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Abstract: This study was conducted to investigate the effects of resveratrol (RES) and sanguina-
rine (SAG) on the growth performance and serum biochemical indexes of 2-6 months old calves.
Fifty-four female Holstein calves of 5 days old with average body weight of 42 kg were randomly
assigned to 3 groups with 18 calves in each group. Calves were fed one of the following diets: a

milk replacer (MR) as the basal diet (MR group). a basal diets supplemented with SAG
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(0.05 mg « (kg BW) ™', SAG group) or a basal diet supplemented with RES (4 mg + (kg BW) !,
RES group). Calves were measured for body weight and body size on 56, 90, 120, 150 and
180 days of age. Blood was collected on 60 and 180 days of age for detecting serum biochemical
indexes. The results showed that: 1) Compared with MR group. RES supplementation significantly
increased the body weight of 180 days old calves (P<C0. 05). The body weight of 180 days old
calves in SAG treatment had a trend to increase (P=0. 081 2); 2) In body size, SAG supplemen-
tation significantly increased the body height of 150 and 180 days old calves (P<C0. 05), and hip
height of 180 days old calves(P<C0. 05); 3) Compared with MR group. RES and SAG supplementation
significantly decreased serum FFA and INS concentrations of 60 days old calves (P<C0. 05); RES
supplementation significantly increased serum GH, EGF and IGF- | concentrations of 60 days old
calves (P<C0. 05); SAG and RES supplementation significantly increased IgA concentrations of
60 days old calves (P<C0.05); SAG and RES supplementation had no significant effect on IgG
(P>0.05); Serum MDA concentration of 60 days old calves in SAG treatment group were higher
than that in MR group (P<C0.05). RES and SAG supplementation had no significant effect on serum
SOD, GSH-PX and T-AOC concentrations of calves (P>>0.05). In conclusion, the addition of RES and
SAG in diets increased the body weight and body height of 180 days old calves, respectively, and

improved the serum antioxidant indexes of calves.

Key words: calf; plant extracts; resveratrol; sanguinarine; calf breeding
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Table 1 Composition and nutrient levels of basal diets(air-dry basis) %
B FF &k} Starter
Wi H Ttem fh 0~3 A 1~6 f i

Milk replacer

0-3 months old 4-6 months old

J5 B} Ingredient

E K Corn

TH1 Soybean meal
%1k K & Extruded soy
%k 2 Wheat bran
TR L KT Y Corn DDGS
fi ¥ Limestone

IR A4, CaHPO,
4k NaCl

iR A& Premix!

&1l Total

27K F Nutrient level®

T 415 DM 94, 68
A HE CP 22.93
LR EE 16.02
R/ (MJ kg ') GE 19. 96
o vk W 45 4 NDF 5.07
% M Uk U 47 4t ADF 1.52
MK 4> Ash 4.30
5 Ca 0.90
WP 0.49

55. 65 56. 50
26. 20 23.15
7.00 0.00
3.90 10. 00
3.00 6.00
2.25 2.30
0. 60 0.55
0. 40 0.50
1. 00 1. 00
100. 00 100. 00
87. 94 87.77
20. 00 18.00
3. 86 3.21
16.73 16. 36
9.79 11.41
3.77 3.95
6.94 6.99
1. 00 1. 00
0. 45 0. 45

LR A A ke RER AL AR A 15 000 TU 4EAE R Dy 5 000 TU; 44 R E 50 mg; M 12, 5 mg; £k 90 mgs #F 90 mg;

i 60 mg; Ml 1.0 mg; il 0.3 mg:;4h 0.5 mg.”. £l L MWE

!, The premix provided the following per kg of diets: VA 15 000 IU; VD, 5 000 TU; VE 50 mg; Cu 12.5 mg; Fe 90 mg;

Zn 90 mg; Mn 60 mg; 1 1.0 mg; Se 0.3 mg; Co 0.5 mg. °.

Data are measured values
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PR T v S A # (P=0.070 4), RES
F SAG X 56~180 H % 42 4= 1 K Fi fifg il ¥ A b 3
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RES & #2560 H 844 1 i GH,EGF #1 IGF-T
W (P=0.000 7,P<C0.000 1 fil P=0.000 1),180
H S B 22 F 26 (P=>0. 05), SAG 2 A% 60 H
WA 4 1 EGF #eBE (P<<0. 000 1), RES Hll SAG
AL SUNLCOR il NE ¥ B %A 3 52 1
(P>0.05),

H % 4 Al AL AR S e 48 A5 T . 5 MR 4 AR [
SAG 5 ZEREA% 60 H AR I IgA(P=0. 014 8) Fl
180 H i IgM ¥ EE (P=0. 009 3),%F IgG 520 A i 3
(P>>0.05), HEEHF T 1,60 HIE SAG HEL 4 ME
TNF-o ¥ i 2 Z {5 T RES 44 (P=0.031 3),{H5 MR
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Table 2 Effects of the RES and SAG on growth performance of calves

Kb Treatment P {f P-value
i H Item Hik SEM kb 3 H i Ak 3 H e
Days of age MR RES SAG Days of Treatment X
Treatment
age Days of age
1R/ kg 56 67.03 68. 64 69. 41 4,039  0.677 2 <20.000 1 0.060 9
Body weight 90 89. 33 94. 37 90. 32 4,282  0.3925
120 114. 32 124,72 121.20  4.427  0.085 6
150 142. 86 153. 21 154.73  4.427  0.050 4
180 182. 14" 196.28"  192.70"  4.427  0.019 9
M E Total weight gain 114, 73 127. 83 123.81  5.021  0.154 9
MK /em 56 87.50 87.37 87.59 1.322  0.904 5 <<0.000 1 0.615 3
Body length 90 90. 98 91.93 93.78 1.685  0.2006
120 102. 97 104. 29 104.60  1.497  0.4210
150 112.02 112.27 114.97  1.497  0.144 3
180 119.11 120.51 121.82  1.497  0.181 8
# K Growth 31.23 33,47 34. 20 1.362  0.230 6
A8 /cm 56 82.11 83. 50 83.12 0.893  0.261 2 <20.000 1 0.011 8
Body height 90 89. 47 89. 36 89. 29 0.930  0.8880
120 93. 86 94. 83 95. 39 0.962  0.244 5
150 98. 27" 99.45"  101.17*  0.980  0.029 5
180 103.86"  105.45"  107.17°  0.962  0.012 3
B K Growth 21.95 22.27 24. 06 0.880 0.1112
f9 Rl / cm 56 94. 28 95.72 96. 47 1.391  0.455 8 <0.000 1 0.604 9
Heart girth 90 106. 97 106. 68 107.24  1.527  0.773 2
120 111. 64 114. 74 114.86  1.508 0.118 8
150 118.28 120. 44 120.55  1.508  0.270 3
180 129.19 131. 54 131.99  1.508 0.174 6
B K Growth 34.70 36.57 35. 69 1.367  0.534 0
T/ em 56 86.92 88. 84 88. 41 0.922 0.1389 <20.000 1 0.086 1
Hip height 90 94. 95 94. 83 95. 02 0.968  0.878 6
120 99. 69 99. 95 100.85  1.016  0.398 6
150 104. 23 105. 45 106.76  1.017  0.067 8
180 109.86"  111.42"  112.60°  0.999  0.045 7
#8 K Growth 23. 20 22.92 24. 25 0.967 0.4755
T FH I/ cm 56 23.68 23. 31 23. 65 0.406  0.513 6 <<0.000 1 0.778 3
Hip width 90 25.11 25. 60 25.76 0.461  0.2858
120 28. 37 28. 49 28. 43 0.450  0.841 2
150 30. 11 30. 02 30. 61 0.461  0.329 1
180 31.52 32.22 32.13 0.461  0.2590
# K Growth 7.91" 9.14" 8.53""  0.517  0.070 4

AN R Ak B[] [R) AT JC 7 B8 s B0 T8 FR AR [F) 5 B 3R0OR 25 R 35 (P>0. 05) ANRIV/NE FRERoR 22 5 8.3 (P<<0.05), F &
In the same row, values with no letter or the same letter superscripts mean no significant difference between the treatments
(P>>0.05), values with different small letter superscripts mean significant difference between the treatments (P<C0. 05). The same

as the following tables
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HIERFEZEF(P>0.05), I y-IFN F1 1L-1p %
AR 5Z RES 1 SAG 0 (P>>0. 05), RES 1 SAG
YR 4 I3 ALT Ml AST %A W #F (P>
0.05), B AR JriH .60 HEEE SAG 484 1
I MDA ¥ B 2 % %5 T MR 41 (P=0. 001 1),180

F 7 B 26 6] TG i 2 25 57 (P=>0. 05) 3 SAG 41 60 H #%
B CAT W 35 8T RES 41 (P=0.034 9),
fH5 MR 4176 &8 % 2% 5 (P>0. 05) ; RES fil SAG X
B a3 SOD. GSH-PX Ml T-AOC JG &t 3 5 Wi
(P>0.05),

#£3 RESTISAGWESFMBFERVRERRBUBRAD BIERHNTM

Table 3 Effects of the RES and SAG on levels of nutrient metabolism and endocrine indexes in the serum of calves

AL P Treatment P {H P-value
5 H Ttem i M g P AEXHE
Days of age MR RES SAG Days of TreatmentX
Treatment
age Days of age
Mg R ZE %A/ (mmol « L™ 60 7.74 7.92 7.50  2.365 0.8995 0.6460  0.969 8
Serum urea nitrogen, SUN 180 6.78 7.08 7.33 0.428 0.375 8
F3{E Mean 7. 26 7.50 7.41 1177  0.989 9
W B R W2/ (mmol « L) 60 0.44*  0.36> 0.38" 0.015 0.0010 0.8034  0.1005
Free fatty acids, FFA 180 0.41 0.40  0.39  0.014 0.5030
SEAIME Mean 0,42 0.38"  0.39"  0.009  0.0035
M JEE/ (ng » mL™ ") 60 16.23  16.23 17.05 2.234  0.7990 0.8035 0.544 5
Cortisol, COR 180 8.92  16.84 20.65 5.314  0.126 3
EHME Mean 12,58 16.53"  18.85* 1.955  0.083 3
i &/ (ulU « mL™ 1) 60 15.29*  8.61" 10.12" 1.253 0.0070 0.2100  0.209 6
Insulin, INS 180 13.82 12,77 12.38 1.558  0.516 4
A Mean  14.56°  10.69"  11.25°  0.871  0.008 2
LHE EMRE/ (pgemL™) 60 398.74 430.10 370.60 28.472 0.5928 0.7135 0.269 3
Norepinephrine, NE 180 411.55 398.01 409.53 17.687 0.151 1
FH{H Mean  405.15 424,06 390.06 18.102  0.643 0
KB E/ (ng s mL™D) 60 3.94°  4.55° 3,95 0.112  0.0007 0.8797  0.3880
Growth hormone, GH 180 3.98 4. 25 4.14 0.236 0.416 4
SE3{E Mean 3. 96 4.40  4.05  0.135  0.066 1
FRAKKEF/(ng s mL ™) 60 0.81"  0.88  0.64° 0.020 <C0.0001 0.5934  0.0137
Epidermal growth factor, EGF 180 0.87 0.73 0.80  0.062 0.119 9
FAIME Mean 0,84 0.80"  0.72°  0.031  0.030 1
KEGEHEERKNFT/ (ng» mL ™D 60 167.44% 213.37* 168.57" 7.209  0.0001 0.5172  0.0369
Insulin-like growth factor-TI, IGF-I 180 195.43 174,65 203.14 19.732  0.316 3
SEH5{H Mean 181.44 194.01 185.86 10.521  0.695 7
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Table 4 Effects of the RES and SAG on levels of immunity and antioxidant indexes in the serum of calves
AP Treatment P {f P-value
TH Ttem H % SEM e Hig b3 X H
Days of age MR RES SAG Days of TreatmentX
Treatment age Days of age
IR EE A/ (g LY 60 0.70°  0.63> 0.65* 0.018 0.0148 <C0.0001 0.1303
Immunoglobulin A, IgA 180 0.74 0.74 0.72  0.010  0.193 2
SEH4MH Mean  0.72° 0.69"  0.68"  0.010  0.0220
PR G/ (g LD 60 10.12  10.04  9.72  0.305 0.3655 0.0265  0.2221
Immunoglobulin G, IgG 180 10.12  10.53  10.49  0.157  0.071 1
SEHME Mean  10.12 10.29  10.11  0.187  0.746 6
HIEREE M/ (g LD 60 2.43 2.53 232 0.074  0.0547 0.0476  0.8145
Immunoglobulin M, IgM 180 2,59 2.66°  2.39®  0.069  0.009 3
SEHME Mean  2.51* 2,60 2.35"  0.050  0.006 4
Jih 98 SR BE I F-o/ (pg » mL™") 60 54.80" 57.90° 51.55" 1.976  0.0313 0.0322 0.116 8
Tumor necrosis factor a, TNF-« 180 53.18 50. 85 51.15 1.560 0.299 1
SEHME Mean  53.99  54.38  51.35  1.350  0.243 7
Yy T#E/(pg s mL™ ) 60 34.02  35.42  33.64 0.907 0.176 1 0.3328  0.4751
y interferon, y-IFN 180 37.99  34.18  36.17  2.830  0.349 2
SFEHME Mean  36.01  34.80  34.90 1.432  0.805 1
FA2Z-1p/(pg » mL™ Y 60 20.77  21.17  20.06  0.564 0.3691 0.6798  0.8884
Interleukin-18, 1L-18 180 20.68  20.67 20.08 0.480  0.1756
SEHME Mean  20.73  20.92  20.07  0.340  0.200 9
BHNEA/ (UL 60 16.54 22.52 24.39 3.154 0.0899 0.6154  0.344 4
Alanine aminotransferase, ALT (U/L) 180 19. 00 21.85 19. 54 1.378 0.156 2
SEHME Mean  17.77 22,18 21.97  1.701  0.137 8
BEEER/ (U LD 60 54.01 58.23  62.94 5.795 0.2857 0.5106 0.455 7
Aspartate aminotransferase, AST 180 59. 26 50. 50 56.12 4. 050 0.137 7
SFH{E Mean  56.64  54.36  59.53  2.962  0.476 1
A AL AL/ (U« mL™ ) 60 49.32  50.59  48.26  1.753  0.3557 0.9968  0.4411
Superoxide dismutase, SOD 180 52.62 47. 36 48.16 3.195 0.254 1
SEHME Mean  50.97  48.97  48.21  1.864  0.563 7
BB H R A AL/ (U« mL 1) 60 1136.47 1166.73 1123.97 58.535 0.6097 0.9964  0.996 0
Glutathione peroxidase, GSH-Px 180 1129.881172.81 1125.26 86.861 0.701 7
SEHH Mean 1 133.18 1169.77 1 124,62 54.111  0.822 8
ByrEA /(U mL™h) 60 10.85 10.78  10.86  0.439 0.8961 0.9894  0.887 1
Total antioxidant capacity, T-AOC 180 10. 74 11.15 10.62 0. 848 0.663 3
SEHMH Mean  10.79  10.96  10.74  0.494  0.946 2
SRR ERE/ (U mL™) 60 42.68"% 43.55* 42,03 0.484 0.0349 0.9974  0.2532
Catalase, CAT 180 36.50  46.23  45.51  4.302 0.1217
SEHMH Mean  39.59  44.89  43.77  2.101  0.1899
N U/ (nmol « mL™") 60 37.61% 35.06" 44.87* 1.904 0.001 1 <C0.0001 0.0275
Malondialdehyde, MDA 180 7.04 6.26 8.07  0.961  0.1940
SEHE Mean 22,33 20.66°  26.47°  1.097  0.002 7
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