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Abstract 

The results on the effect of oral administration of silk dye waste effluent (2ml/day each animal) on 

histopathology of the stomach and intestine of swiss albino mice. Revealed sever Histopathological effects in 

the tissues of both stomach and intestine in Group- II and III but reversible mitigation when using M. oleifera 

leaves powder at orally fixed dose (300mg/kg/b.w/day) at 30 days and 60 days incubation period. There is 

marked atrophy of musculature, disintegration of mucosal epithelial cells characterized by cytoplasmic 

vacuolization, nuclear pycnosis and nuclear fragmentation. A significant damage in Brunner’s gland and crypts 

of liberkuhn but used of Moringa leafs powder it was significantly recovered the damage tissues has been 

observed. 
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Introduction 

The human are exposed to various type of 

environmental contaminants at different stage of 

their life span, widely held of them are harmful. 

Silk dye waste is one of the major sources of 

hazardous pollutants. Industrialization is a 

godsend of independent India but that is allied 

with hazardous effluents and discharges polluting 

the environment. Silk industry as textile provides 

an important economic stand to the artisans but 

the dye waste or spent wash arising          

                                                   

                                               

                                               

                                        E      -

ude) 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 leaf extract is from Moringa 

oleifera Lamark tree. It is considered one of the 

                                                   

the tree can be used for food, or has some other 

beneficial medicinal properties. It is commonly 

         ‘                  b             

antiulcer, diuretic, anti- inflammatory, anti-

microbial, potent- antioxidant and wound healing 
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agent (Caceres et al., 1991; Udupa et al., 1994; 

Kurma and Mishra, 1998; Saalu et al., 2011 

Bassey et al., 2013), pharmacological properties 

 O                999)                      nutritious 

vegetable (Ram,1994). Its leaves are used as 

nutrional supplement and growth promoter 

because of significant presence of protein, 

                               β-             γ-

tocopherol in it (Nambiar and Seshadri, 2001; 

Lakshminarayana et al., 2005; Sanchez- Machado 

et al., 2006). 

This study was therefore designed to investigation 

the effect of Moringa oleifera on silk dye waste 

effluent induced stomach and intestine in male 

mice Mus musculus. 

 

Material and Methods 

Animals: - Experiment was performed on 6 to 8 

weeks old healthy laboratory inbreed male Mus 

musculus weighing about 25-30 grams. The 

animals were obtained from University 

Department of Zoology, Bhagalpur. Mice were 

reared and maintained at the animal house of 

University Dept. of Zoology, T.M.Bhagalpur 

University, and Bhagalpur under standard 

conditions and fed with nutritional diet and water.  

Collection of Plant material: -Moringa oleifera 

leaf powder has been procured from own home 

product (with the help of ECHO Technical Note, 

By Beth Doerr and Lindsay Cameron, 2005, North 

Fort Myer, FL 33917, USA) Bhagalpur, Bihar, 

India. 

Collection of silk dye waste:-Silk dye waste 

effluents were collected directly from discharge 

point of silk dye industries of Nathnagar, 

Bhagalpur at regular interval. 

Experimental Design: -The mice were divided 

into 5 groups of 6 animals each. Gr-I (control 

mice), Gr-II (mice treated with 50% silk dye 

waste), Gr-III (mice treated with 100% silk dye 

waste), Gr-IV (mice fed with 50% dye treated 

with M. oleifera leaves powder), Gr-V (mice fed 

with 100% dye treated with M. oleifera leaves 

powder).           

Dosage:-The control group was given normal 

food and water. Silk dye wastewas administered 

orally 2ml/day (Chaurasia et al, 2005) 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:- Histopathological identifica-

tion as Stomach and Intestine. 

Tissue processing and staining: -After 30 and 60 

days of experiment, mice were sacrificed and their 

organs were removed, were fixed in fixative and 

paraffinised, Haematoxylin-Eosin stained sections 

of stomach and intestine were observed under 

light microscope (Pears, 1985) on 40X 

magnification.  

 

Results 

Histopathological Observation on Stomach:  

Histological sections of stomach of control (Gr-I) 

mice showed normal histoarchitecture (Fig-1). 

Marked Histopathological changes were observed 

in the stomach of treated mice (Fig-2&3). At 30 

days treated mice (Gr-II and III) there was 

significant decrease in the musculature. Both 

longitudinal and circular muscle layer exhibited 

atrophy. Significant disintegration of tissues of 

sub-mucosa and mucosa were observed 

characterized by presence of irregular masses of 

tissues with space between them pronounced in 60 

days treated mice (Fig-4 & 5). Mucosa epithelial 

cells show cytoplasmic vacuolization and 

pyknotic nuclei.Group-IV and V treated at 30 day 

incubation period with M. oleifera leaf extract 

significantly increase musculature and both 

muscle layers were observed recovery (Fig-

6&7).Highly significant showed when treated with 

M. oleifera at 60 days incubation period (Gr-IV 

and V) assimilation of sub-mucosa and mucosa 

(Fig-8&9), recovery of villi, longitudinal muscle, 

decrease cytoplasmic vacuolization and pyknotic 

nuclei.
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Figure:-1. Showing control groups mice stomach histoarchitecture. (x40, H&E). 

 

Group-II (Fig-2) 

 

Group-IV (Fig-6) 

 
Group-III (Fig-3) 

 

Group-V (Fig-7) 

 
Figure:-2. Treated with 50% silk dye waste at 30 days incubated stomach. (x40, H&E).  

Figure:-3. Treated with 100% silk dye waste at 30 days incubated stomach. (x40, H&E).  

Figure:-6. 50% silk dye waste effluent fed with M. oleifera leaf extract at 30 days incubated stomach. (x40, 

H&E).  

Figure:-7. 100% silk dye waste effluent fed with M. oleifera leaf extract at 30 days incubated stomach. 

(x40, H&E). 
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Group-II (Fig-4) 

 

Group-IV (Fig-8) 

 
Group-III (Fig-5) 

 

Group-V (Fig9) 

 
Figure:-4. Treated with 50% silk dye waste at 60 days incubated stomach. (x40, H&E).  

Figure:-5. Treated with 100% silk dye waste at 60 days incubated stomach. (x40, H&E).  

Figure:-8. 50% silk dye waste effluent fed with M. oleifera leaf extract at 60 days incubated stomach. (x40, 

H&E).  

Figure:-9. 100% silk dye waste effluent fed with M. oleifera leaf extract at 60 days incubated stomach. 

(x40, H&E). 

 

Histopathological Observation on Intestine 

The intestine of untreated mice has normal 

intestinal histoarchitecture (Fig-10). The mucosa 

forms a series finger like villi, a core of lamina 

propria, blood capillaries. Sever histological 

changes as atrophy of musculaturewasobserved in 

silk dye treated mice at 30 days incubation period 

(Gr-II and III). At many places serosa is disrupted 

and separated from musculature, areolar 

connective tissue of the sub-mucosa and mucosa 

showed atrophy (Fig-11&12). At 60 day 

incubation period (Gr-II and III) were observed 

irregular masses of tissues, separated by small to 

large irregular spaces and paler staining. 

Distortion of villi was prominent in both 

categories of treated mice. Absorptive, goblet, 

enter endocrine and paneth cells of columnar 

epithelium including cells was disrupted leading 

to formation of numerous vacuoles (Fig-13&14). 

Group-IV and V treated at 30 days incubation 

period with M. oleifera leaf extract were observed 

significant recovery of damage musculature, both 

connective tissues and blood capillary (Fig-

15&16). Highly significant showed when treated 

with M. oleifera extract at 60 days incubation 

period (Gr-IV and V) incorporation of 

symmetrical masses of tissues, finger like villi and 

appear simple columnar mucosal epithelium 

contains absorptive goblet (Fig-17&18). 
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Figure:-10. Intestine of mice in control (Group-I) showing normal histoarchitecture (x40, H&E). 

 

Group-II (Fig-11) 

 
 

Group-IV (Fig-15) 

 

Group-III (Fig-12) 

 

Group-V (Fig-16) 

 
Figure: -11. 50% silk dye waste effluent induced intestine.(x40, H&E).  

Figure:-12. 100% silk dye waste effluent fed at 30 days incubated mice intestine. (x40, H&E). 

Figure: -15. 50% silk dye waste effluent fed with M. oleifera leaf extract at 30 days incubated mice 

intestine. (x40, H&E). 

Figure:-16. 100% silk dye waste fed with M. oleifera leaf extract at 30 day incubated mice intestine. (x40, 

H&E). 
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Group-II (Fig-13) 

 

Group-IV (Fig-17) 

 
Group-III (Fig-14) 

 

Group-V (Fig-18) 

 
Figure:-13. Treated with 50% silk dye waste at 60 day incubated mice intestine. (x40, H&E). 

Figure:-14.Treated with 100% silk dye waste at 60 day incubated mice intestine. (x40, H&E). 

Figure:-17. 50% silk dye waste effluent induced mice fed M. oleifera leaf extract at 60 day incubated 

intestine. (x40, H&E). 

Figure:-18. 100% silk dye waste effluent induced mice fed M. oleifera leaf extract at 60 days incubated 

intestine. (x40, H&E). 

 

Discussion 

In the present experimental study were 

investigated, the histopathological effects of silk 

dye waste effluent on mice stomach and intestine 

and their significant mitigation using Moringa 

oleifera leaf extract. The histopathological 

alteration induced by different heavy metals 

toxicity (Kwon et al, 1997; Bataineh et al, 1998; 

Mayyas et al, 2005; Yang et al, 2006 and Garba et 

al, 2007). The effects of CdCl₂ on the stomach, 

testis, kidney, renal organ and liver have been 

reported by (Saksena and Lau 1979; Bataineh et 

al, 1998; Karmaker et al, 2000; Garba et al, 2007). 

Mechanism for the cytoplasmic vacuolization has 

been given by Robbin and Angell (1976) as one of 

the important responses to all forms of cell injury. 

Disturbances in lipid inclusions and fat 

metabolism in response to toxic substances result 

in cytoplasmic vacuolization (Zhang and Wang, 

1984). These findings agree with those of Maher 

et al (2007) who informed that melittin at low 

concentrations did not induced any cytotoxicity in 

the intestinal tissue of rats and did not affect their 

cellular functions such as mucus secretion. Long 
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term melittin treatment resulted in a loss of 

microvilli, an increase in cell debris and 

destruction of intestinal tight junctions and cell-

cell adhesion (Tosteson et al, 1985). In intestinal 

enterocytes and goblet cells, melittin led to a 

reduction in cell viability associated with necrotic 

cell death, and increase mucus secretion (Maher et 

al, 2007; Maher and McClean, 2008). These 

aspects of melittin activity and its ability to 

disrupt the integrity of the cell membrane may be 

involved in the peptide cytotoxicity which is 

considered as a limiting factor in the use of 

melittin in infectious disease (Maher and 

McClean, 2006).Prakash et al (2010) added that 

SMA is related to the contractile and the 

cytoskeletal functions in various types of cells, 

where it severs to facilitate cell contraction and 

migration.Moringa oleifera leaf extract act on 

toxicity impact of silk dye as biochemical and 

haematological (Serina et al, 1016) and 

reproductive disability (Khatun et al, 2017).The 

flower bud of Moringa widely consumed has been 

reported to possess antiulcer activity against 

aspirin-induced ulcer in rats (Aktar and Ahmad, 

1995). A clinical study from the University of 

Calcutta shows that Moringa oleifera protects 

against ulcer formation. The high fiber content 

facilities easy movement of stomach and intestine 

contents along the digestive tract and relieves 

constipation. Moringa can take care of minor 

digestive problems caused by gastrointestinal 

worms and microbes. The root extract is an herbal 

remedy for helminth worms (Sierra, 2016). 

Dvorak (2007) reported that Moringa seed powder 

(250 and 500mg/kg) with arsenic significantly 

increased the activities of SOD, catalase in 

stomach and intestine. Moringa oleifera powder 

increases the actives of epithelial cells, blood 

                                                    

glands (Goodman et al,1993; Caceres et al, 2014; 

Bassey et al, 2016). 

On the basis of above discussed histopathological 

observations and facts it can be concluded that the 

M. oleifera leaf powder significantly reduce the 

alteration arisen in damage of Stomach, Intestine 

and associated structures in the toxicity impact of 

silk dyes waste effluent induced male mice. 
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