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Abstract: Haematological and electrolyte responses of growing pigs to ingestion of single and combined antioxidant vitamins were
investigated. 36 pigs of average body weight (BW) of 6 + 0.79 were randomly divided into one of six experimental groups. The animals
received similar commercial diet for one week after which they were offered their experimental diets at 5% of their BW. Animals ingested
dietary antioxidant vitamins as: To (control diet — contained vitamins at their basal levels); T (200mg of vitamin A); T¢ (200mg of vitamin
C); Tac (100mg of vitamin A + 100mg of vitamin C); Tae (100mg of vitamin A + 100mg of vitamin E) and Tce (100mg of vitamin C +
100mg of vitamin E)/kg of diet, respectively for 4 weeks. Packed cell volume (PCV), haemoglobin (Hb), red blood cell (RBC) and white
blood cell (WBC) levels of animals on the combined vitamin diets were significantly (P < 0.05) better than the control and single vitamin
diets. Concentrations of electrolytes were similar (P > 0.05). It was concluded that combined dietary antioxidant vitamins at 200mg/kg of
diet better improved haematological parameters but had no effects on serum electrolytes.
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1 INTRODUCTION

Vitamin deficiencies normally occur with chronic
consumption of diets that are deficient in vitamins leading
to vitamin deficiency symptoms that can result in the
susceptibility of such animals to pathogenic invasion [2].
Despite the fact that most animals are capable of
endogenously synthesize some of the essential vitamins,
such as vitamin C, dietary sources still remain the major
means by which animal vitamins needs and their
requirements can be met [8 -9]. To this point therefore,
lack of vitamins can often results in pathological
conditions that affect blood vessel that can also lead to
death of the animal [5]. Different studies have shown that
adequate intakes of vitamins via their diets reduced the
damage due to oxidation in meat [3]. [13] demonstrated
that intake of pharmaceutical level of vitamin E in the diet
of chicken resulted in lesser lipid peroxidation in chicken
semen. Vitamins A, C and E exhibit antioxidant potentials
in varying degrees. Thus, there may be some degree of
synergy when these essential vitamins are combined in
swine diets as it relates to the owverall health and
productivity of the pig. For instance, it has been shown
that vitamin C helps in the restoration of vitamin E.
Therefore, it is possible that a combination of vitamin C
and E as with other antioxidant vitamins would be of high
advantage in this regard [8; 10; 12]. It may also help in
maintaining better serum levels of electrolytes. To this
end, the objectives of this study are to investigate the
haematological and electrolyte parameters responses of
the growing pig to single or combined dietary effects of
vitamins A, C and their combinations with vitamin E.

2 MATERIALS AND METHODS

Animals and Housing

Thirty-Six (36) growing landrace pigs of average BW of 6
+ 0.79 (mean * SD) kg were acquired and used for the
experiment. The animals on arrival at the Animal Wing of
the Department of Animal Science, Rivers State

University were weighed to obtain their initial BW and
randomly assigned to pens. Six pigs were assigned to each
dietary treatment and fed at 5% of BW (as-fed basis)
twice daily at 09:00h (half of the daily meal) and 16:00h,
respectively. Animals received their assigned diets for
four weeks (4 weeks). They also have unlimited access to
water. Animal pens were cleaned regularly.

Experimental Diets

Six corn/soybean-based diets that are isocaloric and
isonitrogenous were used in the study. However, vitamins
A and C, as well as their combinations with vitamin E
dietary contents were different as: To (control diet), T,
(vitamin A diet), T, (vitamin C diet), T3 (Vitamins A and
C diet), T, (vitamins A and E diet) and T (vitamins C and
E diet). Thatis, To (contain basal vitamin levels only); T,
(vitamin A 200mg/kg of diet); T, (vitamin C 200mg/kg of
diet); T3 (vitamin A 100mg + vitamin C 100mg/kg of
diet); T4 (vitamin A 100mg + vitamin E 100mg/kg of
diet); Ts (vitamin C 100mg + vitamin E 100mg/kg of
diet), respectively.

Experimental Design

The experiment was designed and carried out as a
completely randomized designed (CRD) with 6 pigs per
treatment.

Blood Sample Collections and Analyses

At the end of study, blood samples were collected from all
animal groups into both ethylene diamine tetracetic and
non-ethylene diamine tetracetic acid treated tubes for
blood and electrolyte parameters, respectively and were
immediately snap frozen for later analyses. For blood
parameters PCV, RBC, Hb, WBC and their differentials
(neutrophils, lymphocytes, eosinophils, monocytes and
basophils) were analysed for. For blood electrolytes,
sodium (Na®), potassium (K*) and chloride (CI") were
analysed for. Blood parameters were analysed by
haematology auto-analyser machine (BC-2300) while
electrolytes were analysed for using the flame photometric
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and spectrophotometric methods according to [1]. Briefly,
final electrolyte values were obtained by dividing results
obtained by optical density of test samples by the optical
density of standards x concentration of standards.

Statistical Analysis

Data obtained were subjected to ANOVA using Proc.
GLM of SAS (SAS Inst., Carry, NC) according to the
experimental model as: Yj; = g + D; + Ej

Where Yj; = the observation; 1 = overall mean common to
all treatments; D; = the effect of the i" diet and Ejj = the
error term. Means were compared using Tukey’s test and
a- level of 0.05 was used for all statistical comparisons to
represent significance.

3 RESULTS AND DISCUSSION
The results of the mean values of PCV, Hb, RBC and their
standard errors are shown in Table 1.

Table 1: Mean PCV, Hb and RBC parameters of growing
pigs fed different vitamins-based diets.

P
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Lymphocyte; Eon: Eosinophil; Mon: Monocyte and Bas:
Basophil

The WBC of animals in treatments T, Ta and Tc were
similar as they were not significantly (P > 0.05) different.
However, the WBC of animals in treatments Tac and
those of Tae were similar but significantly (P < 0.05)
higher compared with those of To, Ta and T¢. Animals in
treatment Tceg had the highest level (P < 0.05) of WBC
compared to all treatment groups. The neutrophil levels of
treatment To was significantly (P < 0.05) higher compared
to those of Ta, Tc, Tac and Tae that were similar. The
neutrophil levels of Tce were similar to those of Tae but
significantly (P < 0.05) lower compared to all other
treatments. For lymphocytes, their levels were lowest (P <
0.05) in To group compared with all other treatment
groups that had similar levels. Oenophiles and monocytes
levels were similar (P > 0.05) for all treatment groups.
The results of the electrolytes are shown in Table 3.

Table 3. Na*, K" and CI" serum contents of pigs fed
different vitamin-based diets

Item To Ta Tc Tac Tae Tee SEM

value Item Tu TA Tc TAC TAE TCE SEM v:l[,le
PEVOD 00 2833 28000 3017 308 3400 045 0023 Na' 13514 13580 13576 13712 13812 137.68 012 163
(mmol/l) : ’ ) ’ ’ ’ : :
Hb (g/dl) 850° 883 933 1083 10.83° 1317° 032  0.025 K* 496 425 495 431 424 424 041 083
(mmol/l) ) : . . : . : :
RBC (ul) b b b .
617° 633 633" 667° 700° 7.67° 019 0007 (mri:)lll) 9523 9519 9521 9519 9517 9522 010 098
Means with similar superscripts are not significantly (P >
0.05) different.

The PCV of treatments To, T and T are similar meaning
that they were not significantly (P > 0.05) different.
Treatments Tac and Tae had similar percentage levels of
PCV but significantly higher (P < 0.05) than those of Tq,
Ta and T, respectively. However, treatment Tce had the
highest percentage (P < 0.05) levels of PCV compared to
all treatments. Similarly, the Hb levels of animals in
treatments To, Ta and T¢ were similar as they were not
significantly (P > 0.05) different. Again, the Hb levels of
Tac and Tae were similar but significantly (P < 0.05)
higher compared to treatments To, Ta and Tc. Treatment
Tce had the highest (P < 0.05) level of Hb compared to all
other treatments. Furthermore, To and T, groups of
animals had similar (P > 0.05) RBC levels that were also
similar to Tc group that were also similar to the T ac group
that was also not significantly (P > 0.05) different from
the Tae group. Tce group of animals had the highest
concentration (P < 0.05) of RBC compared with all other
groups. The results of white blood cells (WBC) and their
differentials are shown in Table 2.

Table 2: White blood cells and their differentials of pigs
fed different vitamin-based diets.

p-

This study showed that pigs that received combined
vitamins in their diets had significant preponderance of
PCV, Hb and RBC, WBC and LYM compared to the
control and the single vitamins diets. This is a clear
indication that antioxidant vitamins is capable of reducing
environmental stressor loads on the growing animal and
thus better support their growing process, especially when
combined and more so with the combination of vitamins C
and E [7; 12]. However, the control diet demonstrated
significant higher value for NEU compared to the single
and combined vitamins diets. This observation in this
study further supports the fact that antioxidant vitamins
can improve the quality of lives of porcine. Furthermore,
these results demonstrated that antioxidant vitamins can
stimulate the immune system of the animal as evidenced
by the significant enhanced levels of LYMP in the animals
that received pharmaceutical levels of the antioxidant
vitamins compared with the control; by increasing the
ratio of LYMP to NEU compared to the control. This is an
indication that antioxidant vitamins could stimulate a
protective immune response as previously eluded to that
can be sufficient to enhance resistance to microbial
pathogens and other environmental stressors. This finding
agrees with those of previous studies [4; 6]. This finding
may also explain in part the roles of antioxidant vitamins

ftem To i Te Tac Tne Tee SEM vawe  in activating the natural Killer cells; a function more

WBC (ul®) 750  7.50° 750° 88 881" ... 027 ... associated with T-lymphocytes [11]. Nevertheless, single

New (%) %33 @meP WP @S w0 L. 17 00w or cobined dietary V|tam+|ns rlad no effgcts on all thg thrge
: electrolytes, namely Na", K" and CI investigated in this

Lym (%) 38.67°  47.00° 4783 47.00° 46670 oo 136 0019  stydy.

Eon (%) 13.00 12.67 11.33 9.50 11.00 14.33 1.65 1.00

Mon (%) 2.00 1.67 1.67 1.00 2.17 2.50 0.52 0.66

Bas (%) o : : © 7 4 CONCLUSIONS

Means with different superscripts are significantly (P <
0.05) different. Legend: Neu = neutrophil; Lym:

It was concluded that dietary antioxidant vitamins
particularly the combination of vitamins C and E can
improve haematological status of the growing pig and also

Volume 4 Issue 5, May 2020

Www.ijarp.org



International Journal of Advanced Research and Publications
ISSN: 2456-9992

stimulate the immune system of the animal and thereby
better support the heath-status of the animal. This can also
culminate in the support of growth process of the growing

animal.

This is true because the stimulated immune

system is capable of protecting the growing animals
against environmental stressors. However, the vitamins
had no effects on the serum electrolytes studied.

REFERENCES

[1].

[2].

[3].

[4].

[5].

[6].

[71.

[8].

[

[10].

[11].

[12].

AOAC, 2000. Official Methods of Analysis, 17"
ed. Assoc. Off. Anal. Chem., Arlington, VA.

Brazis, P.W. 2004. Pseudotumor cerebri. Current
neurology and neuroscience reports 4(2): 111-116.

Buckley, D. J. Morrissey, P. A. and Gray, J. I.
1995. Influence of dietary vitamin E on the
oxidative stability and quality of pig meat. J. Anim.
Sci. 73:3122-3130.

De La Fuente, M. and Victor, M. 2000. Anti-
oxidants as modulators of the immune system.
Immunol. Cell boil. 78:49-54.

Finkelstein, F. O. Juergensen, P., Wang, S.,
Sanlacroce, S., Levine, M., Kotanko, P., Levin, N.
W., Handelman, G. J. 2011. Hemoglobin and
Plasma Vitamin C levels in patients on peritoneal
dialysis.

Fragou, S. Fegeros, K. Xylouri, E. Baldi, A. and
Politis, I. 2004. Effect of vitamin E
supplementation on various functional properties of
macrophages and neutrophils obtained from
weaned piglets. J. Vet. Med. 51:178-183.

Johnson, N. C. Popoola, S. O. and Owen, O. J.
2019. Effects of single and combined antioxidant
vitamins on growing pig performance and pork
quality. Inter. J. Advance. Res. Public. 3(8):86-89.

Munteanu, A., Zingg, J. M., and Azzi, A. 2004.
Anti-atherosclerotic effects of vitamin E myth or
reality? J. Cell. Mol. Med. 8:59-76.

Nishikimi, M., Fukuyama, R., Minoshima, S.
Shimizu, N., Yagi, K. 1994. Cloning and
chromosomal mapping of the human nonfunctional
gene for L-gulono-gamma-lactone oxidase, the
enzyme for L. ascorbic acid biosynthesis missing in
man. J. Biolchem 269:13685 — 13688.

Nuttall., S.L., Kendall, M.J., and Martin, U., 1999.
Antioxidant therapy for the prevention of
cardiovascular disease QSM. 92:239 — 244,

NRC, 2012. Nutrient Requirements of Swine. 11"
Ed. Natl. Acad. Press. Washington, DC.

Salonen, J. P., Nyyssonnen, K., Salonen, R., Lakka,
H.M., Kaikkonen, J., Pork Kala — Sarataho, E.,

Voutilainen, S., Lakka, T.A., Ressanen, T.,
Leskinen, L. et. al. 2000. Antioxidant
supplementation in atherosclerosis prevention

[13].

¥ 1JARP

(ASAP) Study: a randomized trial of the effect of
vitamin E and C on 3-years progression of carotid
atherosclerosis. J. Intern. Med. 248: 377-386.

Surai, P, F., Bleshois, E., Grasseau, |., Chalah, T.,
Brillard, J.P., Wishart, G. J., Cerolini, S., Spark,
N.H. 1998. Fatty acid composition, glutathione
peroxidase and superoxide dismutase activity and
total antioxidant activity of avian semen, comp.
Biochem. Physiol. B. Biochem. Mol. Biol. 120:527
—533.

Volume 4 Issue 5, May 2020

Www.ijarp.org




