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ABSTRACT

Back ground: Diabetes mellitus (DM) is a major health problem worldwide in recent time. Asia
and Africa are the most viable areas where the disease is feared to raise 2-3 folds. Many herbal
products have been recommended for the treatment of DM in ancient literature of Ayurveda in
India and other worldwide.

Material and method: Thirty male adult albino rats were used to investigate the effect of
Catharanthus rosea (C.roseus) on diabetic rats. Rats were divided into three equal groups, control,
diabetic non treated and diabetic C.roseus treated groups. After thirty days of treatment all rats of
each group were sacrificed. The body weight of each rat was determined at the beginning and the
end of each period. Blood glucose, serum insulin, lipid and protein profiles, liver and kidney
functions, blood picture and liver glycogen were determined for each rat at the end of each period.
Pancreatic samples were obtained and processed for microscopic and quantitative evaluation after
staining the prepared sections with heamatoxylin and eosin as well as special stain for
demonstration of the different pancreatic cells in the islets of Langerhans.

Results: The obtained results showed that the diabetic rats were diagnosed by laboratory
assessment to body weight loss, hyperglycemia, and hypoinsulinemia, significant increase in liver
and kidney functions, lipid and protein profiles and decreased liver glycogen content. While,
C.roseus treatment led to a significant improvement in these parameters except liver function.
Microscopically there was definite vaculation, degeneration, karyolysis and pyknosis of beta
pancreatic cells in the diabetic group, while other pancreatic cells were not affected (alpha and delta
cells). The use of C.roseus treatment of this study greatly improves such cellular changes.
Conclusion: It was recommended that the use of the water extract of C. roseus levies as a
hypoglycemic agent may offer a new hope to the diabetics in future. It's well recommended to use
variable doses and different periods of treatment to evaluate the best dose and period.
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INTRODUCTION

The increasing worldwide incidence
of diabetes mellitus in adults constitutes a
global public health burden. It is predicted
that by 2030, India, China and the United
States will have the largest number of people
with diabetes (Wild et al., 2004). Alloxan has

been commonly utilized as an animal model

of diabetes. Alloxan exerts its diabetogenic
actions when administered intravenous,
intraperitoneal or subcutaneous. The action of
alloxan on the pancreas is preceded by its
rapid uptake by the insulin-secreting cells (B-
cells) (Heikkila et al., 1976), and also due to
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autoimmune destruction of the B-cells of the
pancreas (Atkinson and Maclaren, 1994).
Catharanthus rosea (Raja et al.,
2009), family Apocynaceae originates from
Madagaskar, but now spreads throughout the
tropics and subtropics region of the world.
The other names of this plant are periwinkle,
madagaskar periwinkle, and sadabahar. Plant
extract of different parts of C. rosea

possesses  antibacterial (Careew and
Patterson, 1970), antifungal (Jaleel et al.,
2007), antiviral (Fornsworth et al., 1968),
and antioxidant
Wang, 2001). The alkaloids of C. rosea are
famous for anticancer activities (El-Sayed
and Cordell, 1981; El-Sayed et al., 1983;

Ueda et al.,, 2002). Several animal studies

properties (Zheng and

showed that ethanolic (Chattopadhyay et al.,
1991, 1992; Ghosh and Gupta, 1980) as
well as aqueous extract of leaves of C. rosea
lowered the glucose level of blood exhibiting
antidiabetic properties (Shabeer et al., 2009).
There were immunoenhancing properties of a
hetero polysaccharide isolated from the
leaves of C. rosea (Sukesh Patra et al.,
2010).

Leaves and twigs of Catharanthus
roseus have been reported to have
hypoglycaemic activity
induced diabetic rats (Singh et al., 2001).
The

improvement in parameters like body weight

in streptozotocin

methanolic extracts also showed

and lipid profile as well as regeneration of f3 -
diabetic  rats.
the

healing of pancreas, by methanolic Vinca

cells of pancreas in

Histopathological studies reinforce

rosea extracts, as a possible mechanism of
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their antidiabetic activity (Ahmed et al.,
2010).

MATERIAL AND METHODS

Material:

A-Animals:

Thirty adult male albino rats of local strain
with body weight (b. wt.) ranging between
120-140 gm were divided into three equal
groups:

Group I (Control group),

Group Il (Diabetic group) rats were given
subcutaneous alloxan (120 mg / kg b. wt.) in
order to induce diabetes mellitus.

Group 111 (C.roseus treated group) rats were
given alloxan to induce diabetes then given
aqueous extract of C.roseus (L.) 3 ml/ 100
gm b.wt orally.

B-Drugs and chemicals:

Alloxan (powder from B.D.H chemical LTD,
England)

Aqueous extract of C.roseus was prepared by
boiling 3 gm in 200 ml water then filtered.
Methods:

- Induction of diabetes mellitus: By giving
subcutaneous  freshly  prepared  alloxan
solution 120 mg / kg dissolved in 0.5 ml
acetate buffer (pH 5.5) to an overnight fasting
of the animals according to (Helal et al.,
2012). After 48 hours blood glucose level
was determined by glocometer. The rats
blood

200mg/100ml were used for the study.

having glucose  levels above
-Preparation of aqueous extract of C.
roseus (L.): The extract prepared by boiling
3 gm of C. roseuse (L.) in 200 ml of water

and filtered, then given to animals (3ml/100g
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b.wt as used in the egyption folk medicine)

orally by oral tube once daily for one month.

- Preparation of serum and determination

of various parameters: All animals were

weighted at the beginning and end of the
experiment, and blood samples collected
from the orbital plexus using heparinized
capillary tubes. Blood was collected part on
EDTA for hematological studies and the
other part in clean centrifuge tubes to
separate the serum by centrifugation for 10
min. at 5000 rpm, and the supernatant
serum was immediately separated for
biochemical analysis. Animals were then
killed and samples were collected for
histological examination. Livers were taken
for glycogen determination. Samples from
the pancreases were also taken, stained with
heamatoxylin and eosin (HX & E) and
modified aldhyde fuchsin (Halami, 1952)
for the histological study.

Student (t) test was used to compare
between groups, P< 0.05 was considered
significant (Snedecor and Cochron, 1980).

RESULTS

As shown in tables (1&2), alloxan
led to a significant decrease in the body
weight, liver glycogen and serum insulin with
significant increase in blood glucose level
and HOMA-IR (P<0.01), at the same time,
C.roseus  treatment  ameliorated these
parameters to the normal values as compared
to the control group.

As indicated in table (3), there was a
highly significant increase in serum T-Lipid,
LDL-C and

T-cholesterol,  Triglyceride,
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vLDL-C with a significant decrease (P<0.01)
in HDL-C and HDL-C/LDL-C in diabetic
group when compared with the control group.
While, in

significant changes in these parameters were

C.roseus treated group, no

recorded when compared with the control
group.

As shown in table (4), a significant
decrease (P<0.01) in total protein, albumin
and A/G ratio, and a significant increase
(P<0.05) in globulin level in the diabetic
group were observed when compared to the
control group. On the other hand, C.roseus
these

treated group nearly ameliorated

parameters, where this group showed a
significant decrease (P<0.05) in serum total
protein and albumin levels and showed no
significant change in serum globulin level
and A/G ratio when compared to the control.
As indicated in tables (5and 6), the
current study showed a highly significant
increase (P<0.01) in ALT and AST activities
in the diabetic group, while C. roseus treated
group,
activity but serum ALT activity showed a
little

showed the same effect on AST

correction where it recorded a

significant increase (P<0.05) in comparison
with the control rats. At the same time, serum
urea showed a highly significant increase in
both diabetic and C.roseus treated groups.
But, creatinine levels showed highly
significant increase (P<0.01) in the diabetic
group and recorded no significant change in
C.roseus treated group.

In table (7),

showed no significant change in RBCs count

the present results

Hct and granulocytes in both diabetic and

C.roseus treated rats, but WBCs and
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lymphocytes showed significant decrease
(P<0.5) in diabetic rats, while C.roseus
treated group showed no significant change
when compared with the normal rats.
Histological examination of the
pancreatic tissues from the control group
stained with Hx & E showed normal
pancreatic islets. Modified aldhyde fuchsin
stain showed the three main types of cells of
the pancreatic islets (alpha, beta and delta
cells). B-cells are more abundant, occupying
the central portion of the islet and contained
numerous granules. Alpha and delta cells
occupy the periphery of the islets. Delta cells
are usually adjacent to alpha cells and are
somewhat larger in size. Alpha cells are
granular and polygonal with central spherical
nuclei (Plates 1&2). Alloxan administration

led to shrinkage of the pancreatic islets. The

Table (1)

cytoplasm of the cells was vacuolated with
pyknotic nuclei and many necrotic cells were
seen and others showed  hydropic
degeneration (Plates 1&2). Pancreatic tissues
from C.roseus treated rats showed nearly
normal architecture of the pancreatic islets.
Most of the cytoplasm became granulated,
less vacuoles appeared in B-cells and nuclei
became normal (Plates 1&2). As shown in
table (8), a significant decrease (p<0.01) was
realized in number of A-cell, B-cell and D-
cell of the islets in the diabetic group, while
C.roseus treated group showed no significant
change in both A-cell and D-cell number,
but showed significant decrease (p<0.01) in
B-cell number when compared to the control
group, but the percentage change became

better when compared with the diabetic

group.

Percentage of body weight change in the control, diabetic and C.roseus

treated male albino rats.

Control

Diabetic

C.roseus

% Body weight
21.89+0.93
change

Data expressed as:
Mean + standard error,

**=P<0.01,

(+) = Increased from control,

13.26™+1.03

24.97"5+3.27

*=P<0.05,
n. s. = non significant,

(-) = Decreased from control.
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Table (2) : Serum glucose (mg/dl) and insulin (pg/ml) levels, glycogen
content and HOMA test in the liver (mg/dl) in normal, diabetic and C.roseus
treatment on male albino rats.

Control

Diabetic

C.roseus

Glucose (mg/dl)

121.8+1.11

286.47+3.36

128.8 "5+2.71

%

+135.14%

+5.74 %

Insulin (pu/l)

4.06+0.04

3.017+0.09

4.26 "5+0.07

%

-25.86 %

+4.93 %

Glycogen content
(mg/dl)

18.18+0.56

2.457+0.16

20.92 "*+1.56

%

-17.27 %

+17.07 %

HOMA-IR

1.22+0.07

2.117+0.08

1.35"5+0.05

%

Data expressed as:
n.s. = non significant,

+72.95 %

Mean + standard error, % = percentage of change, *=P<0.05,

+10.66 %

**= P<0.01,

(+) = Increased from control, (-) = Decreased from control.

Table (3) : Serum cholesterol (mg/dl), triglycerides(mg/dl),HDL-cholesterol
(mg/dl), LDL-cholesterol(mg/dl) and vLDL-cholesterol (mg/dl)levels in
normal, diabetic and C.roseus treatment on male albino rats.

Control

Diabetic

C.roseus

T. Lipid

303.8+2.08

436.2"+1.36

298.4"54+2.42

%

+43.58%

-1.78 %

T. cholesterol

109.4+1.96

199™+1.87

105.6 "5+1.63

%

+81.9%

-3.47 %

Triglycerides

85+1.37

92.27+1.02

87.6™+1.12

%

+8.47%

+3.06%0

(HDL-C)

25.2+40.73

19.2+0.97

26.4"5+0.93

%

-23.8 %

+4.76

(LDL-C)

67.2+2.34

77.76"°+0.98

61.68 "+1.73

%

+15.72 %

-8.21%

(HDL-C)/
(LDL-C)

0.38+ 0.02

0.25™+0.01

0.43 "+0.02

%

-34.21%

+13.16%

(VLDL-C)

17+0.28

28.44™40.2

17.52 5+0.23

%

+67.29%

+3.06%

pressed as: Mean + standard error, % = percentage of change, *=P<0.05, **= P<0.01, n.s. =

non significant,
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Table (4): Serum total protein (g/dl), aloumin (g/dl) and globulin (g/dl) concentration
and A/G ratio in normal, diabetic and C.roseus treated male albino rats.

Control

Diabetic

C.roseus

Total protein

6.34+0.11

5.7+0.04

5.94"+0.1

%

-10.09 %

-6.31%

3.54+0.13

2.84+0.07

2.92°+0.14

%

-19.77 %

-17.51 %

Globulin

2.8+0.19

3.3"+0.06

2.86 M5+0.17

%

+17.86 %

+2.14%

A/G ratio

1.29+0.13

0.86°+0.03

1.05"+0.01

%

Data expressed as:
n.s. = non significant,

-33.33 %

-18.6%

Mean + standard error, % = percentage of change, *=P<0.05, **= P<0.01,
(+) = Increased from control, (-) = Decreased from control.

Table (5): ALT and AST activities in control, diabetic and C.roseus treated on male

albino rats.

Diabetic

C.roseus

ALT (U/ml)

10.27+0.37

9.6"+0.51

%

+27.5 %

+20%

AST (U/ml)

7.4+0.51

11.2740.37

10.2"+0.58

%

Data expressed as:
n.s. = non significant,

+51.35 %

+37.84%

Mean + standard error, % = percentage of change, *=P<0.05, **= P<0.01,
(+) = Increased from control, (-) = Decreased from control.

Table (6): Creatinine and Urea activities in control, diabetic and C.roseus treated on

male albino rats.

Control

Diabetic

C.roseus

Creatinine
(mg/dl)

0.62+0.04

0.82"+0.04

0.66 "+0.02

%

+32.25 %

+6.45 %

Urea(mg/dl)

18.4+0.5

28.4"+0.51

22.6"+1.03

%

Data expressed as:
n.s. = non significant,

+54.35 %

+22.83 %

Mean + standard error, % = percentage of change, *=P<0.05, **= P<0.01,
(+) = Increased from control, (-) = Decreased from control.
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Table (7) RBCs and WBCs count, Hct value and percentage of lymphocyte and
granulocyte in control, diabetic and C.roseus treatment on male albino rats.

Control

Diabetic

C.roseus

RBCs count

8.94+0.29

8.35 "%+0.26

8.25"°+0.16

%

-6.59 %

-1.72%

42.92+1.52

44.2"5+1.15

43.8"+1.15

+2.98 %

+2.05 %

9+0.35

7.78°+0.16

8n+0.23

-13.56 %

-11.11%

90.02+1.42

82.58+1.62

87.86"°+1.76

-8.26 %

-2.39%

5.64+0.31

6.82"+0.35

5.58 "5+0.26

Data expressed as:
n.s. = non significant,

Table (8): Number of A-cell, B-cell and D-cell in pancreas of the control, diabetic and

C.roseus treated male albino rats.

90.02+1.42

Mean + standard error, % = percentage of change, *=P<0.05, **= P<0.01,

82.58"+1.62

-1.06%

(+) = Increased from control, (-) = Decreased from control.

Control

Diabetic

C.roseus

A-cell count

3.6740.33

1.677+0.33

2.67"+0.33

%

-54.5 %

-27.25%

B-cell count

91.67+0.88

57.337°+0.88

797115

%

-37.46 %

-13.82%

D-cell count

4.67+0.33

2.33740.33

3.67"5+0.33

%

Data expressed as:
n.s. = non significant,

Mean + standard error, % = percentage of change, *=P<0.05, **= P<0.01,

-50.1 %

-21.41 %

(+) = Increased from control, (-) = Decreased from control.
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Plate (1)

Photomicrographs of pancreas of the control (Co.),
diabetic (D) and C.roseus (W) treated rats.

Where:
a:normal alpha cell d: degenerated beta cell
b: normal beta cell P: pyknotic beta cell

903



Eman Helal et al

v: vacuolated beta cell (Hx & E X 1000)
Plate (2)

Photomicrographs of pancreas of the control (Co.), diabetic (D)
and C.roseus (W) treated rats

Where:

a:normal alpha cell v:vacuolated beta cell

b:normal beta cell d: normal delta cell

k: beta cell karyorrhexis S: atrophied and pyknotic nucleus of beta cell

(Modified aldehyde Fuchsin stain X 1000)
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DISCUSSION

According to the International
Diabetes Association 260 million people (7%
of the world population) have diabetes. Only
30 million people worldwide were diagnosed
with diabetes in 1985, but by 2000 that
number had increased to 150 million. By
2025, the number is expected to reach 380
million (Stanfield, 2011).

Various medicinal plants and their
extracts have been reported to be effective in
the treatment of diabetes (Marles and
Fransworth, 1995). Plants are rich sources
of antidiabetic, antihyperlipedemic and
antioxidant agents such as flavonoids,
gallotannins, amino acids and other related
polyphenols (Muruganandan et al., 2005;
Miyake et al., 2006 and Ashok-Kumar et
al., 2012).

A scientific  investigation  of
traditional herbal remedies for diabetes may
provide valuable treatment for the
development of alternative drugs and
therapeutic strategies. Alternatives are clearly
needed because of the inability of current
therapies to control all of the pathological
aspects of diabetes and the high cost and poor
availability of current therapies for many
rural populations, particularly in developing
countries (Marles and Farnsworth, 1995).

The present results, revealed loss in
body weight gain in diabetic rats when
compared with the control one. This loss may
be due to an excessive amount of glucose and
an insufficient amount of insulin in the
bloodstream. This triggers the release of
triglycerides from adipose tissue and
catabolism of amino acids in the muscle
tissue. A loss of both fat and lean mass,
leading to a significant reduction in the total
body weight gain and may be a result to fluid
loss especially in untreated diabetic patient
(Morley et al., 2006). While the
improvement in body weight gain after
C.roseus treatment may be due to its
stimulation effect on most aspects of
carbohydrate metabolism, including rapid up
take of glucose by the cells, increased rate of
absorption from the gastrointestinal tract and
even increased insulin secretion with its
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resultant secondary effects on carbohydrate
metabolism (Guyton and Hall, 2000 ;
Stanfield, 2011).

Serve hyperglycemia in diabetic rats
recorded in the present work can be
considered as a direct reflex to the marked
hypoinsulinemia caused by the selective
destructive cytotoxic effect of alloxan on f
cells of the pancreas which has a direct effect
on their membrane permeability by causing
failure of ionic pumps and increased cell
sizes. It also inhibits intercellular energy
generation; insulin secretion causes sudden
activation of quiescent cell for a high level of
protein synthesis and produced rapid and
massive beta cell death which leading to a
decrement in B cells number (Majno and
Joris, 1999)

The destructive effect of alloxan on
B-cells may be also attributed to the ability to
inhibit enzymes of tricarboxylic acid cycle
and Ca*? dependants dehydrogenises in B-cell
mitochondrion, causing ATP deficiency,
cessation of insulin production and cell
necrosis (Shafrir, 2003).

The present results also showed f-
cells with vacuolated cytoplasm in the
diabetic group. Vacuolation of the islet cells
is the most prominent lesion associated with
functional islet abnormality and development
of hyperglycemia (Bolaffi et al., 1986;
Kessler et al., 1999). Also, the vaculation
may be due to the diabetogenic action of
alloxan which induced highly reactive
oxygen radicals, which are cytotoxic to pB-
cells (Fischer and Homburger, 1980).

C.roseus treatment led to
insignificant decrease in serum glucose and
insulin levels, liver glycogen content and
HOMA-IR when compared with the control
group .This action is possibly due to
enhanced insulin secretion, decreased insulin
resistance and glycogen synthesis activation.
It seems to have a direct action on insulin
secretion through stimulation of secretion of
the Golgi complex (Oliver-Bever and
Zahand, 1979) or it may stimulate insulin
secretion through the B-cell receptor and
possibly through a direct effect on
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intracellular calcium transport (Campbell et
al., 1991).

The present results elucidated that
total lipids, triglycerides, total cholesterol,
LDL-cholesterol and VLDL-cholesterol were
increased significantly and HDL-cholesterol
concentration showed very highly significant
decrease in serum of diabetic rats. In
agreement with these results, Battell et al.
(1998) and Abdel-Moneim et al. (2002)
found marked increase of serum triglycerides,
cholesterol and LDL-cholesterol levels in the
diabetic animals. This decrease may be due to
the decrease in lipoprotein lipase (LPL)
activity secondary to insulin deficiency
(Minnich and Zilversmit, 1989) and agrees
with those of Moustafa et al. (2009) and
Osman and Kandil  (1991) who
demonstrated marked decrease of HDL-
cholesterol in serum of IDDM patients and
alloxan diabetic rats. Stanfield (2011)
reported that diabetes increase lipid transport
to cells as well as the production of reactive

oxygen species and free radicals that
contribute to the  development of
atherosclerosis. Specifically, diabetes

increases the number of LDLs that transport
lipids including cholesterol to the cells and
decreases the number of HDLs that transport
lipids and cholesterol to the liver.

The elevated level of serum
triglycerides in diabetic animals of the
present study may be attributed to decreased
clearance and increased production of the
major  transporters  of  endogenously
synthesized triglycerides (Rawi et al., 1998).
Also, the expansion of cholesterol pool in
diabetes might be explained by a higher input
into system through acceleration of intestinal
cholesterol synthesis or an increment of the
rate of intestinal cholesterol absorption
(Mathe, 1995). LDL-cholesterol in serum of
diabetic rats showed a significant increase.
This abnormality certainly plays a role in the
increased risk of cardiovascular disease.
Increased LDL-cholesterol may be due to
overproduction of VLDL by the liver or
decreased removal of VLDL and LDL from
the circulation (Tsustsumi et al., 1995).

Otherwise, alloxan diabetic rats
treated with the C.roseus extract showed no
significant change in lipids level when
compared with control group. These
observations indicate that the treatment with
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C.roseus were ameliorated these toxic effects
generally and turn back all lipids profile to
normal values. This result is in agreement
with those of Antia and Okokon (2005) who
reported that leaf juice of C. rosea produced a
significant  decrease in  serum total
cholesterol, triglyceride, LDL-cholesterol and
VLDL-cholesterol of rats.

The present study showed that serum
total proteins, albumin concentrations and
A/G ratio were significantly decreased
(p<0.01) in alloxan diabetic rats, while
globulin concentration showed a significant
increase (p<0.05) when compared with those
of non-diabetic ones. Helal et al. (2012);
Abdel-Moneim (2002) found a marked
decrease in serum total proteins and albumin
in the diabetic animals. This decrease in total
serum protein content of diabetic rats may be
due to the decreased amino acids uptake
(Garber, 1980) greatly decreased
concentration of a variety of essential amino
acids (Brosnan et al., 1984), increased
conversion rate of glycogenic amino acids to
CO; and H;O (Mortimore and Mandon,
1970), reduction in protein synthesis which in
turn may be due to a decrease in the amount
and availability of mMRNA (Peavy et al., 1985
; Wool et al,, 1986) and a reduction in
ribosomal protein synthesis as a result of
insulin deficiency (Jefferson et al., 1983).

Otherwise, treatment of alloxan
diabetic rats with the C.roseus produced a
significant decrease (p<0.05) in serum total
proteins, albumin concentrations and showed
no significant change in A/G and globulin
when compared with the control group. This
improvement in proteins profiles is in
harmony with increased serum insulin level.
This explanation is in agreement with those
of Flaim et al. (1985) who showed that the
decrease of serum total proteins and albumin
in diabetic animals was restored to control
rates by insulin treatment. Insulin injection
accelerates amino acids transport through
uptake of amino acids by cells (Werner,
1983) and angmenting incorporation of
certain amino acids into proteins (Granner,
1988).

The elevation of serum AST and
ALT activity in the present work may be
attributed to the excessive release of such
enzymes from the damaged liver cells into
the blood circulation. Where, there is an
inverse relationship between the liver activity
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and the level of enzymes in serum
(Awadallah and EIl-Dessouky, 1977). This
may be consistent with their greater need for
gluconeogenesis substrates or may reflect
damage of the hepatic cells due to
hepatotoxic effect of alloxan (Helal, 2000;
Youssef and Osman, 2002).

The significant increase of serum
urea and creatinine levels may be resulted
from failure of the body to excrete the
metabolic end products of proteins (Guyton
and Hall, 2000). Where, proteins metabolic
rate increased in diabetic group as a result of
gluconeogenesis increasing rate. And this
result can be caused by the hyperglycemia,
hypertension, or hyperlipidemia that occurs
with diabetes (Stanfield, 2011).The author
added that, hyperglycemia causes kidney
damage through glycosylation, activation of
protein kinase C, release of several cytokines
and increase activity of the polyol pathway .

The improvement of serum creatinine
level while serum urea level showed highly
significant increase in rats treated with
C.roseus may be due to its effect on kidney
function and decrease the excessive loss of
albumin in urine of diabetic rats.

Results of the present study revealed
that the decrease in the WBCs count as a
result of decrease proliferative response of
lymphocyte may be due to high glucose
concentration which concomitancy inhibited
the DNA synthesis of mitogen stimulated
lymphocytes and so high glycemic in
addition to the lack of insulin may
participates in the reduced proliferation
capacity of lymphocytes from diabetic rats
(Rosemari Otton et al., 2002). While,
C.roseus treated rats showed no change in
lymphocytes, this result may be due to
increase insulin level which stimulates DNA
synthesis and amino acids uptake in human
fibroblasts (Hollenberg and Cuatrecasas,
1975). Also, insulin was found to enhance the
response of lymphocytes to Concanavalin A
(Con. A), these cells were activated with
short-term pulse of Con. A; insulin was
capable of replacing the requirement of Con.
A for the continuation of the proliferative
response (Snow et al., 1980).

In conclusion, the present results
showed that the damage of pancreas in
alloxan-treated diabetic rats and regeneration
of pB-cells by C.roseus treatment was
observed. C.roseus extract at this dose
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(300 mg/kg) was effective and showed
normal results. This may be due to the
possibility that some [-cells one still
surviving to act upon by C.roseus extract to
exert its  insulin  releasing  effect.
Histopathological ~ studies  reinforce the
healing of pancreas, by C.roseus extracts, as
possible mechanism of their antidiabetic
activity.

References

— Abdel-Moneim A, Al-Zayat E and
Mahmoud S (2002): Effect of some
antioxidants on streptozotocin diabetic rats:
Comparative physiology. J. Egypt. Ger. Soc.
Zool., 38(A): 213-245.

— Ahmed MF, Kazim SM, Ghori SS,
Mehjabeen SS, Ahmed SR, Ali SM, and
Ibrahim IM (2010): Antidiabetic activity of
Vinca rosea extracts in alloxan-induced
diabetic rats. International J. of
Endocrinology, 6:10-11.

— Antia BS and Okokon JE (2005): Effect of
leaf juice of Catharanthus roseus Linn on
cholesterol, triglyceride and lipoproteins
levels in normal rats. Indian J. of
Pharmacology, 37: 401-402.

— Ashok-Kumar BS, Lakshman K, Jayaveea
KN, Sheshadri Shekar D, Saleemulla Khan
BS, Veeresh T and Veerapur P (2012):
Antidiabetic, antihyperlipidemic and
antioxidant activities of methanolic extract of
Amaranthus viridis Linn in alloxan induced
diabetic rats. J. Experimental Toxicological
Pathology, 64: 75— 79.

— Atkinson MA and Maclaren NK (1994):
The pathogenesis of insulin-dependent
diabetes mellitus. N. Engl. J. Med., 24:1428—
1436.

— Awadallah R and El-Dessouky EA (1977):
Serum enzyme changes in experimental
diabetes before and after treatment with some
hypoglycemic drugs. J. Ernahrungswilss,
16:235-240.

— Battell ML, Delgatty HLM and McNeill JH
(1998): Sodium selenate corrects glucose
tolerance and heart function in STZ diabetic
rats. J. Molecular and cellular Biochemistry,
179:27-34.

— Betteridge D J (1986): Lipoprotein
Metabolism. In: Recent Advances in
Diabetes. Nattrass M. editor. New York:

Churchill Livingstone, Pp: 91-107.

— Bolaffi JL, Nowlain RE, Grunz L and
Grodsky GM (1986): Progressive damage of
cultured pancreatic islets after single early
exposure to  streptozotocin.  Diabetes,
35:1027-1033.



Eman Helal et al

— Brosnan JT, Man KC, Hall H E,
Clobourne SA and Brosnan ME (1984):
Interorgan metabolism of amino acids in
streptozotocin-diabetic rat. Am. J. Physiol.,
244:151- 158.

Campbell DB, Lavielle R and Nathan
C (1991): The mode of action and clinical
pharmacology  of  gliclazide:  Review
Diabetes. Res. Clin. Pract., 14 (2): 21-36.

Careew DP and Patterson BD (1970): The

effect of antibiotics on the growth of

Catharanthus roseus tissue cultures. Lloydia, 33:

275-2717.

Chattopadhyay RR, Sarkar SK, Ganguli S,

Banerjee RN and Basu TK (1991):

Hypoglycaemic and antihypoglycaemic effect of

leaf of Vinca rosea Linn. Indian J. of Physiology

and Pharmacology, 35: 145-151.

Chattopadhyay RR, Sarkar SK, Ganguli S,

Banerjee RN and Basu TK (1992):

Antiinflammatory and acute toxicity studies with

leaves of Vinca rosea Linn in experimental

animals. Indian J. of Physiology and
Pharmacology, 36: 291-292.

El-Sayed A and Cordell GL (1981):
Catharanthus alkaloids XXXIV

Catharanthamine, a new antitumor bisindole
alkaloid from Catharanthus roseus. J. of Natural
Product, 44:289-293.

El-Sayed A, Handy GA and Cordell GA
(1983):  Catharanthus alkaloids, XXXVIII
confirming structural evidence and antineoplastic
activity of the bisindole alkaloids leurosine-N’b-
oxide (pleurosine), roseadine and vindolicine
from Catharanthus roseus. J. of Natural Product,
46: 517-527..

Fischer LJ and Homburger SA (1980):
Inhibition of alloxan action in isolated pancreatic
islets by super oxide dismutase, catalase and
metal chelator. Diabetes, 29: 213-216.

Flaim KE, Hutson SM, Lloyd CE, Taylor JM,
Shiman R and Jefferson LS (1985): Direct
effect of insulin on albumin gene expression in
primary cultures of rat hepatocytes. Am. J.
Physiol., 249:447-453.

Fornsworth NR, Svoboda GH and Blomster
RN (1968): Antiviral activity of selected
Catharanthus alkaloids. J. of Pharmacological
Sciences, 57: 2174-2175.

Garber AJ (1980): The impact of
streptozotocin-induced diabetes mellitus on
cyclic nucleotide regulation of skeletal muscle
amino acid metabolism in the rat. J. Clin. Invest,
65: 478-487.

Ghosh RK and Gupta | (1980): Effect of Vinca
rosea and Ficus racemososus on hyperglycemia
in rats. Indian J. of Animal Health, 19: 145-148.
Granner KD, Urray RK, Granner DK, Mayes
PA and Rodwell VW (1988): Hormones of
pancreas. In: Harpers Biochemistry. 20" ed.

908

Lange Medical Publication, California, Pp: 547-
563.

Guyton AC and Hall JE (2000): Text book of
Medical Physiology. Endocrinology and
Reproduction: Insulin, Glucagon and Diabetes
Mellitus. 10" ed. W.B. Sounders Company in
US.A.

Halami NS (1952): Differentiation of the two
types of basophiles in an adenohypophysis of the
rat and mouse. Stain Technology, 27: 61.
Heikkila RE, Winston B and Cohen G (1976):
Alloxan induced diabetes evidence for hydroxyl
radical as a cytotoxic intermediate. Biochem.
Pharmaco., 125:1085-1092.

Helal EGE (2000a): Effectiveness of an herbal
mixture with treatment of noninsulin dependent
diabetes mellitus. Al-Azhar Bull. Sc., 1: 201-
324.

Helal EGE (2000b): Effect of Balanitus
aegyptiaca fruits on some physicological
parameters in alloxan diabetic rats. Al-Azhar
Bull. Sc., 1: 325-347.

Helal EGE, Abd El-Wahab SM and
Mohamad AA (2012): Effect of Camel milk on
alloxan-induced diabetic rats. The Egptian J. of
Hospital Medicine, 49: 539-554.

Hollenberg MD and Cuatrecasas P (1975):
Insulin and epidermal growth factor. Human
fibroblast receptors related to deoxyribonucleic
acid synthesis and amino acid uptake. Journal of
Biological Chemistry, 250:3845-3850.

Jaleel CA, Gopi R, Lakshmanan GMA, and
Panneerselvam R (2006): Triadimefon induced
changes in the antioxidant metabolism and
ajmalicine production in Catharanthus roseus
(L.) G. Don. Plant Science, 171(2):271-276.
Jaleel CA, Manivannan P, Sarkar B,
Kishorekumar A, Sankari S and Rajaram P
(2007): Induction of drought stress tolerance by
keto-conazole in Catharanthus roseus is mediated
by enhanced antioxidant potentials and
secondary metabolite accumulation. Colloids and
Surfaces B. Biointerfaces, 60: 201-206.
Jefferson LS, Warren SL, Peavy DE, Miller
JB, Appel MC and Taylor TM (1983):
Diabetes induced alterations in liver protein
synthesis: Changes in the relative abundance of
mRNA for albumin and other plasma proteins. J.
Biol. Chem, 258(2): 1369-1375.

Kessler J, Hehmke B, Kloting | and Kohnert
KD (1999): Relationship  between the
histopathology of the endocrine-exocrine
pancreas parenchyma and beta-cell function in
the Chinese hamster CHIG / Han sub line.
Pancreas, 19(1): 89-97.

Majno G and Joris | (1999): Cells, tissues and
disease principles of general pathology. Braun-
Brunfield, Inc. U.S.A. Clsiall

Marle RJ and Farnsworth NR (1995):
Antidiabetic plants and their active constituents.
Phytomedicine, 2 (2):137-189.



Physiological effect of Peri winkle (C.roseus) on diabetic albino rat

Mathe D (1995): Dyslipidemia and diabetes:
Animal models. Diabet. Metab., 21(2): 106-111.
Minnich A and Zilversmit DB (1989):
Impaired triacylglycerol catabolism in
hypertriglyceridemia of the diabetic, cholesterol
fed rabbit: A possible mechanism for protection
from atherosclerosis. Biochem. Biophys. Acta,
1002: 324-332.

Miyake Y, Suzuki E, Ohya S, Fukumoto S,
Hirmitsu M, Sakaida K, et al. (2006): Lipid-
lowering effect of eriocitrin, the main flavonoid
in lemon fruit, in rats on a high fat and high-
choletsterol diet. J. Food Sci., 71:633-637.
Morley JE, Thomas DR and Margaret-Mary
GW (2006): In Cachexia: Pathophysiology and
clinical relevance, Am. J. of clinical Nutrition,
83 (4):735-743.

Mortimore GE and Mandon CE (1970):
Inhibition of insulin of valine turnover in liver. J.
Biol. Chem., 245; 2375-2383.

Moustafa AM, Helal EGE and Mohamed AA
(2009): Structural changes in the pancreas of
experimental diabetic rats under the effect of
some hypoglycemic medicinal plants. The
egptian J. of Hospital Medicine, 35: 271-287.
Muruganandan S, Srinivasa K, Gupta S,
Gupta PK and Lal J (2005): Effect of
maniferin on hyperglycemia and atherogenicity
in streptozotocin diabetic rats. J.
Ethnopharamcol, 97:497-501.

Oliver-Bever B and Zahnd GR (1979): Plants
with oral hypoglycaemic action. Quart J. Crude
Drug Res., 17: 139-196.

Osman HM and Kandil MT (1991): Effect of
insulin and/or oral hypoglycemic drugs on the
serum glucose level and lipid profile in
streptozotocin induced diabetes. El-Minia Med.
Bull, 2(2): 174-192.

Peavy DE, Taylor JM and Jefferson LS
(1985): Time course of changes in albumin
synthesis and mRNA in diabetic rats. Am. J.
physiol., 248: 656-663.

Raja ML, Nasir M, Abbas T and Naqvi BS
(2009):  Antibacterial activity of different
extracts from the Catharanthus roseus. Clin.
Exp. Med. J., 3: 81-85.

Rosemari Otton ROC, Carvalho R J and
Mendonca CR (2002): Low proliferation
capacity of lymphocytes from alloxan-diabetic
rats involvement of high glucose and tyrosine
phosphorylation of Shc and IRS-1. Life
Sciences, 71: 2759-2771.

Shabeer J, Srivastava RS and Singh S K
(2009): Antidiabetic and antioxidant effect of
various fractions of phyllanthus simplex in
alloxan diabetic rats. J. of Ethnopharmacology,
124: 34-38.

Shafrir E (2003): In Diabetes in Animals:
Contribution to the understanding of diabetes by

909

study of its etiopathology in animal models.
Biennial review Smith-Gordon, Pp: 231-235.
Singh SN, Vats P, Suri S, Shyam R, Kumria
M ML, Ranganathan S, and Sridharan K
(2001): Effect of an antidiabetic extract of
Catharanthus roseus on enzymic activities in
streptozotocin  induced  diabetic rats. J.
Ethnopharmacology, 76(3): 269-277.

Snedecor GW and Cochran WG (1980):
Statistical methods. Oxford and J. B. H.
Publishing Co., 7™ ed.

Snow EC, Feldbush TL and Oaks JA (1980):
The role of insulin in the response of murine T
lymphocytes to mitogenic stimulation in vitro. J.
of Immunology, 124:739-744.

Stanfieled CL (2011): In Principles of Human
Physiology 4™ ed. Pearson Education,Inc.,
publishing as Benjamin cummings.
Manufactured in the United States of America,
Pp:13&610-622&700.

Sukesh P, Kankan KM, Sanjoy KB, Biswajit
D, Debsankar D, Soumitra M, Bibhas B,
Tapas KM, Syed SI (2010): Structural
characterization of an  immunoenhancing
heteropolysaccharide isolated from hot water
extract of the fresh leaves of Catharanthus
rosea. Carbohydrate Polymers, 81:584-591.
Tsutsumi K, Inoue Y, Shime A and Murase T
(1995): Correction of hypertriglyceridema with
low and high-density lipoprotein cholesterol by
the novel compound No. 1886, a lipoprotein
lipase-promoting agent, in STZ-induced diabetic
rats. Diabetes, 44:414-417.

Ueda JY, Tesuka Y, Banskota AH, Haimaya
Y, Saiki | and Kadota S (2002):
Antiproliferative  activity of  Vietnamese
medicinal plants. Biological & Pharmaceutical
Bulletin, 25: 753-760.

Werner R (1983): Essential of modern
biochemistry. 1%t ed. Jones &Bart Wett
publishers. Boston Portala valley, Pp: 368-369.
Wild S, Roglic G, Green A, Sicree R and King
H (2004): Global prevalence of diabetes:
estimates for 2000 and projections for 2030.
Diabetes Care, 27: 1047-1053.

Wool IG, Strire-Walt WS, Karrhara K, Low
RB, Bailey P and Oyer P (1986): Mode of
action of insulin in regulation of protein
biosynthesis in muscle; recent progress in
hormone research. New York Academic Press,
Pp: 124-139.

Youssef MS and Osman AO (2002):
Hypoglycemic effect of Ambrosia maritima and
Origanum majorana on alloxan induced diabetic
rats. J. Drug Res. Egypt, 24(1-2): 151-153.
Zheng W and Wang SY (2001): Antioxidant
activity and phenolic compounds in selected
herbs. J. of Agricultural and Food Chemistry,
49:5165-5170.



Eman Helal et al

¢ Sl Alaal) (13 ) e LSSl il o ol gaaadl) 501
N5 ™ puga daaa dilile ¢t Gl o) A daaa el ¢ B @ e Cpall Jlaa Glay)
* vana Jalsll

daslal o lall oy ™ 5 Aol iy alal) A0S b sl o " 58 391 s - slall S )l e
s il (Y] b 4

Ghliall ST e Ly jil g Ll a3 43 5Y) 028 8 allad) 8 dsiall JSLie ST (e g Sl (i e iing
ol 31 e Sl Z e b Agadal) bl aladid ) 4as abaal) clul yall e el @llia, Jsall 3l ol i
Al La BT A% 5 Lo La] el g daliaal)

e S5l il aaa ol sanadl) Y Al ol AL S I3 all (e ¥ Jlasind o3 4l 28 8

Ao sane 0l B o 5Sh Lebe IS e sane SO ) 013 5adl 03 il o5 g Sy Aaall (51350

i) Al paliidly dolais G ST dallas de ganas ozdle (AlE Yy Sally s de sane s Anlia
(Lo v ) el (o IS 5 Ay ol Ay (3 5a IS (05 5 ¢ WSS

sl o2l S5 pll b il (s b pRlia s LS I oSl caillay SIS Ll
Fn 51 1 il Al bl Aaly Ll Aaglial) deganally 4 Jaally (5 Sy badd) Gle sanall SHOMA-IR
Lo Wl LA 8 et JaaSly aly Ui DA 8 Tan g1 30 T s

s 5ill

Gl 8 5 Alan) 4V 3 et seh ) el 0 L Galaidl Alded) of L gl S5
& i sl (6 sisa s 2SI (@il 5 Ll Jaes lacle il i o (8 U LA o o1 61 igl) 5 A ) sl
o 8 L) 5 sinne 830335 La L

910



	Percentage of body weight change in the control, diabetic and C.roseus treated male albino rats.
	Table (2) : Serum glucose (mg/dl) and insulin (pg/ml) levels, glycogen content and HOMA test in the liver (mg/dl) in normal, diabetic and C.roseus treatment on male albino rats.
	Table (3) : Serum cholesterol (mg/dl), triglycerides(mg/dl),HDL-cholesterol (mg/dl), LDL-cholesterol(mg/dl) and vLDL-cholesterol (mg/dl)levels in normal, diabetic and C.roseus treatment on male albino rats.

