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Urtica dioica Effect on Malonyl-CoA Decarboxylase
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Background: The malonyl-CoA decarboxylase (MCD, EC.4.1.1.9) enzyme regulates malonyl-CoA levels. The effect of aerial parts extracts of 
Urtica dioica (UD) on MCD is poorly understood.
Objectives: The present experiment was undertaken to evaluate the effect of UD aerial parts extracts on MCD level.
Materials and Methods: In this experimental study, two groups of rats were used: normal and hyperglycemic group. Then UD aerial parts 
extracts (5 mg /500 µL) administrated to the hyperglycemic group of rats and finally, the MCD and insulin levels were measured in both 
groups.
Results: Interestingly, we observed that the UD aerial parts extracts powder caused a significant (P < 0.05) increase in insulin level during 
the experiment, from the base level of 0.36 ± 0.07 μg/L to the peak value of 0.52 ± 0.15 μg/L. Also, it caused a significant (P < 0.05) decrease in 
MCD level, from the base level of 29.68 ± 1.29 pg/mL to the bottom value of 22.12 ± 2.41 pg/mL.
Conclusions: The results of the present study indicate that UD aerial part extracts would decrease MCD level in hyperglycemic rats.
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1. Background
Malonyl-CoA is not only a key intermediate for fatty acid 

synthesis, but also a key metabolic sensor (1). Much evi-
dence has accumulated in recent years, indicating that 
malonyl-CoA is a cytosolic signal of glucose abundance 
(2, 3). Earlier studies also indicated that MCD could be 
an important site for intervention in diabetic status (3). 
Many studies showed that MCD is ubiquitously distrib-
uted in all organisms (4).

The enzyme malonyl-CoA decarboxylase (MCD, EC 
4.1.1.9) catalyzes the conversion of malonyl-CoA to acetyl-
CoA (4, 5). Furthermore, MCD balances the energy intake 
and expenditure (6). According to the literature, Urtica 
dioica has been known as a medicinal plant (7). Previous 
studies have also demonstrated that U. dioica is known 
for its antidiabetic effects in folk medicine (8-10).

Several experimental studies revealed that UD possesses 
hypoglycemic properties (11). Alcoholic and aqueous ex-
tracts of UD leaf can repair pancreatic tissue in strepto-
zotocin-induced diabetic models (12). UD leaves extracts 
(given parenterally) possess a hypoglycemic effect on al-
loxan hyperglycemic rats (13). UD affects on the liver en-
zymes activity (14). Preliminary studies revealed that UD 
administration could prevent atherosclerosis by protect-
ing liver enzymes (15). UD is shown to prevent low density 
lipoprotein (LDL) oxidation and has an antihypotensive 
effect (16).

Despite this knowledge about UD, there is little infor-
mation about the effect of UD aerial parts extracts on 
MCD level. Given the above findings, it is worthwhile to 
study the possible effect of UD aerial parts extracts on 
MCD level. Based on the mentioned studies, we proposed 
the following hypothesis that administration of UD aeri-
al parts extracts might contribute to the control of MCD.

2. Objectives

This study aimed to evaluate the effect of UD aerial parts 
extracts on MCD level.

3. Materials and Methods

3.1. Urtica dioica Aerial Parts
Urtica dioica aerial parts were collected from Babol City, 

Iran. The aerial parts were isolated and dried at laboratory 
temperature (20-25°C) in shadow and then were ground-
ed into powder as described by Qujeq et al. (12, 17).

3.2. The Aqueous and Ethanolic Extract of Aerial 
Parts of Urtica dioica

In order to prepare the aqueous and ethanolic extract 
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of the aerial parts of Urtica dioica, we used the methods as 
described by Qujeq et al. (12, 13, 17).

3.3. Isolation and Purification of Aerial Parts of 
Urtica dioica Extracted by Chromatography

One-tenth gram of crude extract was loaded onto the 
column chromatography. The whole fractions were col-
lected and used in the next steps. Urtica dioica aeri admin-
istration dose was 5 mg / 500 µL.

3.4. Animals
Male adult Wistar rats (n = 12) weighting between 180 to 

225 g were used. The rats were divided into two groups: 
control group and hyperglycemic group. All protocols 
involving animals were approved by Babol University 
Animal Care and Use Committee. All experimental ma-
nipulations were carried out with the animal under ether 
inhalation anesthesia.

3.5. Induced Hyperglycemic Status
Streptozotocin (STZ) was dissolved in cold 0.9% saline 

solution just before use and injected intraperitoneally 
(IP) to the rats as described by Qujeq et al. (12, 17, 18). Hy-
perglycemic state was induced by a single IP injection of 
STZ (120 mg/kg body weight) to overnight fasted rats. Hy-
perglycemic state was confirmed by measuring the glu-
cose concentration using a kit.

3.6. Experimental Design
A total amount of 5 mg / 500µL of aerial parts of Urtica 

dioica was administrated IP to hyperglycemic rats. At the 
end of the experiment, blood samples were collected and 
biochemical factors were assayed by the spectrophoto-
metric method.

3.7. Experimental Procedure
Blood glucose level was determined by using a glucose 

kit (Jenway, Model 6505, UK, Pars Azmon Co., Tehran, 
Iran). Insulin level was measured by an enzyme immu-
noassay ELISA kit specific for rats made by Mercodia Rat 
insulin ELISA (10-1250-01, Mercodia AB, Uppsala, Sweden). 
The malonyl-CoA decarboxylase level was determined 
by ELISA method using a rat malonyl-CoA decarboxylase 
(MCD) ELISA kit (CSB-E11337r, Cusabio Biotech Co. LTD) as 
previously described (17, 18).

3.8. Statistical Analysis

Data have been presented as mean ± standard error. All 
tests were carried out in triplicate. Statistical analysis 
were done using SPSS version 18.0. The significance of dif-
ferences between the mean values was determined by 
analysis of variance, and a P value of less than 0.05 was 
considered statistically significant.

Figure 1. Serum Insulin Level (µg/L) With Administration of Urtica dioica 
Aerial Parts Extracts
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Figure 2. Serum MCD Level (pg/mL) With Administration of Urtica dioica 
Aerial Parts Extracts
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4. Results
Aerial parts of UD extract increased insulin secre-

tion compared to the untreated hyperglycemic group 
(0.52 ± 0.15 vs. 0.36 ± 0.07 µg/L, [P < 0.05]) (Figure 1). By 
administration of UD aerial parts extracts, MCD level 
was reduced compared to the untreated hyperglycemic 
group (22.12 ± 2.41 vs. 29.68 ± 1.29 pg/mL, [P < 0.05]). Ac-
cording to our findings, UD aerial parts extracts can in-
crease insulin secretion. The results of the present study 
indicate that UD aerial parts extracts decrease MCD level 
in the animals made hyperglycemic with STZ (Figure 2).

5. Discussion
In hyperglycemic rats treated with UD aerial parts ex-

tracts, we observed a decrease in MCD level and increase 
in insulin level. Our data suggest that MCD can be tar-
geted for the treatment of hyperglycemic state. This 
phenomenon is very important, because at cellular level, 
malonyl-CoA is a key factor in energy homeostasis (19).
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On the other hand, MCD plays a key role in the balance of 
energy intake and expenditure through the regulation of 
malonyl-CoA and acetyl-CoA levels in the cellular metabo-
lism. Malonyl-CoA is a signal for glucose content, which 
regulates fuel partitioning and metabolic signal trans-
duction. Also, malonyl-CoA has been considered as an im-
portant site of intervention in a hyperglycemic state.

Generally, in situations where MCD level is elevated, the 
malonyl-CoA content is low, which results in elevated 
rates of fatty acid oxidation. In this regard, growing sci-
entific and medical data supports the fact that MCD in-
hibitor decreases the pancreatic malonyl-CoA level (15).

Interestingly, our results showed that it may be possible 
to develop therapies for hyperglycemic state by changing 
malonyl-CoA levels (with plant materials effect on MCD).
Our study provided the evidence that UD aerial parts ex-
tract regulated MCD level in hyperglycemic rat. While there 
has been great interest in the using activator or inhibitor of 
MCD as a highly selective tool, but the effects of such agents 
on insulin release from pancreatic tissue are disputed.

Many investigators reported that UD aerial parts extract 
has hypoglycemic activity and β-cell regenerative poten-
cy (20). Investigators showed that UD aerial parts extract 
was a potent stimulator of insulin release from β-cells 
(21). On the other hand, our findings are in contrast to the 
previous study (22), regarding nohypoglycemic activity 
of aqueous extract of UD. Our results indicated that in-
creased insulin level by UD aerial parts extracts might be 
due to the regeneration in the β-cells.

This switch in energy substrate improves pancreatic 
function during hyperglycemia, suggesting that phar-
macological inhibition of MCD may be a novel approach 
into treating hyperglycemia (23). However, other pancre-
atic mechanisms such as enhanced glucose transport 
into the cells, and inhibition of the endogenous glucose 
production cannot be rolled out. Therefore, administra-
tion of UD aerial parts extracts after inducing hyperglyce-
mia in rats could increase insulin.

 We provided the evidence of UD aerial parts extracts in 
the control of MCD level in hyperglycemic rats. Our data 
demonstrated that UD aerial parts extracts decrease MCD 
level. Our data also indicated that MCD inhibition may 
accelerate glucose oxidation, and improves functional 
recovery in hyperglycemic rat. Insulin is important in hy-
perglycemic activity of UD.

This can be considered as one of the mechanisms by 
which this extract can regulate the glucose homeostasis. 
The effect of MCD requires further evaluation; our data 
suggest that pharmacological inhibition of MCD may be a 
viable approach to the treatment of clinical pathologies as-
sociated with hyperglycemia. However, this result does not 
exclude the other involved mechanisms. The biochemical 
relevance of these findings is unclear and need to clarify.
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