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Table 1-The chemical composition and components of the starter (%)

Shs o0 aop
Feed ingredients %
<y by . 45
Corn, grain

b 12.0
Barley, grain

P g 5.0
Wheat bran

by Al 37.6
Soybean meal

S 0.4
Salt

XY 11
Opyster shell ’

| e e JoSa 0.5
Mineral supplement! ’
Tomelizg JaSio 0.4
Vitamin supplement?

O U9 0.5
Bicarbonate sodium

() sleows a5 Aoy
Chemical composition (%) %
Sis odlo 89.7
Dry matter

PeoSen 18.7
Crude Protein

(FB Lf)%) &yl ojlas 23
Ether extract (Crude fat)

(S odingd )d Jsloeal B 16.3
Neutral detergent fiber ’
Sl sstigd 53 Jgouls U 75
Acid detergent fiber '
7S 6.3
Ash

el 0.54
Calcium

S 0.22
Phosphorus

Vgl 251N IS 10,5 < IYA o tp.5 Y iS00 1,5 IV ol .5 ¥ by 1.5 0 s 5 0 ke 25 A s (25 VD oS giane JaSo S
25 1% a5l )5 Lo

PSS 53 i a5y Voo 3 ol 0 5S35 p +1) el g SRS > Ml oy B s ey a5

"Mineral supplement composition: 195 g calcium, phosphorus 90g; magnesium 90 g; sodium 55g, zinc 3g; 0.3g iron, manganese 2 g

copper 0.28g, cobalt 0.1g, selenium 1 mg; 0.4 g of antioxidants.
2Vitamins supplement composition: Vitamin A, 500000 IU per kg, vitamin E, 0.1g per kg, vitamin D3 100000 IU per kg.
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Table 2- Effect of vitamin C supplement on growth performance of Holstein suckling calves!

winlefl sla oy
MBI Experimental diets
Items sl & opelig SEM P-value
Control Vitamin ¢
(pSS) o s
Body Weight (kg)
& 36.33 36.83 1.33 0.62
Initial
@LP‘; 64.13 70.33 0.83 0.04
Final

(392 0% £5) &gy 039 LRI
Average Daily gain (g/day)

"J," ole 383.33 408.38 26.60 0.52
First month

Py ole 725.01 843.67 24.85 0.07
Second month

o9 S . 433.35° 528.22° 12.89 0.04
Total period

(59 2 £5) Shss Sis o3lo b e

Starter dry matter Intake (g/day)

"J," ole 206.18 204.17 25.04 0.95
First month

Py ole 609.50P 743.63 28.01 0.04
Second month

o . 325.98° 408.10° 24.21 0.03
Total period

(395 2 £55) b Sid o3lo By

Milk dry matter Intake (g/day)

"J," ole 608.40 608.60 0.45 0.76
First month

3o ole 750.80 750.20 0.66 0.54
Second month

09 S ) 656.20 656.40 1.18 0.90
Total period

Shgs 035k

Feed Efficiency

J;‘ olo 0.47 0.50 0.03 0.81
First month
|>53 olo

0.53 0.56 0.03 0.61
Second month

o S 0.44 0.50 0.01 0.06
Total period

(P <o [00) 5y 30 b (gl e BB o i g b cod, o sloySile !

"Means within the same row with different superscripts differ (P<0.05).
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Table 3- Effect of vitamin ¢ supplement on blood metabolites of Holstein suckling calves !

alojl (sloo
Pl Experimental diets SEM
Items Aol & oyolisg
Control Vitamin ¢

P-value

(3 (o3 2 p)5 o) S5
Glucose (mg/dL)

F9° 39) 81.60 84.20 56 0.81
Day 2 . . 7. .

a2 j9) 80.00 86.20 7.01 0.54
Day 7

YV 59 8.60 5.40 23 081
bt 78. 75. 37 .
Y0 59,

Day 45

(2 3 2 p )5 (o) Jg S
Cholesterol (mg/dL)

P9 39) 83.60 81.42 4.06 0.97
Day 2

i j9) 82.60 81.80 3.01 0.85
Day 7

YV Js) 92.40 89.80 6.34 0.96
Day 21 : : : :
Y0 59,

Day 45

(3 o> 2 p)S o) 2ol (65
Triglycerides (mg/dL)

F9° J9) 25.40 27.80 5.11 0.74
Day 2

A2 53) 22.80 24.72 577 0.99
Day 7

YV 59 20.80 22.20 122 0.20
Day 21

Y0 59,

Day 45

(2 3 2 pS) S5 g
Total protein (g/dL)

£9° 39 6.42 0 0.73 0.53
Do . 7.09 7 .

42 53) 6.95 6.72 0.59 0.19
Day 7

Vi 48 62 0.26 0.72
e 7. 7. . 7
Y0 59,

Day 45

(i w3 3 5) negd]
Albumin (g/dL)

P92 39) 2.64 2.72 0.10 0.60
Day 2

42 53) 2.52 2.62 0.11 0.43
P . . . .

YV 59 2.90 3.10 0.15 03
bt 9 . . 39
Y0 59,
Day 45

77.40 74.60 2.03 0.68

88.00 84.80 5.42 0.82

19.00 20.20 0.72 0.27

7.07 7.84 0.27 0.08

3.23 3.58 0.19 0.52

(P <o [00) Byl 50085 b (s sime NS ailiio ot gy b sy b (sl SSle
'Means within same row with different superscripts differ (P<0.05).
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Table 4- Effect of vitamin ¢ supplement on serum concentrations of Superoxide dismutase , glutathione peroxidase and Vitamin C

Holstein suckling calves!

ialejl (gloo
a3 Experimental diets

Parameter Aol
Control

SEM P-value
& el

Vitamin ¢

(P55 5 2219) Bgows puSTy 500

Superoxide dismutase (U/g)

£9° 39 38.68
Day 2

A 40.04
Day 7

" s 39.02°
Day 21

¥0 j9)

Day 45

(P53 25) jlomsSTy 055b5S
Glutathione Peroxidase (U/g)

46.01

F5 39) 440.01
Day 2

2 J9) 442.03
Day 7

s 438.78
Day 21

¥0 55,

Day 45

(5 3 3 25 hee) & pomeling
Vitamin C (mg/dl)

£9° 39) 0.32
Day 2

Day 7

405.01°

ANl )9 0.29
Day 21 '

\CBIY
Day 45

0.30°

42.92 4.12 0.58

43.12 3.20 0.90

48.72% 1.99 0.01

52.51 5.54 0.09

446.12 19.28 0.97

466.41 27.45 0.71

468.42 17.67 0.26

456.207 16.58 0.05

0.34 0.08 0.81

0.30 0.03 0.79

0.42 0.05 0.09

0.47% 0.05 0.05

"Means within same row with different superscripts differ (P<0.05).
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Introduction It has been documented many times in various articles that the plasma vitamin C concentrations
have been severely reduced during stress and disease in calves. Another report shows that the production of
endogenous vitamin C was not apparently observed in dairy calves up to 4 months of age, and therefore the suckling
calf depended on relatively low concentrations of vitamin C in consumed milk. Therefore, suckling calves are
exposed to various pathogens that cause various diseases and consequently economic loss. One of the most
important causes of mortality in suckling calves is their susceptibility to infections, since calves are more susceptible
to intestinal and respiratory infections resulting in high mortality during this period. Therefore, use of dietary
supplements and vitamins can improve the immune system and growth performance. Vitamin C is a water-soluble
vitamin that has antioxidant properties and can kill free radicals produced in cells. The amount of vitamin C in the
animal is reduced during stress and exposure to the disease. Therefore, providing it through starter rations can
improve animal performance. There is limited research about the effects of vitamin C on the immune system and its
beneficial effects in suckling calves. Hence, this study was aimed to evaluate the supplementation of vitamin C on
growth performance and immune system of Holstein suckling calves.

Materials and Methods For this experiment, 40 newborn Holstein calves with an average age of 1-10 days, and
about 36+1 kg weight, were used in a completely randomized design with 2 treatments and 20 replications. The
treatments included: 1) Control (starter and whole milk) 2) Control + daily 600 mg vitamin C. Average daily gain
and feed intake were measured and feed efficiency was determined. Blood samples from each calf were taken 4
times, including 48 h immediately after birth, 7, 21, and 45 days after birth. Total protein, albumin, triglyceride,
cholesterol levels were measured by commercial kits (made by Pars Test Co.). Serum concentrations of vitamin C,
super oxide dismutase and glutathione peroxidase were measured by commercial kits.

Results and Discussion Results showed that using 600 mg vitamin C in the diets of suckling calves had
significant effect on final weight. Supplementation of vitamin C in calf starter diet increased dry mater intake in
second months and total period (P < 0.05). Vitamin C supplementation had no significant effect on feed efficiency
in the first, second months and the total period. Feed intake decreased with increasing vitamin C content in feeds but
improved feed conversion ratio. These researchers also reported that that vitamin C use had no effect on final
weight. Vitamin C supplementation in suckling calves diet had no effect on serum concentrations of glucose,
cholesterol, triglyceride, albumin, and total protein at 48 hours postpartum, days 7, 21 and 45 after birth compared
with the control group (P>0.05). The effects of ascorbic acid at levels of 0, 10 and 15 g in Buffalo decreased glucose
concentrations, these researchers stated that as the amount of ascorbic acid increased, glucose concentration
decreased. Vitamin C supplementation had no significant effect on blood concentration of superoxide dismutase
except 21 days after birth and glutathione peroxidase concentration except for 45 days after birth compared to the
control group. Calves received ascorbic acid had the highest amount of superoxide dismutase in the first week after
birth and the lowest in the fifth week. Glutathione peroxidase also reached its lowest level 45 days after birth.
Furthermore, serum vitamin C concentration in suckling calves received vitamin C containing diet increased
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significantly at 45 days after birth compared with the control group. This may be due to the intake of vitamin C as
an agent for the control of oxidative stress.

Conclusion By studying the effects of vitamin C on growth performance, blood parameters and bioavailability
in suckling calves, it can be concluded that using this vitamin increased dry mater intake and average daily gain,
glutathione peroxidase concentration and serum vitamin C bioavailability throughout the period. In general,
supplementation of the diet of suckling calves with vitamin C had beneficial effects on the performance. It is
concluded that vitamin C as supplementation of the diet (milk replacer or starter diet) may enhance immunity and
resistance in Holstein suckling calves.

Keywords: Antioxidant activity, Blood parameters Suckling calves, Vitamin C.



