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Abstract 

 This study is to investigate the effects of 
metformin treatment on serum glucose, 
cholesterol, triglycerids urea and creatinine 
levels in normal rabbits were allocated into three 
groups (5.0 rabbits in each); control, metformin 
250mg/kg body weight and metformin 500mg/kg 
body weight. The results revealed that 
administration of metformin 500mg/kg body 

weight significantly reduced glucose level, 
compared with control group and metformin 
250mg/kg body weight treated animals. A 
significant decrease in cholesterol level observed 
in metformin 250mg/kg body weight or 
metformin 500mg/kg body weight treated 
animals compared with control group.  
Meanwhile, administration of metformin 

500mg/kg body weight significantly reduced 
triglycerides level, compared with control group 
and metformin 250mg/kg body weight treated 
animals. Significant reduction in the serum urea 
and creatinine levels was found in animals 
treated with the metformin 250mg/kg body 
weight or metformin 500mg/kg body weight as 
compared to the control rabbits. We concluded 

that metformin was decreasing serum glucose, 
serum total cholesterol, serum triglycerides, 
serum urea, and serum creatinine levels in 
normal rabbits. 
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Introduction  
 Metformin is an oral hypoglycemic agent of 

the biguanide class that lowers blood glucose 

level mainly by decreasing hepatic glucose 

production and improving insulin sensitivity of 

the peripheral tissues by increasing peripheral 
glucose uptake and utilization [1]. Metformin 

ameliorates hyperglycemia without stimulating 

insulin secretion, promoting weight gain, or 

causing hypoglycemia [2,3]. Metformin was 

approved by the U.S. Food and Drug 

Administration (FDA) In 1994, and it is 

generally recommended as the first-line 

pharmacological agent in management 

guidelines for patients with type 2 diabetes 

mellitus (DM) because of its low cost, safety, 

and association with a reduction in the risk of 

cardiovascular events [4]. In addition, 

metformin has beneficial effects on circulating 
lipids linked to increased cardiovascular risk 
[2,5]. Metformin also decreases hepatic lipids in 

obese mice [6]. Metformin is, however, a low-

potency compound that is used at high doses, 

resulting in only modest net efficacy; in 

addition, significant side effects can occur [2]. 

Metformin is not metabolised [7,8]. It is 

excreted unchanged in the urine and does not 

undergo hepatic metabolism (no metabolites 

have been identified in humans) or biliary 

excretion [9]. Tubular secretion is the major 
mechanism responsible for the elimination of 

metformin [8]. 

 

 The aim of the present study was to 

investigate the efficacy of metformin on serum 

glucose, cholesterol, triglycerids, urea and 

creatinine levels in normal rabbits (non - 

diabetic). Because we want known the effects 

of metformin when it used by the normal 

people (non - diabetic) (e.g. when used by 

obese). 

Materials and methods 

 
Drug: 
Metformin hydrochloride, a product of Bristol 

company, UK.  

Experimental animals: 

fifteen local domestic adult male rabbits, 

weighing from 1.00-1.80 kg, were used in the 

present study, and allowed to acclimatize for a 

week before commencement of the experiment 

at the laboratories of the zoology department, 

Sirte University. Animals were randomly 

assigned into three equal groups, five rabbits 

each and kept in a cages (28 x 75 x 65 cm), 
maintained at a 12-hour light/ 12 hours dark 

cycle and a constant temperature of 25 ± 1°C , 

received regular rabbit chow (Standard 

laboratory chow) and water was provided ad-

libitum. 

Experimental design 

Rabbits were randomly distributed into three 

groups (5.0 rabbits/group). 
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Group 1 (control): Control rabbits were given 

distilled water orally for 4 days.  

Group 2 (metformin 250mg): Rabbits 

administered metformin with oral injection by 

(Gastric tube) at a dose of 250 mg/kg body 

weight [10] for each rabbit (4 days).  
Group 3 (metformin 500mg): Rabbits 

administered metformin with oral injection by 

(Gastric tube) at a dose of 500 mg/kg body 

weight [10] for each rabbit (4 days). 

At the end of the experimental period (4 days), 

overnight fasting rabbits were deprived of food 

but allowed for free access of drinking water. 

Animals were sacrificed by decapitation and 

the shed blood was collected in cleaned vials, 

without anticoagulant for serum separation. 

These vials were centrifuged at 3000 rpm for 

15 minutes. The serum was analyzed to 
determine the serum glucose, serum, total 

cholesterol, serum triglycerids, serum 

creatinine and serum urea concentrations. 

Statistical analysis  

Data were expressed as mean ± SE, and were 

compared using one-way analysis of variance 

(ANOVA) and Student’s t-test was used to 

detect the mean differences between groups. 

The significance levels were tested at ( p < 

0.05) [11]. 

 

RESULTS AND DISCUSSION 

The results of oral administration of metformin 

to the experimental rabbits on different serum 

parameters in G1(Control) , G2 (250 mg/kg) of 

metformin, and G3(500 mg/kg) of metformin 

are presented as Mean ± SE values, for each 

group(n = 5.0 rabbits),and are showed in tables 

number; 1,2 and figures 1, 2, 3, 4 and 5. 

 

Table 1 show serum glucose concentrations 

was significantly decreased in animals treated 

with metformin (500 mg/kg body weight) and 

insignificant decrease in animals treated with 

metformin (250 mg/kg body weight) in 
comparison with the control animals. The 

results of this study agree with Marques et al. 
[12], which found that taking metformin in 

children and adolescents who were obese and 

(not diabetic) lead to an improvement in 

insulin resistance. And another study by 

researcher Khan [13], which showed that there 

was a decrease in glucose level after the 

injection of metformin orally at a dose of 70 

mg / 1.5 kg. bw for non-diabetic rabbits. The 

decrease in glucose level was 10.77% after the 

first hour of metformin injection. The decrease 
was 31.09% after 3 hours of injection, and 

insulin concentration was 10.84 μU / ml. 

Meanwhile the glucose level after 12 hours 

was 19.38% and 0.92% after 24 hours of 

metformin injection. Mannucci et al. [14] 

confirmed that metformin causes 

hypoglycaemia by increasing glucose transfer 

across the cell membrane, It also has multiple 

effects, such as inhibition of glucose, delayed 

absorption of glucose from the gastrointestinal 

tract, reduction of eating and prevention of 
increased body weight in obese patients of type 

2 diabetes as well as in experimental animal 

models that suffer from obesity. Metformin 

increased glucagon-like peptide-1 (GLP-1) 

activity in plasma in non-diabetic patients [15], 

where GLP-1 enhances insulin secretion as 

confirmed by Holst [16].

Table 1. Values of glucose cholesterol and Triglycerides (Means ± SE) for control and treated groups of rabbits. 

 

Parameters 

Control 

(G1) 
(250mg/kg) 

(G2) 
(500mg/kg) 

(G3) 

glucose (mg/dl) 

 % of Change from G1 

% of Change from  G2 

78±8.85 

63.60± 2.40 

-19.23 

 

ab 2.41 38.20± 

51.02 - 

-39.93 

Cholesterol (mg/dl) 

% of Change from G1 

% of Change from  G2 

±16135 

 

a 1.46 40±.64 

-52.29 

 

ab 0.58 7.20± 

-94.7 

88.81 

 T.G(mg/dl) 

% of Change from G1 

% of Change from  G2 

.60±0.40 75 

 

76.40±1.40 

1.06 

 

ab 32.80±2.96 

56.61- 

57.06  - 
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Figure 1: Values of glucose levels (Means ± SE) for control and treated groups of rabbits. 

 

 

Figure 3  : Values of triglycerids levels (Means ± SE) for 

control and treated groups of rabbits. 

 

Figure 2  : Values of cholesterol levels (Means ± SE) for 

control and treated groups of rabbits. 
a significant (P< 0.05) as compared with (G1). 

ab significant  (P< 0.05) as compared with the (G2). 
 

 

Interestingly, in the current study, table 1 

show, a decrease in the levels of  total 

cholesterol  and triglyceride for rabbits treated 

with metformin, The results of this study also 

agreed with the finding recorded by DeFronzo 
[17], which showed a relationship between 
metformin intake and lipid improvement in 

non-diabetic patients , However, some studies 

have demonstrated small increases [18], or only 

small decreases [19,20]in total plasma 

cholesterol, LDL, and triglycerides. and other 

studies have shown no changes in total lipids 
[21,22]. The current study showed that there was 

a decrease in blood sugar and likewise a 

decrease in the level of lipids and this was 

because Metformin lead to lower blood sugar 

level by inhibiting the release of fatty acids 

from the central adipose tissues [23]. Visceral fat 
seems to be metabolically unique in that it 

results in hepatic insulin resistance by 

increasing the influx of free fatty acids from 

the omental fat into the liver. Increased influx 

of free fatty acids into the liver results in 

increased hepatic glucose production HGP and 

hepatic insulin clearance, which in turn lead to 

insulin resistance and hyperinsulinemia [24,25]. 

Zhou et al ., [26] explained that Metformin 

works to increase the phosphorylation and 

activation of AMP-activated protein kinase 

(AMPK), which affects the metabolism of both 

glucose and fats by acetyl-CoA carboxylase 
(ACC) inhibition of AMPK and lipid 

reduction.  

In the present study the effect of metformine 

on the kidney functions was assessed by the 

determination the levels of serum urea and 

creatinine, and the study revealed that 

administration of metformin to the rabbits 

caused a statistically significant increase in 

values of serum urea and creatinine when 

compared with the control group. Many studies 

have shown that metformin leads to plasma 

lactate, or (high level of lactic acid in the 
blood) These studies have shown that the 

potential mechanism for increasing lactic acid 

concentration (lactate) caused by metformin is 

due to inhibition of mitochondrial respiration 

in tissues including the liver and muscles 

responsible for lactate removal[27,28,29]. 
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Table 2. Values of Urea and Creatinine (Means ± SE) for control and treated groups of rabbits. 

 

Parameters 
Control 

(G1) 

(250mg/kg) 
(G2) 

(500mg/kg) 
(G3) 

Urea (mg/dl) 

 % of Change from G1 

% of Change from G2 

.20 ±2.2424 

a 3.59±  54.40 

124.79 

 

a 3.36±  20.58 

140. 50 

6.99  - 

creatinine (mg/dl)      

% of Change from G1 

% of Change from G2 

.75 ±0.026 0 

 

a 11±0. 1.47 

96 

 

a 1352±0.. 1 

102.7 

3.40 

Values are given as mean ± SE for 5 rabbits in each group. 

a significant (P< 0.05) as compared with (G1). 
absignificant  (P< 0.05) as compared with the (G2). 

 

 

 

 

Figure 4 : Values of urea levels (Means ± SE) for control 

and treated groups of rabbits. 

 
Figure 5: Values of creatinine levels (Means ± SE) for control 

and treated groups of rabbits. 

 

a significant (P< 0.05) as compared with (G1). 
ab significant  (P< 0.05) as compared with the (G2). 

 

 

Both the liver and kidney are major lactate-

consuming organs, accounting for ~60% and 

~30% of lactate removal, respectively [30, 31]. 

Most of the lactate removal by the kidneys is 

through lactate metabolism rather than 

excretion [31], and impaired renal function may 

decrease the ability of the kidneys to 

metabolize an increase in lactate caused by 

metformin. 
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