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ABSTRACT 

The objectives of the present study are to eva-
luate the chromosomal aberrations in somatic 
and germ cells of alloxanized diabetic rats 
treated with methanolic extracts of Cleome 
droserifolia (Sammo), Anastatica hierochuntica 
(Kafta), Juniperus phoencea (Araar) and Hy-
phaene thebaica (Doum) as well as their effects 
on blood glucose, liver and testes total soluble 
protein, DNA and RNA contents and also nu-
cleases (RNAase and DNAase) activity. The 
material and Methods:The study was performed 
in six groups. The first group was the normal 
healthy control; the second group was rats in-
jected with alloxan (diabetic control). Every one 
of the other four groups (diabetic rats) was in-
gested with each of the methanolic extracts of 
Kafta, Doum, Sammo and Araar (individually). 
The results: The results of chromosomal analy-
sis showed that, diabetic rats had a highly sig-
nificant increase of chromosomal aberrations 
compared to that of normal healthy control. 
Animals which treated with the four plants me-
thanolic extracts showed significant improve-
ments in the frequencies of chromosomal ab-
errations. In case of biochemical analysis, blood 
glucose level was significantly increased but 
immunoglobulins levels were decreased in di-
abetic albino rats. Diabetes increased serum 
total lipids, cholesterol, triglycerides and LDL 
but serum HDL was decreased. RNA and DNA as 
well as inhibited the nucleases (RNAase and 
DNAase) activity of both organs (liver and testes) 
tissue. The conclusions: It is concluded that 
diabetes is much harmful in the animal body, 

whilst the induction of flavonoids extract (by 
methanol) of Kafta, Somma, Araar and Doum 
reduced these harmful of diabetes. 

Keywords: Alloxan: Recrystallized, Methanolic 
Extracts of Anastatica Hierochuntica (Kafta) 
Hyphaene Thebaica (Doum) Cleome Droserfolia 
(Sammo) Juniperus Phoenicea (Araar) and Rattus 
Norvegicus 

1. INTRODUCTION 

Diabetes mellitus is a metabolic disease and an organ 
autoimmune disease, characterized by chronic hypergly-
cemia and disturbances of animal metabolism associated 
with insulin deficiency and/or action resulting in long 
term multi-organ complication [1]. Depending on the se-
verity of the metabolic abnormality diabetes may asymp-
tomatic, or may be associated to symptoms (thirst polyuria 
and weight loss) or may be progress to ketoacidosis and 
coma [2]. It is associated with both acute and chronic 
complecation, chronic hyperglycemia cause damage to the 
eye, kidneys, liver, nerves, heart and blood vessels [3]. 

Increasing of side effects and disease caused by che-
motherapeutics agents and drugs arouse attention toward 
natural and natural products drugs to minimize hazards 
caused by these drugs. Flavonoids are among the com-
pounds that commonly occur in plants and are frequent 
components of the human diet. The antioxidative char-
acters of these compounds was reported before in several 
studies [4,5]. 

Oxidative stress has been implicated in diseases rang-
ing from cancer to cardiovascular disease to diabetes to 
age-related mascular degeneration (AMD) and even to 
aging process itself [6]. Diabetes related to oxidative 
stress has potentially serious consequences and limited 
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treatment research has focused on arresting the oxidative 
damage that may be involved in disease initiation or 
progression. The American Diabetes Association (ADA) 
(2001) concluded that any improvement in blood glu-
cose level control slows development/ progression of 
microvascular complication. 

There is not available data was observed in literature 
about the items of chromosomal aberration and nucleic 
acids system as well as immuno system and lipid profile 
in diabetic animals which treated with medicinal plants 
or their extracts. However, the present studies throw 
light on the diabetes effect on liver, protein and nucleic 
acids content as well as the activity of nucleases which 
are in relation with nucleic acids and also serum immu-
noglubulins (IgG, IgA and IgM) and lipid profile. 

Experiments were done to elucidate the effect of in-
clusion of four Egyptian medicinal plants (as antidia-
betic agents) source rich in flavonoids content (methano-
lic extract) on the chromosomal aberration and nucleic 
acids system as well as immunosystem and profile lipid 
in alloxanized diabetic adult male albino rats. 

2. MATERIALS AND METHODS 

2.1. Chemicals 

Alloxan: recrystallized, used to produce insulin – de-
pendent diabetes experimentally. 

2.2. Plant Matrials 

Methanolic extracts of Anastatica hierochuntica (Kaf-
ta) Hyphaene thebaica (Doum) Cleome droserfolia 
(Sammo) Juniperus phoenicea (Araar) are used as anti-
diabetic plants. 

2.3. Animals 

Adult male rats (36 rats) (Rattus norvegicus) weighted 
100-120 gm obtained from a close random bread colony 
at National Research Center. The animals had free access 
to standard pelleted diet and tap water. Standard diet con-
sists of casein 15%, cotton seed oil 10%, salt mixture 4%, 
vitamins mixture 1%, starch 65% and cellulose 5% [7].  

2.4. Experimental Design 

Adult male rats were divided equally into six groups: 
1) Normal group (control healthy group) received on-

ly distilled water. 
2) Alloxan injected group: (Group 2) animals were 

injected with alloxan (60 mg/kg b.wt. interperitoneally) 
to produce insulin-dependent diabetes experimentally 
(diabetic control) [8]. 

3) Diabetic rats treated with plants extracts: Animals 
of these groups (3, 4, 5 and 6) were administered with 

150 mg/kg b.w. of methanolic extract of Kafta, Doum, 
Sammo and Araar for 15 consecutive days [9]. 

2.5. Chromosomal Analysis 

The male rats were sacrificed 24h. after the last treat-
ment. 

The first test: chromosomes of bone marrow (somatic 
cells) were prepared according to the method adapted by 
Yosida and Amano [10] with slight modifications. 

The second test: chromosomes of spermatogonial cells 
(stem cells of sperms) were prepared according to Bre-
wen and Preston [11]. 

Spermatocytes were also prepared according to the 
method adapted by Evans et al., [12] indicating the ab-
erration in the germ cells. 

Slides were prepared and 50 metaphases were studied 
for each animal scoring the different types of chromo-
somal aberrations in bone marrow, spermatogonia and 
spermatocytes of rats. Numerical aberrations were also 
studied and recorded. 

The mitotic activity of somatic and germ cells (sper-
matogonial cells) were determined for treated and con-
trol animals. It is expressed by the mitotic index (MI: 
number of dividing cells in 10000 cells / group). 

2.6. Biochemical Studies 

At the end of the experimental period, animals were 
killed by decapitation. Blood, liver and testes of the ex-
perimental animals were collected. Liver and testes 
chilled up for analysis and blood serum was prepared by 
centrifugation at 3000 rpm and chilled up for analysis.  

Determination of blood glucose was adopted using the 
method of Trinder [13] RNA and DNA were determined 
in liver and testes tissue according to the procedure de-
scribed by [14] and Schneider [15]. Total soluble protein 
of both organs tissue was carried out according to La-
wary et al [16] method. DNAase and RNAase activities 
of liver and testes tissues were dete rmined according to 
the methods described byBergmeyer [17]. 

2.7. Statistical Analysis 

Data for chromosomal analysis were analyzed using 
Chi-square test [18]. A statistical significance between 
the treated and control groups was done. 

Results of the biochemical; studies were analyzed to 
calculate the statistical significance between the treated 
and control groups using the statistical package for so-
cial science [19] program version 10. 

3. RESULTS 

3.1. As regards to Cytogenetic Effects 
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3.1.1. Somatic Cells (Bone Marrow Cells) 
The chromosomal examination in this study showed 

that the structural aberrations include gaps, breaks, 
fragments, deletions and endomitosis. Numerical aber-
rations involved polyploidy, hyperploidy (included 
cells with 41 and 43 chromosomes) and hypoploidy 
(included 38 and 39 chromosomes) were also studied 
and showed differences from that of the normal control 
group (Table 1), in the four tested plants and Alloxan 
group (diabetic rats). 

Total chromosomal aberrations showed highly sig-
nificant increase (P < 0.001) in diabetic rats compared to 
the normal group. Treatment with Kafta, Doum, Sammo 
and Araar inhibited the number of chromosomal aberra-
tions in diabetic rats. This inhibition was found to be 
significant when compared to untreated diabetic animals, 
but it remains significantly higher than the normal con-
trol group. 

The main frequent types of structural aberrations were 
deletions, endomitosis and gaps, which showed a sig-
nificant increase (p < 0.001, p < 0.01, pp < 0.05). The 
mitotic index showed a highly significant depression 
after injection with Alloxan (in diabetic rats) which in-
crease near to the control after treatment with the metha-
nolic extracts of the four plants used. 

3.1.2. Spermatogonia 
The chromosomal examination of spermatogonial 

cells in diabetic animals after and before treatment with 
plants showed more frequencies of structural and nu-
merical aberrations of chromosomes than the normal 

 

group (Table 2). The diabetic rats had the most frequent 
of chromosomal aberrations (structural and numerical, p 
< 0.001) when compared to the other groups. Treatment 
with the methanolic extracts of the four plants inhibited 
the induced chromosomal aberrations significantly. The 
main frequent types of structural aberrations were dele-
tions and endomitosis. 

The number of dividing cells (MI) decreased signifi-
cantly in diabetic animals and showed a significant in-
crease after treatment with the medicinal plants used in 
the study. 

3.1.3. Spermatocytes 
Table 3 presents the results of structural and numeri-

cal abnormalities in spermatocytes of all studied groups. 
The observed types of abnormalities were x-y univalent, 
autosomal univalent, rings and chain. Diabetic rats (Al-
loxanized) showed a highly significant increase at level 
(p < 0.001) for total structural aberrations compared to 
the normal group (control). At all types of aberrations, 
the treatment with medicinal plants inhibited abnormali-
ties significantly but not normalized it. Numerical aber-
rations were recorded (Table 3) and showed a highly 
significant increase (P < 0.001) in diabetic rats, which 
decreased significantly after treatment with the extracts 
of medicinal plants. 

Cytogenetic studies showed that Araar and Doum had 
the lowest percentages of total structural aberrations, but 
generally statistical analysis showed that there were no 
significant differences between the four medicinal plants 
used. 

Table 1. Mean percentages ±SE of chromosomal aberrations in rat bone marrow cells after treatment with Kafta, Doum, 
Sammo and Araar. 

Structural aberrations Numerical aberr. S 

 Treatment Chromatid 
gaps 

Chromosmal 
gaps 

Chromatid 
breaks 

Fragments Deletions Endomitosis

Total 
structural 
aberr. S Hypoploidy Hyperploidy Polyploidy 

Total nu-
merical 

aberra. S

% of 
mitotic 

activities

1-Control 
0.8 
± 

0.4090 

0.0 
± 

0.0 

0.0 
± 

0.0 

0.0 
± 

0.0 

0.4 
± 

0.3309

0.0 
± 

0.0 

1.2 
± 

0.5106 

1.0 
± 

0.4472 

0.0 
± 

0.0 

0.0 
± 

0.0 

1.0 
± 

0.4472 
6.3 

2-Alloxan 
3.0 ± * 
0.3760 

1.8 
± 

** 0.4090 

0.6 
± 

0.3309 

0.6 
± 

0.3309

3.0 
±** 

0.3760

2.4 
± *** 
0.3309 

11.4 
± *** 
0.5785 

2.6 
± * 

0.4229 

1.0 
± * 

0.3760 

1.8 
± ** 

0.4090 

5.4 
±*** 

0.6243 
3.4 

3-Alloxan 
+ Kafta 

2.4 
± * 0.4229 

0.6 
± 

0.4229 

0.8 
± * 

0.2990 

0.4 
± 

0.3309

2.2 
± * 

0.2990

1.8 
± ** 

0.2990 

8.2 
± *** 
0.5106 

2.2 
± 

0.2990 

1.2 
± * 

0.2990 

1.0 
± * 

0.4472 

4.4 
± *** 
0.3309 

5.1 

4-Alloxan 
+ Doum 

1.6 
± 

0.4229 

0.6 
± 

0.3309 

0.4 
± 

0.3309 

0.2 
± 

0.2990

1.8 
± * 

0.2990

1.0 
± * 

0.3760 

5.6 
± *** 
0.4229 

1.4 
± 

0.3309 

0.4 
± 

0.3309 

0.6 
± 

0.3309 

2.4 
± 

0.4775 
5.1 

5-Alloxan 
+ Sammo 

1.6 
± 

0.4229 

0.4 
± 

0.3309 

0.2 
± 

0.2990 

0.0 
± 

0.0 

2.4 
±** 

0.4229

2.2 
± *** 
0.2990 

6.8 
±*** 

0.4680 

1.2 
± 

0.2990 

1.2 
±* 

0.4680 

0.6 
± 

0.3309 

3.0 
± * 

0.3760 
5.4 

Mean ± 
S.E. 

6-Alloxan 
+ Araar 

2.2 
± 

0.409 

0.4 
± 

0.3309 

0.2 
± 

0.2990 

0.4 
± 

0.3309

1.4 
± 

0.3309

0.6 
± 

0.3309 

5.2 
± *** 
0.5106 

0.8 
± 

0.2990 

0.4 
± 

0.3309 

1.0 
± * 

0.4472 

2.2 
± 

0.5106 
5.1 

* Significant at P < 0.05, ** at P < 0.01 and *** at P < 0.001. 
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Table 2. Mean percentages ±SE of chromosomal aberrations in rat spermatogonial cells after treatment with Kafta, Doum, 
Sammo and Araar. 

Structural aberrations Numerical aberr. S. 

Treatment 
Chromatid 

gaps 
Chromosmal 

gaps 
Chromatid 

breaks 
Fragments Deletions Endomitosis

Total 
structural
abber.S Hypoploidy Hyperploidy Polyploidy 

Total numerical 
aberra. S 

% of mitotic
activities 

1-Control 
0.8 
± 

0.299 

0.0 
± 

0.0 

0.0 
± 

0.0 

0.0 
± 

0.0 

0.2 
± 

0.299 

0.0 
± 

0.0 

0.8 
± 

0.299

0.2 
± 

0.29 

0.0 
± 

0.0 

0.2 
± 

0.29 

0.4 
± 

0.33 
4.3 

2-Alloxan 
2.6 
± * 
0.42 

0.2 
± 

0.299 

1.0 
± * 
0.38 

0.8 
± * 

0.299 

2.8 
± *** 
0.41 

2.2 
±*** 
0.41 

9.6 
± ***
0.423

1.8 
± * 
0.41 

0.6 
± 

0.331 

1.6 
±  * 
0.331 

4.0 
±  *** 
0.447 

2.8 

3-Alloxan + 
Kafta 

1.2 
± 

0.4090 

0.0 
± 

0.0 

0.4 
± 

0.3309 

0.2 
± 

0.2990 

1.2 
± 

0.2990

1.0 
± * 

0.3760 

4.0 
± ***
0.4472

0.6 
± 

0.3309 

0.0 
± 

0.0 

1.0 
± 

0.4472 

1.6 
± 

0.4229 
3.9 

4-Alloxan + 
Doum 

1.8 
± 

0.4090 

0.2 
± 

0.2990 

0.2 
± 

0.2990 

0.0 
± 

0.0 

1.2 
± 

0.4090

1.0 
±  * 

0.3760 

4.4 
± ***
0.4229

1.2 
± 

0.2990 

0.0 
± 

0.0 

1.0 
± 

0.4472 

2.2 
± * 

0.5106 
4 

5-Alloxan + 
Sammo 

1.8 
± 

0.4090 

0.0 
± 

0.0 

0.2 
± 

0.2990 

0.0 
± 

0.0 

1.6 
± * 

0.3309

0.8 
± * 

0.2990 

4.4 
± ***
0.3309

1.0 
± 

0.3760 

0.6 
± 

0.3309 

0.8 
± 

0.4090 

2.4 
± ** 

0.5180 
3.8 

6-Alloxan + 
Araar 

1.6 
± 

0.3309 

0.8 
± 

* 0.2990 

0.8 ± * 
0.2990 

0.0 
± 

0.0 

1.6 ± ** 
0.3309

1.2 ± * 
0.2990 

6.0 ± 
*** 

0.3760

1.4 ± * 
0.3309 

0.6 
± 

0.3309 

1.2 ± 
0.46809 

3.2 
± *** 
0.5981 

3.5 

* Significant at P < 0.05, ** at P < 0.01 and *** at P < 0.001. 

 
Table 3. Mean percentages of chromosomal aberrations in rat spermatocytes after treatment with Kafta, Doum, Sammo and 
Araar. 

Group 

Number 
of 

exam-
ined cells 

X-Y univa-
lents 

Chain Ring 
Autosomal 
univalents 

Total Polyploidy N-1 N+1 Total 

  No % No % No % No % No % No % No % No % No % 

1.  
Control 

250 1 0.4 0 0.0 0 0.0 1 0.4 2 0.8 1 0.4 0 0.0 0 0.0 1 0.4 

2. 
Alloxan 

250 23 9.2*** 18 7.2*** 10 4.0** 18 7.2*** 69 27.6*** 15 6.0*** 9 3.6** 5 2.0* 29 11.6***

3. 
Alloxan 
+ Kafta 

250 15 6.0 10 4.0** 5 2.0* 10 4.0** 40 16.0*** 8 3.2* 2 0.8 2 0.4 12 4.8***

4. 
Alloxan 
+ Doum 

250 13 5.2** 9 3.6** 4 1.6* 8 3.2* 34 13.6*** 5 2.0 2 0.8 1 0.4 8 3.2* 

5. 
Alloxan 
+Sammo 

250 15 6.0*** 12 4.8*** 3 1.2 9 3.6** 39 15.6*** 6 2.4 3 1.2 2 0.8 11 4.4**

6. 
Alloxan 
+ Araar 

250 10 4.0** 9 3.6** 3 1.2 11 4.4** 33 13.2*** 7 2.8* 3 1.2 0 0.0 10 4.0**

* Significant at P < 0.05, ** at P < 0.01 and *** at P < 0.001. 

 
3.2. Biochemical Effects and Immunosystem 

In connection of the present biochemical analysis of 
liver and testes tissues to evaluate the four plants me-
thanolic extracts, diabetes caused in animals and aberra-
tions in blood glucose metabolism which inhibited the 
utilization of glucose in the body tissues. Table 4 
showed that diabetes produced highly significant in-
creases in blood glucose content (428% at normal con-
trol), but the four methanolic extracts of the medicinal 
studied plants ingestion (individually) highly significant 
reduced the elevated blood glucose in diabetic rats and 
the reduced values were around that of normal control. 

In addition, total soluble protein of liver and testes re-
sults of the experimental rats were presented in Table 4. 
These results showed that diabetes significantly de-
creased total soluble protein to 67% and 73% at normal 
control, respectively for liver and testes. The ingestion of 
methanolic extracts of the present studied plants im-
proved these abnormal contents which were 101-102% 
and 107-110% at normal control for liver and testes tis-
sues, respectively of diabetic rats. 

As regards to nucleic acids system of liver and testes, 
the contents of DNA and RNA (as shown in Table 5) 

ere decreased by diabetes to 51% and 60% for DNA w   
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Table 4. Influences of Kafta, Doum, Somma and Araar methanolic extracts on blood glucose and total soluble protein of liver 
and testes tissues of diabetic male adult albino rats. 

Total soluble protein (mg / g tissues) Blood glucose 
Treatments 

Liver (mean ± SD) % Tests (mean ± SD) % mg/dl % 

Normal control 186.60a ± 4.11 100 101.70a ± 2.17  77.60a ± 1.51 100 

Diabetic control 124.20b ± 3.23 67 74.50b ± 1.04 73 339.60b ± 11.20 428 

Kafta 188.80a ± 4.02 101 109.10a ± 2.84 107 81.40a ± 1.61 105 

Doum 189.00a ± 4.44 101 112.10a ± 3.24 110 82.20a ± 1.56 106 

Sammo 190.0a ± 4.87 102 111.0a ± 3.02 109 83.4a ± 1.99 107 

Araar 190.1a ± 5.12 102 110.8a ± 2.99 109 84.2a ± 1.39 109 

LSD 5% 21.11  11.41  9.21  

% relative to normal; Values are significantly different at normal control (p < 0.05). 

 
Table 5. Influences of Kafta, Doum, Somma and Araar methanolic extracts on DNA and RNA contents of liver and testes tis-
sues of diabetic male adult albino rats. 

Liver (mean ± SD) Tests (mean ± SD) 
Treatments 

DNA mg/g % RNA mg/g % DNA mg/g % RNA mg/g % 

Normal control 0.412a ± 0.012 100 0.208 a ± 0.007 100 0.315 a ± 0.003 100 0.182 a ± 0.005 100

Diabetic control 0.212 b ± 0.004 51 0.144 b ± 0.003 69 0.190 c ± 0.014 60 0.138 c ± 0.004 73 

Kafta 0.437 a ± 0.004 106 0.211 a ± 0.05 101 0.358a ± 0.007 114 0.197 ab ± 0.003 108

Doum 0.432 a ± 0.002 105 0.212 a ± 0.004 102 0.359 a ± 0.010 114 0.205 b ± 0.002 113

Sammo 0.436 a ± 0.003 106 0.218 a ± 0.007 105 0.367 ab ± 0.018 117 0.202 b ± 0.004 111

Araar 0.435 a ± 0.003 106 0.219 a ± 0.004 105 0.369 ab ± 0.005 117 0.201 b ± 0.007 110

LSD 5% 0.030  0.015  0.050  0.020  

% relative to normal; Values are significantly different at normal control (p < 0.05) 

 
and 69% and 73% for RNA content, respectively in liver 
and testes of diabetic rats relative to those of normal 
healthy control. In contrast, the administration of metha-
nolic extracts of the four medicinal plants (Flavonoids) 
increased and improved the reduced values of RNA and 
DNA of diabetic animals which readjusted to those of 
normal control either in liver or testes which were 101-
117% at those of normal healthy control rats. Conse-
quently, the activity of RNAase and DNAase (nuclease 
enzymes related to nucleic acids system) were deter-
mined in liver and testes tissue of the experimental ani-
mals. The obtained results are shown in Table 6, which 
observed that significant inhibitions were found in the 
DNAase and RNAase activity of the both organs tissue 
of diabetic rats related to healthy control. The inhibited 
activity by diabetes was ranged between 50% and 61% 
at normal control for the two nucleases activity (DNAase 
and RNAase). This may be due to the oxidative stress in 
diabetes coexists with reduction in the antioxidant de-
fense system and subsequently leads to the complica-
tions of diabetes [38]. Results of Table 6 clearly showed 
that significant stimulation were caused in the activity of 
both nucleases of liver and testes tissues of the diabetic 
rats by ingestion of the methanolic extracts of Kafta, 
Somma, Doum and Araar. The activity values were im-

proved around those of the normal healthy control in 
which the DNAase activity was 101-103% at control in 
liver and testes tissues of diabetic rats ingested with each 
of the four methanolic extracts but for RNAase the activ-
ity was 102% in liver and 107-112% in testes tissues of 
diabetic rats relative to normal healthy control by the 
same treatments. 

In case of immuno system, the changes in serum im-
munoglobulins (IgG, IgA and IgM) levels of alloxan 
diabetic rats treated with the methanolic extracts of the 
four medicinal plants are shown in Table 7. Data re-
vealed that diabetes reduced the three immunoglobulins 
of serum, but methanolic extracts ingestion of the four 
medicinal plants significantly increased the serum levels 
of IgG, IgA and IgM of diabetic rats. Diabetic rats in-
gested Sammo extract gave the highest levels of the 
three immunoglobulins when compared with the other 
used three medicinal plants. 

Table 8 showed the effects of methanolic extracts of 
the four medicinal plants on lipid profile of diabetic rats 
serum. The results observed that total lipid, LDL-C and 
total triglycerides (levels of serum of diabetic rats) 
amounted about 2 fold, while the total cholesterol of 
serum diabetic rats content was 1.5 fold than that of 

ormal healthy control but HDL-C level of diabetic rats n 
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Table 6. Influences of Kafta, Doum, Somma and Araar methanolic extracts on DNAase and RNAase activity of liver and tes-
tes tissues of diabetic male adult albino rats. 

Liver (mean ± SD) Tests(mean ± SD) 
Treatments 

DNAase IU/g % RNAase IU/g % 
DNAase ± 

IU/g 
% RNAase IU/g % 

Normal control 55.51a ± 1.11 100 40.12a ± 0.84 100 80.81a ± 1.21 100 41.11a ± 0.81 100 

Diabetic control 33.86b ± 0.87 61 20.12b ± 0.56 50 47.77b ± 0.97 59 21.00b ± 0.52 51 

Kafta 55.92a ± 1.01 101 41.00a ± 1.00 102 81.27a ± 1.78 101 44.44a ± 0.94 108 

Doum 56.01a ± 0.98 101 41.08a ± 0.87 102 81.42a ± 2.01 101 43.97a ± 0.78 107 

Sammo 56.11a ± 1.21 101 40.92a ± 0.79 102 83.00a ± 1.97 103 45.02a ± 0.87 110 

Araar 56.10a ± 0.94 101 41.10a ± 0.91 102 82.22a ± 2.00 102 46.01a ± 1.00 112 

LSD 5% 8.11  7.72  15.02  7.04  

% relative to normal; Values are significantly different at normal control (p < 0.05) 

 
Table 7. Mean values of serum immunoglobulins Ig.G, Ig.A and Ig.M of the diabetic rats treated with the four studied plants 
(mg/dl). 

Groups Ig.G Ig.A Ig.M 

Normal control 2462 a ± 121.11 335a± 16.61 227a± 10.12 

Control (diabetic) 2179.82 c ± 110.23 195.67 e± 10.01 166.15 d± 9.02 

Araar 2306.47 b± 114.50 258.28 c ± 13.02 192.41 c ± 9.99 

Kafla 2387.50 ab 114.50 231.95 d± 12.00 184.0 c ± 9.03 

Sammo 2457.67 b± 119.24 318.62 a± 16.07 235.93 a± 11.11 

Doum 2307.52 b± 119.24 288.22 b± 13.33 207.28 b± 10.24 

LSDS% 94.36 24.92 13.34 

 
Table 8. Mean values of serum lipid parameters of normal rats (mg/dl). 

Group Total lipid mean T. Cholest mean Triglycerid mean 
LDL – Cholest 

mean ± ISE HDL – Cholest 

Control normal rats 256.2a ± 12.1 71.7a ± 5.0 70.9a ± 10.3 12.5a ± 1.61 52.79a ± 2.1 

Diabetic control 453.73d ± 29.43 103.30c ± 10.00 126.41e ± 11.61 21.61d ± 1.10 45.90b ± 2.1 

Kafla extract 412.53cd ± 30.11 85.74b ± 7.42 92.17c ± 10.02 18.26c ± 1.02 53.38a ± 3.41 

Doum extract 378.94c ± 20.46 71.81a ± 6.66 88.45c ± 8.76 10.76b ± 0.99 60.58c ± 3.87 

Samma extract 296.20b ± 20.31 74.13a ± 6.04 80.00b ± 7.32 11.94a ± 1.02 66.28d ± 4.00 

Araar extract 443.5e ± 27.54 90.76b ± 8.91 106.01d ± 9.94 20.33d ± 1.03 47.92b ± 3.02 

LSD 5% 50.00 10.01 7.12 1.51 4.55 

 
serum was significantly decreased relative to that of 
normal control. Data in Table 8 found that all the used 
plants methanolic extracts significantly improved the 
lipid profile of diabetic rats serum in which total lipids, 
triglycerides, cholesterol and LDL-C contents in serum 
of the diabetic rats were significantly decreased and the 
values of ingested diabetic rats were around that of the 
healthy normal control, but HDL-C level of serum dia-
betic rats was significantly increased and their levels 
were around or more than that of healthy ones. The in-
gestion of Sammo methanolic extracts into diabetic rats 
produced the highest effects on lipids profile of diabetic 
rats serum. 

It means that, the methanolic extracts (Flavonoids) of 
Kafta, Somma, Araar and Doum ingestions treated the 
oxidative stress of diabetes in adult albino rats and the 

statistical analysis of the present results showed also that, 
there is insignificant difference between the four studied 
medicinal Egyptian plants. 

4. DISCUSSION 

Diabetes mellitus is one of the most common meta-
bolic diseases. In many countries the incidence of diabe-
tes mellitus has reached a high percentage. In a survey 
many of non-insulin-dependent diabetes was found to 
resort to the use of medicinal plants to treat their dis-
eases [20]. In fact, phytotherpay has been widely used 
because of the low cost and the easy availability of me-
dicinal plants. However, the studies on antidiabetic 
plants used are relatively recent and has begun to evolve 
in the last few years. Moreover, until recently, there has 
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been no extensive documentation of data on antidiabetic 
plants. 

In the present study, single injection of 60 mg/kg b. wt. 
Alloxan produce insulin-dependent diabetes animals 
experimentally. Alloxan induced genetic changes in so-
matic and germ cells. It reduced the number of dividing 
cells causing inhibition in the mitotic index than normal. 
Alloxan and streptozotocin (STZ) can destroy β-cells 
causing significant increase in blood glucose level. This 
increase in circulating glucose level is believed to con-
tribute to β-cell dysfunction [21]. This effect relates to 
their structure as a DNA alkylating agents, w.hich leads 
to necrosis of pancreatic beta cells and thus to a state of 
insulin-dependent diabetes mellitus [22]. The action of 
these drugs could also be due to alternation in membrane 
fatty acid content, which may affect Na+, K+ - ATPase 
activity, membrane fluidity, and fatty acid content [23]. 

Animals of Alloxan injected group showed more fre-
quent chromosome aberrations (structural and numerical) 
compared to the control or normal healthy group. It also 
showed low percentage of mitotic activity of cells. Oral 
treatment with methanolic extracts of Kafta, Doum, 
Sammo and Araar inhibited the frequency of chromoso-
mal aberrations significantly in both somatic and germ 
cells. 

Many authors have explained the antidiabetic effect of 
plants. They may stimulate insulin secretion from β-cells 
and induce regeneration, revitalization and/or hyperpla-
sia of the β-cells. Moreover, extracts of antidiabetic 
plants can act by initating the action of insulin by occur-
rence of active principles “an insulin-like action” and 
enable cells to achieve better utilization of glucose [9]. 
Antidiabetic plants can act by supplying β-cells with the 
necessary elements (Cu++, Mg++, Ca++) and reduce the 
action of insulinase, an enzyme that destroys the insulin 
in the liver. 

On the other hand, the results indicated that admini-
stration of Kafta, Doum, Sammo and Araar plant extracts 
improved (but not completely normalized) the diabeto-
genic action induced by Alloxan. It showed a hypogly-
cemic effect on blood glucose level in these animals. 
Such hypoglycemic effect could be through increased 
serum insulin levels provided by repair / regeneration of 
the endocrine pancreas [24]. This agrees with the results 
of Das et al. [25] who mentioned that the potential hy-
poglycemic nature of the leaf extract of Aegle mar-
melose improved functional state of pancreatic beta cells 
and help in regeneration of damaged pancrease [26], also 
added that the hypoglycemic effect of Biophutum sensi-
tivum leaf extract on diabetic rabbits is possibly due to 
pancreatic beta cell stimulating action. 

It is believed that the presence of flavone glycosidic 
components in the plant extract of Anastatica hierochun-
tia, is responsible for reducing the blood glucose level in 

STZ-diabetic rats [27]. 
The present results are in agreement with those of Is-

mail et al. [5], Halima et al. [28], Peyroux and Sternberg 
[29] and Wirasathian et al. [30]. They reported that dia-
betes caused an oxidative stress include stimulation lipid 
peroxidation and protein glycation as well as inhibition 
of antioxidative enzymes with alteration in the structure 
and function of collagen and basement membranes as 
well as reduced tissue soluble protein. Natural flavon-
oids such as those of Kafta, Somma, Araar and Doum 
methanolic extracts have been shown to reduce this oxi-
dative stress in experiemental diabetes [31, 32]. The 
lowering effect of plant flavonoids on diabetes may be 
due to the increase in insulin-receptor binding followed 
by increasing the signal sequences [33] or the antioxi-
dant of these flavonoids. The oxidative stress usually 
results in stimulated superoxide dismutase activity and 
inhibited insulin binding to insulin receptor [34]. These 
effects of diabetes were improved by flavonoids treat-
ment (presented in the methanolic extracts of the studied 
medicinal plants, [35]. 

In connection, the present studies of nucleic acids 
system and cytogenetic studies agreed those of our work 
[29] in which the induction of methanolic extracts of 
Kafta, Arrar, Somma and Doum into female and preg-
nant albino rats improved the stress effects of diabetes 
on tissue DNA and RNA contents and the ingestion of 
flavonoids methanolic extracts vigrously increased both 
nucleic acids content in animal tissues of diabetic rats 
and traffic over alternate enzymatic pathways which 
stimulated protein biosynthesis. Also, inhibited effects of 
diabetes on nucleases (RNAase and DNAase) activity 
may be due to the oxidative stress in diabetes coexists 
with reduction in the antioxidant defense system and 
subsequently leads to the complication of diabetes [36]. 
The improved effects of methanolic extracts on diabetic 
rats are in agreement with those of Halima – Abdou et 
al., [29] who found that in pregnant rats, flavonoids ex-
tracts improved the injurious effects of diabetes on the 
activities of nucleases. The stimulation of nucleases ac-
tivity of diabetic rat tissues under the treatments of fla-
vonoids of plant methanolic extracts may be due to that 
diabetes caused in animal an oxidative stress which 
produced great chromosomal aberrations. These dam-
aged DNA and blocked the action of RNA polymerase 
and so prevent replication process. The resulting damage 
must be repaired under the induction of flavonoid treat-
ment if DNA is return to its genetic integrity. The DNA 
damage is excised by the sequential of nuclease leaving 
a short gap which is filled in by action of polymerase. 
The final join is affected by polynucleotides ligase [37]. 

The results in Table 7 of immuno system showed that 
methanolic extracts of the four medicinal plants used in 
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the present experiment improved serum contents of IgG, 
IgA and IgM. These results are supported with those 
obtained by Nahla and Adbel-Nabi[38], they stated that 
ethanolic extract of Cleome droserifolia significantly 
increased serum total protein, albumin, α-globulin, 
β-globulin and γ-globulin of diabetic rats. These in-
creases may be an expression of the formation of more 
antibodies, since it is well known that most antibodies 
generated against particular antigen are mainly lie in 
γ-globulin fraction of serum proteins and circulate to 
lesser extent to β-globulin area [39]. Further more some 
of the antibodies have electrophoretic mobilities between 
β and γ globulin [40]. 

Data in Table 8 of lipids of profile observed that the 
methanolic extracts of the used medicinal plants im-
proved serum lipids profile of diabetic rats in which total 
lipids, cholesterol, triglycerides and LDL-C levels were 
reduced but HDL-C was increased in serum of diabetic 
rats. These results are in agreement with those of Ismail 
et al.[5] who found the diabetes increased all lipids pro-
file except HDL-C was decreased in rats serum. These 
disturbed effects were improved by injection with an-
thocyanin and epicatechin (flavonoid compounds). They 
found that the administration of flavonoids extracts into 
diabetic rats significantly increased adiponectin levels 
that stimulate the hypoglycemic action of insulin without 
altering the concentration of insulin in blood. Recent 
studies have revealed that adiponectin plays important 
roles in the regulation of lipid metabolism. For example, 
it increases free fatty acid oxidation in the muscle, en-
hances hepatic insulin action and inhibits foam cell for-
mation by reducing the accumulation of lipids in human 
macrophages and prevents atherosclerosis. 

The decreased serum insulin level may inhibit adi-
ponectin secretion from adipose tissue but flavonoid 
induction stimulated adiponectin secretion which stimu-
lated the action of insulin in lipid metabolism [5]. 

The present results are confirmed each other in which 
the stimulation of DNAase and RNAase activity was 
paralleled with those of DNA, RNA and protein contents 
and also with immunoglobulins levels of serum which 
were increased under the flavonoids ingestion into dia-
betic animals (observed in the previous results of the 
present work) and also confirmed by the findings of 
chromosomal aberrations of the present studies. These 
may be due to stimulation of protein biosynthesis proc-
ess to produce the specific factors (included antioxida-
tive enzymes) required to improve and treat the oxida-
tive stress of diabetes by replication and transcription 
needs a lot amount of nucleotides, which obtained in the 
tissue cells by hydrolysis of DNA and RNA via nucle-
ases [39]. 

The present studies concluded that diabetes is much 

harmful in the animal body, whilst the induction of fla-
vonoids extract (by methanol) of Kafta, Somma, Araar 
and Doum reduced these harmful of diabetes, which may 
be to the antiglycemic influences of flavonoids of these 
medicinal plants on the oxidative stress of diabetes via 
nucleic acids and protein metabolism. 
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