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ABSTRACT  

Black cumin (Nigella sativa) has been traditionally used as medicine for various infectious and non-infectious 

diseases, such as skin infection, conjunctivitis, hypertension, gastrointestinal problems, diabetes, and diarrhea. This 

study aimed at finding out the effect of black cumin, N. sativa on the survival and pathological changes of liver flukes 

Fasciola gigantica in vitro. The seeds of N. sativa were extracted with maceration using methanol. Mature F. 

gigantica flukes were stored in PBS solution and treated with different concentrations of N. sativa extract namely 10% 

(T1), 25% (T2), and 50% (T3). Similar experiment using Albendazole 0.24 mg/ml and 1xPBS was used as positive 

(C1) and negative (C2) controls, respectively. All treatments were done at room temperature. The dead flukes were 

further examined for histopathological changes. The results showed that 50% concentration of extract killed all flukes 

within 15 minutes, much faster than caused by albendazole (30 minutes). In T2 (25% extract), all flukes were died in 

31.5 minutes. The extract of N. sativa caused severe disruption of tegument, the alteration of internal organs, and the 

absence of tegument spine. The intestine showed inflammation with severity levels were in line with the extract 

concentration. There was also disintegration of testicular cells observed in the flukes treated with black cumin. In 

conclusion, N. sativa seed extract has potential medical property against F. gigantica in vitro.  
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1. INTRODUCTION 

Fasciolosis, helminthiasis caused by F. gigantica 

and Fasciola hepatica (F. hepatica) is widespread in 

cattle, sheep, and other ruminants which cost a great 

deal of economic loss [1-3]. Fasciolosis usually has no 

significant clinical symptoms, in chronic infection, it 

will cause severe weight loss, low milk production, 

infertility [2, 4], and liver cirrhosis [5]. The disease is 

not only restricted in ruminants, but also reported in 

human, and a wide population is at high risk [6-8].  

The fasciolosis found in Indonesia is caused by     

F. gigantica. Ruminants usually get infected by 

ingesting metacercaria from intermediate host Lymnea 

rubiginosa. The high fasciolosis case in Indonesia is 

related to extensive rice cultivation, lead to large scale 

paddy field as an ideal habitat for L. rubiginosa [9].  

Synthetic drugs have been used for centuries as the 

most effective tool for the treatment, yet the infection 

rate is still high. Furthermore, synthetic drugs may 

cause several disadvantages such as drug resistance, 

adverse side effect, chemical residue, and high cost. 

All of these problems could be resolved by using 

common traditional herbs to replace synthetic drugs 

which would be more acceptable, easier to obtain, and 

low-cost.  

Nigella sativa Linn. has been used as traditional 

medicine in Middle East and South Asia for over 100 

years. This plant has been introduced and utilized in 
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other parts of the world as one of the most promising 

treatment as antihypertensive, diuretics, analgesic, 

antibacterial, anti-diarrheal, immunostimulatory, 

bronchodilator, liver and gastro protectant, and 

anthelmintic [3, 10-13].  

The present study aims to investigate the efficacy 

of N. sativa seed extract as anthelmintic against a 

naturally acquired fasciolosis infection in cattle in 

Indonesia. 

2. MATERIALS AND METHODS 

2.1.  Source of Plant Extract 

Nigella sativa Linn. were purchased from local 

market in Banda Aceh, washed, dried, and ground into 

powder. The powder was then filtered through gauze 

cloth and stored at 4oC until further used.  

Five hundred grams of grinded seed of N. sativa 

were extracted with maceration using 96% methanol. 

The plants were soaked in 2 L of methanol for three 

days at room temperature. The filtrate was then 

collected and the solvent was removed by rotary 

evaporator at 40oC. The crude extract was resuspended 

in phosphate buffer saline (PBS) and diluted to the 

desired concentration. If necessary, 0.5% of carboxy 

methyl cellulose (CMC) was added to the solution. 

2.2.  Collection of Liver Flukes 

Mature F. gigantica flukes were collected from 

bile duct of infected cattle slaughtered at Banda Aceh 

abattoir. The flukes were kept in PBS solution and 

examined immediately to avoid any disruption. After 

several washing steps with PBS, the healthiness of 

flukes was determined based on microscopic method. 

2.3.  Experimental Design 

The effectiveness of N. sativa extract against           

F. gigantica was studied in vitro according to the 

protocol described by Jeyathilakan et al. [14]. 

Using albendazole 0.24 mg/ml as positive control 

(C1), and PBS as negative control (C2), the flukes 

treated with different concentration N. sativa seed 

extract namely 10% (T1), 25% (T2), and 50% (T3) at 

room temperature. The observation was conducted 

until all flukes died.  

2.4. Histopathological Examination 

The death flukes were further processed for 

histopathological examination. The flukes were fixed 

in 10% formalin for 24 hours, dehydrated in ascending 

concentration of ethanol, and cleared in xylol. After 

embedding and blocking processes in paraffin, 

samples were dissected longitudinally at 3-5 µm 

thickness, and stained with hematoxylin and eosin. 

The observation was done using a light microscope 

(Olympus, Tokyo, Japan) with 40x and 100x 

magnifications and photographed [14].   

3. RESULTS AND DISCUSSION  

3.1 Mortality Time of F. gigantica 

Nigella sativa with 50% concentration could kill 

all flukes within 15 minutes of incubation, much faster 

than that found in control group, where all flukes died 

in 30 minutes incubation with albendazole. In the 

group given 25% extract, all flukes died in 31.5 

minutes, whilst in 10% extract group, the time 

required to kill all flukes was longer, 44.4 minutes. All 

the flukes in control group (PBS) could survive until 

411 minutes. The average mortality time of F. 

gigantica after treatment with N. sativa extract is 

showed in Figure 1.  

 

3.2 Mortality Time of F. gigantica 

Histopathological Finding 

Histopathological observation found some 

alterations in F. gigantica tissues. In both N. sativa 

treatments and positive control, the tegument showed 

disruption and separation from its parenchyma. The 

severity of changes found among groups was 

different. The higher concentration, the more severe 

impact for flukes was (Figure 2).  

The flukes in the group given 50% N. sativa 

extract showed more severe disruption of tegument 

compared to other treatments. However, the alteration 

effect caused by the extract in the internal organs is 

less distinct compared to those found in tegument. In 

negative control, the spine was still present and 

tegument was intact. 

 
Figure 1 Mortality time of F. gigantica treated 

with N. sativa seed extracts and control. C0: 

negative control (PBS); C1: positive control 

(albendazole); T1-T3: N. sativa extract of 10%, 

25%, and 50%. 

0

100

200

300

400

500

C0 C1 T1 T2 T3

M
o

rt
al

it
y 

ti
m

a 
(m

in
u

te
)

Treatment groups

Nigella sativa

Advances in Biological Sciences Research, volume 12

57



  

 

 

 

Figure 3 showed the changes of testicular and 

intestinal cells of F. gigantica due to treatment of N. 

sativa extracts. The intestine exhibited villi 

desquamation with severity level was in line with the 

extract concentration. There was also disintegration of 

testicular cells observed in the flukes. The damage of 

epithelial cells both in testes and intestine was 

correspond to the concentrations of the extract.    

Several researches have proved the effectiveness 

of N. sativa as anthelmintic. A report by El-Far et al. 

[15] stated that N. sativa seeds was effective in 

treating nematodes infection in crossbreed ewes. 

Shalaby and El-Moghazy [16] showed that N. sativa 

oil was potential in treating Toxocara vitulorum 

infection in vitro. Ullah et al. [3] reported the 

promising activity of thymoquinone, a bioactive 

compound of N. sativa seeds, as anthelmintic against 

F. gigantica. Shalaby et al. [17] also reported that a 

combination of N. sativa oil and ivermectin had a 

destructive effect on the tegument surfaces of adult F. 

gigantica in vitro. 

The main components found in N. sativa seeds are 

thymoquinone (30-48%), thymohydroquinone, 

dithymoquinone, and p-cymene (7-15%), carvacrol (6-

12%), 4-terpineol (2-7%), t-anethol (1-4%), 

sesquiterpene longifolene (1-8%) α-pinene and thymol 

[18], linoleic acid (50.3-49.2%), oleic acid (25-

23.7%), palmitic acid (17.2–18.4%). Other 

compounds like myristic, myristoleic, palmitoleic, 

margaric, margaroleic, stearic, linolenic, arachidic, 

eicosenoic, behenic and lignoceric acids are also 

detected [19].  

Another plant which has anthelmintic potential 

against F. gigantica in vitro is Curcuma aeruginosa 

Robx [20]. The methanolic extract of this rhizome also 

could impact on tegument, reproductive organs, and 

gastrointestinal tract, all of which similar to the 

finding in our experiment. Since these organs are 

essential for the flukes survival, the destruction of 

these organs will cause death. 

4. CONCLUSION 

This study revealed that methanolic extract of        

N. sativa had the ability to cause severe damage on 

substantial organs of F. gigantica. Therefore, it has 

potential as anthelmintic on trematodes. Further 

research is necessary to study the effect of this extract 

on F. gigantica in vivo. 
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