
 
  

 

 

 
Diyala Journal of Medicine                                        32                                 Vol.18.Issue 2,June  2020 

 

Effect of Isotretinion on Rat’s Liver and Aptness of Cumin Oil in Protection 

Prshang Tawfiq 

Effect of Isotretinion on Rat’s Liver and Aptness of Cumin Oil 

in Protection 

Prshang Tawfiq (MSc)
1
 ,Tuqa Yousif Sharef(MSc)

2
, Khabat Anwar Ali (PhD)

3
and  

Lana Sardar Salih (PhD)
4
  

Abstract 

 

Background: Isotretinoin is a vitamin derivative also known as 13-cis-retinoic acid used in 

the treatment of severe acne and some forms of skin, head and neck cancer. Some studies 

have shown that isotretinoin induces apoptosis in various cells in the body. Isotretinion has 

not been clearly implicated in cases of clinically apparent acute liver injury with jaundice. 

The mechanism by which isotretinoin causes serum aminotransferase elevations is not 

known, but it may represent a direct toxic effect, in that it appears to be more frequent with 

higher dose therapy. For prevention or healing natural herb and its oil are used. The Cumin 

oil is one of these herbal oils which used as antioxidant and anti-inflammatory.  

Objective: To evaluate the histological damage of liver after treatment with the Isotretinoin 

and find out if cumin oil which was anti-inflammatory natural herb can protect liver from 

damage.  

Patients and Methods: 30 male wistar rats weighing 200-250g were used in this study 

divided into five groups: the first group was control, second was treatment group (T1), 

receive 10 mg of Isotretinion; the third group was (T2) receives 20 mg of Isotretinion. And 

last two others were cumin oil groups including (T3) receive 10 mg of Isotretinion plus 

Cumin oil and (T4) receive 20 mg of Isotretinion plus Cumin oil. The experiment was 

accomplished in three weeks. In the end of each week, animals from each group were killed 

and dissect and liver taken for histopathological study. Blood collected for liver functional 

enzymes evaluation. Liver functional enzymes include alkaline phosphatase, S-GOT, S-GPT, 

T.S.B, Bilirubin direct and Bilirubin indirect. 

Results: The study results show a significant difference between the control groups and 

treatment (T1) group in the values of alkaline phosphatase. A significant difference also found 

in the result of serum GOT between the T2, T3and T4 groups. The T3 group shows the highest 

significance between the other groups. The result of GPT shows no significant differences 

between the study groups except T3 group which show significant P˂0.05. The data of total 

serum bile (T.S.B) and indirect bilirubin test shows no significant differences among   the 

study groups while analyzing data of direct bilirubin shows significant differences in T1and 

T2 comparing to other study groups graph. The histological examination of the rat’s liver 

shows variable changes in the treatment groups during different time of the study.  

Isotretinion affect the texture of liver tissue mains noticed alteration includes infiltration of 

inflammatory cell around central vein, congestion of sinusoid and vacuolar degeneration in 
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hepatocytes the treated groups with cumin oil (T3 and T4) shows a type of tissue protection 

comparing to other groups (T1and T2).   

Conclusion: The present study conclude that long exposure to isotretinion cause hepatic 

damage, alteration in the liver texture  and affect the functional liver enzyme level specially 

with high dose . Also the study concludes that the cumin oil is efficient in facing the toxicity 

effect of isotretinion and reverses the effect.  
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Introduction

   Looking for a beauty nowadays become 

obsession for many people. Beauty cannot be 

defined by age , gender, color, body shape or 

size , every one search for beauty  specially 

teenage and young ones. Isotretinoin which is 

a vitamin A derivative (also known as 13-cis-

retinoic acid) is one of the important 

ingredients used in cosmetics, hair and skin 

care products. Isotretinion is recommended 

for the treatment of severe inflammatory acne 

of the nodulocystic types and for cases of 

acne that have resistant to previous 

treatments with antibiotics or topical 

medication [1,2].  

   The mechanism by which isotretinoin act is 

by normalizing keratinization in sebaceous 

glands by binding to specific retinoid 

receptors, modifying gene transcription [1]. 

Isotretinoin reduce the activity and size of 

sebaceous gland, keratinization of hair 

follicles and activity of inflammatory 

cytokines [3, 4] also isotretinoin decrease the 

number of propionibacterium  acnes[5].  

Using of this type of vitamin A derivative  

may cause liver alteration  like increase 

serum level of liver enzymes and lipid 

changes including increased in triglyceride, 

total cholesterol and low density lipoprotein 

(LDL) cholesterol level and decrease the 

level of high density lipoprotein 

(HDL)cholesterol [5,6,7].  

    From ancient time’s people in different 

part of the world, they used herbs and spices 

as food additives to enhance the taste and 

flavor of food. Then they learn to use these 

herbs and spices as a medication to protect or 

treating them from different disorders and 

disease. Cumin (scientifically called 

Cuminum cyminum ) is a second most 

popular spice in the world especially in India 

and Mediterranean kitchen. Cumin has been 

used as anti-inflammatory, diuretic, 

carminative [8] and antispasmodic, treatment 

of toothache and epilepsy. Also used as aid 

for treating dyspepsia, jaundice, diarrhea, 

flatulent and indigestion[9].Many studies 
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reported that cumin used as antioxidant,     

anti-carcinogenic anthelmintic, 

anticonvulsant, antimicrobial, hypolipidemic, 

hepatoprotective and antidiabetic[10, 11, 12, 

13]. Phytochemical analysis of cumin shows 

presence of alkaloid, anthraquinone, 

coumarin, flavonoid, glycoside, protein, 

resin, saponin, tannin and steroid [14, 15]. 

This study try to evaluate the histological 

damage of liver after treating with the 

Isotretinoin (same dose descript by 

dermatology physician for acne treatment) 

and find out if cumin oil which was anti-

inflammatory natural herb can protect liver 

from the damage.     

Patients and Methods 

   30 male wistar rats weighing 200-250g 

were used in this study divided into five 

groups: the first group was control (C group) 

feeding silage and water, second was 

treatment group (T1) feeding silage, water 

and receive 10 mg of Isotretinion. The third 

group was (T2) feeding silage, water and 

receives 20 mg of Isotretinion. And last two 

others were cumin oil groups including group 

(T3) feeding silage, water and receive 10 mg 

of Isotretinion plus Cumin oil and (T4) 

feeding silage, water and receive 20 mg of 

Isotretinion plus Cumin oil. The study 

achieved in animal house of college of 

education- Salahaddin University /Erbil. 

Animals were maintained in colony rooms 

with 12 hrs. light / dark cycle at 25± 2ºC.  

  The experiment was accomplished in three 

weeks. In the end of each week, animals from 

each group was dissect and liver taken for 

histological study. Histological diagnosis of 

all the samples were performed by routine 

sections and stained with hematoxyline and 

eosin (H&E). 

Statistical analysis  

   Graph Pad Prism 6 used to analyze the data 

of blood which collected for liver functional 

enzymes evaluation. Liver functional 

enzymes include alkaline phosphatase, S-

GOT, S-GPT, T.S.B, Bilirubin direct and 

Bilirubin indirect. 

Results  

   The study which lasted for three weeks, 

involves 30 male wistar rats which divided 

into 5 groups: the first group was (C group) 

which represent negative control group. The 

second and third groups were control positive 

treatment groups T1 and T2 which received 

10 mg and 20 mg of Isotretinion 

consecutively. The last two others were 

cumin oil groups which include (T3) that 

received 10 mg of Isotretinion plus Cumin oil 

and (T4) that receive 20 mg of Isotretinion 

plus Cumin oil. 

   In the end of the study, the liver functional 

values were studied for each group as it’s 

illustrated in the Table (1). The result shows 

significant differences between the control 

groups and treatment (T1) group in the 

values of alkaline phosphatase as it’s appear 

in the Table (1) and Graph (1). A significant 

difference also found in the result of serum 

glutamic oxaloacetic transaminase (S-GOT) 

between the T2, T3and T4 groups. The T3 

group shows the highest significance 

between the other groups Graph (2). The 

result of serum glutamate pyruvate 

transaminase (S-GPT) shows no significant 
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differences between the study groups except 

T3 group which show significant P˂0.05 

Graph (3). 

  The data of total serum bile (T.S.B) and 

indirect bilirubin test shows no significant 

differences between the study groups as its 

clear in the Table (1) and Graph (4) and (5), 

while analyzing data of direct bilirubin by 

Shapiro-wilk test and Kolmogorov-Smirnov 

test shows significant differences T1 and T2 

comparing to other study groups Graph (6).

Table (1): The value of liver parameters analysis of the rats in the end of the study 

Parameters C group T1 T2 T3 T4 

Alkaline 

phosphatase 

77±14.45 83.83±10.32
ab

 74.75±8.323 55.60±12.07 76±10.26 

S- GOT 121.8±8.589 98.80±10.65 100.2±8.767* 62.38±7.717** 72.48±6.480* 

S- GPT 29.43±3.679 22.50±2.302 22.38±2.436 16.84±2.900* 17.86±2.157 

T.S.B 0.06500±0.00866 0.05167±0.008333 0.07000±0.01118 0.04600±0.006782 0.05400±0.01208 

Bilirubin 

direct 
0.01000±0.000 0.01167±0.016667

ab
 0.01000±0.000

b
 0.02200±0.005831 0.02800±0.01114 

Bilirubin 

Indirect 
0.05500±0.00866 0.04000±0.008165 0.06000±0.01118 0.02400±0.007483 0.02600±0.009274 

*Values are mean ± SEM of six animals in each group. Data analyzed by one way ANOVA, *p˂0.05, **P˂0.01 and Shapiro-wilk test a (1%) 

and Kolmogorov-Smirnov test b (1%). 
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Graph (1): Effect of Isotretinion and cumin oil on the alkaline phosphatase result of rats liver (n=6 

values are mean ± SEM) 
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Graph (2): Effect of Isotretinion and cumin oil on the serum glutamic oxaloacetic transaminase (GOT) 

result of rats liver (n=6 are mean ± SEM) 
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Graph (3): Effect of Isotretinion and cumin oil on the serum glutamate pyruvate transaminase (GPT) 

result of rats liver (n=6 are mean ± SEM) 

C
o

n
tr

o
l 

T
1

T
2

T
3

T
4

0 .0 0

0 .0 2

0 .0 4

0 .0 6

0 .0 8

0 .1 0

T
.S

.B

m
g

/d
l

 
Graph (4): Effect of Isotretinion and cumin oil on the total serum bile (T.S.B) result of rats liver (n=6 

are mean ± SEM) 
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Graph (5): Effect of Isotretinion and cumin oil on the indirect bilirubin result of rats liver (n=6 are 

mean ± SEM) 
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Graph (6):Effect of Isotretinion and cumin oil on the direct bilirubin result of rats liver (n=6 values are 

mean ± SEM) 

 

  Microscopic examination of the rat’s liver 

shows variable changes during different time 

of the study.  Isotretinion affect the texture of 

liver tissue. In the end of the first week of the 

study, the liver  histopathological slide 

sections of T1 and T2 groups shows 

infiltration of inflammatory cell around 

central vein compared to the control group as 

it appears in Figure 2 and 3 comparing to 

figure 1. The T2 liver section also shows 

congestion of sinusoid with vacuolar 

degeneration in hepatocytes Figure (3).   
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Figure (1): Control group showed normal hepatic tissue arrangement. H&E 400x 

 
Figure (2): One week liver section of T1 group showed infiltration of inflammatory cell around central 

vein (blue arrow) H&E 400x 

 
Figure (3): One week liver section of T2 group showed infiltration of inflammatory cell around the 

central vein (blue arrow), with congestion of sinusoids (red arrow) and vacuolar degeneration in 

hepatocytes (black arrow) H&E 400x 

 

The liver histopathological section of T3 

group shows dilatation of sinusoid with 

congestion while the T4 shows few 

infiltrations of inflammatory cell around 

central vein and few cells showed vacuolar 

generation as its appear in Figure (4) and (5). 

 
Figure (4): One week liver section of T3 group,showed dilatation of sennosides ( blue arrow), with 

congestion (red arrow) H&E. 400x 
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Figure (5): One week liver section of T4 group, showed few infiltrations of inflammatory cell around 

central vein (blue arrow), with few cells have vacuolar generation (red arrow) H&E  400x 

 

   Significant histopathological changes were 

observed in liver sections of the treatment 

study groups in the end of the second week 

and the changes are highly noticed in the end 

of third week of the study. The T1 groups 

liver section shows highly infiltration of 

inflammatory cell around dilated central vein 

with vacuolar degeneration in hepatocytes as 

its appear in Figure (6).   

 
Figure (6): Third week liver section of T1 group, showed infiltration of inflammatory cell around 

dilated central vein (blue arrow), with vacuolar degeneration in hepatocytes (red arrow) H&E. 

400x  

 

    The T2 group which receive 20 mg of 

Isotretinion shows sever infiltration of 

inflammatory cells around the congested 

central vein with congestion of sinusoid and 

also coagulated necrosis in hepatocytes. 

Figure (7).  

 

 

 
Figure (7): Third week liver section of T2 group, showed sever infiltration of inflammatory cell around 

congested central vein (blue arrow), with congestion of sinusoids (red arrow) with cogaulative necrosis 

in hepatocytes (black arrow) H&E 400x 
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In the cumin oil treating groups, the 

histopathological changes are clearly seen in 

both second and third weeks of the study. 

The main features noticed in the last week of 

the study in the T3 liver section group were 

dilatation and congestion in central vein 

beside of cloudy cell swelling in hepatocytes, 

Figure (8). 

 

 
Figure (8):  Third week liver section of T3, Showed dilatation and congestion in central vein (arrow), 

with cloudy cell swelling in hepatocytes (arrow). H&E. 400x 

In the T4 liver section group, the noticed 

features involve mainly infiltration of 

inflammatory cell around the central vein, 

cloudy cell and swelling in other hepatocytes 

with congestion in sinusoids,Figure (9). 

 
Figure (9): Third week liver section of T4 group, showed few infiltrations of inflammatory cell around 

central vein (blue arrow), cloudy cell swelling in other hepatocytes (red arrow) with congestion if 

sinusoids (black arrow) H&E 400x 

 Discussion  

   Isotretinoin is the most effective treatment 

for acne, but the long term treatment cause 

hepatic dysfunction in some patient [3, 16]. 

The result of this study clearly shows the 

effect of isotretinion on the rats liver 

functional enzymes as it’s appear in Table (1) 

which illustrate the variances between the 

study groups’ data. The variances in the liver  

 

functional enzymes during different 

medicating duration and different dose of 

isotretinion was confirmed by many of the 

studies [5, 17], some of these studies indicate 

that the level of serum GOT and GPT remain 

under the normal rang or little increase 

during medication with low dose[18] and that 

was agree with the result of this study as its 
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clearly seen no significant differences in the 

level of GOT and GPT of the low dose 

isotretinion (10 mg) treatment group T1 

comparing with control group Table (1), 

Graph (2) and (3).While a significant 

differences ( P˂0.05) noticed in the level of 

GOT in the group T2 which treated with high 

dose of isotretinion (20 mg) as its appear in 

the table 1and graph2 and that was agree with 

the study of Okan , Mahmut eata 2014 [5]   in 

this study the cumin oil confirm its protective 

activity against the effect of isotretinion as its 

appear in table 1in highly significant 

decrease in level of GOT comparing to the 

control group level . The cumin oil discerned 

as anti- inflammatory and antioxidant 

substance [9, 19].   

   The mechanism by which isotretinion cause 

serum aminotransferase change is not known 

, but it may described by direct toxic effect 

which is appear more frequent with higher 

dose therapy. The cumin oil has antioxidant 

activity due to contain mono-terpene alcohol, 

essential flavor, flavonoids and other poly-

phenolic molecules 9. The study shows no 

significant differences between the study 

groups liver T.S.B. and indirect bilirubin 

although the cumin oil groups (T3&T4) 

shows decreasing in the mean of the TSB and 

indirect bilirubin as it’s noticed in the table 

1.in contrast to direct bilirubin which shows 

significant differences in both low and high 

dose of isotretinion and that synch with effect 

of this medication on the hepatotoxicity [20, 

21].  

   The alkaline phosphatase level, usually not 

affected by the isotretinion dose because of 

that it’s ignored by most of the study.  But in 

this study the low dose of isotretinion cause 

significant differences (T1 group) and the 

cumin oil efficiently decrease the level of 

alkaline phosphatase in T3 group Table (1), 

Graph (1). 

   The isotretinion cause hepatotoxicity and 

liver injury[22].The histopathological 

changes of low and high dose of isotretinion 

described in this study by infiltration of 

inflammatory cells , dilation of central vein , 

vacuolization , degeneration , congestion of 

sinusoid , necrosis and swelling of 

hepatocytes . The results of the study showe 

infiltration of the inflammatory cells in low 

dose isotretinion treated group (T1) which 

increased in high dose (T2) comparing to the 

control group beside congestion of sinusoid 

and vacuolar degeneration in hepatocytes in 

the high dose treated group (T2) as its clearly 

seen in Figure (2) and (3) comparing to 

figure one .The effect of isotretinion increase 

with time, the histopathological changes 

become higher in the second week and sever 

in the last week of the study as it’s clearly 

noticed in the Figure (6) and (7) and mainly 

involved infiltration of inflammatory cells 

beside dilatation of central vein with vacuolar 

degeneration in hepatocytes in the T1 group 

and this histopathological changes become 

more obvious in T2 group which shows sever 

infiltration of inflammatory cells around 

congested central vein and sinusoid with 

coagulated necrosis  hepatocytes and that’s 

confirm the hepatotoxicity and intense effect 

of this medication  with time [5,21]. The 

histological examination result of the study 
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shows capability of cumin oil in protection 

from damage effect of isotretinion as its 

appear in Figure (4) and (5) and aptness of 

cumin oil in decrease the hepatic alteration  

changes  with long period exposure to the  

isotretinion Figure  (8) and (9).  The 

protective effect of cumin oil was proved by 

many studies and consider as anti- 

inflammatory substance [19,23] and 

antioxidant with hepato-protective properties 

[24]. 

Conclusions 

  The present study conclude that long 

exposure to isotretinion cause hepatic 

damage, alteration in the liver texture  and 

affect the functional liver enzyme level 

specially with high dose . Also the cumin oil 

is efficient in facing the toxicity effect of 

isotretinion and reverses the effect. 
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