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Abstract 
Context: Haematinics and vitamin B-complex provide crucial benefits from promoting sound health to preventing diseases.  
Objectives: The study was conducted to investigate the effects of vitamin B-complex and haematinics on growth (body weight gain) and physio-
biochemical parameters in animals (mice model).  
Materials and Methods: We used mice as animal model and considered body weight gain as an indicator of growth. A total of fifteen adult (7 
weeks old) male Swiss albino mice were randomly assigned into three equal groups. Group A was considered as control group provided with 
normal rat pellets.  Group B was supplemented with copper sulphate and ferrous sulphate solution @ 0.5ml/mice at every alternative day orally and 
group C with vitamin B-complex (B-50 FORTE® Injection) @ 0.1ml/mice/week intramuscularly along with rat pellets for 30 days.  
Results: The mean body weight of vitamin B-complex and haematinic treated groups were significantly (p<0.01) higher compared to control group. 
Total erythrocyte and leukocyte counts were significantly (p<0.05) higher in group B and C compared to control group A. Hemoglobin concentration 
was also increased significantly (p<0.01) in all treated mice. A significant increase (p<0.01) in the packed cell volume concentration was recorded 
in group B but it was slightly increased in group C compared to control one. The concentration of serum glutamic pyruvic transaminase decreased 
significantly (p<0.01) in both group B and C. The cholesterol and uric acid values were insignificantly decreased in both treated groups. 
Conclusion: Haematinics and vitamin B-complex may be used to get best results in improving the growth (body weight gain), blood profiles and 
liver functions without any detrimental effect in animals. 
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Introduction 
 

Vitamins*and minerals are needed as a very small percentage 
of dietary nutrients but very important for proper animal growth 
and productive and reproductive functions (Parish and 
Rhinehart, 2008). An animal’s diet must contain the 
essential vitamins and minerals and the use of well-balanced 
diets can maximize the profits of dairy industry.. Blood helps to 
regulate body temperature, maintain constant concentration of 
water and electrolytes and defense against microorganism. 
Any condition of the body reflects first in the blood. Nutritional 
deficiency is a common factor causing poor livestock growth 
and production (Pradhan and Nakagoshi, 2008) and acts as a 
risk factor of most of the diseases (FAO, 2015).  
Blood is the life-sustaining medium for each of the estimated 
30- 40 trillion cells in a mammal’s body (Feldman et al., 2000). 
Proper diet is essential for blood cell production and must 
include adequate quantities of protein, minerals (iron, copper, 
cobalt etc.) and vitamins particularly those of B-complex. 
Copper is essential for a number of biochemical functions such 
as iron utilization and hemoglobin formation (Davis and Merts, 
1998) and copper deficient animals may display anemia, 
growth disorder and lack of hair pigmentation. Copper 
deficiency resulted diseases of economic importance in any 
part of the world. Iron deficiency is the most prevalent nutrition 
problem in the world (WHO, 2014) characterized by microcytic 
hypochromic anemia. More than half of the iron in the animal 
body is found as constituents of hemoglobin (Blood et al., 1983; 
Feldman et al., 2000). Most of the livestock populations of 
Bangladesh are suffered with anemia, a common sign of 
several diseases of animals. Body weights and body condition 
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scoring are the commonly used methods of assessing 
nutritional status of animals but blood analysis (haematology) 
can be used objectively, reliably and routinely to assess the 
nutritional status of animals (Ndlovu et al., 2007). Elevated 
serum cholesterol level has been implicated as an important 
risk factor for the development of coronary artery diseases 
(Carleton et al., 1991). Supplementation of vitamins and 
minerals are supposed to alter the hematological and 
biochemical parameters. However, limited information is 
available about the effect of haematenics and vitamin B-
complex on growth and hemato-biochemical parameters of 
mice raised under laboratory condition. 

 On the other hand, laboratory animals (mice, rat, guinea pig 
etc.) were considered as livestock and human model. Over the 
past century, the mouse has developed into the premier 
mammalian model system for genetic research (NHGRI, 2002). 
Rats and mice account for about 95 percent of all animals used 
in research. Mouse research has led to major advances in our 
ability to treat a number of serious diseases and conditions 
(ECW, 2010). In recent years, mice have been used to 
examine comparative antibody formation (Lochmiller et al., 
1991), tumor and cancer induction (Sheng-Fowler et al., 2010; 
Min-chul and Berns, 2013) and population dynamics using DNA 
and mitochondrial analysis (Sullivan et al., 1996). By 
considering above aspects, the present study was designed to 
investigate the effect of haematenics (copper sulphate & 
ferrous sulphate) and vitamin B-complex on growth (body 
weight gain) and physio-biochemical parameters in mice. We 
used mice as animal model and considered body weight gain 
as an indicator of growth according to Karbasi et al. (2013) and 
Pande and Pandey (2007) 
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Materials and Methods 
Animals and Chemicals / Drugs 
The study was conducted in the Department of Physiology, 
Bangladesh Agricultural University, Bangladesh. A total of 
fifteen adult (7 weeks old) male Swiss albino mice were used in 
this experiment. Their body weight ranged from 33 to 38 g. All 
mice were randomly assigned into three equal groups (n=5); 
namely group A, B and C. Mice groups were housed in 
separate rectangular metallic case (9" ×11" ×7") wrapped with 
wire mesh, maintained on a 12 h light / dark cycle in well 
ventilated room at 28 ± 2ºC and a relative humidity of 70-80%. 

The haematenics (copper sulphate, CuSO4 and ferrous 
sulphate, FeSO4) were purchased from Merck chemicals Ltd., 
India; vitamin-B complex (B-50 FORTE® Injection) purchased 
from Square pharmaceuticals Ltd., Bangladesh. Distilled water 
was used to make 0.25% solution of copper sulphate, 0.5% 
solution of ferrous sulphate and 10 fold solution of vitamin-B 
complex and the solutions were prepared at a time, kept in 
airtight bottle and preserved in a refrigerator (4ºC). 

Treatments 
Group A (n=5): Considered as control group and fed with rat 
pellet ad libitum.Group B (n=5): All mice were fed with rat pellet 
ad libitum and additional haematinics were supplemented with 
CuSO4 @ 1.25 mg/mice and FeSO4 @ 2.50 mg/mice in every 
alternative day for 30 days at 9.30 AM. The aqueous solution 
was administered @ 0.5 ml/ animal orally. 

 Group C(n=5): All mice were fed with rat pellet ad libitum and 
additional Vitamin-B complex injection (B-50 FORTE®) was 
done @ 0.1 ml/mice weekly IM on day 0, 7th, 14th, 21st and 28th 
day of the experiment.  

Measurement of body weight  
The body weight of mice was recorded at the interval of 7 days 
until the end of the experiment. They were weighed just prior to 
morning feeding by electric balance and were expressed in 
gram (g).  

Hematological Studies 
Blood collection  
At the end of experimental period the mice were starved 
overnight. A series of sterile test tubes containing anticoagulant 
(Double oxalate salt) at a ratio of 1:10 was taken. General 
anesthesia of mice was done using ether. The blood was 
collected directly from heart after opening the abdominal and 
thoracic cavity (Hoff, 2000). The blood was kept in ice bath till 
examination. Hematological studies were performed within two 
hours of blood collection. 

Total Erythrocyte and Leukocyte Count (TEC & TLC) 
Blood sample was drawn with white cell pipette exactly up to 
0.5 marks. Hayem’s solution was immediately drawn exactly up 
to 101 marks for TEC and 1 % HCl was immediately drawn up 
to 11 marks of the pipette for TLC. The pipette was shaken by 
an electric shaker for 2 minutes. The counting and calculation 
of erythrocytes were performed accordingly to the method 
described by Lamberg and Rothstein (1977) and 

Kamruzzaman et al. (2005). The result was expressed in million 
(TEC) and in thousand (TLC) per mm3 of blood. 

Estimation of Hemoglobin (Hb) 
The Hb concentration was determined by Hellige-Hemometer 
method as described by Lamberg and Rothstein (1977). Briefly, 
N/10 hydrochloric acid was placed in the graduated diluting 
tube up to 2 g mark. Exactly 20 cm mark (0.02 ml) blood was 
added directly in to the diluting fluid by Sahli pipette and was 
mixed. After 5 minutes distilled water was added drop by drop 
until the colour of the content matches with the standard colour 
of the comparator. The Hb concentration was recorded within 
10 minutes and was expressed in gm %. 

Packed Cell Volume (PCV) determination 
The wintrobe haematocrit tubes were placed in the centrifuge 
machine and were centrifuged @ 3000 rpm for 30 minutes and 
the haematocrit or PCV was recorded. The percent volume 
occupied by the haematocrit was calculated by using the 
following formula as described by Lamberg and Rothstein 
(1977) and Kamruzzaman et al. (2005). 
Biochemical studies  
Preparation of serum sample 
About 2-3 ml of blood was collected in the sterile glass test 
tubes. The blood containing tubes were placed in slanting 
position at room temperature for 6 hours. The tubes were 
incubated overnight in the refrigerator (4ºC) according to 
Rahman et al. (2012). The serum samples were separated and 
centrifuged to get rid of unwanted blood cells. Serum samples 
were examined in next morning for biochemical parameters 
using Reflotron® auto analyzer (Boehringer Mannheim, 
Germany).  

Determination of Serum Glutamic Pyruvic Transaminase 
(SGPT), cholesterol and uric acid  
First a reagent carrier strip was carefully unwarped and taking 
care not to bent it. Sample material (0.3 ml) by using Reflotron® 
pipette was carefully drawn up avoiding formation of any 
bubble in the pipette, and then applied as a drop to the center 
of the red application zone. Within 1 second, opened the flap, 
the strip was placed on to the guide and inserted horizontally 
into the instrument until hearing a click and closed the flap. 
After particular time, the SGPT concentration was displayed in 
U/L, cholesterol and uric acid concentration in mg/dl of blood 
(Rahman et al., 2012). 

Statistical analysis 
The data were analyzed statistically using descriptive statistics, 
student’s t-test (Zar, 1996) with the help of the SPSS statistics 
version 20. 

Results and Discussion  
Nutritional deficiency of livestock and human population is a 
common feature in Bangladesh. Vitamin and minerals are 
essential for normal body functioning, growth, reproduction and 
disease prevention. Haematinics and vitamin B-complex 
improved body weight gain, blood profiles and liver functions in 
the present study. 
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Effect of haematinics and Vitamin B-complex on body 
weight gain in mice 
The present study revealed that vitamin B-complex and a 
combination of copper sulphate and ferrous sulphate 
(CuSO4+FeSO4) solution significantly (p<0.01) influenced the 
body weight gain in mice (Table 1). 
Table 1.  Effect of haematinics and Vitamin B-complex on body weight 

gain in mice (mean ± SE) 

Days 
Body weight in gm 
Group A 
(control ) 

Group B 
(CuSO4+FeSO4 solution) 

Group C 
(vitamin B-complex ) 

Day 0 36.68±0.48 37.20±0.23 36.95±0.83 
Day 7 38.20±0.80 40.40±0.87 40.40±0.68 
Day 14 39.80±0.80 45.80±0.80** 43.80±0.97** 
Day 21 41.00±0.45 50.00±0.71** 47.60±0.75** 
Day 28 43.20±0.58 54.80±0.66** 53.00±0.71** 

**p<0.01 

Effect on physiological parameters of mice 
The present study observed the effect of vitamin B-complex 
and a combined mixture of CuSO4+FeSO4 solution on 
physiological parameters in mice and found a significant 
increase in TEC, TLC, Hb and PCV in treated groups compared 
to control group. The TEC and TLC were significantly higher 
(p<0.05) in both groups B and C compared to control group. 
Hemoglobin also increased significantly (p<0.01) in all treated 
groups compared to control. The rising of PCV concentration 
was significant in group B (p<0.01) and group C (p<0.05) 
compared to group A (Table 2). 
Table 2.  Effect of Vitamin B-complex and CuSO4+FeSO4 solution on 

physiological parameters in mice (mean ± SE)  
Physiological  
parameters 

Group A 
(control ) 

Group B 
(CuSO4+FeSO4 
solution) 

Group C 
(Vitamin B-
complex ) 

TEC (million / mm3) 7.57±0.012 8.26±0.03* 8.07±0.022* 
TLC (thousand/mm3) 9.22±0.213 9.81±0.029* 9.87±0.342* 
Hb (gm/dl) 9.03±0.067 9.80±0.176** 9.80±0.067** 
PCV (%) 34.00±0.882 37.00±0.667** 36.33±0.882* 
*p<0.05, **p<0.01 

Effect of haematinics and Vitamin B-complex on 
biochemical parameters in mice  
Vitamin B-complex and minerals (CuSO4+FeSO4) had a major 
effect on biochemical parameters in mice. Serum glutamic 
pyruvic transaminase (SGPT) concentration decreased 
significantly (p<0.01) in vitamin and mineral supplemented 
groups (B & C) compared with the control group. The 
cholesterol and uric acid values of both treated groups of mice 
insignificantly decreased compared with the control group of 
present study (Table 3). 
Table 3.  Effect of haematinics and Vitamin B-complex on biochemical 

parameters in mice (mean ± SE) 
Biochemical  
parameters 

Group A 
(control ) 

Group B 
(CuSO4+FeSO4 
solution) 

Group C 
(vitamin B-
complex ) 

SGPT (U/L) 22.30±1.13 16.83±0.52** 17.77±1.15** 
Cholesterol (mg/dl) 119.26±1.18 116.45±0.93 118.23±1.16 
Uric acid (mg/dl) 6.24±0.51 5.48±0.45 5.12±0.63 
**p<0.01 
Normal growth and reproduction failure in animals due to 
nutritional deficiency is a common scenario in Asian countries 

(FAO, 2012) and acts as a predisposing factor of several 
diseases that ultimately hampers the economy of a country. 
Maintaining adequate growth (weight gain) is a crucial factor for 
poultry and beef industry (Samarakoon and Samarasinghe, 
2012). Anemia is the most important sign of nutritional 
deficiency. Any unusual condition of the body reflects first in the 
blood. Proper diet is essential for blood cell production and 
must include adequate quantities of protein, minerals (iron, 
copper, cobalt etc.) and vitamins particularly those of B-
complex. Vitamin and trace mineral supplementation 
significantly increase body weight, body resistence, feed 
utilization, serum protein, albumin and decreased mortality in 
chicken (Huff et al., 1992; Islam et al., 2004). Dietary iron 
greatly influenced the growth and hemoglobin concentration in 
Wister rats (Sumati and Kapoor, 1986). Wenzlaf and Erhardt 
(1991) stated that the parenterally administered iron dextran 
increased the daily weight gain, improved the hematocrit and 
hemoglobin concentration in lambs. Live weight gain increased 
significantly (p<0.01) in female Black Bengal goats treated with 
haematinics (Sharmin, 2004). The present study revealed that 
vitamin B-complex and a combination of copper sulphate and 
ferrous sulphate (CuSO4+FeSO4) solution supplementation 
significantly (p<0.01) influenced the body weight gain in mice 
(Table 1).  

The present study observed the effect supplementation of of 
vitamin B-complex and a combined mixture of CuSO4+FeSO4 
solution on physiological parameters in mice and found that 
TEC, TLC, Hb and PCV increased significantly in all treated 
groups compared to control group. The TEC and TLC were 
significantly higher (p<0.05) in both groups B and C compared 
to control group. Hemoglobin also increased significantly 
(p<0.01) in all treated groups compared to control. The rising of 
PCV concentration was significant in both group B (p<0.01) and 
group C (p<0.05) compared to group A (Table 2). The findings 
of this study conform to the findings of Ali (1992), Mburu et al. 
(1994) and Girard and Matte (2005). An increase in the Hb 
concentration was recorded by Sumati and Kapoor (1986) 
following supplementation of dietary iron to Wister rats which is 
consistent to the present findings. Wenzlaf and Erhardt (1991) 
observed an increase in Hb concentration and PCV following 
parenteral administration of iron dextran to lambs which is 
partially similar to the present findings. Islam et al. (2004) found 
an insignificant increase in TEC, Hb, ESR and PCV but 
significant increase in TEC in vitamin-mineral supplemented 
broiler chickens. 

Severe Cu deficiency lowered RBC volume and Hb 
concentration, and increased number of reticulocytes in male 
rats (Reeves et al., 2004). Ali (1992) recorded significant 
increase of TEC, Hb and PCV in all treatment groups while 
describing comparative effect of minerals (Fe, Cu and Co) in 
goat. Baustad and Tollersrud (1996) who observed an increase 
in TEC, Hb and PCV values following intramuscular 
administration of cobalt and iron dextran to calves. Mburu et al. 
(1994) reported the increase of Hemoglobin by administration 
of vitamin B12 in East African goat. Yao et al. (1994) concluded 
that hemoglobin values, packed cell volume and erythrocyte 
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counts were higher in iron injected piglets than untreated, 
anemic controls. Sharma et al. (2005) evaluated significant 
(p<0.01) improvement in the hemoglobin (Hb), total leukocyte 
count (TLC) and total erythrocyte count (TEC) level at the 30th 
day when treated with copper sulphate in heifers.. Girard and 
Matte (2005) detected increased packed cell volume and blood 
hemoglobin in dairy cows supplemented with vitamin B12. 

Vitamin B-complex and haematinic minerals (Fe, Cu, S) had a 
major effect on biochemical parameters in mice. Serum 
glutamic pyruvic transaminase (SGPT) values decreased 
significantly (p<0.01) in vitamin and mineral supplemented 
groups (B & C) compared with the control group. The 
cholesterol and uric acid values of both treated groups of mice 
also insignificantly decreased compared with the control group 
in present study (Table 3). The observations have an 
agreement with Huff et al. (1992), Signs of hepatic damage 
were seen concurrently with reduction in weight gain in vitamin 
B12 deficient lambs (Ulvund, 1990). Huff et al. (1992) reported 
that vitamin and trace mineral supplementation decreases 
SGOT activity. Alarcón-Corredor et al. (2000) observed that Cu 
supplementation diminished the cholesterol and triglyceride 
serum levels in rats. Lien et al. (2004) investigated that serum 
cholesterol concentration was decreased by Cu 
supplementation. Galhardi et al. (2005) investigated that Cu 
supplementation in rats reduced the triacylglycerol (TG), total 
cholesterol and low-density lipoprotein (LDL-C). The present 
study revealed that haematenics (copper sulphate and ferrous 
sulphate) and vitamin B-complex supplementation lower the 
biochemical parameters (SGPT, cholesterol, uric acid) in mice.  

Conclusions 
In conclusion, haematenics and vitamin B-complex 
supplementation increased the growth curve by maintaining 
adequate weight gain and improved the body physiology 
(increased TEC, TLC & Hb concentration and decreased 
SGPT, cholesterol & uric acid concentration) that ultimately 
increase the immunity and prevent the diseases of animals. On 
the other hand, rapid escalation of raw-material prices in the 
world market causes increase in animal feed prices. So we 
should ascertain the cost-effectiveness for farm profitability. 
Increase in technical efficiency and use of new strategies at the 
farm are two important components can maximize the profit. 
The present study recommends the supplementation of 
hematenics and vitamoin B-complex along with balanced feed 
to maximize the profit of animal and farm owners. 
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