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Abstract 
Medicinal plants are used to treat various diseases although little is known about their 

toxicity. Coriandrum sativum is one of the most commonly plants that is used to treat several 
physiological disorders. Thus, this study was conducted to evaluate the effect of aqueous 
extract of C. sativum on the structure and function of liver in male albino mice. Thirty male 
mice were randomly divided into three groups: Group 1 untreated (control), Group 2 and 3 
were administrated orally with the aqueous extract of the plant at dose 125 and 250 mg/kg. b. 
w. For 30 days. The effect of the extract on liver weights, biochemical parameters as well as 
histological study were assessed. 

There were no significant difference (P>0.05) observed in relative organ weights, 
serum Gpt and Got levels in mice treated with the extract at dose 125 mg/kg. b. w. while the 
histological section showed moderate degeneration in hepatocytes. However the treatment 
with 250 mg/kg. b. w. of the extract caused significant reduction (P<0.05) in liver relative 
weight,highly significant increased (P<0.01) in serum level of GPT and GOT as compared 
with control. Further histological examination revealed marked degeneration and distortion of 
hepatocyte, conjestion, inflammatory cells infiltration and cytoplasmic vaculation at dose of 
250 mg/kg. b. w. these results suggest that oral administration of C. sativum leaves aqueous 
extract have a toxic effect on liver at dose 250 mg/kg. b. w. 
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Introduction 
Plants are one of the most important sources of medicine. Plant derived compounds 

(Phytochemicals) have been attracting much interests as natural alternatives to synthetic 
compounds [1]. 

These phytochemicals often secondary metabolites present in smaller quantities in 
higher plants which include the alkaloids, steroids, flavonoids, terpenoids tannins and many 
others the active principles of many chemicals found in plants are secondary metabolites [2], 
Therefore basic phytochemical investigation of these extracts for their major 
phytoconstituents is also vital. 

Coraindrum sativum is described as a glabrous aromatic herbaceous annual plant [3] 
that belongs to the family Umbelliferae (Apiaceae), order Apiales with over 30 genera and 
300 species of trees [4]. It is fresh leaves and dried seed are extensively used in Middle 
Eastern, Mediterranean, Indian, Latin American, African and Southeast Asian Cuisine [5]. 
Coraindrum sativum has poles apart names in different languages, i.e. English (Coriander), 
Arabic (Kuzbara), Urdu (Dhania), Hindi (Dhania), Chinese (Yuan sui) and (Korion) in Greek 
[6]. 

The fresh leaves of coriander contain 87.9 moisture 3.3 percent protein, 6.5 percent 
carbohydrate, 1.7 percent total ash, 0.14 percent calcium, 0.06 percent phosphorus, 0.01 
percent iron, 60 mg/100g vitamin B2, 0.8 mg/100g niacin, 135 mg/100g vitamin C and 10.460 
international unit (IU)/100g vitamin A [7]. 

Coriander leaves are rich in flavonoids (quercetin, kaempferol and acacetin) [8] and 
contain substantial amount of poly phenols (caffeic acid, ferulic acid, gallic acid and 
chlorogenic acid) [9], and other molecules are found like linalool and linoleic acid [10]. 

The odor and flavor of seed and leaves of coriander are completely different aliphatic 
compounds (90.20%) mainly comprised of C8-C16 aldehydes and alcohol predominate in 
steam volatile oil extracted from leaves. While coriander seed contains these compounds as a 
minor components [11, 12]. 

The present of fats minerals like (calcium, phosphorus and iron) carotene fiber and 
carbohydrate in leaves can stimulate the appetite and its fresh juice is recommended for 
patients suffering from vitamin A, B and C deficiencies and also for the relief of anxiety and 
insomnia [13]. Moreover this plant is used to cure diseases like digestive tract disorders, 
respiratory tract disorders and urinary tract infections [14]. Coriander has been identified as 
one of the herbs that can be used to treat diabetes [15] and its leaves have shown stronger 
antioxidant activity than the seed [16]. 

Coriander was reported to improve blood circulation to the brain and recover memory 
capabilities [17] and it is identified to possess antihyperlipidemic [18], antimicrobial activity 
[19]. Since coriander leaves are one of the commonly used spices.Therefore the present study 
investigation aim to clarify the effect of Coriandrum sativum leaves aqueous extract on the 
structure and function of livers. 

 

Materials and Methods 
Plant preparation and extraction 

Coraindrium sativum leaves were collected from local markets in Baghdad city 
washed with distilled water, leaves were sliced in to small pieces and ground with pestle to 
produce a fine paste. Coriander leaves aqueous extract were prepared by mixing limited 
weight of the paste in 10 ml of distilled water and then the mixture was filtered by cleaning 
cloth to prepare the extract at dose level 125, 250 mg/kg.b.w. Fresh extract was administrated 
to mice immediately [20, 21]. 
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Animals 
Thirty  males of Swiss albino mice (Mus musculus) their age was between 80-100 day 

and their weight between 25-30g were used in the investigation. Mice were maintained under 
hygienic condition in well ventilated room and had free access to maintenance food and water 
ad libitum. 
Treatment and Dosage 

The animals were randomly categorized into three groups of ten animals in each group 
and treated as follows. 
Group-1: Control mice that is received orally by gavage needle 0.1ml of tap water daily for 30 
days. 
Group-2: Male mice treated orally by gavage needle with 0.1 ml of coriander leaves aqueous 
extract at dose 125 mg/kg of body's weight daily for 30 days. 

Group-3: Male mice treated orally by gavage needle with 0.1 ml of coriander leaves 
aqueous extract at dose 250mg/kg.b.w. daily for 30 days.  
 Blood samples and biochemical analysis   

blood samples from each mouse were collected via cardiac puncture into a sterilized 
sample tube and was allowed to clot at room temperature, the samples were centrifuged at 
3000 xg for 15 min and sera were collected and stored at 20°C. the sera were analyzed to 
evaluate the liver enzymes GPT (Glutamic pyruvate transaminase) also known as ALT and 
GOT -Glutamic oxaloacetic transaminase) it is also called AST by using standard kits. 
Organs and histological studies 

At the end of the treatment period mice were sacrificed. Livers were carefully 
dissected out, weighted and fixed in formalin (10%) for histological study. Tissue section of 
10 μm in thickness were prepared according to [22]  and stained with hematoxylin-eosin stain. 
Statistical analysis 
Data were expressed as mean ±Standard Error of Mean( SEM). Statistical significance 
between the various groups was determined by using ANOVA[23]  . 
 

Results 
Organ relative weight 
There was no significant difference (P>0.05) in the relative weights of livers in mice treated 
with 125 mg/kg b. w. of aqueous extract of C. sativum while highly significant decrease 
(P<0.05) in relative weights of liver was observed with mice treated with 250 mg/Kg b. w. of 
the same extract (Table 1). 
Biochemical analysis 
No significant difference (P>0.05) was observed in serum levels of GPT and GOT after oral 
administration of coriander extract at dose 125 mg/Kg b. w. However there was significant 
elevate (P<0.01) in these parameters at dose 250 mg/Kg b. w. of Coraindrum sativum extract 
as compared to control (Table 2). 
Histological study 

The histological study showed normal structure of liver in mice of control group, 
radially arranged of hepatic cords around central vein and hepatocytes were separated by 
sinusoids containing large spheroidal nucleus (Figure 1). 

Examination of liver in mice treated with 125 mg/Kg b. w. of coriander extract 
showed that the normal structural organization of hepatic lobules was impaired with moderate 
distortion and degeneration of hepatocytes (Figure 2). While the examination of liver in mice 
treated with 250 mg/Kg b. w. of coriander extract showed marked distortion and degeneration 
of hepatocytes, conjestion, inflammatory cells infiltration, vaculation in hepatocytes and 
degeneration their nucleus (Figure 3). 
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Discussion 
The use of herbal medicines in the treatment of various disease conditions has 

expanded rapidly and globally [24]. Some have been mistakenly regarded that bioactive 
products from medicinal plants are devoid of toxic effecting just because a natural source. 
Therefore further oral toxicity study is vital needed to identify the range of dose that could be 
used subsequently [25]. 

Liver is an organ of paramount importance which plays an essential role in the 
metabolism of foreign compound entering the body [26]. Therefore it is an important organ in 
any toxicological study. 

Several plants were described to have toxical effect on their liver such as 
Rhaphidophora decursiva, Lawsonia inermis and Vernomia bipontini [27, 28, 29], thus this 
study was conducted to investigate the effect of Coriandrum sativum leaves extract on 
biochemical and histological structure  of liver. 

The results of this study indicate that mice treated with 125 mg/Kg b. w. of C. sativum 
leaves extract showed moderate signs of toxicity although the relative weights of liver and 
biochemical parameters were in normal range. However significant decrease in liver weights, 
elevate in serum GPT and GOT levels with marked degeneration in hepatocyte were observed 
in mice treated with 250 mg/Kg b. w. of coriander extract. 

This result was not similar to the results of Patel et al. [30] who reported that no 
significant alteration was observed in liver after treatment with hydro-methanolic extract of 
Coriandrum sativum seeds as well as our results are in disagreement with the results of [31] 
who referred to protective role of Coriandrum sativum seed extract against lead nitrate 
induced oxidative stress and tissue damage in the liver and kidney of male mice. One reason 
for this discrepancy in results due to a variable part of plant is used in the experiment (seed in 
previous study and leaves in this study). 

The phytochemicals of seeds and leaves are completely different [11] another reason 
could be related to the type of preparation used, dose, method of administration and duration 
of experiment. 

Inflammatory changes were seen histologically in liver at dose 250 mg/Kg b. w. 
(Characterized by infiltration of lymphocyte at portal and central veins of liver) this result 
suggested that the extract exerted deleterious effect on the liver, the liver is capable of 
regenerating damaged tissue hence liver functions may not be impaired early following an 
insult from a toxicant [32]. 

There was no change in the relative organ weights of liver in mice treated with  
aqueous extract of C. sativum at dose 125 mg/Kg b. w. however the liver weights of mice 
treated with the plant extract at dose 250 mg/Kg b. w.  were significantly decrease, the 
decrease in the weight of liver might be due to toxic potential of the extract. Organ weight  is 
widely accepted for evaluation of test article associated toxicities [33] and this was supported 
by histopathological section of liver. 

Both GPT and GOT are normally present in serum at low levels, in liver injury the 
transport function of hepatocytes is disturbed, resulting in the leakage of plasma membrane, 
thereby causing on increased enzyme level in serum [34]. 

The result of present study indicates that was no significant difference in serum levels 
of GPT and GOT at dose 125 mg/Kg b. w. of aqueous extract of C. sativum as compared with 
control. However increased dose to 250 caused increased in GPT and GOT levels, this result 
was provided a valuable tool for clinical diagnosis of liver damage as well as toxicity study. 

Drugs and toxins could cause hepatic cell damage. the damage to hepatocytes will lead 
to release of intracellular constituents in to the circulation [35]. 
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Table( 1):Effect of C. sativum leaves extract on relative weight liver(mg/kg.b.w.) 
Control C. sativum 125 mg C. sativum 250 mg 

6.12 ± 0.3 
A 

5.8 ± 0.2 
A 

5.2 ± 0.5 
B* 

Data expressed as Means ± SEA 
B* Significant different (P<0.05), n=10 
 
Table( 2): Effect of C. sativum leaves extract on serum GPTand GOT levels (IU/L) 

Liver enzyme Control C. sativum 125 mg C. sativum250mg 
GPT 15 ± 2.1 

A 
18.3 ± 1.5 

A 
23 ± 4.6 

B** 
GOT 62 ± 5.1 

A 
66 ± 4.6 

A 
73 ± 5.9 

B** 
Data expressed as Means ± SEA 
B**Significant different (P<0.01), n=10 
 
 

 
            Figure (1): Cross section in liver of control group showing normal structure 
             of hepatocyte  (H&E100x) 
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     Figure (2):Cross section in liver of mouse treated with 125mg/kg b.w.showing 

moderate degeneration and distortion of the hepatocytes(deg) (H&E100x) 

 

            Figure (3): Cross section on liver of mouse treated with 250 mg/Kg b. w. 
              showing  conjestion (Con.), infiltration of inflammatory cells (Inf.),  
              vaculation   (Vac.) in hepatocytes and degeneration in their nucleus(deg) 
              (H&E100x) 
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الكبد  في التركيب النسجي ووظائفلمستخلص المائي لأوراق الكزبرة ا أثيرت
ذكور الفئران البيضل  

 
  رنا حنان خضير الربيعي

  قسم علوم الحياة، كلية التربية للعلوم الصرفة/ ابن الهيثم، جامعة بغداد 
 

  2015 كانون الاول 6، قبل في : 2015ني تشرين الثا 8استلم في:
  

  الخلاصة
الرغم من أن تأثيراتها السمية معروفة على نطاق ضيق. بمن الأمراض عدد النباتات الطبية في علاج  عملتاست

ً في علاج الكثير من الاضطرابات الفسيولوجية، لذلك  Coriandrum sativumالكزبرة  واحدة من أكثر النباتات شيوعا
  .ذكور الفئران البيضلتركيب ووظيفة الكبد في صممت هذه الدراسة لتقدير تأثير المستخلص المائي لأوراق الكزبرة 

ً إلى ثلاث مجاميع، المجموعة الاولى غير معاملة (السيطرة)،  30شملت الدراسة  فأراً قسمت الفئران عشوائيا
ملغرام لكل كيلو غرام من  250و  125المجموعة الثانية والثالثة جرعت فموياً بالمستخلص المائي لأوراق الكزبرة بتركيز 

  الدراسة النسجية. فضلاً عنحياتية يمووزن الكبد والمتغيرات الكفي تخلص يوماً، تم تقدير تأثير المس 30وزن الجسم لمدة 
في مصل GOTو GPTأظهرت النتائج عدم وجود فروقات معنوية في الوزن النسبي للعضو ومستويات الـ

الرغم ببينما أظهرت المقاطع النسجية للكبد تنكساً طفيفاً في الخلايا الكبدية  125الفئران المعاملة بالمستخلص عند جرعة الــ 
في الوزن النسبي  (P<0.05)ملغرام تسبب في حدوث انخفاض معنوي  250من أن المعاملة بالمستخلص عند جرعة الــ 

في مصل الدم فضلاً عند ذلك أشارت الدراسة GOTو GPTفي مستويات الـ (P<0.01) ةمعنويعالي ال للكبد وارتفاع 
في  تفجيالنسجية إلى تنكس وتشوه واضح في الخلايا الكبدية وظهور الاحتقانات الدموية وارتشاح للخلايا الالتهابية و

  ملغرام. 250سايتوبلازم الخلايا الكبدية عند جرعة الــ 
الكبد عند جرعة  في وي لمستخلص أوراق الكزبرة المائي له تأثيرات سميةفمالتجريع التشير هذه النتائج إلى أن 

  ملغرام لكل كيلو غرام من وزن الجسم. 250
  

  كزبرة، مائي، كبد، سمية، مستخلص.الكلمات المفتاحية: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
    


