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Abstract 

The study was designed to evaluate the Carica papaya (C. papaya) effect on diabetes mellitus 
(DM) and its complications. Ninety, clinically healthy white male rats of two months old (100 g 
average body weight) were divided into equal six groups of 15 rats each. Induction of DM was 
done by administration of rats by 65 mg/kg body weight (BW) of streptozotocin (STZ). 
However, C. papaya leaves aqueous extract (0.11 g/mL and 0.22 g/2mL) were administered to 
rats for 30 days. Our results revealed that after 15 and 30 days post-STZ injection, aqueous 
leaves extract of C. papaya improved the health status of treated diabetic rats, as serum glucose 
(276 mg/dL to 186.33 mg/dL), fractosamine (297.44 µmol/L to 272.44 µmol/L), total cholesterol 
(TC) (139.00 mg/dL to 121.46 mg/dL), triglycerides (TG) (197.69 mg/dL to 179.34 mg/dL), low 
density lipoprotein-cholesterol (LDL-c) (47.36 mg/dL to 20.90 mg/dL), and L-malondialdehyde 
(MDA) activity (2.01 nmol/g tissue to 1.81 nmol/g tissue) were decreased, while insulin (1.80 
µIU/mL to 2.33 µIU/mL) and high density lipoprotein-cholesterol (HDL-c) levels (52.10 mg/dL 
to 64.69 mg/dL) and catalase (CAT) activity (66.31 U/g tissue to 71.38 U/g tissue) were 
increased when compared with untreated diabetic rats.  STZ in the recommended dose induced 
DM and there were changes in previous parameters through reactive oxygen species ROS 
generation and oxidative stress in β cell of islet Langerhans in pancreas. It could be concluded 
that C. papaya leaves aqueous extract in doses of 0.11 g/mL and 0.22 g/2mL has antidiabetic, 
antihyperlipidaemic and antioxidant effect with protective effect on pancreas and other organs. 
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Introduction 

Diabetes mellitus (DM) is the most 
common disorder extend around the world. It 
is a more complex pathophysiology that is 
defined as the biochemical abnormalities 
associated with deviation in glucose 
metabolism [1]. The biochemical 
abnormalities caused by diabetes could be 
observed as hyperglycemia and protein 
catabolism as energy sources for the body and 
subsequent dyslipidemia [2]. Chronic 
hyperglycemia in diabetic cases is 
accompanied by dysfunction of various body 
organs especially eyes, kidneys and heart 
beside, the damage to nerves and blood vessels 
[3]. 

Medicinal plants are the spirit of modern 
drugs, which used all over the world in the 
daily life to treat various diseases [4]. There 
are many plants used in the treatment of 

diabetes, out of them, Carica papaya (C. 
papaya) which is named as FRUIT OF 
ANGELS as documented by Christopher 
Columbus. Various studies revealed that C. 
papaya leaf extract has a role in the treatment 
of DM due to enhancement of insulin 
sensitivity as in case of type II diabetes that is 
characterized by decreasing insulin sensitivity, 
resulting in insufficient glucose uptake by the 
cells. Several researches on animals and 
humans have stated that C. papaya leaf 
extracts could lower the glucose level, and 
reduce the diabetes complications. Various 
antioxidants in C. papaya leaf extracts are 
helpful in limiting of other complications of 
DM such as oxidative stress, kidney damage 
and fatty liver [5,6]. Herein, the aim of the 
present study was to evaluate the effects of 
aqueous extract of C. papaya leaves on 
experimentally induced DM in rats via 
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hematological, biochemical, histopathological 
and antioxidant parameter. 

Materials and Methods 

Plant 

Carica papaya leaves were collected from a 
native farm in Damietta city, Damietta 
Governorate, Egypt. Plant leaves were green in 
color and branched. 

Carica papaya leaves processing 

C. papaya leaves were washed in 1% iodine 
aqueous solution then distilled water. Then 
they were dried, cut into pieces then ground 
using mortar and pestle. Fifty grams of 
resulting leaves powder were soaked into 450 
mL of distilled water in conical flask with 
stirring carefully for 8 min, then corked and 
left for 14 h. The solution was filtered using a 
Whatman No.1 filter paper and the extract was 
stored in refrigerator at 4°C. Each extract 
containing 0.11 g/mL of C. papaya leaves [7]. 
Distilled water and 1% iodine were purchased 
from El-Gomhoria Company in Zagazig city, 
El-Sharkia Governorate, Egypt. 

Diabetogenic agent 

Streptozotocin (STZ) (2-deoxy-2-[3-
methyl-3-nitrosourea] 1-D-glucopyranose), 
was obtained from El-Gomhoria Company in 
Zagazig city, El-Sharkia Governorate, Egypt. 

Experimental design 

Ninety, clinically healthy white male rats 
were purchased from Laboratory Animal 
Housing, Faculty of Veterinary Medicine, 
Zagazig University. The animals were kept in 
metal cages and divided into 6 main groups. 
All animals were kept under hygienic 
conditions, given balanced ration with water 
ad-libitum and observed for 10 days before 
experimentation. Group I (n=15): comprising 
rats without treatment as a negative control. 
Group II (n=15): including rats with DM 
which induced in overnight fasted rats by a 
single intra peritoneal (IP) injection of STZ by 
a dose of 65 mg/kg BW freshly dissolved in 
0.1M citrate buffer (pH 4.5) [8].  Group III 
(n=15): rats were received orally a daily dose 
of C. papaya leaves aqueous extract (0.11 
g/mL) by stomach cannula for 30 days [7]. 
Group IV (n=15): rats were administrated 
orally a daily dose of C. papaya leaves 

aqueous extract as in group III for 40 days. 
After 10 days post C. papaya treatment, the 
rats were injected by STZ as in group II, 
followed by completion of C. papaya 
administration. Group V (n=15): rats with 
induced DM as previously described in group 
II were administered C. papaya leaves 
aqueous extract (0.11 g/mL) daily by stomach 
cannula for 30 days. Group VI (n=15): rats 
with induced DM as mentioned previously 
were administered C. papaya leaves aqueous 
extract (0.22 g/2mL) daily by stomach cannula 
for 30 days. The experimental animals were 
managed according to the management 
standards. The experimental study was 
approved by the Committee of Animal Welfare 
and Research Ethics, Faculty of Veterinary 
Medicine, Zagazig University, Egypt.  

Sampling 

Blood samples: The blood samples were 
obtained from the retro-orbital venous plexus 
of rats at 15 and 30 days post treatment 
without anticoagulant in sterile test tubes and 
left till clotting. Serum was separated by 
centrifugation at 3000 rpm for 15 min. The 
clear supernatant serum was aspirated gently 
by Pasteur pipettes. The serum was transferred 
to dry and labelled eppendorfs for biochemical 
analysis [9]. 

Tissue samples: Pancreas samples were 
collected at each necropsy after 15 and 30 days 
post treatment. After sacrifice, samples were 
immediately fixed in 10% neutral buffered 
formalin for 48 h for histopathological 
investigation. Five-microns thick paraffin 
sections were prepared, stained by 
hematoxylin and eosin (H&E) and then 
examined microscopically [10]. Also, parts of 
livers were collected and kept at -20°C till 
using for antioxidant enzymes determination. 

Tissue homogenate:  The homogenized 
liver tissue samples (100 mg of tissue) were 
added to 1mL of homogenization buffer (0.1 
M phosphate buffer, pH 7.4 containing 1mM 
EDTA and 0.005% butylated 
hydroxytoluene (BHT) (Sigma-Aldrich), then 
the samples were centrifuged at 8000 rpm for 
10 minutes and the supernatants were collected 
in a clean tube for antioxidant evaluation [11]. 

Biochemical and antioxidant studies 
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Levels of glucose [12], insulin [13], 
fructosamine [14], total cholesterol (TC) [12],   
triglycerides (TG) [15] and high density 
lipoprotein (HDL-c) [12] were estimated in the 
serum. Serum low density lipoprotein 
cholesterol LDL-c was obtained 
mathematically [16]. Furthermore, catalase 
(CAT) activity [17] and malondialdehyde 
(MDA) level were detected in tissue [18].  

Statistical analysis 

The obtained data was statistically analyzed 
using one way ANOVA according to Tamhans 
and Dunlop [19] using MSTAT-C computer 
program. The differences among the groups 

were calculated by Duncan's multiple range 
test. Values were considered statistically 
significant when p < 0.05.   

Results and Discussion 

All studies now are looking for natural 
substances used in the effective treatment of 
diabetes and its complication. There are 
several natural compounds that can reduce the 
activity of some enzymes shared in glucose 
metabolism, and other enzymes decrease the 
insulin action [20]. Other researches have 
stated that some compounds found in plants 
can modulate β-cell apoptosis and stimulate 
the action of insulin [21]. 

 

Table 1: Diabetic markers of rats in different groups at 15 and 30 days post treatment (n = 5, mean ± SE). 

Time of sampling 15 days 30 days 

Parameters 

Groups 

Glucose 

(mg/dL) 

Insulin 

(µIU/mL) 

Fructosamine 

(µmol/L) 

Glucose 

(mg/dL) 

Insulin 

(µIU/mL) 

Fructosamine 

(µmol/L) 

Gp (I)  111.67±3.28
c
 2.67±0.41

a
 250.42±48.74

b
 103.00±1.52

 c
 2.95±0.40

 ab
 240.00±15.59

 b
 

Gp (II)  510.00±40.4
 a
 0.95±0.02

c
 390.87±4.88

 a
 650.00±0.01

 a
 0.86±0.02

 d
 445.33±41.88

 a
 

Gp (III)
 
 104.00±2.08

 c
 2.83±0.21

a
 244.00±12.39

b
 100.00±0.57

 c
 3.26±0.15

 a
 241.55±11.65

 b
 

Gp (IV)
.
 201.67±38.5

 b
 1.94±0.22

b
 296.38±5.19

b
 181.00±24.63

b
 2.36±0.29

bc
 270.70±15.49

 b
 

Gp (V) (0.11g) 283.67±12.2
b
 1.79±0.09

b
 305.77±11.54

b
 206.67±14.24

b
 2.05±0.08

 c
 283.00±37.35

b
 

Gp (VI) (0.22g) 276.00±25.5
 b
 1.80±0.15

b
 297.44±14.66

b
 186.33±16.69

b
 2.33±0.26

bc
 272.44±35.04

 b
 

- Means in the same column characterized by different letters were statistically significant at P< 0.05 and the highest 

values were marked with the letter (a).  

Gp (I): control, Gp (II): diabetic group, Gp (III): C. papaya group, Gp (IV): prophylactic group, Gp (V): treatment 

group (0.11g), Gp (VI): treatment group (0.22g) 

 

Concerning to diabetic markers evaluation 
in our study, administration of STZ to rats 
showed a significant increase in serum glucose 
and fructosamine levels while serum insulin 
showed hypo-insulinemia in diabetic rats of 
group II when compared with the control as 
shown in Table 1. These results may be 
attributed to that STZ destroys pancreatic β 
cells leading to DM. Streptozotocin induces 
DM by free radical generation which causes a 
massive reduction in insulin secretion from 
beta cells of islets of Langerhans, which result 
in decrease in endogenous release of insulin 
and the destruction of beta cells may occur via 
oxidative stress, that increased the level of 
reactive oxygen species (ROS) in beta cells 
resulting in oxidative damage to DNA leading 
to DNA strand breaks [22]. Fructosamine is 
considered a reflection to glycemic control. It 
is a stable compound produced by glucose 

reacts non-enzymatically with amino groups 
on proteins, so it increased in DM. Also, it can 
undergo oxidative cleavage resulting in 
Advanced Glycation End products formation 
(AGEs), which contributed in long term DM 
complication [23]. Also, another experiment 
induction of diabetes in male albino rats by IP 
injection of STZ (solution prepared in 100Mm 
citrate buffer (pH 4.5) at a dose of 60 mg/kg 
BW) showed a significant increase in fasting 
blood sugar (FBS) and fructosamine and 
significant reduction in insulin [24]. While our 
results were partial agree with Amat-alrazaq 
[25] who stated that feeding of rats on high fat 
feed diet (HFFD) followed by injection with 
freshly prepared STZ in citrate buffer (35 
mg/kg, IP, single dose), resulted in persistent 
blood glucose levels between 200-350 mg/dL, 
hyperinsulinemia, and hyperlipidemia one 
week after STZ administration. The animals 
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were considered diabetic/ insulin-resistant, 
after 4 weeks. Diabetic rats showed an 
increase in fasting blood glucose (FBG) and 
fructosamine level, due to difference in dose 
and duration of treatment. Our results disagree 
with Henderson [26] who reported a non- 
significant change in fructosamine in diabetic 
patients who received 150 mg of anthocyanins 
for 3 months when compared with the control 
and this may be due to difference in duration 

of experiment and doses of flavonoid used. 
Histopathological results confirmed the 
findings in diabetic animals as pancreatic 
tissue in group II showed degenerative and 
necrotic changes with vacuolar degeneration 
of the cells of islets of Langerhans particularly 
β cells and marked atrophy in the pancreatic 
islets of Langerhans with complete necrosis 
and disappearance to large numbers of islets of 
Langerhans (Figure 1A).  

 

 

 

Figure 1: A: Pancreas of rats in diabetic group II, showing vacuolar degeneration of the cells of islets of 

Langerhans after 15 days post STZ injection, (H&E) X400. B: Pancreas of rats in C. papaya group (III), 

showing normal histological structures and architectures, (H&E) X100. C: Pancreas of rats in treatment 

group (V), showing atrophy to large percentage of the islets of Langerhans after 15 days post STZ injection, 

(H&E) X400. D: Pancreas of rats in prophylactic group (IV), showing vascular congestion after 30 days post 

STZ injection, (H&E) X100. 

 

In the current study, C. papaya has a role in 
improvement the picture of DM when 
administrated as a prophylactic (group IV) or 
as treatments (groups V and VI). A significant 
reduction in glucose and fructosamine levels, 
with a significant increase in insulin level were 

observed when compared with diabetic group 
II after 30 days post STZ injection as shown in 
Table 1. The hypoglycemic effect of C. 
papaya leaves extract may be caused by 
inhibition of fatty acid synthesis and decreased 
of cholesterogenesis [27]. The treatment of 
diabetic animals by the extract of C. papaya 



Zag  Vet  J, Volume  47,  Number 1, p. 45-56,  March  2019                  Hashem  et al. (2019)   

49 

leaves, lead to significant improvement in 
blood glucose level due to increase the 
numbers of functional β cell in islets of 
pancreas [5], and the reduction in rate of 
intestinal glucose utilization or an increase in 
peripheral glucose utilization [28,29]. Hii and 
Howell [30] explained the anti-hyperglycemia 
effect of flavonoids (present in C. papaya 
leaves extract) as they enhance the insulin 
secretion from pancreatic islet cells due to its 
action through changing in Ca

2+
 fluxes and 

cyclic nucleotide metabolism. Moreover, there 
is a prophylactic effect of flavonoids on 
pancreatic cell as keep on the integrity of cells 
[31]. According to the results of another 
experiment, administration of 50, 150 and 300 
mg/kg BW of ethanol leaves extracts orally to 
diabetic mice for 10 days, lead to a significant 
reduce in serum glucose level and a significant 
increase in serum insulin level [6]. Also, the 
hypoglycemic effect of C. papaya seeds 
extract may be either caused by stimulation of 
insulin secretion from the β cells of pancreas 
or may be due to increase of tissue uptake of 
glucose [22]. The aqueous C. papaya leaves 
extract stimulate the survived β cells with 
enhancement of more insulin secretion, instead 
of pointing to the regeneration of β cells of the 
islets as responsible for the insulin secretion 
and that was agree with our discussion [32]. 
While other studies [33-35] suggested that the 
administration of plant extracts contained 
flavonoids to diabetic rats helped in cell 
regeneration and restoration of islet size by 
producing cell hyperplasia. 

The histopathological results confirmed the 
biochemical results; Pancreas of rats in C. 

papaya group (III), showing normal 
histological structures and architectures 
(Figure 1B), Pancreas of rats in treatment 
group (V), showing atrophy to large 
percentage of the islets of Langerhans after 15 
days post STZ injection (Figure 1C), while 
prophylactic group (group IV) showed very 
mild to moderate degenerative and necrotic 
changes in the form of slight vacuolation of 
the cells of some islets of Langerhans, and 
mild atrophy of other islets of Langerhans 
(Figure1D). 

Diabetes Mellitus is a metabolic disease 
accompanied by hyperlipidemia which may be 
due to impaired lipolytic hormones action on 
fat depots [36] which may lead to 
atherogenesis and cardiac vascular disease 
(CVD) [37]. The present study showed a 
significant increase in serum TC, TGs and 
LDL-c levels and a significant decrease in 
HDL-c in diabetic rats (group II) when 
compared with the control after 15 and 30 days 
post STZ injection as shown in Tables 2&3. The 
hyperlipidemia may be due to increase of free 
fatty acid (FFA) mobility from peripheral 
depots [38], and decrease removal or increase 
production or both of one or more lipoproteins 
[39]. Also, reduction in serum HDL-c level 
which is the carrier of cholesterol to liver for 
metabolization, is a predisposing factor to 
dyslipidemia and atherosclerosis. Insulin 
deficiency or resistance may be the reason of 
dyslipidemia, as insulin inhibits the action of 
HMG-COA (3-hydroxy-3-methyl glutaryl 
coenzyme A reductase) which is responsible 
for LDL-c metabolism [40].  

 
Table 2: Lipid profile of rats in different groups at 15 days post treatment (n = 5 mean ± SE). 

    Parameters 

 

Groups   

Total cholesterol 

(mg/dL) 

Triglycerides 

(mg/dL) 

LDL-C 

(mg/dL) 

HDL-C 

(mg/dL) 

Gp (I)
 
 118.4±2.38 

c
   140.74±11.52 

c
   15.23±2.16 

b
   75.04±2.01

 a
   

Gp(II)  146.65±3.20 
a
   243.45±12.02 

a
   49.08±4.20 

a
   48.87±0.63 

c
   

Gp(III) 112.10±2.76 
c
   135.00±13.72 

c
   13.57±1.88 

b
  71.52±0.63 

a
  

Gp(IV)
 
 135.07±1.89 

b
    188.32±9.90 

b
   41.16±5.37

a 
 56.24±1.98 

b
  

Gp (V) (0.11g)
 .

 140.77±3.20 
ab

   199.80±3.51 
b
   48.80±3.78 

a
  52.00±2.54

bc
  

Gp (VI) (0.22g)
.
 139.00±2.20 ab   197.69±6.32 b   47.36±2.42 a  52.10±1.19bc  

- Means in the same column characterized by different letters were statistically significant at P< 0.05. Gp (I): 

control, Gp (II): diabetic group, Gp (III): C. papaya group, Gp (IV): prophylactic group, Gp (V): treatment group 

(0.11g), Gp (VI): treatment group (0.22g) 

 



Zag  Vet  J, Volume  47,  Number 1, p. 45-56,  March  2019                  Hashem  et al. (2019)   

50 

 
Table 3: Lipid profile of rats in different groups at 30 days post treatment (n = 5, mean ± SE). 

    Parameters 

 

Groups  

Total 

cholesterol 

(mg/dL) 

Triglycerides 

(mg/dL) 

LDL-C 

(mg/dL) 

HDL-C 

(mg/dL) 

Gp (I)  116.59±1.95
bc

 145.58±12.49
bc

 15.60±1.77
 b
 71.85±2.10

 a
 

Gp(II)  167.72±7.90
 a
 243.68±11.79

 a
 69.82±6.05

 a
 49.16±0.26

 c
 

Gp(III) 107.94
c
±0.53 122.00±1.62

 c
 10.42±1.04

 b
 73.11±1.23

 a
 

Gp(IV) 124.64±3.51
 b
 179.27±9.75

 b
 22.49±1.42

 b
 66.29±0.96

 b
 

Gp (V) (0.11g) 124.58±6.28
 b
 187.05±11.26

 b
 22.64±4.79

 b
 64.52±2.34

 b
 

Gp (VI) (0.22g) 121.46±2.93
bc

 179.34±23.71
 b
 20.90±5.70

 b
 64.69±1.90

 b
 

- Means in the same column characterized by different letters were statistically significant at P< 0.05. Gp (I): 

control, Gp (II): diabetic group, Gp (III): C. papaya group, Gp (IV): prophylactic group, Gp (V): treatment group 

(0.11g), Gp (VI): treatment group (0.22g) 

 

Administration of C. papaya aqueous 
leaves extract in groups IV, V and VI showed 
significant decrease in serum TC, TGs and 
LDL-c levels and a significant increase in 
serum HDL-c level when compared with 
diabetic group II after 30 days post STZ 
injection as shown in Table 3. ie. There was an 
improvement in lipid profile after 
administration of C. papaya. The 
hypolipidemic effect of C. papaya may be due 
to flavonoid action which was one of the 
components of C. papaya. The improvement 
of serum LDL-c level may be due to decrease 
of VLDL and enhance hepatic depuration of 
LDL-c precursors [41].  Also, flavonoids 
improved TG and TC, as it inhibits HMG-CO 
reductase [42,43].  

Oxidative stress has a serious role in 
pathogenesis of DM and its complication [44]. 
It is formed during normal metabolism in the 
body and is stimulated by the environmental 
factors and chemicals, that effects on 
antioxidant status [45]. Scavengers of 
oxidative stress as CAT may have an effect on 
decreasing the hyperglycemia in DM, which 
considered supportive defense against ROS, as 
hyperglycemia aides in auto-oxidation of 
glucose and produces free radicals as 

superoxide that in turn caused lipid 
peroxidation. The CAT is localized in 
peroxisomes or micro-peroxisomes, which 
catalysis decomposition of H2O2 to water and 
oxygen, thus protects cell from oxidative 
damage [46]. With reference to the antioxidant 
and the lipid peroxidation assessment in the 
present study, administration of STZ to rats in 
diabetic group (group. II) showed a significant 
decrease in hepatic CAT activity when 
compared with all groups after 15 and 30 days 
as shown in Table 4, which may be due to 
depletion of endogenous antioxidants and 
generation of free radicals which caused by 
STZ injection [47]. Our results agree with 
other studies [48-50], in which, induction of 
DM in Wister rats by a single IP injection of 
STZ resulted in significant decrease of hepatic 
CAT activity after 2 months post STZ 
injection. Meanwhile, the present results 
disagree with Durdi and Timur [51] as catalase 
activity in the diabetic rats was increased in 
compare with the control group after IP 
injection of rats by STZ (50 mg/kg), due to 
enhanced ROS production, so intracellular 
enzymatic antioxidant tried to fight those free 
radicals by increasing CAT production. 
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Table 4: Antioxidant activities and lipid peroxidation in rats in different groups at 15 and 30 days post 

treatment (n = 5, mean ± SE). 

  Time of sampling  15 days 30 days 

    Parameters 

 

Groups 

MDA 

(nmol/g tissue) 

CAT  

(U/g tissue) 

MDA 

(nmol/g tissue) 

CAT  

(U/g tissue) 

Gp (I)  1.90±0.26
 b
 65.69± 2.59

 b
 1.26±0.21

 c
 69.90±1.37

 b
 

Gp(II) 3.00±0.45
 a
 48.6±3.17

 c
 3.50±0.25

 a
 50.89±3.91

 c
 

Gp(III) 1.70±0.26
 b
 77.69±1.47

 a
 1.30±0.15

 c
 78.08±1.07

 a
 

Gp(IV) 1.96±0.14
 b
 70.66±0.33

 b
 1.83±0.20

bc
 73.30±1.74

ab
 

Gp (V) (0.11g)
.
 2.50±0.20

ab
 66.31±1.22

 b
 2.36±0.17

 b
 71.38±0.78

ab
 

Gp (VI) (0.22g) 2.01±0.05
 b
 72.09±1.48

ab
 1.81±0.25

bc
 72.17±1.65

 ab
 

- Means in the same column characterized by different letters were statistically significant at P< 0.05. Gp (I): 

control, Gp (II): diabetic group, Gp (III): C. papaya group, Gp (IV): prophylactic group, Gp (V): treatment group 

(0.11g), Gp (VI): treatment group (0.22g) 

 

Carica papaya contains a lot of 
phytochemicals which act as antioxidant, like 
vitamins C and E, lycopene, and beta-carotene. 
They reduce the depletion of antioxidant 
enzymes, so they fight oxidative stress [52-
55]. Administration of C. papaya in groups IV, 
V and VI showed a significant increase in 
hepatic CAT activity when compared with 
diabetic group (group II) after 30 days post 
STZ injection that may be due to quench of 
free radicals by active hydroxyl group, 
sulfadryl group and thiol group of several 
amino acids which found in C. papaya [56]. 
Sadek [57] observed a significant reduction in 
lipid peroxidation, and enhanced activity of 
catalase in albino rats administrated C. papaya 
in a dose of 250 mg/kg BW for 40 days.  

 Lipid peroxidation (auto oxidation) is a 
chain reaction producing a continuous source 
of free radicals that initiates further 
peroxidation in the lipid rich membrane of 
lipoproteins by ROS like OH¯ (Hydroxyl 
radical), NO¯. [Nitric oxide radical], O2¯ 
[superoxide radical] and ROO¯ [Peroxyl 
radical] resulting in generation of lipid 
peroxidation products like MDA [58]. In our 
study, diabetic group (group II) showed a 
significant increase in hepatic MDA level after 
15 and 30 days post STZ injection when 
compared with other groups as shown in Table 

4. The increase in MDA may be due to that 
free radicals which caused lipid peroxidation 
and changing phospholipids structure lead to 
accumulation of MDA [59] with diminishing 
antioxidant activities in tissues [60].  

Administration of C. papaya in groups IV 
and VI showed a significant decrease in MDA 
when compared with diabetic group II post-
STZ injection as shown in Table 4. The 
improvement in MDA levels may be attributed 
to flavonoids content of C. papaya causing a 
decrease in lipid peroxidation. The reduction 
in MDA level by action of Inula britannica 
flower flavonoids (IBFFs) may be due to 
enhance antioxidant activities and decrease 
lipid peroxidation [61], also elevation in MDA 
may be due to vitamin E which appears to be 
the most vital free radical-scavenging 
antioxidants that works through membranes 
and lipoproteins, which acts as chain-breaking 
antioxidant that works as prophylactic against 
Poly Unsaturated Fatty Acids (PUFA) 
peroxidation by scavenging peroxyl radicals, 
vitamin E gives a hydrogen atom to the free 
radical, gets oxidized itself to a radical [62].   

Conclusion 

Streptozotocin (STZ) in a dose of 65 
mg/kg BW induced DM through ROS 
generation and oxidative stress in β cell of islet 
Langerhans in pancreas. C. papaya leaves 
aqueous extract in doses of 0.11 g/mL and 
0.22 g/2mL has antidiabetic, 
antihyperlipidaemic and antioxidant effect 
with protective effect on pancreas and other 
organs. C. papaya could be used as prophylaxis 
from diabetes as well as treatment to its 
complications, through its antioxidant 
activities. 
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 الملخص العربي

 الفئران سكر الذم المستحث تجريبيبً فى على  دراسبت ببثولوجيه إكلينيكية على تأثير نببت الببببز

 اٌٍُثٍ ثطّخ محمد ػىض و ّذ ػجذ اٌفزبح إضّبػًُشُّبء اح،  محمد ػجذ اٌؼظُُ هبشُ

 ِصر-جبِؼخ اٌسلبزَك -وٍُخ اٌطت اٌجُطري -لطُ اٌجبثىٌىجُب الإوٍُُٕىُخ

ِٓ روىر  09ػًٍ ولذ اجري اٌجحث  وِضبػفبره. ٌزمُُُ رأثُرٔجبد اٌجبثبز ػًٍ ِرض اٌذاء اٌطىري صّّذ اٌذراضخ

ِزطبوَخ وً  ِجّىػبد 6ػًٍ  اٌفئراْ لذ رُ رمطُُوجُ 099ثّزىضظ وزْ اٌطٍُّخ ظبهرَبً ػّر شهرَٓ و اٌفئراْ اٌجُضبء 

ػًٍ اٌذاء  َىَ 09ٌّذح ًِ 0 /جُ 9.00- جُ/9.00ًِ ولذ رُ دراضخ رأثُر ٔجبد اٌجبثبز ثجرػبد فأر. 01ِٕهب رحزىي ػًٍ 

.  (ى جراَ ِٓ وزْ اٌجطٌُىً وٍُ ِج 61اٌطىرٌ اٌّطزحث ثبٌحمٓ فٍ اٌغشبء اٌجرورىٍٔ ٌلاضزرثزىزوربضُٓ ثجرػخ واحذح )

لذ رحطٕذ اٌحبٌخ اٌصحُخ ٌٍفئراْ  و وِطزخٍص ٔجبد اٌجبثبز اٌطزرثزىزوربضُٓ حمِٓٓ َىَ  09و01ولذ أثجزذ إٌزبئج أٔه ثؼذ 

 186.33) اٌٍ (mg/dL 276فً اٌطُرَاٌجٍىوىز ظهرد فً ٔمص ِؼذلادواٌزٍ واٌّؼبٌجخ اٌّصبثخ ثبٌذاء اٌطىري 

mg/dL، 297.44أُِٓ-اٌفراوزىز µmol/L) ٌٍا (272.44 µmol/L ، ٌ139.00روي اٌىٍٍُطزُاٌىى mg/dL) ٌٍا 

(121.46 mg/dL ،197.69 اٌذهىْ اٌثلاثُخ mg/dL) ٌٍ179.34) ا mg/dL، اٌىىٌُطزُروي اٌٍُجىثرورُٓ ِٕخفط اٌىثبفخ ،

(LDL-c) 47.36 mg/dL) ٌٍا(20.90 mg/dL و L- malondialdehyde (MDA)   2.01 nmol/g tissue) ٌٍا 

(1.81 nmol/g tissue 1.80الأطىٌُٓ  . ثُّٕب ٌىحع زَبدح فً ِؼذلاد µIU/mL) ٌٍ2.33) ا µIU/mL ، ُٓاٌٍُجىثرور

ِمبرٔخ  U/g tissue 71.38) اٌٍ (U/g tissue 66.31ؤشبط اٌىزبٌُسmg/dL 64.69) اٌٍ (mg/dL 52.10 ػبٌٍ اٌىثبفخ

حفسد اٌذاء اٌطىري وّب أْ وبْ  اٌطزرثزىزوربضُٓاْ اٌجرػخ اٌّمزرحخ ِٓ  ٌجخ.واٌغُر ِؼب ثبٌذاء اٌطىري اٌّصبثخ ٌفئراْثب

هٕبن رغُُراد فً اٌمُبضبد اٌطبثمخ ِٓ خلاي أٔىاع الاوطجُٓ اٌزفبػٍُخ والإجهبد اٌزأوطذي فً خٍُخ ثُزب فً جسَرح لأجرهبٔص 

/ًِ ٌه رأثُر جُ 9.00- جُ/9.00ًِ ثجرػبدفً اٌجٕىرَبش. ؤطزخٍص ِٓ رٌه اْ اٌّطزخٍص اٌّبئً لأوراق ٔجبد اٌجبثبز 

 ِضبد ٌلإٌزهبة، ِضبد ٌٍهُىٍُخ وِضبد ٌلاوطذح ِغ رأثُر ولبئً ٌٍجٕىرَبش والاػضبء الأخري.

 

 


