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ABSTRACT

tthanolic extract of Momordica charantia (BM) and Trigonetla foenum-graecum{TG/}
were used to investigate their antidiabetic activity in streptozotocin (STZ) Induced dia-
betic albino rats. BM and TG were given to the STZ induced diabetic rats at the concen-
tration of 500y / kg, 50mg/kg body welght respectively in different groups, orally once
a day for 4 weeks. Cidophage s also given to another group to support the results at
the concentration of 500mg/kg body welght orally once a day for 4 weeks. The results
reveled that oral administration of plant extracts significantly reduced glucose levels In
the following order: cidophage (1.08 fold), bitter melon (1.17 fold}. and fenugreek (1.33
Jold), as compared with healthy control rais, Insulin secretion was stimulated after 4
weeks of beatment with cidophage (0.87 fold), bitter melort (0.86 fold), and Fenugreek
{0.79 pld) us compared with non-dlabetic healthy control one. Levels of the liver en-
zymes AST arud ALT were normalfzed with bitter melont and ferlugreek treatment in a
similar degree as with cidophage, suggesting an improvement in Hver functions. Creati-
nine levels were normalized in all treated groups. Regarding (o lipid profile, there were
decreases in liver cholesterol, triglycerides, and LDL in diabetic rats afler treatment
wlith extracts. On the other hand, HDL levels were increased in the followtng order bit-
ter melon, cidophage, and fenugreek vespectively. Serumn nitric axide and maloaalde-
hyde levels were reduced 11 all treated groups. Levels of the antli-axddant GSH were in-
creased in all treated groups. Evan’s Blue extravasation fest {os a measure of
peripherad capillary permeabillty} significantly (ncreased n the skin of dlabetic ani-
mals, This effect was restored by ethanolic extracts of bitter melon, and_fenugreek re-
spectively. The diabetic group also showed delayed wound healing compared with the
treated diabetic group as measured by histopathologleal observation. Appiytng the ex-
perimerttal extracts acceleritted the rate of wound closure, indicating the beneficial role
of the bitier melon and fenugreek extracts in the healing process of the dlabetic wound.
Histopathological examinativn of pancreas from diabelic rats showed shrunken islets
and iheir shape were desroyed with gfiltration of tymphocytes compared to contral
group. In the niean time, animals treated with the experimenial extracts showed bigger
and comparable istels to thal of normal rats. The enlmgement of islets in diabetic ani-
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mals post treatment was higher U1 bitter melon-treated group followed by fenugreek-

group.

it was concluded that the ethanolic extracts of bitter melon, and fenugreek exhibit
promising and safe antt-diabetic activily especially ont peripheral circulation as mant-
Jested by decreased peripheral capillary permeabllity and accelerated wound healing
In an animal model of type-1 DM. Hence, it may be pursued for thetr clinical usefulness
in the morogement of diabeles mellitus and other associated complications.

Rey words: Diabetic rats, Peripheral clreulation, natural plants.

INTRODUCTION

Diabetes mellitus (DM} is the syndrome of
disturbed energy homeostasis, causcd by an
abnormal mctabolisin of carbohydrates, pro-
teins and fals. Tt Is the most common ends-
crine-metabolic disorder worldwide (Powers,
2008). The mosl devastating complicatton of
DM s vascular complications Including poor
wound healing as a result of peripheral vascu-
lar permeability dysfunction (Nadas et al,,
2009).

Untt]l now, the research for new antidlabet-
le agents represents a challenge to miedical
prolessions. For many years, many herbs and
plant preducis have been shown to have hy-
poglycemic action. among them are feou-
greek, apd bitter melon. Fenugreek seed
(Trigonella foenum-graecum L.) has been
shown to reduce glucose levels In type 2 dia-
betes and may help do so in type 1 {insulin
dependent) diabetes (Hannan et al., 3007).
Momordles charantla, also Is referred to as
bitter melon or bitter gourd, is commonly
known as vegetable insultn and has been
used as a traditional antl-dlabetie remedy {or
many years (Virdi et al., 2003).

Most of the studles that handled these
plants were focused on their action on hyper-
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glycemia and/or insulln metabolism. Howev-
er, their eflfects on peripheral circulation and
vascular pathology arc still unclear., Thus the
present study was planned o investigate the
effccts of (hese plant extracts on vascular
permcability in peripheral circulation In addl-
tion to their effects on nitric oxide and ¢xtda-
tive stress In rats with streptozolocin-induced
diabetes.

MATERIAL AND METHODS

2-1: Experimental animals :

Adult male albipo rats welghing 200 (o
220 gm were housed in Physiology Depart-
ment, Faculty of Veterinary medicine, Man-
soura University. Antmals were left for one
week to acclimatize the place. Rats were kept
In cages In a rate of six ratg per cages and
were provided with standard diet and water
ad-Ibitum.

2-2: Streptozotocin-induced diabetic an-

fxnal model ;

Induction of diabetes was done using the
diabtogenic compound streptozotocin (STZ)
(Elsper et al., 2000). In our study a single
dose of 50 mg/kg of streptozotocin STZ (Sig-
ma Chemical Company St. Louls. Missourd) in
0.1 M cltrate buffer (0.JM Ciiric acid, 0.1M
Trisodivm cifrate, pH Is 4.5) was adminlstrat-
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ed Intraprewoneally In a iotal volume of 1.0
mi. After 3 days of STZ tnjection, blood sam-
ples were laken from lip of the tail and hyper-
glyeemla was conflrmed by measuring blood
glucose levels directly using glueometer {(One
toueh technology, Roche group UK). Animals
showing fasting blood pglucose higher than
250 mg/dl were eonsidered diabetie and were
included in the study. Treatments were glven
dally by stommach tube after 3 days of induc-
tlon of dlabetes and contlnued [or 4 weeks.
Animals were divided frto the (ollowing
groups (6 rats each):
Group (1): tncludes healthy rats served as
normal control.
Group (2): includes rats received STZ only
and served as dlabetle control,
Group (3); dlabetic rats received daily dage
of 500 mg/kg BW of Cldo-
phage®,
Group (4): diabetic rals recetved dally dose
of fenugreek cthanollc extract
(50 mg/kg BW).
Group (B): dlabetic rats recetved daily dose
of bitter melon cthanolic cx-
tracl {500 mg/kg BW).

2-3: Preparation of the ethanolic ex-

tracts :

Fruits of bitter melon were cultivated In
the Faculty of Agrculture-Mansoura Unl-
versity. Fenugreek was purchased from lo-
cal comuncreial sourees of Mansoura eity. A
total of 250 ¢ of elther ground dry fenu-
greek sceds, or ground bitter melou were ex-
tracted with 1.0 L of 85% cthanol for 5 days.
The extraet was evaporated to drvness i a ro-
tavapor (Air Blow Equipiment. Chennal. India)
at 40-50°C under rcduced pressure. A semni-
solld material was obtalned (15-20 g). It was
stored at 0-49C unlll uscd. When necded. the
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residual extraet was suspended in distilled
water and used in the study in the previnusly
statedd concentrations (Senamayake et al,
2004).

2-4: Blood sampling

Alter 4 weeks post STZ injection, food
was  withdrawn for 12 hours, The (asung
aniimmals were sacrificed and blood samples
were cotlected info clean centrifuge tube. The
blood samples were allowed to coagulate and
centrifuged at 3000 rpm jor 20 minutes to
separate blood serum. Separated serum was
stored at -209C for subsequentl biochemitcal
aralyses.

2-b: Blochemdcal Analysos:

Serum Glucose was determined according
to {Irinder, 1889). Serum levels of alanine
aminotransferase (ALT] and asparfate amino-
transferase (AST) wore detenmined according
to method of Reltman and Frankel, (1987).
Detcrmination of serum creatlnine was donc
according to Larsen (1972). Serum choleste-
rof, HDL-cholesterol levels were determined
accord(ng to Nalte (1984). Delermination of
gerum triglyceride was done according to Buc-
colo G aand David H (1973). Serum LDL-
cholesterol was determined saccording to
Friedewald et al., (1972). Determination of
serum reduced glutathlone (GSH} was done
according to Beutler et al., (1083). Determu-
nation of nitrie oxtde (NO) was done accordlg
to method of Gluatarind et al., (2004), Serum
llpid peroxide (Malondlaldehyde) was deter-
mined according to Tatsukl et al., {1997}
Serum fnsulln was detormined by automated
Insulin immunoassay using Elecsys autoaria-
lyzer (Roche Diagnostics Mannhelm, Germaa-
ny), according to the manufacturer's instruc-
tioni= (Sapin et al., 2001).
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2-6: Measurements of Microvascular
Permeablilty (Evans Blue Agsay):

Evans blue, (a tetrasodlum dlazo salt) ex-
travasation test was vsed to measure vascu-
lar permeability (Verel, 1958). Evarns blue (20
mg/kg) was Injected in the caudal veln, where
it rapidly binds to plasma albumin. After 10
minutes, animals were killed and samples
from dorsal skin were taken for determination
of the exiravasated Evans bjue. Half of skin
sample wag dried at 60°C for 24 hours. and a
dry/wet weight ratio was ealculated to avoid
underestimation of EB dye concentration due
to local edema. The other half was placed in a
formamide solution {3 mL/g wet tissue) for 24
h lor dye extraction, The extracted amount of
EB dye was determined by spectrophotometry
al 620 nm using a 96-well microplate pho-
tometer. The concentration of EB was then
calculated from a standard curve and ex-
pressed as pg of EB per g of dry tissues (Cha-
kir et nl., 1908},

2-7: Wound creation:

Wounds were ereated after three days of In-
duction of dtabetes. Under anesthesia, the
baek of all the rats were shaved and skin
wounds were prepared (2.5 cm dlameter and
a depth of about 0.1 mm) (Whitby and Fergu-
son, 19901; Moast et al., 1696). Anlmals were
sacrificed at days 3 and 28 after wound erea~
tion. Skin samples were exeised, fixed in 10%
formalin. Slldes were stalned with hematoxy-
lin and eosin (H&E) for Ught microscopy eval-
uation.

2-8: Histopathological analysls:

Pancreas and skin wound {{ssues from
each rat were fixed overnighi (n t0% buffered
forrnalin solution and embedded {n paraffin.
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Sectloriga (¢ _m) were prepared and stained
with H&E.

2-9: Statiatienl analysis:

Data were analyzed by analysis of vartance
using the general liner model procedure of
SAS (BAS Institute, 2004).

RESULTS

3-1: Serum Glucose Lavels :

Serum glucose levels were significantly in-
ereased in dlabelic group when compared
with the control one. After four weeks of treat-
ment. glucose levels were significantly de-
creased in all trealed groups with cidophage.
bitter melon, fenugreek respeettvely (Table 1)

3-2: Serum ineulin Jevels :

Serum Insulls levels were signifieantly de-
creased in dlabetic group as compared to nor-
mal one. All treatments Inereases Insulin lev-
cls signlficantly; however, this increase was
higher in bttter melon than eidophage and
Fenugreek respectively (Table 1).

3-3: Liver Enzymes :

Alter Four weeks of treatment, both AST
and ALT levels were signifleantly normallzed
by the treatment with cldophage, bitter mel-
on. and fenugreek respectively {Tables 1).

3-4: S8erum level of Creatinine :

There were stgniilcant Increases In creatf-
rine levels In diabetic group. Four weeks post
treatment, creatinine levels were reduced In
all treated groups {Table 1).

3-5; Serum Lipld Profile :

There were significant increases in levels of
serum cholesterol. triglycerides, LDL, and sig-
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nlficant decreasc In HDL levels in diabetic
group Indicating a disrupting lipids metabo-
ttsm. After four weeks of treatment. eholeste-
rof. triglycerides, and LDL levels were reduced
signtficantly in the following order hitter mel-
on, cidophage, and lenugreek respeetively (Ta-
ble 2). HDL levels were significantly increased
in the order bitter melon, cidophage. and [en-
ugreek respectively (Table 2).

3-6: Free radlicals and antioxidants :

Therc were signlflcant increased in levels of
scrum niirie oxide (NO) and malonaldehyde
(MDA). and slgnificant decreascd in reduced
glutaihione {GSH) levels tn diabetic group. Af-
ter four weeks of treatment, serum nlivie ox-
Ide and malonaldehyde levels were significant-
ty redueed [n all treated groups {Table 3).
Reduced glutathione levels were increased in
all treated groups (Table 3).

3.7: Level of vascular permeability :

There was a significant increaged in vaseu-
lar permeabliity in dlabetlc group as com-
parcd to tiormal anc. After four weeks of breat-
mcnt, Evans blue (EB) dye levels were
significantly reduced in the [pllowing cldo-
phage, bitter melon and {enugreek, 1espective-
ly (Fig. ).

3-8: Histopathology of the pancreas

Histolugical finding of normal pancreas
(Fig. 24) showed predominant exocrine pan-
creatle tissuc eomposcd of acint with draining
ductules. Moreover, each islet was separated
Irom the acint by retlcular membrane and was
arranged In anastomosing cellular plate or
cords of cells, cells, D cells and F cells, Pan-
creatic Islcts of diabetic rata (Fig. 2B) revealed
sigmfcant archilectural  disarcay. which
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sometimes extended into the surrounding ex-
oerine tlssue. Islets were damaged, shrunken
in stze and inAltration of very {ew lymphocytes
was observed.

In diabetle treated rats (Fig. 2C and 2D):
the endocrine compenent of pancreas (istets
of Langerhans) retalned normal histology with
a scattered nodules within the substanees of
thc exocrine pancreas and exhibited no path-
oluglcal changes (No signs of panereatitis).

3-8. Histopathological results of skin

wound ;

a. Three daye post wound cyreation :

In normal control group, the created
wound was showed flling ol the wound gap
with bivad clot (Abrin, neutrophils and blood
platelcts), The inflammatory cells (mainly neu-
trophils) increased by tlinc to peak at three
days. Later on, macrophages started to re-
place the neutrophils (Fg. 3al. The inflarmma-
tory reaponse covered with thick crust (ne-
crotic iInflammatory eclls, tissue and bactertal
colony). The re-eptthelalization was seen
starting from the wound edges. I'n dlabetic
canirol group, the created wound was showed
less inflammatory cells as compared with non
diabetic one (Fig. 3B). The wound of dlabetic
rat treated with Fenugreek showed increases
In number of Inflarnmatory cells as compared
with dfabetic group (Fig. 3C). The wound heal-
g of diabetic rat treated with Bitter melon
showed Imflammatory phase with Inflammato-
ry cells more than which was ohserved in
group 2 and 3 but still less than the control
(Fig. 3D).

b. Twenty-eight days ufter wound creation
The created wound fn the control group

Vol. XII, Nuv. 1, 2010



Wehaish, F. E.; et al...

showed mature epldermuls with eplidermal
paplllae besides mature fibrous tssues
with few numbers of inflampatory cells
(F1g. 4A). In the diabetic group, the created
wound  was  showed  complclte  re-
epithellalization of the dermis with ab-
sence of epidermal papillae. Crust remnant
was stlll obgerved. The dermis showed
lesa mature granulation tssue Infitrated
with numercus inflammatory cells (Fig. 4B).
The wound of diabetic ral treated with
Fenugreek was  showed  complete re-
cpithetializatlon with apparently riormal ept-
dermal thickness. Granulation tlssue infll-
tratcd with macrophages was secn in der
mis (Fig 4C). The wound healing of diabetic
rat treated with Bitter melon showed same
picture of previous group except presence of
epldermal papillae, more collagen fibers and
less inflammatory cells (Fig. 4D).

DISCUSSION

Diabetes mellltus complications Include
cardiovascular disease, chronlc renal fallure,
retinal damage, and poor wound healing. Poor
healing of wounds, particularly of the feet,
can lead to gangrene, posasibly requiring am-
putation (Cobenas znd Bpizairri, 2003). In
diabetes. hyperglycemia aften leads to various
peripheral vascular complications {Awminl and
Parvaresh, 2008). The present Investigation
showed that administration of ethanolic ex-
tract of bitter melon (BM) in a dose of (500
mg/kg BW) normalized fasting blood glueosc
levels to 1.17 fold changes of non-dlabetic
healthy control rals in comparison to 6.22
folds Increascs In STZ diabetic untreated rats.
Fenugreek was reduced the blood glucese lev-
¢ls (1.33 fold) as compared with non-diabetic
healthy control rats.
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Normally, blood glucose levels are tighily
controlled by fnsulin, a hormoue produced by
the pancreas. Insulln lowers the blood ghucoese
level when It elevated after meals. In the
present fnvestigation, serum Insulln levels
were significantly reduced with induction of
diabetes. Treatment with cidophage and bitter
melonn were slgntficanily enharnced insulin
hormone secretion after 4 weeks of treatment.
Whereas, Fenugreek was normalized the ef-
fects of STZ Ilnjection on Insulin secretion to
lesser extent. These data confirms with theo-
retical mechanism of bitter melon in normalfz-
ing blood glucose levels by enhancing lnsulln
secretion (Nerurkar et al., 2008: Shih et al.,
2009).

The lver s an {mportant insulin-
dependent Hssoe, which plays a pivotal role In
glucose and Mpld homeostasts and {8 severely
affected during diabetes (Dol et al., 2007; In-
oue et al, 2008). In the present study, lo-
duction of diabetes by STZ In rats Induced el-
evated lUver engymes ALT and AST. These
results are In accordance with previously
studies reported that the Increase fn ALT ac-
tivities In diabetes were usually due to hepat-
occllular damage and was usually aceompa-
nied by an Increase in AST activities [Pepato
et al., 1989). Moreover, the AST and ALT ac-
tivity has been used as an indicator of lver
functions (Ezekwe and Martin, 1980). In the
present study after four weeks of treatment.
both AST and ALT levels were normallzed in
bitter melor and foriugreek in a simllar degree
as with cldophage. The decrease in AST and
ALT In treated groups towards near nofmal
levels 1s an evidence of the prevention of cellu-
lar and tissue damage under diabetic condi-
tions. These results are In agreement with
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previous study whieh reported that bitter mel-
on signifieantly tmproves liver (unetions (Ba-
dria et al,, 2008).

Liver also participates in the uptake of oxi-
dalion and metabollc conversion of [atty ac-
ids, the synthesis of eholesterol and phospho-
lipids and the secretion of speciiic classes of
serum lipoproteins. In dlabetes, fatty acids
are increasingly taken np by the llver and, af-
ter esterfficatton with glycerol phosphate, they
are deposited as triglycerides. As a resull. dla-
bette llver steatosis develops (Martocchla et
al., 2008). In the present Investigation, there
was an locrease in serum cholesterol level of
diabetie rats willch In agreement with previ-
ous studies reporting that the imhbalance in
lipid proflle chserved in DM could be due to
increased cholesterogenesls (Kwong et al.,
1981). The present study showed a decrease
In liver eholesteral, triglyeerides, and LDL in
digbetic rals after treatment with bitter melon
and lenugreek treatments in a slinilar degree
as with ridophage treatment. This reduction
may be attributed to Increased clearance and
decrcased production of the major transport-
ers of endogenousty synthestzed chaolesterol
and triglycerides. Whereas, HDL lcvels wcere
increased i the order from bitter melon, cldo-
phapge. and lermugreek respectively. These data
are in agreement with other studies reporting
the ability of bitter melon (Chaturvedt et al.,
2004) and Fenugreek (Sharma et al., 1990}
in modulating lipid profile.

Diabetes mellitus affects the kidney and is
tlie leading cause of diabetie nephropathy
(lwasakj et ul,, 1998). Scveral studies have
shown the presence of lipid deposits in the
kidney of diabetic human may play an imnpor-
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tant role In the pathogenesls of diabelle kid-
ney disease (Guijarro et al., 1898). Levels of
serum ereatinine refleet the Kidney [unetions
(Jafar et al., 2008). It has been reported that
the rate of glomerular eell {podocyte} apopto-
sig 1s Increascd In rats with streptozotocin-
induced diabetes mellitus (Menint et al,
2007). In agreement with this study, In the
present investigation, there was a signifleant
increase in levels of serum creatinine after
STZ Injection. Four weeks past-treatment.
creatinine levels were reduced in all treated
groups. These results are In agreement with
Hamden et al., (2010) who found fenugreek
could reduce creatintne in alloxan-induced di-
abetes. Mareover, our results agree with other
researchers who found bitter melon reduces
serum creatinine and kldney weight and Im-
proves glomular fliraion (Shetty et al.,
20085).

In dlabetes, there is an increase the pro-
duction of reactive oxygen species [ROS)
(Kakkar et al., 1008; Bhatia et al., 2003).
ROS could be effectively eliminated by several
Intracellular and extracellular antl(-oxidatlve
gystems (Lapshina et al., 200€). When the
generation of ROS exceeds anti-oxidant de-
fense mechanising, these unstable molecules
interact with biologlc macromolecules such as
lipids, proteins and DNA and lead to structu-
ral changes as well as functional abnormali-
ues. [t has been reported that increased oxl-
dative damage [measured as levels of
malondialdehyde (MDA} or its product thio-
Barbiturie reactive substanees [TBARS]| and
lowered antiuxidant delenses (measured as
activities of antloxidant enzymes, vitamin E or
() were the underlying mechanlsm of dlabctes
compllcations. An increase in TBARS level
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promotes DNA and protein alteratlons Includ-
ing changes in the enzyme activittes implicat-
ed In Ypid metabollsm and (ree radicals scav-
enging process (Kakkar et al., 1999:
Watanabe et al., 19989). Similarly, Increased
levels of pitric oxide end products have been
reported In pattents ol DM (Bhatia et al.,
2003). Marked production of NO leads to
pathologjcal changes in various physiological
systerns {Cotasantl and Suzukl, 2000; Per-
reault and Maretie, 2001) leading to periph-
eral vascular diseases {Maejima et al., 2001
Betirendt and Ganz, 2002). Glutathione, the
primary endogenous antioxidant, has a multi-
faceted role [n antioxidant defénse and it 1s a
direct scavenger of free radicals as well as a
Co-substrate for peroxide detoxdficatfon by
glutathione pcroxidases (Winterbourn,
1985). In agreement with these studies, we
found that MDA and NO were Increased In
comparison to control group. Moreover, In di-
abetic group reduced glutathlone was de-
creased Indicaling a disruption (n the balance
of the redox system. Four weeks post-
treatment, serum nitric oxide and malonalde-
hyde levels were reduced in all treated groups
bitter wnelon, cidophage, and fenugreek.

In diabetes. several mechanisms partici-
pates in the pathologic changes observed n
endothelial ceils. including hyperinsulinemia,
Increased oxddative stress, and inacttvation of
NO (Joshua et al., 2008; de Jager et al.,
2008; Plechl et al., 2008). Early in the
course of dlabetes, intracellular hypergiyce-
mia causes abnormalifies fn blood flow and
Increased peripheral vascular permeability
{Brausewetter et al., 2001; Gordon, 2004}
The Increase In capillary permeabllity 18 a
sign for the microvascular dysfunction at the
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artertolar and capillary level resuiting tn both
structural as well as functional changes espe-
cfally in peripheral organs, accounting for a
group of disorders called peripheral vascular
disease (PVD) In which obstruction of large ar-
terfes In the arms and legs may occur (Aback
et al., 19908). In the present Investigation,
vascular permeability to albumin was as-
segsed at the end of the experiment using
Evans Blue dye (Hulthen et al., 1988), We
found a significant increase of Evans blue
{EB) leakage primarlly In skin of STZ-dlabetic
animals, this finding {s In agreement with pre-
vigus studies (Viberti, 1983; Lawson et al.,
2006). Four weeks post-treatment, dye ex-
travasation levels were reduced in the follow-
ing order cidophage, bittermelon, and fenu-
greek rcspectively. However, cldophage and
bittermelon appears to exert higher but simi-
lar effects in reducing caplilary permeabillity
than fenugreek. Other studies also reported
the ablitty of some other plant products in
normalizing caplllary permeabllity (Rakajima
et al., 2001).

PVD Is a common and severe complication
of dlabetes that 1s characterized by damage to
or blockuge in the blood vessels distant from
heart.. In the dfabetic foot, the thickened
basement membrane is believed to tmpair mi-
gration of leukocytes as well as blood flow
through the capillaries. These ehanges. and
an impaired neurcgenlc vasodilatory re-
sponse, results in an Inabflity to achicve a
normal hyperemic response needed after (oot

Injury and Increase the risk of infection (Bild

et al., 1888). These findings account for the
15-lold Increase In sk for lower extremity
amputation geen in diabetic patients (Pinzur
et al., 2008). It has been reported previously
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that cutaneous wounding results in a de-
crease In antoxidant status as a result of the
production of ROS. One research study re-
poried that any dlabetic ulcer that lasts lor
more than 4 wecks Iy usually an Indication of
worse outcome and may lead to amputation
[Jeffeoate et al., 2004). In the present study,
the diabetlc group showed delayed wound
healing corpared with the treated diabetc
group as measured by histologleal observa-
tion. These findings are In agreement with
earlicr studics (Kawanabe et al., 2007; Qlu
et al.,, 2008). Thc administration of Bitter
melon and Fenugreck extract was found to
accclerate wound closure, Morenver, we fourid
that the treatcd group with fenugreek and Bit-
ter melon showed increased granulation Hs-
sue as compared with the non-treatcd group
that may be due to stimulation epithchial cell
proliferation and migration to wound area.
This was evident in the hlstologieal studles in-
dicating the beneficial role of the bitter melon
and fenugreek extracts on accelerating wound
bealing. These observations are In agreement
with other studies reporting that If the histop-
athology of the wound shows rapid eplthelial
development. It may be considered as a poat-
tive sign {Serasslan et al., 2007).

We further investigated the effects of the

different extracty on the pancreas histology.
Diabetes In the present study was indueed by
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mjection of STZ that targets pancreatic
B-cells via the glucose transporter {GLUT2)
and causes alkylation af DNA, thereby damag-
ing the pancreatc f-cells (Blsmer et al.,
2000; Szkudelskl, 2001). In agreement
with these studles, the histopathological ex-
amination ol pancreatic sectlons from dia-
betic group showed shrunken I1sleis and thelr
shape were destroyed with infiltration of lym-
phocytes, In contrast, treated animals showed
more Islets and they become comparable to
normal rat islets, although there were individ-
ual differences. Enlargement ol islets in dia-
betic animals post treatment was higher in
bitter melon-treated group than fenugreek-
treated group. These data are in agreement
with previous studled showed abillty of bitter
melon (Teoh et al.,, 2008) and [enugreek
(Chevalller, 2000} In accelerating wound
healing.

CONCLUSIONS

It was concluded that the ethanolle ex-
tracts of bitter melon, and fenugreek exhibit
promising and safe anti-diabetic activity espe-
clally on perpheral cireulatlon as manifcsted
by decreased vascular capillary pertmeabllity
and accelerated wound healing in an ankmal
model of type-1 DM. Henee, it may be pur-
sued for thefr clinical usefuliress in the man-
agement of dlabetcs mellitus and other asso-
clated complications.

Vol. Xl1. No. 1, 2010
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Table (1): Eftect of different treatments on studied biochemical parameters,
Croup Glucose Tnsulin AST | ALT Crestinine
mg/dl ulU/mL 1U/L L IU/L mg/dL
| Normal control 9833£4.84% | 5.29£0.005" | 30.66+1.20° | 833+ 186" | 0.54%0.08"
Diabetic control | 61133 £7.26" | 2.1140.06° | 81£2.08" | 3833+ 2.60° | 1.56£0.09*
| Cidophage 106334480 | 4.6150.16° | 31+208° | 12%0.56% |061£001°]
Fenugreek 130334 6.48% | 4.180.04° | 35330339 | 13.66% 0.67% | 0.6+ 0.06°
Bitter melon | 145+ 7.09% 4.5(1::0.17" 324361 | 13x1.15% [057 £0.03°
LSD 19.32 0.36 7.015 4.289 0.1666 |
Values are mean 25.F, Values with dimre;t Jetters in each columan are significantly difTerent at (P< 0.03). |
Table 2: Effect of different treatments on lipid profile parameters,
“_(;;;mmwmuhziwlesteml Triglycerides LDL HDL h
mg/dl mg/dL mg/dL myg/dL
Normal comtrol | 11433 14.37° 119 £ 2.08" 48.53 £4.65" 421 090"
Disbetic control | 204.67 £549° | 245674639 | 14151£623% | 14.03£2.04"
Cidophage 9733 + 4914 P& 5.29% 3461 £4.46° 40.53 9:.6_3:_‘)..__1
Fenugreek 106 + 4.04™ 18+ 4.16° 4510 £ 468 | 373 %1.48%
Bitter melon 936742859 | 105£265 | 31.18£328° | 4L48%1.02°
[?svl)m '''''' 13.183 (2.535 14.35 1.835

Values ure mean £5.E, Values with dilferent letters (n each column are significaatly different at (F< 0.05).

Mansoura, YVet, Med. J,
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Table (3): Effect of different treatments on oxidants and anti-oxidant parameters.

“"““‘;;:“‘“TW“?S““ I mpa | GSH

o uE?EJ ag/mL % muol/L
Normal control | 126%0.10° 121£0.13% | 34591237
Dibetic contral 25.43+239" 27%009"  17.034065°
Cidophage — 464+018" 136+ 0.03° | 34,24 £ 0.56 °
Fenugreek 3.06 + 0.09™ 135+£002° 31336002 |
Bitter melon 3.94 = 020" 1.36 £ 0.06 " 3365+ 1,10
LSD 2.776 0.205 3.446

Yalues are neah £5.E, Values with different Jetters in each columo ace significantly different af (P< 0.05).

Table 4: Fold change of the studied biochemical parameters after the different treatments as
gompared {0 nommal contro! values .

[ S12Z Cidophage Bitter melon | Fenugreek
Glucose Y 108 117 133
Ynsulin ¢.40 0.87 0.86 0.79
AST 164 ol 4 | 1|
ALT b 460 144 T 156 1.64 AJ’
Creatinine 2.91 1.13 1.06 1.11
Cholesterol 1.79 085 | 0.82 0o |
Triglycerides 2.06 0.93 0.88 0.99
 HDL 033 0.97 0.99 0.99
LDL 2.92 071 0,64 0,93
GSH 049 | 0.99 0.97 L 096
NO T 2018 2.10 233 243 |
Permeability 9.60 1.7§ 1.94 2.66

Marsoura, Vet. Med. J. Vol. XiI. No. 1, 3010
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Figure 1: Vaseular permeability as indjcated with Evans Blue assay In shin.

Figure 2: Photomicrographs of paricreas show: A. normal panereas with normal acind [Ac) and islets (IL)
contatming P-celts. B: pancreas of diabetic control rats with shrunken islets. C: pancreas of df-
abellc rats treated with 50 mg/kﬁ b.wt of Fenugreck. D: pancreas of dlabetc rats trezted with
500 my /kg b.owt of Biiter mcion [H & E x 105

Mansoura, Vet. Med. J. Vol. XII, No. 1, 2010
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Pigure 3! Photomcrogruph of skin gections 3 days post wournd creation show A: skin of normal control
rat showing crust {arrow head} covering blood ¢lot represented by fbrn {arrow} and nevtroph-
ils [ycllow arrow head) and hlvod plaleleds besldes re-epithelialization (corrugated arrow). B:
Skin of diabetic ral showing less inflammatory cells in inllammatory phase. C: Skin of diabetic
raf treated with Bliter melon thiek crust (arrow liead) granulahion tissue (thin arrow] and re-
epithelializatlon {thick arrow). D: Skin of diabetic rat ireated with Fenugreek showing increase
oumber of newtrophils (corrugated srrow), fbein {thin arrow) biesldes re-epithediatization (thick
arrow} H&E, x 10,

Figare 4: Pholomierograph of skin sections 3 days post wound creation show A: skin of normal control
rat showing erugl (arrow head) coviaing blood clot represented by brin (arrow) and neutroph-
(ls (rellow arrow hcad} and blood platelets besides re-cpithefiailzalion {corrugated armow). Be
Skdn of diabetic ral showing less 1nﬁammatory vells in Inflanunatory phase. C: Skin of dlabetic
rat treated with Bitter melon thick crust farrow head) grarulation tissuce (thin arrow) and re-
epithelializaifon {thick arrow]. D: Skin of diabielic ral (reated with Fenugreek showing fncrease
numb)c;‘{ gkf neutr&;phile (corrugated arrow), fibrin (thin arrow) besides re-epitheliatization (ttick
Arrow B, x 10,

Mansoura, Vei. Med. J, Vol. XIT, No. 1, 2010
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