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 Materials and Methods
Animals and Chemicals

Female albino rats of Wistar strain (150±10 g body
weight), housed under standard husbandry condition
(25±2º C temp, 60-70% relative humidity, 14 h light and
10 h dark) were used in study. The animals were fed on
standard pelleted diet and drinking water ad libitum.
Experiments were conducted in accordance with the
guidelines set by the Committee for the Purpose of Control
and Supervision of Experiments on Animals (CPCSEA)
India. The study was carried out with the approval of the
institutional animal ethics committee (994/Ere/Go/06/
CPCSEA). The antituberculosis drugs isoniazid,
rifampicin, ethambutol and pyrazinamide were generously
obtained from the Government TB hospital, Bilaspur (C.G.).
Crude propolis was generously gifted by Prof. O.P.
Agarwal, senior entomologist, School of Studies in
Zoology, Jiwaji University who collected it from the hives
of Apis mellifera.

Therapeutic potential of propolis against ATD

Rats were divided into seven groups of six animals
each. Group I served as control and served with vehicle
only. Group II was administered with propolis per se at
the dose of 400 mg/kg orally. Group III to VII were
administered with above mentioned doses of ATD for 8
weeks (3 alternative days in a week) and group III served
as experimental control. Animals of groups IV, V and VI
were given propolis at the doses of 100, 200 and 400 mg/
kg, p.o, for 8 weeks (3 alternative days in a week

considering every next day of ATD treatment) respectively.
Group VII was given silymarin 50 mg/kg, p.o, as positive
control. After 8 weeks of treatment, blood was drawn from
retro orbital venous sinus by the conventional method14.
Blood samples collected in ethylene diamine tetra-acetic
acid (EDTA) anticoagulant tubes (8.5%) were quickly
returned by mixing with anticoagulant in the tube. All blood
samples were labeled and immediately conveyed to the
laboratory for analysis. Hematological parameters were
analyzed: red blood cells (RBC), hemoglobin (HB),
haematocrit (HCT), volume a mean corpuscular
erythrocyte (MCV), red blood cell distribution width (RDW)
and the number of lymphocytes (LYM). All hematological
parameters were analyzed by using the automated
method with the automatic analyzer “Haematology auto
analyzer Hema 2062+”.

Statistical analysis

The results were expressed as mean ± SE of six
animals used in each group. The differences between
the mean values was calculated by one-way analysis of
variance (ANOVA) considered significant at P d” 0.05 level
followed by student’s t-test8.

Results and Discussion
Blood acts as a pathological indicator of the status

of the exposed animals to toxicants and other
conditions11. The parameter usually measured are red
blood cells, hemoglobin, mean corpuscular volume,
hematocrit and lymphocytes. Hematological studies are

TABLE -1: Therapeutic effect of propolis on blood parameters against anti-tuberculosis drugs induced toxicity.

Groups           RBC(106/mm3) Hb(g/dL) HCT(%)

Control 7.30±0.39 15.3±0.91 38.9±2.61

Propolis per se 7.40±0.45 15.2±0.91 38.6±2.56

ATD 6.39±0.39 12.2±0.68ø 31.2±2.85

ATD+ Propolis 100 mg/kg 6.59±0.50 14.3±0.84 34.1±2.84

ATD+ Propolis 200 mg/kg 6.94±0.35 13.6±0.84 34.8±2.77

ATD+ Propolis 400 mg/kg 7.10±0.45 14.2±0.79 35.3±2.93

ATD+ Silymarin 50 mg/kg 7.20±0.43 15.0±1.11* 38.1±2.76

ANOVA 0.92 1.82 1.25

Data are mean ± S.E. of n = 6; øATD vs Control at P £ 0.05, *ATD + Therapy vs ATD at P £ 0.05, §Significant at 5%
for ANOVA.

Abbreviations: RBC = Red blood cells; Hb = Hemoglobin; HCT = Hematocrit; ATD = Anti-tuberculosis drugs.

372 NISHA SAHU, HEMESHWER KUMAR CHANDRA, GITA MISHRA, SATENDRA KUMAR NIRALA AND MONIKA BHADAURIA



19

References

1. Alizadeh AM, Afrouzan H, Dinparast-djadid N, Frankland S, Alexandra CH, Azizian S, Hemmati HR, Mohagheghi
MA, Erfani S. Chemoprotection of MNNG-initiated gastric cancer in rats using Iranian propolis. Arch Iranian Med.
2015; 18 (1): 18–23.

2. Arbex MA, De Castro Lima Varella M, De Siqueira HR, De Mello FAF.  Antituberculosis drugs: Drug interactions,
adverse effects, and use in special situations. Part 1: First-line drugs. J Bras Pneumol. 2010;  36 (5) : 626-640.

3. Bankova VS, De Castro SL, Marcucci MC. Propolis: Recent advances in chemistry and plant origin. Apidologie.
2000; 31 : 3–15.

4. Blumberg HM, Burman WJ, Chaisson RE, Daley CL, Etkind SC, Friedman LN, Fujiwara P, Grzemska M, Hopewell
PC, Iseman MD, Jasmer RM, Koppaka V, Menzies RI, O’brien RJ, Reves RR, Reichman LB, Simone PM, Starke
JR, Vernon AA.  American Thoracic Society/Centers for Disease Control and Prevention/Infectious Diseases
Society of America: treatment of tuberculosis. Am J Respir Crit Care Med. 167 4 (2003) : 603-62.

5. Conti BJ, Búfalo MC, Golim MA, Bankova V, Sforcin JM. Cinnamic acid is partially involved in propolis
immunomodulatory action on human monocytes. Evid based Complement Alternat Med. 2013 ; 1–7.

6. Etim NN, Williams ME, Akpabio U, Offiong EDE. Haematological Parameters and Factors Affecting Their Values.
Agricultural Science. 2014; 2 (1) :37-47.

7. Global Tuberculosis Report World Health Organization. 2017.

8. Gupta SC.  Fundamentals of statistics. Himalaya Publishing House 7th Ed. 2012; 19: 1-19.36.

9. Huang S, Zhang CP, Wang K, Li GQ, and Hu FL.  Recent advances in the chemical composition of propolis.
Molecules. 2014; 19 (12) : 19610-32.

10. Isaac LJ, Abah G, Akpan B, Ekaette IU.  Haematological properties of different breeds and sexes of rabbits (p.24-
27). Proceedings of the 18th Annual Conference of Animal Science Association of Nigeria.  2013 .

useful in the diagnosis of root cause of many diseases
as well as investigation of the extent of damage to
blood6,15. Hematological disorders indicating the abnormal
condition in the profile of blood parameters, due to
changes in metabolism.

Red blood cells serve as a carrier of hemoglobin.
Hemoglobin that reacts with oxygen carried in the blood
to form oxyhemoglobin during respiration. Red blood cell
and hemoglobin are involved in the transport of oxygen
and carbon dioxide in the body10. In the present study
decrease in the hemoglobin content in the rats treated
with ATDs might be due to increased catabolism and
degradation of bilirubin which leads to decreased red blood
cells number which in turn indicates anemic condition.
Hematocrit is the percentage (%) of red blood cells in
blood and is involved in the transport of oxygen and
absorbed nutrients. In the present study, significant
alterations were observed in blood parameters such as
decrease in red blood cells, hemoglobin and hematocrit
(P d” 0.05) after ATDs exposure (Table 1). All the three
doses of propolis maintained the red blood cells,
hematocrit and hemoglobin level near to control.
Hemoglobin content in the propolis treated groups were
higher. This increase may arise as a result of increase
red blood cell count and possibly the mineral content of
the propolis especially iron content, an increase in iron

supply is necessary to elevate the hemoglobin content.
This suggests that the propolis may be useful in anemic
conditions. Propolis capable to reverse the hematocrit
content towards control so, increased hematocrit shows
a better transportation6.

Mean corpuscular volume (MCV) is a measure of
the average volume of a red blood cell. A low MCV is an
indication of microcytic anemia. The result suggests that
the ATDs treated groups may have anemia as MCV is
significantly lower (P d” 0.01) as compared to control.
Propolis at the dose of 400 mg/kg restored the MCV
content and reduced the anemic condition in rats towards
rats (P d” 0.01). The main role of lymphocytes is to fight
infections. Present observation indicates that ATDs groups
have low immune system as they have elevated level of
lymphocytes in comparison to control groups (P d” 0.01).
Increased level of lymphocytes showed that rats are more
prone to have disease. Propolis decreased lymphocytes
and improved body’s defense mechanism.

Conclusion
In view of these results, it appears that ATD induced

hematological disturbances in rats. . It can be concluded
that propolis has potential to reverse ATD induced blood
parameters alterations thus, can be used as an excellent
protective agent during ATD regimen.
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