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Abstract 
Background: This study aimed to compare the effect of the aqueous extracts of Anethum graveolens, Urtica 
dioica, and Silybum marianum with deferoxamine (DFO)on iron-overloaded rats. 
Materials and Methods: In this case control study, fresh leaves of Anethum graveolens and Urtica dioica as 
well as seeds of Silybum marianum were washed with water and rinsed with deionized water to remove possible 
pesticide and preservative residue. Forty eight male rats were randomly divided into six groups: negative 
control, positive control (iron overload), Anethum graveolens group, Urtica dioica group, Silybum marianum 
group, , and DFO group. Iron dextran was injected intraperitoneally (i.p.) at 50 mg/kg body weight for 12 weeks 
(once a week) to establish the iron overload condition. While normal rats received normal saline, rats in the 
treated groups orally received three plant extracts and DFO (subcutaneously) weekly for 8 weeks (once a week). 
At the end of the experiment, changes in alanine aminotransferase (ALT) and aspartate aminotransferase (AST) 
activity were measured using AST and ALT kits from Zist Chem Diagnostics Co. (Tehran, Iran) and 
histological changes were observed by hematoxylin and eosin staining of the liver. 
Results: Iron overloaded rats showed a slightly increase in the serum ALT and AST activity compared to 
control group (4.97±0.12, 60.79±1.16 vs. 3.92±0.10, 50.24±0.82U/L, respectively) (p value< 0.05). However, 
relative to iron overloaded rats, treatment with Anethum graveolens, Urtica dioica, and Silybum marianum 
extracts and DFO significantly decreased the activity of ALT and AST (AlT: activity (4.37 ±0.08, 4.58±0.06, 
4.74 ±0.09 and  3.96 ±.015 U/L , respectively );( AST: 53.68±1.24, 55.78±1.03, 57.87±1.15 and  51.65 ±0.66 
U/L, respectively) (p value< 0.05). Treatment of iron overloaded rats with Anethum graveolens, Urtica dioica, 
and Silybum marianum also significantly improved the liver dysfunction.  
Conclusion: Anethum graveolens, Urtica dioica, and Silybum marianum may be potential medicinal herbs 
which can reduce liver damage caused by iron overload. 
Keywords: Anethum graveolens, Deferoxamine, Iron-overloaded, Silybum marianum, Urtica dioica, 
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Introduction 
It is believed that iron contributes to the 
metabolisms of the body. Researchers 
reported that treatment with ferulic acid in 
iron overloaded animals can diminish liver 
damage (1). Previous studies suggested 
that Taurine, a potent free radical 
scavenger, can reduce the hepatotoxicity of 
iron overload regarding the ROS 
production (2). It is a well-established 
concept that iron scavenger can be used as 
a powerful treatment to balance iron status 
(3). Liver iron content is mainly associated 
with mean serum corpuscular hemoglobin 
(4). In general, iron accumulates in liver in 
various chronic liver diseases (5). There is 
much evidences suggesting that iron 
overload induces severe damage to several 
vital organs such as the liver (6). The 
recent evidence has highlighted that the 
excessive iron gets deposited in vital 
organs and leads to dysfunction of the 
liver. Changes in iron metabolism in body 
have long been associated with some 
complications, because our body has 
limited capacity to excrete iron, so patients 
with iron overload and its complications 
need effective iron chelation therapy (7). It 
is important to emphasize that the herbs 
are not important iron sources in human 
nutrition (8). Stinging nettle (Urtica dioica 
L.) is used as a source of fiber and 
alternative medicine (9).It is known that 
Silybum marianum L. (milk thistle) is used 
as a medicinal herb for the treatment of 
liver disease (10). Recent data 
demonstrated that iron overload may cause 
many complications in patients. Silymarin 
plays an important role in the treatment of 
the disease (11). Evidence revealed that 
Silymarin is a flavonoid complex isolated 
from Silybum marianum with a strong 
antioxidant activity, inducing a hepato-
protective action, and probably, a 
protective effect on iron overload (12). 
Chromatographic analysis showed that the 
extract of Anethum graveolens L. (dill) 
contains rosmarinic acid as the major 
phenolic acid (13). The aim of this study 
was to determine the effect of Anethum 

graveolens, Urtica dioica, and Silybum 
marianum extracts on improving iron 
chelation in iron overload rats  treated with 
iron dextran. 
 

Materials and Methods 
All solvents and reagents used in this study 
were measurable. Transaminase enzyme 
(ALT/GPT,AST/GOT) kit was purchased 
from Zist Chem Co (Tehran, Iran). 
Aqueous extraction of plant  
The leaves of A. graveolens and Urtica 
dioica as well as seeds of Urtica 
dioica, and Silybum marianum  were dried 
at room temperature for 10 days, finally 
powdered, and used for extraction. The 
powder (20 g) of A. graveolens, Urtica 
dioica, and Silybum marianum seeds was 
separately mixed with 550, 800, and 440 
ml distilled water using a shaker for 24 
hours, then the process was repeated with 
the precipitated pellet. The sediments were 
filtered and collected. All samples of the 
extract were stored at −4◦C for further 
analysis. 
Experimental treatments 
Forty-eight male rats weighing 185-195 g 
were purchased from the Experimental 
Animal Center, Babol Medical University. 
Rats were housed in cages under 
controlled temperatures and12 h light-dark 
cycle. They received normal chow and 
drinking water ad libitum. All rats were 
taken care in this study in accordance with 
the Guidelines of Animal. The use of 
animals was reviewed and approved by the 
Babol University of Medical Sciences 
University Animal Care Review 
Committee. After one week of 
acclimation, the rats were divided into six 
groups:(1) negative control group 
(normal), (2) positive control group (iron 
overload group),(3) iron-dextran plus A. 
graveolens extract, (4) iron-dextran plus 
Urtica dioica extract, (5) iron-dextran plus 
Silybum marianum extract group,(6) iron 
dextran plus DFO group (50mg/ kg/1day). 
Rats of the latter five groups were injected 
intraperitonealy (i.p.) with iron dextranat 
100 mg/kg/1day over the12-week 
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experimental period and had free access to 
normal rats chow and drinking water. 
Correspondingly, rats of the normal group 
received (i.p.) injection with isovolumic 
normal saline and were maintained on 
normal chow and drinking water ad 
libitum. To test the treatments (groups 3, 
4, 5, and 6), the rats were given 
Anethum graveolens, Urtica dioica, and 
Silybum marianum orally at dose of 
50mg/kg/day for 8 weeks (once a week), 
respectively. Likewise, the rats in the DFO 
group were injected subcutaneously at the 
dosage of 50 mg/kg/day. Food intake and 
activities of all rats were observed 
carefully every day. The entire 
experimental period lasted for 21 weeks. 
At the end of the experiment, the final 
bodyweight of each rat was recorded , and 
then the rats were anesthetized with diethyl 
ether(50mg/kg) and blood was collected  
from their eyes ( venous pool)by standard 
venous puncture with glass capillary tubes 
in dry, clean, and screw capped tubes and 
left to clot. The liver tissue was quickly 
removed and weighed for further analysis 
(15, 16).  
Sample Collection  
Rats were fasted overnight after the 
experiment ended on the 21st week. They 
were anesthetized with diethyl ether and 
blood was collected. Sera were separated 
using centrifuge (3000 × g for 10 min). 
Tissue Preparation 
The liver and pancreas samples were 
rapidly removed and weighed, then 
washed with cold normal saline to clean 
the blood cells, then blotted on filter study, 
and processed separately for histological 
study. 
Histopathological Analysis 
A paraffin-embedding technique was 
carried out and the sections were cut into 5 
μm thickness, stained with hematoxylin 
and eosin, and examined microscopically 
for histopathological changes. 
All procedures involving animals were 
carried out according to the guidelines for 
care and use of experimental animals. This 
study was approved by the Ethics 

Committee for Research of Babol 
University of Medical Sciences 
(MUBABOL.HRI .REC. 1395.38 -3031).  
Determination of aspartate 
transaminase (AST) and alanine 
transaminase (ALT) activity 
The enzymatic activities of 
aminotransferases, including alanine 
aminotransferase (ALT) and aspartate 
aminotransferase(AST) inserum samples 
were estimated, using single-beam 
ultraviolet (UV)/visible spectrophotometer 
(UNICO) with commercial kits. The 
reagents were supplied by Zist Chem 
Diagnostics Co (Tehran, Iran). The assay 
and the outcomes of assaying biochemical 
markers used here have been typically 
validated against other methods and had 
good inter- and intra-assay coefficients of 
variation (14-16). 
Statistical analysis 
Results were expressed as mean ±standard 
deviation (SD) in the study. The data were 
statistically analyzed using SPSS (version 
16) and running descriptive statistics.  
 

Results 
There were significant increases in serum 
iron level in iron overloaded group 
compared to normal control group 
(229.0±85.5 vs.131.9± 6.85). Morreover, 
there was a significant increase in serum 
ALT and AST activity in iron overloaded 
group compared to normal control group 
(4.97±0.12, 60.79±1.16 vs. 3.92±0.10, 
50.24±0.82U/L, respectively). Following 
treatment with aqueous extracts of 
Anethum graveolens, Urtica dioica,  
Silybum marianum, and DFO 
(50mg/kg/1day, respectively),  a 
significant reduction in ALT activity (4.37 
±0.08, 4.58±0.06, 4.74 ±0.09and  3.96 
±.015 U/L , respectively ) and AST 
activity( 53.68±1.24, 55.78±1.03, 
57.87±1.15 and  51.65 ±0.66 U/L, 
respectively) was observed (both atp< 
0.001), indicating positive effects of 
aqueous extracts on iron overload rats 
(Figure 1 & 2). 
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Body weight  
The mean body weight of iron overloaded 
rats was significantly lower than the 
normal group at the end of the 21-week 
experiment (163.7 vs. 195.8 gr ) (p value < 
0.05). However, their body weight was 
improved by receiving 
Anethum graveolens, Urtica dioica, and 
Silybum marianum  extracts compared to 
iron overloaded group (183.2, 177.9, 
172.4, 181.6 vs. 163.7 gr  ), with the most 
potent effect observed in the 
Anethum graveolens group. 
Morphological changes of the liver 
observed by H &E staining 
Observation of H &E stained liver sections 
under an optical microscope showed no 
significant difference in the hepatocellular 
plates of the normal group except vascular 
hyperemia. In liver tissue of iron 
overloaded rats, there were periportal and 
parenchymal inflammation, central vein 
hyperemia, increased number of brown 
pigments surrounding the port, and focal 
necrosis in liver parenchymal tissues. The 
results of H & E staining of rat liver 
tissues treated with the aqueous extract of 
Anethum graveolens indicated that 
vascular hyperemia, inflammation, and 
brown pigments surrounding the port were 
less than DFO group. Additionally , there 
were vascular hyperemia, inflammation, 
and brown pigments surrounding the port 
in H & E staining of rat liver in group 
treated with aqueous extract of Silybum 
marianum. In addition, there was 
pigmentation in paranchym in the group 
that received Urtica dioica extract. These 
two groups had less therapeutic effects  
than DFO group. The result of H & E 
staining indicated that periportal 
inflammation and genesis of brown 
pigments occurred in the rats that received 
DFO as well, but less severe than those 
found in iron overloaded rats . 
Results of histopathological study of liver 
suggested that treatment with aqueous 
extracts of Anethum graveolens, Urtica 
dioica, Silybum marianum, and DFO can 
reduce the iron pigmentation, 

pleomorphism, vaculation, fibrosis, 
disarrangement, and degeneration of 
hepatocytes compared to iron overloaded 
group (Figure 3). 
Morphological changes of the pancreas 
observed by H & E staining: 
Observation of H & E stained pancreas 
sections under an optical microscope 
showed a vital vascular hyperemia and no 
pigment in normal group. Iron overloaded 
rats showed brown pigments surrounding 
the blood vascular, ducts, and 
parenchymal. In this group, no 
pigmentation in Islets of Langerhans and 
marked atrophy were observed. The results 
of H & E staining of pancreas tissues of 
rats treated with Anethum graveolens and 
Silybum marianum extracts indicated 
vascular hyperemia and pigments less than 
the group that received DFO. In pancreas 
tissue of rats treated with Urtica dioica 
extract had perivascular and parenchymal 
pigmentation more than other plants. The 
pancreas of rats that received DFO had 
vascular hyperemia, pigments surrounding 
the blood vascular, ducts, and parenchymal 
less than iron overload group (Figure 4). 
 

 
Figure 1. Effect of Anethum graveolens, 
Urticadioica, milk thistle extracts on the serum 
activity of ALT and AST in iron-overloaded 
rats. Data are expressed as the mean ±the 
standard deviation of the mean (n = 8). 
Samples were obtained from the: (1)negative 
control group, (2)positive control group (iron 
overload group), (3)iron-dextran plus 
A.graveolens extract, (4)iron-dextran plus 
Urticadioica extract, (5)iron-dextran plus milk 
thistle extract group and(6) iron-dextran plus 
DFO group(50mg/ kg/1day).ALT, alanine 
transaminase; AST, aspartate transaminase. 
P<0.001 compared with control. 
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Figure 2.  The correlation of mean value of 

ALT and AST serum levels in iron overload 

rats in different treated groups. (1)negative 

control group, (2)positive control group (iron 

overload group), (3)iron-dextran plus 

A.graveolens extract, (4)iron-dextran plus 

Urticadioica extract, (5)iron-dextran plus milk 

thistle extract group and(6) iron-dextran plus 

DFO group(50mg/ kg/1day). 

 

 

Figure 3. Morphological changes of the 
pancreas observed by H & E staining, 
(1)negative control group, (2)positive control 
group (iron overload group), (3)iron-dextran 
plus A.graveolens extract, (4)iron-dextran plus 
Urticadioica extract, (5)iron-dextran plus milk 
thistle extract group and(6) iron-dextran plus 
DFO group(50mg/ kg/1day). 
 
 
 

 

 
 
Figure 4. Morphological changes of the 
pancreas observed by H & E staining, 
(1)negative control group, (2)positive control 
group (iron overload group), (3)iron-dextran 
plus A.graveolens extract, (4)iron-dextran plus 
Urticadioica extract, (5)iron-dextran plus milk 
thistle extract group and(6) iron-dextran plus 
DFO group(50mg/ kg/1day). 
 

Discussion 
Iron overload plays a major role in liver 
injury. A feature of liver damage is the 
excessive death of hepatocytes, leading to 
the leakage of cellular enzymes into the 
blood stream, and subsequently resulting 
in increased activity of serum ALT and 
AST and loss of liver function. The AST 
and ALT activity in the serum are 
biomarkers for liver function. Early 
detection of liver dysfunction and rapid 
start of treatment are extremely important 
to interfere with its progression. Changes 
in liver function were assessed by the 
activities of ALT and AST, which 
significantly increased in iron overloaded 
rats, compared with the normal group. In 
the present study, the serum activities of 
AST and ALT in the rats were 
significantly increased following iron 
overload, suggesting an iron 
overload-related liver injury. DFO is 
currently used to remove excessive iron. 
However, its short half-life, burdensome, 
subcutaneous mode of administration, and 
propensity to cause neurotoxicity at high 
doses were greatly hindered its use. Thus, 
the main purpose is to use non-toxic and 
high-performance plants to reduce iron 
toxicity. We demonstrated that these three 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

ph
o.

ss
u.

ac
.ir

 o
n 

20
24

-0
5-

19
 ]

 

                               5 / 8

https://ijpho.ssu.ac.ir/article-1-414-en.html


The efficacy of Anethum graveolens, Urtica dioica, and Silybum marianum on the liver function 

218                                                                                    Iran J  Ped Hematol Oncol. 2018,  Vol 8. No 4, 213-220 
 

plants improved the extra iron removal 
properties, and had a longer plasma 
retention time. Accordingly, it seems that 
they have better biocompatibility in the 
treatment of iron overload compared to 
DFO. Oral administration of 
Anethum graveolens, Urtica dioica, and 
Silybum marianum extracts significantly 
reduced the activity of serum enzymes of 
iron overloaded rats to approach the 
normal control values, suggesting 
protection by stabilizing the structural 
integrity of the liver cells. The protective 
effects of Anethum graveolens, Urtica 
dioica, and Silybum marianum extracts 
were also observed concurrent with the 
reduction in liver enzyme activity, 
suggesting the ability of these plant 
extracts to decrease the toxic effects of 
iron accompanied by increased 
pathological changes and iron deposition 
in the liver tissue (iron overload group). 
Najafzadeh et al., observed reduction 
serum and liver iron content , ALT and 
AST activities and necrotic rate of 
hepatocytes in rats treated with silymarin, 
also  which is in line withthis study. 
Theseeffect may be attributed to chelating 
effect of Silybum marianum extract. 
According to the results of this study, 
Anethum graveolens, Urtica dioica, and 
Silybum marianum extracts administration 
can significantly reduce iron deposition 
and repair liver dysfunction and 
histopathological changes in the liver of 
iron overloaded rats.  
The effective role of extracts on serum of 
iron overloaded rats may be due to its iron 
scavenging and iron chelating activities. 
On the other hand, the protective effects of 
Anethum graveolens, Urtica dioica, and 
Silybum marianum extracts could be due 
to their antioxidant capability, because 
phenolic and flavonoids presented in this 
plants can readily form a resonance 
stabilized phenoxy radical, with potent free 
radical scavenging activity and can 
effectively scavenge excess iron which is a 
risk factor for liver damage. The iron 
chelating activity of Urtica dioica can be 

attributed to their constituents, including 
phenolics, flavonoids, and terpenoids 
compounds that are plant secondary 
metabolites. Plant secondary metabolites 
act as protective constitutes because they 
have properties such as metal chelation. 
These secondary metabolites are abundant 
in leaves of these plants. Anethum 
graveolens has phenolics and flavonoids 
such as flavonols, alkaloids, antocianin, 
tannin, and saponin. Moreover, Silybum 
marianum is rich in silymarin as effective 
flavonoid. Conclusively, 
Anethum graveolens, Urtica dioica, and 
Silybum marianum extracts can be used for 
the development of potential iron chelation 
in the treatment of iron overload-induced 
tissue toxicity. 
The underlying mechanism remains 
unknown, further basic and clinical 
examinations are required to study the role 
of Anethum graveolens, Urtica dioica, and 
Silybum marianum in iron overload and 
their therapeutic potential. In the present 
study, those rats injected with iron 
exhibited significant symptoms of iron 
toxicity, including an increased serum 
activities of AST and ALT . This study 
demonstrated a significant protective effect 
of Anethum graveolens, Urtica dioica, and 
Silybum marianum on liver injury in iron 
overloaded rats, by reducing the iron 
distribution in the liver. These results 
provided preliminary experimental support 
for Anethum graveolens, Urtica 
dioica, and Silybum marianum plants for 
iron overload condition. As 
Anethum graveolens, Urtica dioica, and 
Silybum marianum extracts have a 
complex chemical composition, further 
investigations are needed to better 
understand the protective mechanisms and 
interactions among the various 
constituents.  
 

Conclusion  
The results of the present study indicated 
that administration of 
Anethum graveolens, Urtica dioica, and 
Silybum marianum extracts have beneficial 
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effects on liver function, with significant 
reductions in ALT and AST enzyme 
activity. The results of the present study 
also demonstrated that 
Anethum graveolens, Urtica dioica, and 
Silybum marianum extracts can 
significantly restore abnormal liver 
function and improve the pathological 
changes of the liver due to iron overload. 
All these findings revealed a new 
pharmacological use of 
Anethum graveolens, Urtica dioica, and 
Silybum marianum extracts in decreasing 
the iron deposition. It is suggested to 
discover how these compounds show their 
activities in biological systems for their 
future development and application as iron 
chelator agents. 
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