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ABSTRACT 

Hematological parameters in albino rats, like in most mammals, provide 

crucial insights into their overall health and physiological status. These 

parameters include Total Erythrocyte Count (TEC) count, Total 

Leucocyte Count (TLC) count, Hemoglobin concentration, packed cell 

volume (PCV). In albino rats, these parameters may vary slightly from 

those of pigmented rats due to genetic differences. Understanding these 

parameters in albino rats is essential for biomedical research, as they 

serve as indicators of various physiological processes, including oxygen 

transport, immune function, and overall hematopoietic health. Accurate 

measurement and interpretation of these parameters are fundamental in 

assessing the impact of experimental treatments or genetic 

modifications on hematological function in albino rat models. Rice 

straw burning, a common agricultural practice in many parts of the 

world, poses significant environmental and health hazards. Furthermore, 

the practice of burning rice straw depletes soil nutrients and contributes 

to soil degradation, impacting agricultural productivity and 

sustainability in the long run. Effective alternatives to rice straw 

burning, such as incorporating straw into the soil or using it for 

bioenergy production, are essential for mitigating these harmful effects 

and promoting environmental and human health. Honey, a natural 

substance produced by bees from flower nectar, has been recognized for 

its diverse therapeutic properties, including its hematoprotective effects. 

Research suggests that honey contains various bioactive compounds 

such as antioxidants, flavonoids, phenolic acids, and enzymes, which 

contribute to its hematoprotective properties. These compounds 

scavenge free radicals and reduce oxidative stress, thereby protecting 

blood cells, including red blood cells (RBCs) and white blood cells 

(WBCs), from damage caused by reactive oxygen species (ROS). 

Honey has also been found to stimulate hematopoiesis, the process of 

blood cell formation, by promoting the proliferation and differentiation 

of hematopoietic stem cells in the bone marrow. The present study 

states that honey has potent hematoprotective effect in rice straw smoke 

induced toxicity. 
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INTRODUCTION 

Albino rats are widely used as model laboratory organisms due to their genetic uniformity, 

ease of handling, and well-documented physiology. Their white fur and red eyes, resulting 

from a lack of melanin, make them visually distinctive. Researchers favor albino rats for 

studies in toxicology, pharmacology, and behavioral science because they offer consistent 

results across experiments. Their relatively short lifespan and rapid reproductive rate enable 

multi-generational studies within a reasonable timeframe. Furthermore, albino rats' 

susceptibility to certain diseases mirrors human conditions, providing valuable insights into 

disease mechanisms and potential treatments. Overall, they are indispensable in advancing 

biomedical research(Wintrobe, 1981). Rice straw smoke poses significant health risks to 

animals due to its high levels of particulate matter and toxic compounds. Inhalation of this 

smoke can lead to respiratory issues, including inflammation, bronchitis, and chronic 

obstructive pulmonary disease (Liu et al. 2013). The presence of harmful chemicals like 

carbon monoxide and polycyclic aromatic hydrocarbons can cause oxidative stress, damaging 

tissues and impairing immune function. Prolonged exposure may result in reduced growth 

rates, reproductive issues, and increased susceptibility to infections (Hanafi et al. 2012). 

Additionally, the environmental impact of rice straw burning, such as habitat degradation, 

exacerbates the harm to wildlife, disrupting ecosystems and food sources. Overall, rice straw 

smoke is a serious environmental and animal health concern. Honey has remarkable healing 

effects on blood due to its natural antioxidant, anti-inflammatory, and antimicrobial 

properties(Zumla and Lulat, 1989). Rich in phenolic compounds, honey helps reduce 

oxidative stress, protecting blood cells from damage. It can lower inflammation, improving 

overall vascular health. Additionally, honey's natural sugars and enzymes support immune 

function, enhancing the body's ability to fight infections(Miguel et al. 2017). Its role in 

wound healing also extends to internal injuries, as it promotes tissue regeneration and reduces 

infection risk. Regular consumption of honey may aid in regulating blood sugar levels and 

improving lipid profiles, contributing to cardiovascular health(Abd et al. 2012). Thus, honey 

serves as a potent natural remedy for various blood-related ailments. 

MATERIAL AND METHODS 

The male albino rats (Rattus norvegicus) of wistar strain weighing between 120±25g 

were obtained from the colony of albino rats bred in the anima house of Zoology Department, 

School of Life Sciences, Khandari Campus, Agra were used for experimental purpose. The 

albino rats were housed in polypropylene cages measuring 45x25x15cm and maintained at 

controlled temperature of 25±2
0
C, humidity 65±10% and proper circadian rhythm. The 
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acclimatized animals were divided into different groups as per protocol for 7, 15, 30, 45 and 

60 days experiment including control set, honey feed set, rice straw smoke exposure set, 

honey feed+rice straw smoke exposure set and caged separately. They were maintained on 

standard diet- Goldmohar brand feed and water ad libitum. 

The rice straw smoke was given to albino rats in gas chamber in laboratory for specific time 

period for 1 hr/day. The honeywas procured from local market. The selected therapeutic dose 

of honey was 250mg/kg body weight. All treatments of honey were given orally using a 

syringe and a bent tip canula. The doses were given for 7, 15, 30, 45 and 60 days 

respectively. The albino rats of all the groups were sacrificed under light anesthesia.  

The hematological parameters were estimated through standard procedures and protocols viz. 

total erythrocyte count, total leucocyte count, hemoglobin concentration and packed cell 

volume (Wintrobe, 1981).  

STATISTICAL ANALYSIS 

All the data were subjected to statistical analysis through software Ky plot version 3.0. 

RESULTS AND DISCUSSION 

The results show significant changes with rice straw smoke exposure from control. The toxic 

effect in liver is modulated by honey supplementation as shown in Tables and graphs below- 
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Table-1 

Protective Effect of Honey on Hemoglobin Concentration (gm/dl) after Rice Straw 

Smoke Exposure for 7, 15, 30, 45 and 60 days in Albino rat 

Experimental 

Sets 

7 days 

(Mean±S.Em.) 

15 days 

(Mean±S.Em.) 

30 days 

(Mean±S.Em.) 

45 days 

(Mean±S.Em.) 

60 days 

(Mean±S.Em.) 

Control 14.12+.57 14.12+.57 14.12+.57 14.12+.57 14.12+.57 

Honey 14.78+.49* 14.37+.46* 14.54+.57* 14.57+.55* 14.04+.54* 

Rice Straw 

Smoke Exposure 
13.52+.44** 11.66+.35** 9.225+.41*** 7.67+.37**** 9.3+.47*** 

Rice Straw 

Smoke Exposure 

+ 

Honey  

14.61+.42* 13.63+.50* 13.12+.46*** 12.75+.44**** 14.25+.49**** 

NS- Non-significant (p>0.05), *- Significant (p<0.05), **- Highly Significant (p<0.01), ***- Very Highly Significant 

(p<0.001) 

 

 

 

 

 

 

 

 

 

 

Fig-1 

Protective Effect of Honey on Hemoglobin Concentration (gm/dl) after Rice Straw 

Smoke Exposure for 7, 15, 30, 45 and 60 days in Albino rat 
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Table-2 

Protective Effect of Honey on Total erythrocyte Count (million/cc) after Rice Straw 

Smoke Exposure for 7, 15, 30, 45 and 60 days in Albino rat 

Experimental 

Sets 

7 days 

(Mean±S.Em.) 

15 days 

(Mean±S.Em.) 

30 days 

(Mean±S.Em.) 

45 days 

(Mean±S.Em.) 

60 days 

(Mean±S.Em.) 

Control 7.82+.07 7.82+.07 7.82+.07 7.82+.07 7.82+.07 

Honey 7.85+.42* 7.39+.49* 7.39+.50* 7.84+.30* 6.75+.59* 

Rice Straw 

Smoke Exposure 
6.02+.28** 4.74+.22**** 3.84+.26**** 3.50+.24**** 5.60+.43*** 

Rice Straw 

Smoke Exposure 

+ 

Honey  

6.74+.42* 5.42+.29** 5.72+.32*** 5.99+.26**** 6.77+.37** 

NS- Non-significant (p>0.05), *- Significant (p<0.05), **- Highly Significant (p<0.01), ***- Very Highly 

Significant (p<0.001) 

 

 

 

 

 

 

 

 

 

 

Fig-2 

Protective Effect of Honey on Total erythrocyte Count (million/cc) after Rice Straw 

Smoke Exposure for 7, 15, 30, 45 and 60 days in Albino rat 
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Table-3 

Protective Effect of Honey on Total Leukocyte Count (thousand/cc) after Rice Straw 

Smoke Exposure for 7, 15, 30, 45 and 60 days in Albino rat 

Experimental 

Sets 

7 days 

(Mean±S.Em.) 

15 days 

(Mean±S.Em.) 

30 days 

(Mean±S.Em.) 

45 days 

(Mean±S.Em.) 

60 days 

(Mean±S.Em.) 

Control 5.55+.60 5.55+.60 5.55+.60 5.55+.60 5.55+.60 

Honey 6.72+.65* 5.71+.57* 6.13+.67* 5.95+.68* 6.18+.70* 

Rice Straw 

Smoke Exposure 
9.46+.26*** 9.35+.37*** 11.82+.54**** 6.81+.72* 7.76+.48* 

Rice Straw 

Smoke Exposure 

+ 

Honey  

7.05+.50** 7.35+.51** 7.58+.41** 5.2+.59*** 6.14+.65*** 

NS- Non-significant (p>0.05), *- Significant (p<0.05), **- Highly Significant (p<0.01), ***- Very Highly Significant (p<0.001) 

 

 

 

 

 

 

 

 

 

 

 

Fig.-3 

Protective Effect of Honey on Total Leukocyte Count (thousand/cc) after Rice Straw 

Smoke Exposure for 7, 15, 30, 45 and 60 days in Albino rat 
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Table-4 

Protective Effect of Honey on Packed Cell Volume(%) after Rice Straw Smoke 

Exposure for 7, 15, 30, 45 and 60 days in Albino rat 

Experimental 

Sets 

7 days 

(Mean±S.Em.) 

15 days 

(Mean±S.Em.) 

30 days 

(Mean±S.Em.) 

45 days 

(Mean±S.Em.) 

60 days 

(Mean±S.Em.) 

Control 44.1+1.10 44.1+1.10 44.1+1.10 44.1+1.10 44.1+1.10 

Honey 42.5+0.90* 43.2+0.99* 42.60+1.0* 44.2+0.95* 43.4+0.88* 

Rice Straw 

Smoke Exposure 
34.1+0.80*** 32.50+0.90*** 33.40+0.90*** 30.50+0.67*** 27.30+0.66**** 

Rice Straw 

Smoke Exposure 

+ 

Honey  

39.20+0.75** 41.20+0.50*** 41.80+0.79*** 42.70+0.80***** 43.90+0.95**** 

NS- Non-significant (p>0.05), *- Significant (p<0.05), **- Highly Significant (p<0.01), ***- Very Highly Significant (p<0.001) 

 

 

 

 

 

 

 

 

 

 

 

Fig.-4 

Protective Effect of Honey on Packed Cell Volume (%) after Rice Straw Smoke 

Exposure for 7, 15, 30, 45 and 60 days in Albino rat 

Estimating blood parameters in mammals is crucial for assessing overall health, diagnosing 

diseases, and monitoring treatment efficacy. Blood tests provide vital information about 
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organ function, nutritional status, and the presence of infections or diseases. Parameters such 

as red and white blood cell counts, hemoglobin levels, and electrolyte balance are essential 

indicators of physiological and pathological conditions. For instance, variations in glucose 

levels can indicate diabetes, while abnormal liver enzymes may suggest hepatic issues. 

Regular blood parameter assessments enable early detection of health problems, guiding 

timely interventions and improving prognosis. In research, these measurements are key to 

understanding disease mechanisms and evaluating the impact of experimental treatments 

(Wintrobe, 1981). 

Rice straw smoke contains fine particulate matter (PM2.5 and PM10). These particles 

penetrate deep into the respiratory tract, causing inflammation, oxidative stress, and tissue 

damage in the lungs. Chronic exposure can lead to conditions like bronchitis, asthma, and 

even lung cancer (Liu et al. 2013). The smoke releases toxic chemicals, including carbon 

monoxide (CO), nitrogen oxides (NOx), and volatile organic compounds (VOCs). CO binds 

with hemoglobin more effectively than oxygen, reducing oxygen delivery to tissues, causing 

hypoxia. NOx and VOCs contribute to respiratory and cardiovascular diseases (Hanafi et al. 

2012). The smoke generates reactive oxygen species (ROS), causing oxidative stress. This 

damages cellular components like lipids, proteins, and DNA, leading to inflammation and 

cellular dysfunction. Rice straw smoke contains high levels of CO, which binds to 

hemoglobin in RBCs with much greater affinity than oxygen. This binding forms 

carboxyhemoglobin, reducing the oxygen-carrying capacity of the blood and leading to tissue 

hypoxia. Chronic exposure to CO can cause headaches, dizziness, and in severe cases, 

cardiovascular problems. Toxic chemicals in the smoke can trigger an inflammatory 

response, releasing cytokines that can affect bone marrow function. This inflammation can 

alter the production and maturation of blood cells, potentially leading to conditions like 

anemia or leukopenia (reduced white blood cell count). Prolonged exposure to the toxins in 

rice straw smoke can suppress bone marrow activity (Upadhyay 2023). This suppression 

impairs the production of RBCs, white blood cells, and platelets, leading to pancytopenia—a 

condition characterized by the reduction of all types of blood cells. Inhalation of rice straw 

smoke introduces reactive oxygen species (ROS) into the bloodstream. These ROS cause 

oxidative damage to blood cells, particularly red blood cells (RBCs), leading to hemolysis 

(destruction of RBCs). This oxidative stress also impairs the function of white blood cells, 

weakening the immune response (Watanabe et al. 2014). 

Honey can support liver function, which is essential for detoxifying harmful substances from 

the body. A well-functioning liver helps in processing and eliminating toxins, thereby 
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reducing their hematotoxic effects. Regular consumption of honey can help in stabilizing 

blood parameters, including RBC count, hemoglobin levels, and white blood cell count 

(Ahmad et al. 2017). This stabilization is crucial in maintaining normal blood function and 

mitigating the adverse effects of toxic exposures. The antioxidant properties of honey help 

protect hemoglobin from oxidative damage. This is particularly important in preventing 

conditions like hemolysis, where RBCs are destroyed due to oxidative stress, reducing the 

oxygen-carrying capacity of the blood (Aliyu et al. 2013). Honey enhances the immune 

system through its antimicrobial properties and by promoting the activity of white blood 

cells. This helps in preventing infections and maintaining overall immune health, which is 

vital when the body is exposed to toxic substances that can suppress immune function (Basa 

et al. 2016; Ononyeet al. 2022). Honey contains high levels of phenolic acids, flavonoids, 

and other antioxidants that neutralize reactive oxygen species (ROS). By reducing oxidative 

stress, honey helps protect red blood cells (RBCs) and other blood components from 

oxidative damage, which is crucial in counteracting the effects of hematotoxic agents like rice 

straw smoke (Muhammad et al. 2016; Chijiokwuet al. 2023). The anti-inflammatory 

compounds in honey, such as flavonoids and phenolic acids, reduce inflammation in the 

blood and bone marrow. This helps in maintaining healthy blood cell production and 

function, which can be compromised by toxic exposures (Mohamed et al. 2013; Khan et al. 

2018). 

CONCLUSION 

From this investigation, it could be concluded that the honey is beneficial in the medicinal 

perspective against the potent toxic stress of rice straw burning by ameliorating its free 

radical nature and neutralizing ROS. This study will help the society to know about the rice 

straw burning toxicity and how to minimize or ameliorate with honey. 

REFERENCES 

1. Abd Ali, A. R., & Ismail, S. H. (2012). The protective effect of honey against 

amikacin-induced nephrotoxicity in rats. Iraqi J Pharm Sci, 21(2), 85–93. 

2. Ahmad, R. S., Hussain, M. B., Saeed, F., Waheed, M., & Tufail, T. (2017). 

Phytochemistry, metabolism, and ethnomedical scenario of honey: A concurrent 

review. International Journal of Food Properties, 20(sup1), S254–S269.  

3. Aliyu, M., Ibrahim, S., Inuwa, H. M., Sallau, A. B., Abbas, O., Aimola, I. A., Habila, 

N., & Uche, N. S. (2013). Ameliorative effects of acacia honey against sodium 

arsenite-induced oxidative stress in some viscera of male Wistar albino rats. 



Page 8370 of  8371 
Sonam Yadav / Afr.J.Bio.Sc. 6(5) (2024).8361-8371 

 

Biochemistry Research International, 2013. 

https://www.hindawi.com/journals/bri/2013/502438/abs/  

4. Basa, B., Belay, W., Tilahun, A., &Teshale, A. (2016). Review on medicinal value of 

honeybee products: Apitherapy. Advances in Biological Research, 10(4), 236–247. 

5. Chijiokwu, E. A., Nwangwa, E. K., Oyovwi, M. O., Ben-Azu, B., Naiho, A. O., 

Moke, E. G., Emojevwe, V., Ehiwarior, P. A., &Nwabuoku, U. S. (2023). Possible 

homeostatic, glucose uptake mechanisms and hepato-pancreatic histological effects of 

intermittent fasting, exercise, starvation, and honey in streptozotocin-induced diabetes 

in rats. Nutrire, 48(1), 16. https://doi.org/10.1186/s41110-023-00204-z  

6. Fischer and Yates. Statistical tables for biological, agriculture and medical research, 

Longman, VIth edition. 1950 pp 146. 

7. Hanafi, E. M., El Khadrawy, H. H., Ahmed, W. M., &Zaabal, M. M. (2012). Some 

observations on rice straw with emphasis on updates of its management. World 

Applied Sciences Journal, 16(3), 354–361. 

8. Khan SU, Anjum SI, Rahman K, Ansari MJ, Khan WU, Kamal S, Khattak B, 

Muhammad A, Khan HU (2018) Honey: Single food stuff comprises many drugs. 

Saudi J Biol Sci.; 25(2):320-325. 

9. Liu G,  Li JH , Xu H and Wu D. (2013) Chemical composition of n-alkene in the 

smoke from rice and maize straw combustion. ZhongguoHuanjingKexue/China 

Environmental Science.; 33: 2140-2147. 

10. Miguel M, Antunes M and Faleiro M (2017). Honey as a complementary medicine. 

Integrative Med. insights,; 12. 

11. Mohamed, M., Sulaiman, S. A., &Sirajudeen, K. N. S. (2013). Protective effect of 

honey against cigarette smoke induced-impaired sexual behavior and fertility of male 

rats. Toxicology and Industrial Health, 29(3), 264–271. 

https://doi.org/10.1177/0748233711432568 

12. Muhammad A, Odunola OA, Ibrahim MA, Sallau AB, Erukainure OL, Aimola IA, 

Malami I. (2016) Potential biological activity of acacia honey. Front Biosci (Elite 

Ed.); 8:351–357. 

13. Ononye BU, Kalu CR, Okeke TE, Akunne CE, Onyewuchi KC, Okafor KP, Chidi 

CA, Ugonkwo KM, Ekwebene OC, Okoli CA, Akpan AU, Offor VO and Oboho DE 

(2022). Growth Performance of Albino Rats Orally Administered with Honey from 

Apis melliferaadansonii and Refined Sugar at Varying Levels. Annual Research & 

Review in Biology, 2022; 37(3): 41-48. 



Page 8371 of  8371 
Sonam Yadav / Afr.J.Bio.Sc. 6(5) (2024).8361-8371 

 

14. Upadhyay, R. K. (2023). Health Hazards of Various Micro-Pollutants, Stubble 

Smoke, Furnace Fumes and Dust Particles in Urban Areas. Global Research in 

Environment and Sustainability, 1(1), 57–81. 

15. Watanabe K, Rahmasari R, Matsunaga A, Haruyama T. Kobayashi N (2014). Anti-

influenza viral effects of honey in vitro: potent high activity of manuka honey. Arch 

Med Res; 45(5):359–365. 

16. Wintrobe, M.M., Lee, G.R., Boggs, D.R., Bithell, T.C., Foerster, J., Anthens, J.W. 

and Lukens, J.N. (1981)- Clinical Haematology, (8
th

 ed.). Lea and Febiger, 

Philadelphia, 1882 pp. 

17. Zumla A and Lulat A (1989). Honey–a remedy rediscovered. J R Soc Med; 82(7):384. 

 


