
ISSN (Print): 2328-3777, ISSN (Online): 2328-3785, ISSN (CD-ROM): 2328-3793 

              

American International Journal of 
Research in Formal, Applied 
& Natural Sciences 
               

 

         
 

 

AIJRFANS 16-151; © 2016, AIJRFANS All Rights Reserved                                                                                                               Page 50 

AIJRFANS is a refereed, indexed, peer-reviewed, multidisciplinary and open access journal published by 
International Association of Scientific Innovation and Research (IASIR), USA 

(An Association Unifying the Sciences, Engineering, and Applied Research) 

 
 

Available online at http://www.iasir.net 

 

 

Effect of Moringa Oleifera Leaf Extract on Silk Dye Effluent Affected 

Haematological and Biochemical Parameter on Swiss Albino Male Mice 
Serina Khatun and M.C. Varma* 

University Department of Zoology,  

T.M.Bhagalpur University, Bhagalpur-812007, Bihar, India 

*Corresponding Author 

                                                                   

I. INTRODUCTION 
 Silk dye waste is one of the major sources of hazardous pollutants. Industrialization is a boon of independent 

India but that is allied with hazardous effluents and discharges polluting the environment. Silk industry provides 

an important economic stand to the artisans but the dye waste or spent wash arising from the manufacturing unit 

cause great menace ,if released in the open. Silk dye waste effluents are more toxic to environment than the 

domestic sewage. Bhagalpur ( 25 ̊17’ N latitude and 86 ̊83’ E longitude) is endowed with age old silk fabric and 

yarn production units. Here, the manufacturers use mostly synthetic dye such as azo dyes as colorant for their 

products. Azo dye forms the largest and most important Silk industry provides an important economic group of 

synthetic   dyes (Mathur et al., 2005).  Moringa oleifera is considered to be an important medicinal plant. It is 

commonly known as ‘drumstick’ and is being used as antiulcer, diuretic, anti- inflammatory and wound healing 

agent (Caceres et al.,1991; Udupa et al., 1994; Bassey et al.,2013).Its leaves are  used as nutrional supplement 

and growth promoter because of significant presence of protein , selenium , calcium, phosphorus, β-carotene 

and γ-tocopherol in it  (Nambiar and Seshadri, 2001; Lakshminarayana et al ., 2005; Sanchez- Machado et al ., 

2006). The therapeutic use of Moringa leaves have been extensively studied in treatment of hyperglycemia 

(Priyadarshani, 2015; Pankaj et al, 2013). But no work has been done on its property to mitigate the damages 

induced by silk dye waste on haematological or blood biochemistry of a mammal. Hence the present work has 

been undertaken to study the impact of silk dye waste on different profiles of albino mice and their subsequent 

recovery by application of Moringa leaf powder. This study was therefore designed to investigate the effect of 

M. oleifera on silk dye waste induced haematological and biochemical parameter in albino male mice. 

                                     

II. MATERIALS  AND METHOD 

Animals :Experiment was  performed on 6 to 8 weeks old healthy laboratory inbred male Mus musculus 

weighing about 25 -30 grams. The animals were obtained from CDRL Lucknow. Mice were reared and 

maintained at the animal house of University Dept. of Zoology, T.M.Bhagalpur University, Bhagalpur under 

standard conditions and fed with nutritional diet and water. Collection of Plant material: Moringa oleifera leaf 

powder has been procured from Sanjeevani Herbals Pvt. Ltd, Salem, Tamil Nadu, India.   Collection of silk dye 

waste: Silk dye waste effluents were collected directly from discharge point of silk dye industries of Bhagalpur 

at regular interval.  Experimental Design: The mice were divided into 5 groups of 10 animals each. Group-I 

(control mice), Group-II (mice treated with 50% silk dye waste), Group-III (mice treated with 100% silk dye 
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leaf extract when fed to Gr IV and V mice, increased significantly the RBC count (p<0.05,p<0.01), Hb 

(p<0.05) concentration, Neutrophil(p<0.05), PCV(p<0.05)whereas marked decrease in the  WBC and 

Lymphocyte count (p<0.05) when compared with mice of Gr- II and III. The M. oleifera leaf extract exerted 
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seminal fructose concentration.                                                                                                                                      
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waste), Group-IV (mice fed with 50% dye treated with M. oleifera leaves powder), Group-V (mice fed with 

100% dye treated with M. oleifera leaves powder.   Dosage: The control group was given normal food and 

water. Silk dye waste was administered orally 2ml/day group II and III for 30 and 60 days duration. M. oleifera 

leaf powder was also fed orally 300mg/kg b.w to both the group IV and V for 30 and 60 days exposure as per 

the method suggested by Chatterjee et al, 2013. 

Biological assays:  Haematological parameter determined were RBC count, WBC count, Hb concentration, 

Neutrophils, Lymphocyte, PCV and biochemical estimation such as Serum Cholesterol and Seminal Fructose.                                                                                     

Statistical analysis: Data were analyzed using a one way ANOVA followed with a post hoc test (least square 

division test) using the SPSS for comparison between different treatments. Results were presented as mean ± 

S.E and differences were considered as significant when p<0.05 and p<0.01. 

 

III. RESULTS   
The results show that the M. oleifera leaf extract when fed to Gr- IV and V mice , increase significantly the 

RBC count(p<0.05,0.01),Hb (p<0.05) concentration,  PCV, Neutrophil at 5% and 1% level where as marked 

decrease in the WBC and Lymphocyte count (p<0.05,0.01) when compared with mice of Gr-II and III. The M. 

oleifera leaf extract exerted significant increase (p<0.05, 0.01) of cholesterol level in blood serum and fructose 

level in seminiferous tubule of Gr-IV and V when compared with animals of Gr-II and III. This study suggested 

that the extract may have benificial effect on haematological parameter and biochemical components such as 

serum cholesterol and seminal fructose concentration. 

Table 1: Haematological observation [RBC million/mm³] of mice after different exposure period among 

different Groups and & their repair with Moringa oleifera leaf powder 

Experimental  Group 
Exposure period 

Treated with silk Dyes waste Effluent Treated with Maringa. oleifera  Leaf Powder 

 30 days 60 days 30 days 60 days 

Group I [control Mice] 6.68±0.05 6.57±0.10 4.32±0.12 2.97±0.06 

Group II [50% silk dye] 5.95±0.04 4.21±0.01 6.09±0.02 6.51±0.17 

Groups III [100% silk dye] 4.38±0.09 2.98±0.03 5.48±0.10 3.97±0.05 

 

 
Table 2: Haematological observation [WBC count (thousand/cubic mm)] of  mice after different exposure 

period among different Groups & their repair with Moringa oleifera leaf Powder. 

 
 

Experimental Groups 
Exposure Period 

Treated with silk Dye waste Effluent Treated with M. oleifera Leaf Powder 

 30 Days 60 Days 30 Days 60 Days 

Group I 5.98±0.05 5.96±0.03 6.89±0.04 9.16±0.21 

Group II 6.30±0.01 7.63±0.25 6.08±0.14 5.90±0.16 

Group III 6.91±0.03 9.17±0.17 6.19±0.08 7.21±0.09 
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Table 3: Haematological observation [Hb (gm. /dl)] of  mice after different exposure period among 

different Groups and their repair with M. oleifera leaf powder. 

Experimental Groups 
Exposure Period 

Treated with Silk Dyes waste Effluent Treated with M. oleifera Leaf Powder 

 30 Days 60 Days 30 Days 60 Days 

Group I 11.96±0.17 11.82±0.15 9.96±0.05 7.38±0.11 

Group II 11.04±0.12 9.75±0.06 11.92±0.01 11.74±1.05 

Group III 9.98±0.09 7.37±0.10 10.79±0.13 9.97±0.61 

 

 
Table 4: Haematological observation [Neutrophil (%)] of mice after different exposure period among 

different Groups & their repair with Moringa oleifera leaf Powder. 

 

 
Table 5: Haematological observation [Lymphocyte (%)] of mice after different exposure period among 

different Groups & their repair with Moringa oleifera leaf Powder. 

 

 

Experimental Groups 
Exposure Period 

Treated with silk dyes waste Effluent Treated with M. oleifera Leaf Powder 

 30 Days 60 Days 30 Days 60 Days 

Group I 68.2±1.17 66.4±0.18 50.1±1.09 29.8±1.13 

Group II 56.7±0.09 43.1±0.56 59.02±1.27 67.5±0.69 

Group III 50.3±1.65 29.5±0.11 57.9±0.58 45.6±1.27 

Experimental Groups 
Exposure Period 

Treated with Silk Dyes waste Effluent Treated with M. oleifera Leaf Powder 

 30 Days 60 Days 30 Days 60 Days 

Group I 28.9±1.35 27.8±1.38 42.9±0.08 59.5±0.49 

Group II 35.5±1.76 51.3±1.45 33.4±2.18 38.3±1.51 

Group III 43.1±0.97 59.9±1.39 36.8±0.53 41.09±0.93 
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Table 6: Haematological observation [PCV (%)] of  mice after different exposure period among different 

Groups & their repair with Moringa oleifera leaf Powder. 

 
Table 7: Biochemical estimation [Cholesterol (mg/dl)] of mice after different exposure period among 

different Groups & their repair with Moringa oleifera leaf Powder. 

 

 

Experimental Groups 
Exposure Period 

Treated with Silk Dyes waste Effluent  Treated with M. oleifera Leaf Powder 

 30 Days 60 Days 30 Days 60 Days 

Group I 33.6±0.17 32.9±0.19 29.1±0.28 20.4±0.09 

Group II 31.2±0.23 26.1±0.21 32.5±0.18 32.4±0.65 

Group III 29.3±0.12 20.2±0.06 30.8±0.09 28.4±0.17 

Experimental Groups 
Exposure Period 

Treated with Silk Dyes waste Effluent Treated with M. oleifera Leaf Powder 

 30 Days 60 Days 30 Days 60 Days 

Group I 83.62±1.32 84.44±1.36 68.2±1.23 57.8±1.31 

Group II 75.5±0.77 66.67±0.98 80.14±0.04 79.86±0.37 

Group III 68.8±0.42 57.78±1.17 77.08±0.89 72.03±1.13 
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Table 8: Biochemical estimation [Fructose (mg/dl)] of  mice after different exposure period among 

different Groups & their repair with Moringa oleifera leaf Powder. 

 

 
                                                        

IV. DISCUSSION 
The silk dye effluent is a well-known industrial waste that affects the haematological parameters and 

biochemical estimation of animals and human beings coming into its contact. In the present investigation 

significant decrease in RBC, Hb%, PCV and Neutrophil value was observed by exposure of different 

concentrations (50% and 100%) of silk dye effluent with 30 and 60 days while WBC and Lymphocyte have 

been found to have increased significantly. Sharma et al (2007) reported decrease in RBC, Hb, PCV of rat 

treated with textile dye, similarly observed by Shukla et al (2000). Lynch et al (1969) reported that the non-

availability of Vitamin B-12 results in decrease RBC count. Silk dye effluent exposure to animals decrease the 

RBC, PCV due to impaired intestinal absorption of iron (Joshi et al; 2002). The PCV value indicates 0₂ carrying 

capacity of blood and the degree of stress on animal(Larson et al 1985). This type of observation was also 

reported by Srivastava and Kumar (1990) and Srivastava (2004) in Rattus norvegicus under the stress of dye. 

Liaquat et al; 2009, also found decrease Hb, RBC, Neutrophil and increase MCV, MCH, Lymphocyte under dye 

contamination. The increase WBC as an immune response of the mice to the toxic components of the paint 

effluent (Oladele et al, 2013).Significantly decrease in the values of Hb, RBC, Neutrophil and PCV was 

observed in mice upon treatment with Fellon (Webner;2003), tartrazine (Miller;1982), food colours(Mannel et al 

;1958), Chemical dye(Chandra and Nagraja;1987), artificial colour(Biswas et al;1994), Sodium Benzoyl(Sinha 

andD’sourza;2008),Fluoride (Chaudhry et al;2008), Distillery waste (Varma and Pratap 2008) etc. The increase 

in WBC, Lymphocyte content may reflect the defensive mechanism against the pollution. Lymphocyte could be 

immunological defence due to the presence of toxic substance of waste. In the present experiment, it was found 

that there was a decrease in the value of Serum Cholesterol and Seminal Fructose after treatment with silk dye 

waste. The silk dye waste has a hypocholesterolemic property as it decreases cholesterol. The change was 

observed in group (II and III). Kumar (2011) reported hypocholestemia in blood due to carpet dye. Ashour and 

Abdel Aziz, (2009) observed a significant reduction in serum cholesterol and triglyceride levels when food 

colour azo dye was administered orally to male albino rat. This is in agreement with report of Chakravarty et al 

(2005). Reduction in fructose secretion is under androgenic regulation, but many factors such as nutritional 

status or haematological alterations can affect the fructose concentration and secretory activity of seminal 

vesicle (Vaclav et al, 1993). Sharma et al (2007) in rat reduced the fructose level after feeding the textile dye 

waste. Suryavathi et al (2005) also found 18-44% decrease in fructose level in seminal vesicle of mice when 

exposed to textile dye.                                                                                                                                                 

 Moringa oleifera has gained popularity as a life-saving nutritional power plant. The effect of  M. oleifera leaf 

extracts recovers haematological parameters and biochemical estimation. It is commonly used to treat cardiac 

disorder, diabetes, haematology and serum biochemistry (Lipipun et al., 2003). M. oleifera leaves powder 

increase RBC, Hb, PCV,  Neutrophil in blood but decrease WBC and Lymphocyte level on the blood 

significantly. Jahn (1988) reported that the aqueous extract of the seed of M. oleifera induced any toxic effect in 

Wistar rats. Ajibade et al (2012) recorded reduction in platelet count with increase in the dose rate using leaf 

Experimental Groups 
Exposure Period 

Treated with Silk Dyes waste Effluent Treated with M. oleifera Leaf Powder 

 30 Days 60 Days 30 Days 60 Days 

Group I 92.3±0.81 93.07±0.82 69.01±0.92 38.49±1.12 

Group II 76.92±1.02 53.84±1.31 83.59±0.35 72.19±0.39 

Group III 69.23±0.93 38.46±1.27 78.42±0.57 51.09±0.49 
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extract of M. oleifera. Its leaf extracts increase fructose level in seminiferous tubule and cholesterol level in 

blood serum significantly. The effect of M. oleifera is quite significant in hepatic enzyme (Bharali et al, 2003), 

hepatotoxic (Kumar and Pari; 2003), biochemical parameters of Rattus noviegicus (Ferreira; 2004).  Thus it can 

be concluded that silk dye induced any alteration in haematological or biochemical parameters can be mitigated 

by the application of M. oleifera. 
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