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ABSTRACT 

Diabetes mellitus is one of the most widely distributed metabolic 

disorders and occurs in almost all populations of the world at a variable 

prevalence. The present study was conducted to investigate the effect 

of phenolic compounds extracted from Mentha longifolia and Mentha 

spicata on serum malondialdehide (MDA) , ceroloplasmine (CP) , 

body weight, liver enzymes Alanine Transaminase(ALT) and 

Aspartate Transaminase (AST) level of diabetic male rats. One dose 

(200 mg/kg) from each plant were used and the animals were injected 

intraperitonially for 14 days as one dose/day. The results showed a 

significant decrease (P<0.01) in the serum (MDA) and (CP) level and a 

significant increase (P<0.01) in the body weight of the male rats  

treated with phenolic extractes of M. longifolia and M. spicata at dose 200 mg/kg. and the 

results showed a significant decrease (P<0.01) in the serum (AST) and (ALT) level of the 

male rats treated with phenolic extractes of M. longifolia and M. spicata at dose 200 mg/kg.  

 

KEYWORDS: Mentha spicata, Mentha longifolia, MDA, CP, AST,ALT, diabetes mellitus, 

phenolic compounds.  

 

1. INTRODUCTION 

Diabetes mellitus is a metabolic disease characterized by hyperglycemia resulting from 

defects in insulin secretion or insulin action, or both.
[1]

 It is well documented that chronic 

hyperglycemia of diabetes is associated with long-term damage, dysfunction and eventually 

the failure of organs especially the eyes, kidneys, nerves, heart and blood vessels.
[2,3]

 Many 

herbs have been shown to have antidiabetic action in both human and animals.
[4]

 Medicinal 

plants are of great importance to the health of individuals. The medicinal value of these plants 
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lies in some chemical substances that produce a definite physiological action on the human 

body. The most important of these bioactive constituents of plants are alkaloids, tannins, 

flavonoids, and phenolic compounds.
[5]

 The herbs have been used as antiphlogistic, diuretic, 

expectorant and antidiabetic in traditional Chinese medicine.
[6]

 The phenolic or polyphenols 

embraces a wide range of plant substances possessing in common an aromatic ring with one 

or more hydroxyl groups. These compounds, located in the vacuole tend to be water-soluble 

as they occur in combined forms with sugars as heterosides. Furthermore, the phenolic have 

the advantage of being the most widely distributed than other secondary metabolites. They 

are widespread in the plant kingdom.
[7] 

  

Mentha is a genus of aromatic perennial herbs belonging to the family of Lamiaceae. It is 

distributed mainly in the temperate and sub-temperate regions of the world. This family 

contains a wide range of compounds such as terpenoids, iridiods, phenolic compounds and 

flavonoides have been reported from the members of the family.
[8,9] 

The present study aimed 

to investigate the effect of phenolic compounds from Mentha longifolia and Mentha spicata 

in the serum (MDA), (CP), liver enzymes Alanine Transaminase(ALT), Aspartate 

Transaminase (AST) level and the body weight in diabetic male rats. 

 

2. MATERIALS AND METHODS 

2.1 Plant material and powder preparation   

Fresh, spermint and horsmint were obtained from the local market in Thi-Qar province, Iraq. 

Each plant leaves were cleaned and dried under shade at room temperature (25°C), samples 

were ground to a powder form using electrical grinder, and the powder was kept in 

refrigerator in clean container until using. 

 

2.2 Phenolic compounds reagents  

General phenols were  detected  according to Jaffer et al.
[10]

 

 

2.3 Extraction of crude phenolic compounds 

Crude Phenolic compounds were extracted according to Riberean-Gayon,.
[11] 

  

2.4 Induction of diabetes mellitus                                                

The animals were fasted for 12 hr and diabetes was induced by a single intraperitoneal (IP) 

injection of alloxan monohydrated (BDH, England) dissolved in D.W at a dose of 125 mg.kg
-

1 
body weight in a volume of 0.5 ml. The diabetic state was confirmed 7 day after alloxan 
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injection by the blood serum. Sugar value was greater than 200 mg/dl (hyperglycemia). 

Survived rats with a fasting blood glucose level higher than 200 ml /dl were included in the 

study.
[12]

                                                                                                                  

                                                                          

2.5 Experimental design 

The study was carried out on twenty four mature male rats(Rattus norvegicus), age as 10-12 

weeks and weighing between 180 – 200 gm were procured from Department of Biology, 

College of Science, University of Thi Qar, Iraq. The animals were housed in a well ventilated 

12 hrs light and 12 hrs dark cycles. The animals were divided into four equal groups, each 

group consist of (6) rats. 

1- The first group(control group) was injected by (0.5ml/animal/day) from normal 

physiological saline (0.9% NaCl). 

2- The second group was injected by (0.5ml/animal/day) with alloxane (125mg/kg).  

3- The third group was injected by (0.5ml / animal/day) with alloxane (125mg/kg) ,after 

week, this group was injected by (0.5ml/animal/day) of (200mg/kg) of M. longifolia 

phenolic extract. 

4- The fourth group was injected by (0.5ml / anima/day l) with alloxane (125mg/kg) ,after 

week, this group was injected by (0.5ml/animal/day) of (200mg/kg) of M. spicata 

phenolic extract.  

 

The animals were injected intraperitonially for 14 days as one dose daily.  The animals  

weight was measured  at the end of experiment by using Animals  balance. 

                                                                                                                      

2.6 Blood collection 

After fourteen days of treatment, the animals were sacrificed. Subsequently, the blood 

samples were collected by cardiac puncture, 5mL of blood were drawn from each animal of 

experimental groups, and put in tubes without EDTA, centrifuged at 3000 rpm for 15 

minutes, and then serum was separated and kept in the refrigerator at -20ºC until the time of 

assay. 

 

2.7 Measuring of serum MDA, CP, ALT and AST level 

According to Muslih  et al.
[13]

 The level of MDA was determined by a modified procedure 

described by Guidet&Shah,
[14]

 while serum Cp concentration was measured by the method of 

Menden et al
[15]

 And serum Aspartate transaminase(AST), serum Alanine transaminase 

(ALT) were determined by enzymatic colorimetric methods using Atlas Medical(UK). 
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2.8 Statistical analysis 

Statistical analyses were done utilizing the computer data processing (SPSS, version 14). A 

probability value (P<0.01) was considered to be statistically significant. And used to 

calculate least significant difference (LSD) values for the comparison of means following. 

 

3. RESULTS AND DISCUSSION 

The obtained results revealed a significant decrease (p<0.01) in body weight of the diabetic 

male rats compared with control group. while, the diabetic male rats treated with phenolic 

extractes of M. longifolia and M. spicata at dose 200 mg/kg showed a significant increase 

(p<0.01) in body weight when compared with diabetic rats and showed non-significant 

differences (p<0.01) when compared with  control group (table 1). 

 

The results showed a significant increase (p<0.01)  in the serum level of MDA and CP of the 

diabetic male rats compared with control group. while, the diabetic male rats treated with 

phenolic extractes of M. longifolia and M. spicata at dose 200 mg/kg showed a significant 

decrease (p<0.01) ) in MDA and CP when compared with diabetic rats and showed non-

significant differences (p<0.01) when compared with  control group (table 1). 

 

The results showed a significant increase (p<0.01)  in the serum level of AST and ALT of the 

diabetic male rats compared with control group. while, the diabetic male rats treated with 

phenolic extractes of M. longifolia and M. spicata at dose 200 mg/kg showed a significant 

decrease (p<0.01) ) in AST and ALT when compared with diabetic rats and showed non-

significant differences (p<0.01) when compared with  control group (table 1). 

 

Table 1: Effect of phenolic compounds of Mentha spicata and Mentha longifolia  on 

body weight, MDA,CP,AST & ALT level of Male rats. 

Values are means ± S.E. 

Different letters refer to significant differences (p<0.01). 

Same letters refer to No significant differences (p<0.01). 

ALT 

(UL) 

Mean± S.E 

AST 

(UL) 

Mean± S.E 

CP 

g/L)) 

Mean ±S.E 

MDA 

(nmol/Ml) 

Mean ± S.E 

Body 

weight(g) 

Mean ± S.E 

Animal groups 

 

5.66±  0.22
b
 42.00±  1.54

 b
 0.92±0.03

 b 
87.42±4.23

  b
 52.71±8.36

a
 First group 

8.13± 0.46
 a
 52.64±  2.30

a
 1.48± 0.03

 a
 113.53±2.38

 a
 32.14±4.35

 b
 Second group 

6.00± 0.41
b
 39.50± 2.13

b
 0.95± 0.04

b
 86.18±1.26

  b
 46.55±5.47

a
 Third group 

6.66±  0.56
 b
 40.56± 2.37

b
 0.97± 0.03

b
 92.96±1.69

 b
 43.54±8.74

a 
Fourth group 

1.84 7.42 0.32 8.64 10.54 LSD 
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The results revealed decrease in body weight of diabetic rats after 14 days of alloxane 

injection, this result is in agreement with  Al-Dujaily.
[16]

 who observed that there was a 

decrease in body weight of alloxane-induced diabetic rabbits. consumption of diabetic rats a 

larger quantity of food (hyperphagia), and the decrease in their body weight was perhaps due 

to the mobilization of protein and fat store which may be responsible for the body weight loss 

noticed in diabetic rats. Since food conversion efficiency of a diabetic animal is lower than 

that of non-diabetic animals.
[17]

 This in turn results in inflammation and exacerbated 

oxidative stress at the whole body level, and malfunction in several organs including 

pancreas, liver, muscle and adipose tissue.
[18]

 The phenolic phytochemicals in maintenance of 

glucose and energy homeostasis and in suppression of metabolic syndrome and diabetes as 

evidenced by rapidly expanding literature. However, the antioxidant role of these compounds 

in metabolic syndrome, extensively reviewed recently.
[19,20]

 

 

The increase of MDA and CP levels of the diabetic male rats as reported in the present study; 

this agrees with the results of Cole et al.,
[21]

 This rising in MDA level is directly associated 

with the degree of lipid peroxidation which is one of the most important measurement of 

oxidative stress in diabetes. The decreases MDA levels  after treatment this result agreed with 

the result of Djeridane et al,
[22]

 who reported that phenolic compounds act in the scavenging 

of free radical and in the inhibition of lipid peroxidation, especially the flavonoids. And the 

result agreed with the result of AL-Gazi, et al,
[23]

 which reported that the phenolic extract of 

Camellia sinensis, Vitis vinifera, and Punica granatum have potent antioxidative and radical-

scavenging. The antioxidant activity of flavonoids is of extreme importance. These 

polyphenolic compounds inhibit the oxidation of lipids, inhibit some of the enzyme systems, 

have an influence on the formation and transformation of peroxyl radicals.
[24]

 many 

polyphenolic compounds have attracted scientists involved in food medicine and chemistry, 

because of their antioxidant, and antiproliferative properties, as well as their ability to change 

the function of some basic cell enzymes. It has been claimed that polyphenolic compounds 

show their antioxidant activity in the following ways: by giving out an H-atom, by directly 

connecting free oxygen and nitrogen radicals, by chelating prooxidant metal ions (Fe, Cu) 

and by the inhibition of prooxidant enzymes (lipogenese, myeloperoxidase, xanthine-oxidase, 

NAD(P)H oxidase, cytochrome enzymes P-450).
[25,26] 
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The antioxidant activity of flavonoids is of extreme importance. These polyphenolic 

compounds inhibit the oxidation of lipids, inhibit some of the enzyme systems, have an 

influence on the formation and transformation of peroxyl radicals.
[24] 

 

The increase in the activities of plasma AST and ALT of the diabetic male rats as reported in 

the present study indicated that diabetes may be induced hepatic dysfunction. Supporting our 

finding it has been found by Larcan et al.,
[27]

 that liver was necrotized in diabetic patients. 

Therefore, the increment of the activities of AST and ALT in plasma may be mainly due to 

the leakage of these enzymes from the liver cytosol into the blood stream
[28]

, which gives an 

indication on the hepatotoxic effect of alloxan. On the other hand, treatment of the diabetic 

rats with phenolic compound caused reduction in the activity of these enzymes in plasma 

compared to the mean values of diabetic group. These results are in agreement with those 

obtained by Ohaeri.
[29]

 in rats. The reduction in liver enzyme activities (Table 1) is mainly 

due to leakage of these enzymes into the blood stream as a result of alloxan toxicity which 

leads to the liver damage. However, treatment of alloxan diabetic groups with phenolic 

compounds could restore the activities of the above enzymes to their normal levels.  and liver 

is that these treatments may inhibit the liver damage induced by alloxan. It is frequently used 

to assess the integrity of the plasma membrane and tissues after being exposed to certain 

pharmacological agents.
[30]

. Enzymes from diseased or damaged tissues may become 

recognizable in the serum presumably by leakage through altered cell membrane of the rat 

organs.
[31]

 The result of this study indicated a significant decrease on serum AST and ALT 

which suggest that the extract has hepato-cellular function enhancing effect. Both plant 

extracts when combined not only show their abilities in lowering the levels of oxidative stress 

enzymes (ALT and AST) in serum, it is reliable marker of liver integrity. 

 

CONCLUSION 

In conclusion, we demonstrate that phenolic compounds of leaves extracts from Mentha 

longifolia and Mentha spicata, enhanced the antioxidant defense system in an experimental 

diabetic model. These effects highlighted once again the phenolic compounds byproduct as a 

source of antioxidants able to reduce the frequency of oxidative stress-related metabolic 

diseases such as diabetes. In the absence of reliable liver-protective drugs in medical practice, 

herbs have become reliable substitutes and have so far played significant role in the 

management of various liver disorders and the accom-panying oxidative stress. 
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