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Abstract: Nonalcoholic fatty liver disease (NAFLD) is a developing liver problem mainly linked with 

the consumption of ‘energy-rich-diet (ERD) in Asian countries including both females and males. 

NAFLD is associated with fibrosis in advanced stages. Medicinal herbs are being used to lessen the 

excessive fat of the body conventionally. Therefore, the current study was aimed to evaluate the 

lipid lowering factor against ERD induced fibrosis. 40 female (F) and 40 male (M) Rattus norvegicus, 

subdivided as four groups; 0, I, II and III according to their nutritional content. Group-0 received 

100% rat chow and Group-I received ERD. Group-II and Group-III received ERD supplemented 

with 5% Nigella sativa seeds/Plantago ovata husk per kg ERD, respectively. Histopathological evalu-

ation of the liver showed pericellular and portal fibrosis in both F-I and F-II. Radial fibrosis was 

detected in the M-II group, and peri lobular as well as bridging fibrosis between portal triads in the 

M-III and F-III groups. It is inferred that male livers were more susceptible to DRE-induced fibro-

sis. N.sativa seeds proved auspicious in minimizing fibrosis, whereas P.ovata pods caused advanced 

liver fibrosis with DRE. 
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1. Introduction 

NAFLD is a recurring hepatic disease in developed countries [1] (p. 05), that 

occurs as steatosis and nonalcoholic steatohepatitis [2]. In nonalcoholic steatohep-

atitis inflamed, ballooned hepatocytes lead to fibrotic and cirrhotic liver, and ultimately to hepatocellular carci-

noma [3,4]. Usually, fibrosis initiates in zone 3 and may progressively develop into bridging and cellular fibrosis 

[5]. 

The history of medicinal use of plants is associated with human evolution [6]. Now a days, a lot of herbs 

such as black pepper, black seeds (Kalonji), cinnamon, Basil, Fennel, Apple Mint, Thyme and Golden Oregano 

are being used as medicinal herbs because of their salutary therapeutical prospective. The word “herb” has been 
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derived from the Latin word, “herba”meaning weed, grass or plant. Any part of the plant like root, fruit, stem, 

seed, bark, flower, stigma or a leaf can be taken as herb. There is evidence that the Vaid Indians, Chinese, Hakim 

Unani, and European and Mediterranean cultures have used herbs as a medicine for 4,000 years [10].  

Nigella. sativa (Black seed/Kalonji) is one of the auspicious sanative herbs having flush religious and historic 

heritage [7]. N. sativa belongs to Ranunculaceae family and is a dicotyledon. It is a wondrous herb with rich 

medicinal properties, especially as a hepatoprotective herb due to the antitoxic and antioxidant properties of N. 

sativa seeds and oil [2,8,9,10].  

The substantial health benefits of a high fiber diet have been reported previously [11]. Plantago ovata belongs 

to family plantaginaceae.The bark of P. ovata, commonly known as ispagol, is water soluble and swells and be-

comes slime when wet. Humans cannot digest it and is generally consumed as a source of dietary fiber. Several 

recent studies have demonstrated their promising part in hypolipidemic and hypoglycemic effects in patients 

with type 2 diabetes, hypercholesterolemic and allergic individuals, and experimental models [11,12,13]. 

Therefore, the present study was performed to scrutinize the gender-based impact of P. ovata husk and N. 

sativa seeds against NAFLD linked fibrosis in rats. 

 

2. Materials and Methods 

The Four months old rats were divided into two groups depending upon the gender: males (M) and females 

(F) group having body weight (200 ± 15g). All the groups were provided with different diet formulations for the 

period of fifteen weeks given in the Table 1. 

Table 1. This is showing gender and diet formulation among the groups (0, I, II, III, IV) of rats (males and 

females). 

 

Sr. 

No. 

Gender/Diet 

formulations 

Groups    

1. Males          

(200 ± 15g) 

M-0  

 

M-I     M-II M-III 

 Diet 100% 

rat 

chow 

ERD ERD + 5% N. sa-

tiva seeds/ kg 

ERD + 5% P.ovata 

husk/ kg 

2. Females       

(200 ± 15g) 

F-0 F-I F-II F-III 

 Diet 100% 

rat 

chow 

ERD ERD + 5% N. sa-

tiva seeds/ kg 

ERD + 5% P. ovata 

husk/ kg 

 

 ‘ERD” previously reported by Nader ali et al., (2001) [30]. Its composition was modified in G-II as 34% Rat 

chow, 33% Sucrose, 20% tea whitener and 13% water. The experiment was designed under the instructions of 

the ethical committee of University of Education, Lahore (UE/16-10-17/7232). 

After fasting overnight, the livers of rats were relieved and settled in 10% formalin. The 4 µm sections were 

then embedded in paraffin, deparaffinized and rehydrated with graded alcohol in phosphate buffered saline 

(PBS). The Masson trichrome staining method was used to stain collagen fibers from liver tissue. 

 

3. Results 

The results of histological examination showed that the portal and pericellular fibrosis were obvious in the M-I 

group and the F-I group. Likewise, compared with the F-II group, the M-II group developed radiating fibrosis 
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in the portal area, whereas in the M-III and F-III groups, perilobular fibrosis and bridging between the portal 

triads were obvious. (Figure 1 & 2). 

 

Figure 1: Liver sections of male groups M-0 (Control), M-I (ERD), M-II (ERD+ N. sativa seeds), and M-III (ERD= 

P. ovata husk) stained with Masson’s trichrome. The blue colour indicates fibrosis. 

 

Figure 2: Liver sections of female groups F-0 (Control), F-I (ERD), F-II (ERD+ N. sativa seeds), and F-III (ERD= P. 

ovata husk) stained with Masson’s trichrome. The blue colour indicates fibrosis. 

4. Discussion 

Inflammation is often referred to as a trigger for fibrogenesis [14]. Obese individuals who 

develop nonalcoholic steatohepatitis often have periportal fibrosis [15]. Sinusoidal and pericellular 

fibrosis [16,17,18] (p. 06), is most commonly associated with steatohepatitis. As the disease progresses, 

"periportal and perilobular fibrosis" can progress to cirrhosis [18]. In the present study, histopathology 

of group-I in males and females treated with ERD showed bridging fibrosis between portal triads, in 

group II supplemented with N. sativa seeds. Male rats showed radiating fibrosis in the portal region, 

while females in this group only showed periportal fibrosis. In portal fibrosis, changes in fat content 
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may be mild to moderate and irreversible, while other histological changes may be reversed with 

treatment [19]. As seen in Group II, given N. sativa seeds, all histological variations were reversed, 

with the exception of fibrosis, especially in females (F-II). 

 In the group supplemented with P. ovata hulls, there were M-I, II, and F-III perilobular and 

periportal fibrosis with enlarged portal triad. In addition, the male M-III group also showed pericellular 

fibrosis, possibly because increasing estrogen concentrations have been reported to decrease fibrosis. 

In general, the mortality rate from chronic liver disease is twice as high in men as in women [20]. Sex 

steroids modify the immune system at various levels and alter the cytokine environment [21,22]. 

Similarly, some studies reported that commonly fewer females while more males were prone to 

establish NALFD [23,24,25].  In postmenopausal women not receiving hormone therapy NAFLD is 

common. It recommends that estrogen plays a crucial role in NAFLD and fibrosis [26]. Hepatic fibrosis 

and cirrhosis are also linked with lipid peroxidation and reactive oxygen species as free radicals initiate 

damage to hepatocytes. These effects are partly checked by antioxidants [27,28]. N. sativa seeds have 

antioxidant potential [29].  

5. Conclusions 

 

It is concluded that the livers of males are more susceptible to ERD induced fibrosis. When 

ERD was supplemented with N. sativa seeds, it was helpful to minimize fibrosis. On the other hand, P. 

ovata husks supplementation stimulated advanced liver fibrosis. However, further studies are needed 

to understand the molecular mechanism involved. 
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