146 65.11+1.330 66.99+1.362 0.433
66.93+1.160 67.47+0.920 69.29+1.470 0.398
66.12+1.249" 67.42+1.140" 72.20+£2.299* 0.013
55.75+1.459" 57.34+1.730" 62.49+0.807* 0.032
34.37+1.010 35.46+1.176 38.14+0.844 0.364
3 0.68 kg ADG 043 kg,
3.1
ADG  0.50 kg ADG  0.34 kg,
ADG
o
15-7] 12% 10% 5
o Y
3 3.2 N
12 B
2 -
N GLU UN . GLU
o GLU
[6] Zhang [15]
ADG  0.53~0.83 kg, . UN
5] UN
ADG 0.2~0.3 kg, (4] UN
ADG [16]
027 kg R
o
Ul

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.

http://www.cnki.net



42 5 49
SOD MDA - MDA 3
SOD J. 2020 32 8 3750-3759.
MDA !
J. 2022 34 3 1655-1666.
5
IgA.IgG  IgM ° D . 2015.
N 6
N J.
o IL-2. 2021 33 6 3343-3355.
IL- 10 TNF- o ! :
[18] . J.
: 2017 44 2 469-475.
33
8
N J.
2021 33 8 4511-4519.
9
J. 1998 1 34-43.
10
’ J. 2011 23 6 956-964.
A ° 11 Broderick G A Kang J H. Automated simultaneous determination of
MCP ammonia and total amino acids in ruminal fluid and in vitro media
MCP © J . Journal of Dairy Science 1980 63 1 64-75.
MCP NH;- N 12 I.
UN [19] 1990 26 2 43-44.
NH;- N N 13 J.
2018 7 54-55.
i : 14
) J. 2015
21 222-225.
° 15 Zhang Y Zhou ] W Guo X S et al. Influences of dietary nitrogen
80% and non—fiber carbohydrate levels on apparent digestibility rumen
GLU fermentation and nitrogen utilization in growing yaks fed low quality
[20] . forage based—diet J . Livestock Science 2012 147 139-147.
4 16
J. 2021 44 19
1-5.
N 17
° J. 2022 34 2 1109-1118.
18
N N J. 2019 31
1 12 5571-5581.
I. 2022 34 3 1667-1682. 19 N
2 Ma J Shah A M Wang Z S et al. Dietary supplementation with J. 2022 30 2 432-439.
glutamine improves gastrointestinal barrier function and promotes 20
compensatory growth of growth-retarded yaks J . Animal 2021 15 . 7. 2021

100108.

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.

33 10 5690-5700.

http://www.cnki.net



