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ABSTRACT  
 

This experiment aimed to study the effect of using fenugreek, ginger or deamsissa on some 
physiological parameters in healthy and diabetic rats. A total of 64 male albino rats were distributed 
into 8 groups (8 rats each), G1- healthy rats fed basal ration, control group, G2 healthy rats fed basal 
diet + 4% fenugreek, G3 healthy rats fed basal diet + 4% ginger, G4 healthy rats fed basal diet +4% 
deamsissa, G5 diabetic rats fed healthy diet, G6 diabetic rats fed basal diet +4% fenugreek, G7 
diabetic rats fed basal diet +4% ginger and G8 diabetic rats fed basl diet +4% deamsissa. Blood 
samples were collected after 4 then 8 weeks from the start of experiment. Results indicate that 
treatment of healthy rats with fenugreek significantly decrease serum creatinine, ALT and AST 
activities while serum glucose, cholesterol and urea had non-significant effects. Treatment of healthy 
rats with ginger did not show any significant effect on serum parameters except decrease of ALT 
activities (P <0.05). Treatment of healthy rats with deamsissa significantly decreased serum urea and 
ALT activities without any effect on other serum parameters. Diabetes significantly increased serum 
glucose, cholesterol, urea, creatinine and ALT and AST activities. Treatment of diabetic rats with 
medicinal plants significantly maintained most serum parameters similar or near the part of the side 
effects of diabetes on serum parameters. 
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Introduction 
 

Medicinal plants play an important role in pharmacology and medicine for many years. Today, 
it is estimated that about 80% of the world population relies on botanical preparations as medicine to 
meet their health needs (Ogbera et al., 2010). Throughout the world medicinal plants parts and 
extracts are used for treating many diabetic complications (ADA, 1997). The prevalence of diabetes is 
increasing rapidly. It is estimated that up to 80% of all new cases of diabetes contribute to obesity. 
The World Health Organization has predicted that by 2030 the number of intact adults with diabetes 
will almost doubled worldwide, from 177 million in 2000 to 370 million. Cardiovascular disease is 
one of the major causes of death by diabetes, accounting for approximately 50 percent of all diabetes 
fatalities. Type I DM accounts for up to 10% of all cases of diabetes, while Type II DM accounts for 
around 90%. Prevalence of diabetes increases with age, as most cases diagnosed after 40 years old 
(Majeed and Prakash, 2006).Diabetes mellitus (DM) is a group of syndromes characterized by 
hyperglycemia, altered metabolism of lipids, carbohydrates and proteins and increase risk of vascular 
diseases complications (Davis, 2006). The etiology of diabetes exactly not known. The inability of 
pancreas to maintain blood sugar at normal level may be due to either absolute or relative deficiency 
of insulin. Factors like oxidative stress and high lipid profile may alter the normal function of 
pancreas. Weight reduction, exercise and dietary modification may decrease insulin resistance and 
correct the hyperglycemia with some patients (Rang et al., 2006). Fenugreek (Trigonella foenum-
graecum L.) is generally a plant with traditional medicinal use for treating diabetes and its beneficial 
effects have been demonstrated on diabetic animals and both insulin dependent and non-insulin-
dependent diabetic animals (Abdel-Barry 2000; Al-Habori, 2001 and Grover, 2002). Ginger (Zingiber 
officinale Roscoe) is example of botanicals which gain popularity amongst modern physicians. The 
underground rhizomes are the medicinally the useful part of it (Mascolo et al., 1989). Ginger 



Middle East J. Appl. Sci., 7(4): 982-991, 2017 
ISSN 2077-4613 

983 

(Zingiber officinale Roscoe) cultivated for medicinal and culinary purposes for at least two millennia. 
It contains a host of compounds including acids resins, vitamin C compounds (folic acid, inositol, 
choline and pantothenic acid), gingerol, sesquiterpene, vitamin B3 and B6, volatile oils and bio-trace 
elements [calcium (Ca), magnesium (Mg), phosphorus (P) and potassium (K)] (Arfeen 2000; Ernst 
and Pittler 2000; Nicoll and Henein, 2009). Ambrosia maritime L suggested to relieve gastric pain, as 
cardiac stimulant and as curative of declining mental functions (Grieve, 1980). The dried leaves, 
flowering tops, and essential oil of wormwood have traditionally used as antiseptic, antispasmodic, 
carminative, sedative, stimulant, stomachic, and tonic (Simon et al., 1984). 

The objective of this study was to investigate the effect of supplementation with fenugreek, 
ginger and deamsissa on some physiological parameters in healthy and diabetic rats. 
 
Materials and methods 
 

This study carried out in the Animal House laboratory, the Animal Production Department, 
Faculty of Agriculture, Al- Azhar University, Cairo, Egypt. 

 
Animals: 
 

A total number of 64 Male albino rats obtained from El Osman Farm, Cairo Egypt. Animals 
housed in stainless steel cages and provided with feed and water ad libitum. All animals were healthy 
and clinically free of diseases. Animals housed in cages where the mean ambient temperature ranged 
from 27 and to 31 ºC. The photoperiod was approximately 12-hour light/dark cycle. All animals were 
healthy and clinically free of diseases. 

 
Experimental design: 
 
      The following parts of the three medicinal plants were used in the present study: seed of 
Trigonella foenum graecum, (fenugreek), rhizomes of Zingiber officinal (ginger) and wall plant of 
Ambrosia maritime L. (deamsissa). Plants were obtained from the local market in Cairo. Medicinal 
plants replaced a percentage of feed. The study included 64 adult male albino rats, averaged 120 g live 
body weight (ranged from 110 to 130). Animals randomly divided into eight equal groups (8 rats 
each) as the following: 
Group 1: Healthy1 rats fed normal diet.  
Group 2: Healthy rats fed diet contain 4%fenugreek.  
Group 3: Healthy rats fed diet contain 4% ginger.  
Group 4: Healthy rats fed diet contain 4% deamsissa.  
Group 5: Diabetic rats fed normal diet.  
Group 6: Diabetic rats fed normal diet + fenugreek 4%.  
Group 7: Diabetic rats fed normal diet + ginger 4%.  
Group 8: Diabetic rats fed normal diet + deamsissa 4%. 
Diabetic was induced by interpretational injection of alloxan multiple at dose 120 mg/ kg body weight 
(Eman and Helal 2005; Al-Joubori et al., 2013). 
 
Blood sampling 
 
        Blood samples collected from all rats by withdrawing blood from the orbital venous plexuses 
using a capillary tube. Samples collected after 4 and 8 weeks of experiment start. Blood samples 
collected and centrifuged at 3000 rpm for 15 min to obtain serum. Serum transferred to Ependroff 
tubes and stored at – 20ºC until subsequent analyses. 
 
Serum parameters  
 
       Serum glucose estimated using a commercially available kit according to Trinder, (1969). 
Enzymatic colorimetric kits used for determination of total cholesterol (Roeschlau et al., 1974). 
Serum urea measured by colorimetric method (Tabacco et al., 1979). Serum creatinine concentration 
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was determined colorimetric ally (Junge et al., 2004). Serum alanine and aspartate aminotransferase 
assayed according to the method of Schumann and Klauke, (2003). 
 
Statistical analyses. 
 

Data subjected to analysis of variance using the General Linear Models procedure of SPSS 
software program package (SPSS, 2006, version 11.0). All percentages were transformed to arcsine 
then analyzed to approximate normal distribution before ANOVA. In addition, significant differences 
among means were determined by Duncan’s multiple range test (Duncan, 1955) at 5% level of 
significance. Data were analyzed by one- way analysis method. 

 
Results and Discussion 
 
Serum parameters 
 
Serum glucose 
 

Table (1) shows that after 4 and 8 weeks from the start of experiment on healthy rats, all 
medicinal plants did not show any significant effect on serum glucose except treatment with ginger 
for 8 weeks which significantly decreased serum glucose compared with control group. The results 
also show that serum glucose significantly increased in diabetic rats compared with control group. 
Treatment of diabetic rats with medicinal plants did not show any significant effect on serum glucose 
compared with diabetic rats group. The above results revealed that after 4 weeks of starting the 
experiment medicinal plants did not show any significant effect on serum glucose in healthy or 
diabetic rats groups. Meanwhile, after 8 weeks 4% ginger group had decrease in serum glucose with 
healthy rats only. This result agree with Hussein, (2012) who reported that ginger extract significantly 
decreased serum glucose when compared with control group. Nammi et al., (2009) showed that ginger 
extract treatment at doses 100, 200 and 400 mg/kg body weight, along with high-fat diet, produced 
significant reduction in fasting blood glucose compared with the control (high-fat diet alone in a dose-
dependent). The insignificant effect of fenugreek is in accordance with the result of Belaid-Nouira et 
al., (2013) who reported that treatment of rats with 5% fenugreek seed powder alone did not cause 
any significant change in plasma glucose. On the other hand, Zeweil et al., (2015) showed that serum 
glucose significantly decreased with inclusion of fenugreek in the diet. The insignificant change in 
serum glucose after treatment with damsissa is in contrast with those found by Barakat et al., (2012) 
that glucose significantly decreased in rats fed 2 or 10% Ambrosia maritime with diet. Badr et al., 
(2012) showed that damsissa caused insignificant decrease in plasma glucose level. The results in the 
current study also showed that serum glucose significantly increased in diabetic rats than the control 
rats. These results are in agreement with Badr et al., (2015); Saha, (2012) and Sultan, (2008) who 
reported that blood glucose increased in diabetic group compared with non-diabetic group. The results 
also showed that treatment of diabetic rats with medicinal plant did not show any significant effect on 
serum glucose compared with the control group. The insignificant effect of trigonella foenum 
graecum on serum glucose in diabetic rats is in contrast with those of Siddiqui et al., (2006); Sayed et 
al., (2012) and Abdelatif et al., (2012) who found that fenugreek seeds significantly decreased blood 
glucose in diabetic group compared with control group. The insignificant effect of ginger on serum 
glucose in diabetic rats is in contrast with those found by Kazeem et al., (2013) that administration of 
free or bound polyphenol extracts from ginger at adose 500mg/kg to diabetic rats displayed significant 
reduction of all periods tested in comparison to the diabetic control group. Khattab et al., (2013) 
showed that diabetic rats had a very high significant elevation in glucose concentration accompanied 
with a very high significant reduction in insulin level compared with control group. Administration of 
curcumin, ginger or their mixture to diabetic rats showed remarkable amelioration of the elevation in 
glucose concentration and the reduction in insulin level. There were highly significant improvement 
in glucose concentration and insulin level when compared with diabetic untreated group. This various 
concentrations from or the effect of medicinal plants on serum glucose noticed on healthy and diabetic 
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rats, in the present study and the others, may be due to the different doses used, duration of treatment 
and type of administration. 

 
Table 1: Least square means and standard errors of serum glucose levels affected by medicinal plants for 

healthy and diabetic rats. 
Glucose (mg/dl) 

Time 4 weeks 8 Weeks 
Group Mean  S.E Mean  S.E 

Group 1: Normal rat fed on control diet. B0.95107.37  B3.76107.89  
Group 2: Normal rat fed normal diet 4% fenugreek. B1.0397.26  B5.43111.38  
Group 3: Normal rat fed normal diet 4%ginger. B4.15103.60  C1.5688.53  
Group 4: Normal rat fed normal diet  4%deamsissa B4.98106.63  BC1.5498.92   
Group 5: Diabetic rat fed normal diet. A11.84157.18    A8.06170.32   
Group 6: Diabetic rat fed normal diet 4% fenugreek. A2.74175.67  A7.36169.61    
Group 7: Diabetic rat fed normal diet 4%ginger. A17.55159.22    A10.0161.57   
Group 8: Diabetic rat fed normal diet 4%deamsissa. A10.99169.59    A4.13179.92   
S.E. Standard error.     Means with the same letter are not significantly different (P<0.05). 

Serum cholesterol 
 

Table (2) shows that after 4 weeks of the experiment, healthy rats with 4% fenugreek, 4% 
ginger or 4% damsissa had significant decrease in serum cholesterol compared with the control group. 
In diabetic rats, serum cholesterol significantly increased compared with control group. Treatment of 
diabetic rats with 4% fenugreek, 4% ginger or 4% damsissa for 4 or 8 weeks significantly decreased 
serum cholesterol compared with diabetic rat group, to reach the normal range of the control group. 
The above results indicate that healthy rats had significant decrease in serum cholesterol levels with 
all tested medicinal plants. The results also showed that treatment of diabetic rats with medicinal 
plants significantly maintained serum cholesterol level similar to control rat.  
 
Table 2: Least square means and standard errors of serum cholesterol as affected by medicinal plants, in healthy 

and diabetic rats. 

Cholesterol (mg/dl) 
Time 4 weeks 8 Weeks 

Group Mean  S.E Mean  S.E 
Group 1: Normal rat fed on control diet. B 8.30109.53  B5.37 93.24  
Group 2: Normal rat fed normal diet 4% fenugreek. C 9.2278.62  C 5.7276.78  
Group 3: Normal rat fed normal diet 4%ginger. C 7.7781.86  C 3.3573.51  
Group 4 : Normal rat fed normal diet  4%deamsissa C 3.8986.35  C 4.4962.30  
Group 5: Diabetic rat fed normal diet. A 7.23166.57  A 14.23123.81  
Group 6: Diabetic rat fed normal diet 4% fenugreek. B 1.02117.13  B 5.96118.31  
Group 7: Diabetic rat fed normal diet 4%ginger. B 1.01118.25  C 3.3573.51  
Group 8: Diabetic rat fed normal diet 4%deamsissa. B 1.19116.07  B 5.3793.24  
    S.E. Standard error.     Means with the same letter are not significantly different (P<0.05). 

The results in the present study indicate that diabetes significantly increased serum 
cholesterol. These results are in accordance with those found by Ramadan et al., (2011) and Abdelatif 
et al., (2012) who showed that blood cholesterol was significantly higher in diabetic group than non-
diabetic group. The present study also showed that all medicinal plants significantly decreased serum 
cholesterol in healthy rats and ameliorate the increase in serum cholesterol due to diabetes to reach 
near the normal rang of the control group. These results are in accordance with those found by 
Abdelatif et al., (2012) who showed that diabetic rabbits supplemented with fenugreek showed 
gradual decrease in cholesterol concentration. Ramadan et al., (2011) showed that high dose of 
fenugreek seed powder (10 g/kg body weight) significantly decreased serum total cholesterol 
compared with the control group. Khattab et al., (2013) showed that diabetic rat had highly significant 
elevation in total cholesterol as compared with control group. Administration of curcumin, ginger or 
their mixture to diabetic rats showed remarkable amelioration in the elevation of total cholesterol as 
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compared with diabetic untreated group. Helal et al., (2014) showed that treatment of diabetic rats 
with damsissa extract recorded a high significant inhibition of total cholesterol value in comparison 
with the diabetic group. They also indicated that damsissa has a potential role on preventing formation 
of atherosclerosis and coronary heart disease with diabetic rats. They suggested that these effects 
might be due to the presence of saponins in damsissa extract which has a direct saponin antioxidant 
activity and can potentially decrease atherosclerosis. In addition, flavonoids significantly reduce the 
cholesterol and triglycerides levels through its antioxidant activity via free radical scavenging assay. 
Barakat et al., (2012) concluded that damsissa shoots are able to decrease both the blood cholesterol 
level in rats. 
 
Serum urea 
 

Table (3) shows that treatment of healthy rats with medicinal plants for 4 or 8 weeks did not 
show any significant effect on serum urea compared with the control group, except that 4% deamsissa 
level after 8 weeks significantly decreased serum urea. In diabetic group, serum urea increased 
significantly compared with control group. Treatment of diabetic rats with 4% fenugreek or 4% ginger 
significantly decreased serum urea compared with diabetic rat group to reach the normal rang of the 
control group. The results also showed that treatment of diabetic rats with 4% damsissa for 4 or 8 
weeks did not show any significant effect on serum urea. The above results indicate that medicinal 
plants did not show any significant effect on serum urea in normal rats except 4% damsissa after 8 
weeks which significantly decreased serum urea in healthy rats compared with the control group. 
These results are in accordance with Helal et al., (2014) who reported that treatment of diabetic rats 
with damsissa extract produced significant decrease in the serum urea in comparison with diabetic 
group. EL-Mahdy and EL-Bahr, (2015) showed that supplementation of fenugreek to rats fed high 
cholesterol diet did not affect kidney function for all rats of the experimental groups. The results of 
the current study showed that diabetes significantly increased serum urea. Helal et al., (2014) reported 
that biochemical parameters of urea, uric acid and creatinine, which indicate renal function showed 
significant increase in diabetic groups in comparison with the control group. The present results also 
showed that treatment of diabetic rats with 4% fenugreek or 4% ginger stopped the increase in serum 
urea in diabetic rats to reach the normal range of the control group. Sayed et al., (2012) showed that 
diabetes significantly increased blood urea, while treatment of diabetic rats with fenugreek resulted in 
significant decrease in blood urea compared with untreated diabetic group. Salah et al., (2012) 
showed that paracetamol induction caused significant increase in uric acid, urea and creatinine of 
blood compare with control group, while treatment with ginger showed significant improvement in 
the three parameters of kidneys function. 

 
Table 3: Least square means and standard errors of serum urea affected by medicinal plants, in healthy and 

diabetic rats. 

Urea (mg/dl) 

Time 4 weeks 8 Weeks 

Group Mean  S.E Mean  S.E 
Group 1: Normal rat fed on control diet. C 6.9956.40  B 4.7877.66  
Group 2: Normal rat fed normal diet 4% fenugreek. C 7.2449.59  B 1.0970.44  
Group 3: Normal rat fed normal diet 4% ginger. C 7.5853.51  B 5.0071.05  
Group 4: Normal rat fed normal diet  4% deamsissa C 6.6055.63  C 1.2558.16  
Group 5: Diabetic rat fed normal diet. A 4.4598.37  A 9.5998.38  
Group 6: Diabetic rat fed normal diet 4% fenugreek. B 4.6469.92  B 1.6777.24  
Group 7: Diabetic rat fed normal diet 4% ginger. C 7.7156.96  B 5.6970.22  
Group 8: Diabetic rat fed normal diet 4% deamsissa. A 7.4698.37  A 0.3699.49  
S.E. Standard error.     Means with the same letter are not significantly different (P<0.05). 
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Serum creatinine 
 

Table (4) shows that in healthy rats, after 4 or 8 weeks from the start of the experiment, 
treated with all medicinal plants did not show any significant vhanges on serum creatinine as 
compared with the control group except 4% fenugreek for 8 weeks which significantly decreased 
serum creatinine. Diabetes significantly increased serum creatinine compared with the control group. 
Treatment of diabetic rats with medicinal plants, for 4 or 8 weeks, succeeded to decrease the elevation 
of serum creatinine in diabetic rats to be around the normal value of control group. The above results 
indicate that medicinal plants did not have any significant effect on serum creatinine with healthyl 
rats. These results are in accordance with those found by Badr et al., (2012) that damsissa did not 
show any significant effect on plasma creatinine. EL-Mahdy and EL-Bahr, (2015) showed that 
supplementation of fenugreek to rats fed high cholesterol diet did not show any disturbance on kidney 
functions which recognized from the estimated values of Bun, uric acid, and creatinine. The results 
also showed that diabetes significantly increased serum creatinine as compared with the control 
group. The high creatinine level in diabetic rats may because diabetes lead to renal dysfunction. These 
results are in agreement with EL-Demerdash (2005) and Ranjbar (2012) who showed significant 
increase in levels of creatinine in plasma of Alloxan diabetic rats compared to control rats, while in 
diabetic rats medicinal plant had a role on decreasing the elevation in serum creatinine due to diabetes 
to reach or to be near the normal range of the control group. These results indicate that medicinal 
plants can prevent the side effect of diabetes on the kidney. These results are in accordance with 
Sayed et al., (2012) who demonstrated that fenugreek significantly improved glucose homeostasis and 
renal function in alloxan diabetic rats by delaying the carbohydrate digestion and absorption, 
attenuating inflammation and improving kidney antioxidant status. Muraki et al., (2012) showed that 
alcohol produced significant increase in the levels of serum, creatinine, urea, and uric acid when 
compared with normal groups, while administration of ginger extract to the alcoholic rats significantly 
reduced the levels of plasma, creatinine, urea, and uric acid when compared with control group. They 
also indicate that treatment with ginger extract normalized serum, creatinine, urea, and uric acid. Saha 
et al., (2012) showed that paracetamol induction caused significant increase in uric acid, urea and 
creatinine of blood compared with control. The treatment with ginger showed significant 
improvement in the three parameters of kidney function. The result in the current study indicate that 
regular intake of fenugreek, ginger or damsissa with diets can protect against oxidative kidney tissue 
damage due to diabetes by normalizing the levels of serum urea and creatinine. 

 
Table 4: Least square means and standard errors of serum creatinine affecte by medicinal plants, in normal and 

diabetic rats. 

Creatinine (mg/dl) 

Time 4 weeks 8 Weeks 

Group Mean  S.E Mean  S.E 
Group 1: Normal rat fed on control diet. 3.280.68 B BC 0.622.20  
Group 2: Normal rat fed normal diet 4% fenugreek. 3.040.35 B C 0.831.56  
Group 3: Normal rat fed normal diet 4%ginger. 2.720.75 B BC 0.321.79  
Group 4: Normal rat fed normal diet  4%deamsissa 1.950.06 B BC 0.442.59  
Group 5: Diabetic rat fed normal diet. 5.940.97 A A 0.174.02  
Group 6: Diabetic rat fed normal diet 4% fenugreek. 3.100.49 B AB 0.322.95  
Group 7: Diabetic rat fed normal diet 4%ginger. 2.920.17 B ABC 0.452.75  
Group 8: Diabetic rat fed normal diet 4%deamsissa. 3.280.06 B AB 0.493.02  
    S.E. Standard error.     Means with the same letter are not significantly different (P<0.05). 

Serum alanine aminotransferase 

 
Table (5) shows that healthy rats treated with 4% fenugreek or 4% damsissa after 4 or 8 

weeks from the start of experiment had significant decrease in serum ALT activities as compared with 
the control group. After 8 weeks all medicinal plants significantly decreased serum ALT activities in 
healthy rats   compared with the control group. Diabetes significantly increased serum ALT activities 
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as compared with the healthy groups. Treatment of diabetic rats with medicinal plants for 4 or 8 
weeks succeeded to decrease the elevation of serum ALT activities to reach or to be near the normal 
range in the control group. The above results indicate that medicinal plants can decrease serum ALT 
activities in normal rats and can prevent the elevation in serum ALT activities due to diabetes. These 
results indicate that the used medicinal plants have a hepatoprotective role against diabetes through 
decreasing the hepatocellular degeneration and the decrease of serum ALT and AST activities. Zewil 
et al., (2015) reported that serum ALT and AST considered as liver enzyme, which increased with 
liver damage and hepatocellular degeneration. These results confirmed by EL-Wakf et al., (2015) who 
reported that fenugreek administration to normal animals significantly decreased serum levels of 
transaminases (ALT and AST) compared to normal control animals. Lebda et al., (2013) showed that 
administration of ginger at rate 1% significantly decreased serum enzymatic activities of ALT and 
AST as compared with the control group. Ezeonu et al., (2011) showed that there were significant 
reduction for serum enzymes (S GOT and S GPT) after administration of ethanolic extract of ginger 
alone. This clear that ginger has hepatoprotective properties. The present study showed increased 
serum ALT activities in diabetic rats compared with the control group. These findings are in 
agreement with Helal et al., (2014) who reported that diabetic rats showed a significant increase in 
serum ALT and AST activities with diabetic groups compared with the control group. Furthermore, 
the present results indicate that treatment of diabetic rats with 4% fenugreek, ginger or damsissa 
significantly abolished the disturbance occurred in the activities of ALT in diabetic rats. These results 
agree with Kazem et al., (2013) who reported a significant elevation in the activities of both ALT and 
AST in the diabetic untreated animals as compared to normal control. In contrast, there were 
significant reduction in these enzymes activities in animals treated with 500 mg/kg polyphenols from 
ginger and glibenclamide in comparison to the diabetic control rats. Helal et al., (2014) showed that 
treatment of diabetic rats with damsissa extract significantly decreased serum ALT and AST activities 
as compared with diabetic group. 

 
Table 5: Least square means and standard errors of serum ALT affected by medicinal plants, in healthy and 

diabetic rats. 

Alanine aminotransferase (ALT) (IU/L) 

Time 4 weeks 8 Weeks 

Group Mean  S.E Mean  S.E 

Group 1: Normal rat fed on control diet. 21.001.73B 28.672.96BC 
Group 2: Normal rat fed normal diet 4% fenugreek. 15.670.33C 23.332.96C 

Group 3: Normal rat fed normal diet 4%ginger. 16.001.15BC 24.332.60C 

Group 4: Normal rat fed normal diet  4%deamsissa 14.001.15C 23.004.04C 

Group 5: Diabetic rat fed normal diet. 39.332.67A 39.002.08A 

Group 6: Diabetic rat fed normal diet 4% fenugreek. 18.001.15BC 23.332.96C 

Group 7: Diabetic rat fed normal diet 4%ginger. 21.001.73B 37.331.45AB 

Group 8: Diabetic rat fed normal diet 4%deamsissa. 16.671.76BC 28.672.96BC 
    S.E. Standard error.     Means with the same letter are not significantly different (P<0.05). 

Serum aspartate aminotransferase 
 

Table (6) shows that after 4 or 8 weeks from the start of the experiment, treatment of healthy 
rats with medicinal plants did not show any significant effect on serum AST activities as compared 
with the control group except 4% fenugreek after 8 weeks which cause a significant decrease in serum 
AST activities. The results also show that diabetes significantly increase serum AST activities as 
compared with the healthy groups. Treatment of diabetic rats with medicinal plants for 4 or 8 weeks 
succeeded to decrease the elevation in serum AST activities to reach or to be near the normal range in 
the control group.  

The above results indicate that medicinal plants can decreased serum ALT activities in normal 
rats and succeed to prevent the elevation in serum ALT activities due to diabetes. These results 
indicate that medicinal plant that we are used have a hepatoprotective against diabetes by decreasing 
the hepatocellular degeneration and the decrease of serum ALT and AST activities. Zewil et al., 
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(2015) reported that serum ALT and AST considered as liver enzyme which increase with liver 
damage and hepatocellular degeneration. These results confirmed by reports of  EL-Wakf et al., 
(2015) who found that fenugreek administration to normal animals significantly decreased serum 
levels of transaminases (ALT and AST) compared to normal control animals. Lebda et al., (2013) 
showed that administration of 1% ginger significantly decreased serum enzymatic activities of ALT 
and AST compared with the control group. Ezeonu et al., (2011) showed that there were significant 
reduction in serum enzymes (S GOT and S GPT) after administration of ethanolic extract of ginger 
alone. This is clear indication that ginger has hepatoprotective properties. The present study showed 
increase of serum ALT activities compare with the control group. These findings are in agreement 
with Helal et al., (2014) who reported that diabetic rats show a significant increase in serum ALT and 
AST activities in diabetic groups compared with the control group. Furthermore, these results indicate 
that treatment of diabetic rats with 4% fenugreek, ginger or damsissa significantly abolished the 
disturbance occurred in the activities of ALT in diabetic rats. These results agree with Kazem et al., 
(2013) who reported a significant elevation in the activities of both ALT and AST in the diabetic 
untreated animals as compared to normal control. In contrast, there were significant reduction in these 
enzymes activities in animals treated with 500 mg/kg polyphenols from ginger and glibenclamide in 
comparison to the diabetic control rats. Helal et al., (2014) showed that treatment of diabetic rats with 
damsissa extract significantly decreased serum ALT and AST activities as compared with diabetic 
group. 

 
Table 6: Least square means and standard errors of serum AST affect by medicinal plants, in normal and 

diabetic rats 
Aspartate aminotransferase (AST) (IU/L) 

Time 4 weeks 8 Weeks 
Group Mean  S.E Mean  S.E 

Group 1: Normal rat fed on control diet. 64.332.67C 67.332.03B 

Group 2: Normal rat fed normal diet 4% fenugreek. 63.332.03C 59.001.15C 

Group 3: Normal rat fed normal diet 4%ginger. 63.001.15C 69.332.03B 

Group 4: Normal rat fed normal diet  4%deamsissa 62.330.88C 63.333.76B 

Group 5: Diabetic rat fed normal diet. 84.674.33A 89.671.45A 

Group 6: Diabetic rat fed normal diet 4% fenugreek. 77.336.39AB 76.673.18B 

Group 7: Diabetic rat fed normal diet 4%ginger. 67.334.91BC 64.331.76B 

Group 8: Diabetic rat fed normal diet 4%deamsissa. 67.334.91BC 69.003.79B 

S.E. Standard error.     Means with the same letter are not significantly different (P<0.05). 

Conclusion 
 

It could conclude that fenugreek, ginger and damsissa can prevent some of the side effect of 
diabetes on serum parameters. Medicinal plants can decrease elevation of most serum parameters 
affected with diabetes to be around the normal range of control group. These results suggest needs to 
carry out further studies to find out whether fenugreek, ginger or damsissa have a hypoglycemic effect 
or not. 
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