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Abstract

This study was conducted to examine the effect of using vitamin C and/ or vitamin
B complex on some productive traits on the local male rabbits. Twenty eight local male
rabbits aged between 2-3 months were divided randomly into four equal groups(7
rabbits each) housed in experimental cages. all animals were fed 100 g of concentrate
pellets diet/ animal and green alfalfa and tap water offered. The first group (G;) was
offered drinking water free of vitamins as control group, second group (G;) was
supplied with water containing vitamin C (0.25 g/ 1), third group (Gs) was supplied with
water containing vitamin B complex (5 ml/ 1) and fourth group (G4) was water supplied
containing ascorbic acid (0.25 g /I) and (5 ml /I) vitamin B complex. Body weight and
blood samples were recorded biweekly for the change in the body weight and blood
glucose and cholesterol, also digestibility were measured. The results showed that, body
weight increased in all animals of all groups with time and age progress, all treated
groups G, Gz and G4 showed significantly (p< 0.05) higher body weight compared with
control group. Digestibility percentages of dry matter, crude protein and crude fiber
were significantly (p<0.05) higher in all treated groups compared with the control
group. Blood glucose and cholesterol concentration showed significant reduction in all

treated groups compared with the control group.
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Introduction

The rapid increase in the number of world's population makes problems of food
security of great importance, especially in developing countries (1). In recent years, the
domestic rabbits have been recommended as a good alternative source of protein due to
the increasing of human population in developing countries (2). Rabbit meat is high in
protein, low in calories and low in fat and cholesterol contents, being considered as a
delicacy and a healthy food product, easy to digest (3). Vitamin C (ascorbic acid or
ascorbate) is an organic chemical made up of six-carbon lactone and a water soluble
micronutrient required for multiple biological functions (4). Hassan (5) found that
supplementation of 500 mg ascorbic acid/L to heat-stressed rabbits drinking water
improved final live body weight, body weight gain, daily water consumption, feed
conversion ratio, performance index and economical efficiency. Experimental works
published in the second part of 20" century have demonstrated that fast growing rabbits
may have positive response to some vitamin B dietary additions, such as vitamin B; and
Bs (1-2 ppm), B, (6 ppm) and niacin addition (30-60 ppm). If a rabbit suffer from
digestive disorders, production and ingestion of soft feceses are stopped. In this case,
vitamins are synthesised by digestive flora are less available to the rabbit. for this
reason, these rabbits are more susceptible to water soluble vitamin deficiency than
healthy ones (6).

Materials and Methods

This work was carried out at the animal house, College of veterinary Medicine,
University of Baghdad from (24/11/2016, up to 31/1/2017). Twenty eight male local
rabbits at age of about 2-3 months, with average body weight of (1400 gm). The
animals were fed on concentrate diet (pellets) 100 gm (Table 1) and green alfaalfa for
two weeks as preliminary period with tap water was offered, then rabbits was divided
randomly into four equal groups (7 each) according to their body weight and kept in
cages as follows: First group (G1) as control group and gave water free of vitamins.
Second group (G,) was given water contain vitamin C (0.25 gm/ 1). Third group (Gs)
was given water contain vitamin B complex (5 ml/l). Fourth group (G4) was given water
containing vitamin C (0.25 gm/l) and vitamin B complex (5 ml/l). Body weight was
measured biweekly and Blood samples were taken biweekly for blood glucose
according to (7) and serum cholesterol was analyzed according to (8). Also digestibility
were measured at the end of the study(9). Data was analyzed of two ways Anova (4
treatment), Least significant differences (LSD) was applied to detect the significant
differences among different group means at the level (p<0.05) (10).

Table (1) component of concentrate diet

Nutritional ingredient %
Wheat bran 20

Corn grain 30
Barley grain 27.5
Wheat grain 10
Soybeans meal 10

Calcium carbonate 1

Salt 1
Dicalcium phosphate 0.5
Total (%) 100

Results and Discussion
- Body weight: Body weight increased in all animals for all groups with time and age
progress (Table 2). The animals in groups G,, Gz and G, showed significantly
(p<0.05) higher body weight compared with control group during the 5" and 6"
periods of the study.
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Table (2) Effect of adding Ascorbic acid and/or vit. B complex on body weight of
local male rabbits (gm). (Means +SE).

Group
G G, Gs G,
Period Biwee
1 1.40£0.17 1.42+0.28 1.49+0.22 1.38+0.28
B B B B
2 1.38+£0.14 1.49+0.25 1.51+0.22 1.39+0.21
B B B B
3 1.56+0.28 1.52+0.28 1.53+0.22 1.53+0.19
AB B B A
4 1.60+0.34 1.59+0.26 1.62+0.27 1.63+0.22
AB AB AB A
5 1.38+0.28 1.68+0.32 1.69+0.33 1.64+0.21
ABb AB ab AB a A ab
6 1.59 £0.21 1.82+0.33 1.90+0.19 1.88 £0.23
Ab Aa Aa A a

Lowercase letters refer to significant differences between groups at (P<0.05).
Uppercase letters refer to significant differences among periods at (P<0.05).

The increase in body weight of all animals indicated that those animals were at
growth stage, also these results may be related to the effect of vitamin C that increased
the feed intake (11). However, Osman et al. (12) refers that herbs contain vitamin C
work is by feed utilization through facilitating absorption of calorigenic nutrients across
the gut wall by increasing it's absorption capacity. Flachowsky (13) who showed that
oral administration of vitamin B resulted in increased microbial protein synthesis and
higher weight gain in growing animals.

- The digestibility traits: The percentage of dry matter digestibility were
significantly (P<0.05) higher for rabbits in group Gz (81.55%) than those of group
G, and G4 (78.79 and 78.32)% respectively. The rabbit of group G; and G, recorded
highest (P<0.05) digestibility of crude fiber (90.49 and 89.47)% respectively as
compared with control group (G:) (83.95%) group. No significant difference were
shown between treated group in ether extract digestibility and ash digestibility.

Table (3) Effect of adding Ascorbic acid and/or vit. B complex on the Digestibility

(%) of local male rabbits. (Means £SE).

igestibility | by mat.oe CP% CF% EE% Ash%
Group

Gy 65.4041.04b | 81.39+033b | 83.95+127b | 78.64+0.66 | 60.16+2.07

G, 78.79+192a | 89.83+133a | 87.6240.63a | 8L90+6.07 | 52.66+323

G, 8155¢2.07a | 88.70:021a | 90.49+136a | 85.7142.34 | 59.45+17.98

Gy 78.3243.74a | 88.70+107a | 89.47:063a | 89.1740.70 | 79.65+333

Ali et al.(14) who found an improved value of OM, CP, CF, EE and NFE
digestibility, which may due the improvement in digestive environment due to herbal
(basil herb) content of biological such as antioxidants (14). Horner et al. (15) reported
increased NDF digestibility in dairy cattle supplemented with 6 gm niacin/day. They
attributed this to a shift in the microbial population resulting in greater digestion of
NDF.

- Serum glucose concentration: Serum glucose level of all treated groups in the first
period of the experiment were decrease significantly (P<0.05) compared with the
control group (Table 4),While the results showed that the mixed group (G,) were
significantly (P<0.05) lower than other groups (Gi, G, Gs) in the 3 and 4™ period
of the study. The results also showed in the 5™ and 6" period decrease glucose
concentration in all treated groups compared to the control group.
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Table (4) Effect of adding Ascorbic acid and/or vit. B complex on serum glucose (g/
dl) of local male rabbits. (Means £SE).

G, G, G; G,
Biweekly perio
1 154.7145.13 | 114.0048.30 | 114.28+11.40 | 117.00+8.46
Aa Ab Ab Ab
5 113.2842.91 97.57+4.97 | 108.00+8.23 | 107.28+8.58
B AB A A
3 111.28+4.15 95.42+4.04 | 102.71+£3.82 80.14+3.83
Ba AB a AB a Bb
4 103.14+3.27 92.85+3.02 98.57+2.41 84.00+2.11
Ba BCa AB a Bb
101.71+1.23 86.00+2.90 | 89.00+11.47 76.00+5.11
5 Ba BCh BCh Bb
6 99.71+£2.70 81.28+2.07 83.14+1.92 58.85+6.78
Ba Ch Ch Cc

Lowercase letters refer to significant differences between groups at (P<0.05).
Uppercase letters refer to significant differences among periods at (P<0.05).

The reduction in the glucose concentration may be due to vitamin C structurally
similar to glucose and can replace it in many chemical reaction and thus is effective for
prevention of non enzymatic glycosylation of protein (16), also vitamin C decrease the
glucose through it improvement of glycemic control initiated by beneficial effect of this
antioxidant on B cell (17). On other hand Ye et al.(18) found niacin has been shown to
stimulate  cell regeneration in partially pancreatectomized rats and improve insulin
secretion from patients at high risk of developing type 1 diabetes. It was demonstrated
that a 2 week administration of vitamin By in a high dose (0.2% thiamin in drinking
water) prevents diabetes induced cardiac fibrosis without reducing the blood glucose
level in male diabetic rats (19).

- Serum cholesterol concentration: The serum cholesterol concentration (Table 5)
showed significant (P<0.05) decrease in the mixed group (G4) compared with the
other groups in first, second and third periods of the study. While all the treated groups
for the G,, G; and G, groups respectively showed significant reduction compared with the
control group (90.87+1.50) in the fourth period of the experiment.

Table (5) Effect of adding Ascorbic acid and/ or vit. B complex on serum blood

cholesterol (mg/ dl) of local male rabbits. (Means £SE).

Group
G, G, Gs Gy
Biweekly perio

1 90.04+5.60 81.51+6.81 94.24+5.80 74.11+5.37
A Aab Aa Ab

5 92.57+4.57 82.35+6.80 90.89+4.57 73.61+3.90
A Aab Aa Ab

3 92.75+3.93 84.51+7.65 83.72+4.35 70.61+3.27
A Aa Aa AB b

4 90.87+£1.50 75.03+4.74 62.48+4.44 69.11+2.16
A AB b AB b Bb

5 94.13+3.93 74.50+3.39 57.55+5.70 53.76+2.19
A ABb Bc Cc

6 93.50+4.70 67.00+2.88 57.24+4.37 55.24+3.65
A Bb Bb Ch

Lowercase letters refer to significant differences between groups at (P<0.05).
Uppercase letters refer to significant differences among periods at (P<0.05).
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The ascorbic acid effect on cholesterol prevents low density lipoprotein-cholesterol
from oxidative damage and aid in degradation of cholesterol (20). Pamela et al.(21) who
found that ascorbic acid is also necessary for the transformation of cholesterol to bile
acids as it modulates the cholesterol 7 a-hydroxylase, the rate limiting enzyme in
reaction of cholesterol catabolism in liver (converts the cholesterol to the cholic acid as
one of the bile acids). Ekaidem et al.(22) showed vitamin B1, supplement was beneficial
as it lowers the levels of cholesterol, triglycerides and low density lipoprotein
cholesterol to normal values.

Reference

1. Magadoff, F. & Tokar, B. (2009). An overview of the food and Agriculture. Monthly
Review., 61(3): 1-16.

2. Lukefahr, S. D. & Cheeke, P. R. (1991). Rabbit project development strategies in
subsistence farming systems. 1. Practical considerations. World Anim. Rev.
69: 60-70.

3. Dalle Zotte, A. (2000). Main factors influencing the rabbit carcass and meat quality.
In: Proceedings of the 7" World Rabbit Congress (Valencia, Spain). PP. 1-
32.

4. Angulo, C.; Maldonado, R.; Pulgar, E.; Mancilla, H.; Cordova, A.; Villarroel, F.;
Castro, M. A. & Concha, I. I. (2011). Vitamin C and oxidative stress in the
seminiferous epithelium. Biol. Res., 44(2): 169-180.

5. Hassan, A. (2013). Nutritional studies on growing rabbits. MSC. Thesis, Poultry
Production. Zagazig University.

6. Lebas, F.; Gidenne, T.; Perez, G. M. & Licois, D. (1998). Chapter11: Nutrition and
Pathology. In: deBlas, C. & Wisemann, J. The nutrition of the rabbit. CABI
Publishing ed., Oxon (GB). PP. 197-213.

7. Trinder, P. (1969). Determination of blood glucose using an oxidase-peroxidase
system with a non-carcinogenic chromogen. J. Clin. Pathol., 22(2): 158-161.

8. Fasce, C. F. (1982). Serum Cholesterol determined colorimetrically with enzyme.
Clin. Chem., 18: 901.

9. A. O. A. S. (2005). Association of Official Analytical Chemists. Official Methods of
Analysis. 4™ Ed., Washington, D.C., U.S.A.

10. SAS. (2010). SAS/STAT Users Guide for Personal Computer. Release 9.1. SAS |
nstitute, Inc., Cary, N.C, USA.

11. Afify, O. S. & Makled, M. A. (1995). Effect of Ascorbic Acid on production and
reproduction performance of Bouscat rabbits expose to heat stress. Proc. 1%
Egyptian Hungarian Poultry Conference. 17-19 September, Allxandria,
Egypt, PP. 313-321.

12. Osman, M.; Yakout, H. M.; Motawe, H. F. & El-Arab, W. F. E. (2010). Productive,
physiological, immunological and economical effects of supplementing
natural feed additives to broiler diets. Egypt. Poult. Sci. J., 30 (1): 25-53.

13. Flachowsky, G. (1993). Niacin in dairy and beef cattle nutrition. Arch. Tierenahr.,
43(3):195-213.

14. Ali, M. N.; Hassan, M. S. & Abd EI-Ghany, F. A. (2007). Effect of strain, type of
natural antioxidant and sulphate ion on productive, physiological and
hatching performance of native laying hens. Int. J. Poult. Sci.,6(8): 539-554.

15. Horner, J. L.; Coppock, C. E.; Moya, J. R.; Labore, J. M. & Lanham, J. K. (1988).
Effects of niacin and whole cottonseed on ruminal fermentation, protein
degradability, and nutrient digestibility. J. Dairy Sci., 71(1):1239-1247.

28



Al-Anbar J. Vet. Sci., Vol.: 10 No. (2), 2017 ISSN: 1999-6527

16.

17.

18.

19.

20.

21.

22.

Afkhami-Ardekani, M. & Shojaoddiny-Ardekani, A. (2007). Effect of vitamin C on
blood glucose, serum lipids and serum insulin in type Il diabetes patients.
Indian J. Med. Res., 126 (5): 471-474.

Craven, P. A.; De Rubertis, F. R.; Kagan, V. E.; Melhem, M. & Studer, R. K.
(1997). Effects of supplementation with vitamin C or E on albuminuria,
glomerular TGF-B, and glomerular size in diabetes. J. Am. Soc. Nephrol.,
89(9): 1405-1414.

Ye, D. Z.; Tai, M. H.; Linning, K. D.; Szabo, C. & Olson, L. K. (2006). MafA
expression and insulin promoter activity are induced by nicotinamide and
related compounds in INS-1 pancreatic beta-cells. Diabetes, 55(3):742-750.

Kohda, Y.; Shirakawa, H.; Yamane, K.; Otsuka, K.; Kono, T.; Terasaki, F. &
Tanaka, T. (2008). Prevention of incipient diabetic cardiomyopathy by high-
dose thiamine. J. Toxicol. Sci., 33(4):459-472.

Owu, D. U.; Antai, A. B.; Udofia, K. H.; Obembe, A. O.; Obasi, K. O. & Eteng, M.
U. (2006). Vitamin C improves basal metabolic rate and lipid profile in
alloxan-induced diabetes mellitus in rats. J. Biosci., 31(5): 575- 579.

Pamela, C. C.; Richard, A. H. & Denise, R. F. (2009). Cholesterol and Steroid
Metabolism. Biochemistry Lippincott's Illustrated Reviews. 4™ Edition.
Lippincott's Williams and Wilkins. PP. 217-242.

Ekaidem, I. S.; Akpanabiatu, M. I.; Uboh, F. E. & Eka, O. U. (2006). Vitamin B12
supplementation: effects on some biochemical and haematological indices
of rats on phenytoin administration. BIOKEMISTRI, 18(1):31-37.

29



