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Abstract: Problem statement: Citrullus Colocynthis (L.) Schrab (cucurbitaceae family) (Handal) is a
fruit commonly known as bitter apple or bitter cather. Traditionally Citrullus colocynthis has been
used for the treatment of diabetes. In particulze,acute effect and rout of administration of atha
extract of the seedless puilp vivo remains untested. We investigated the effect fiérdint routs of
administration and their hypoglycemic and insulioptc effects of ethanol/water (20/80 V/V) extract
of the dried seedless pulp Gitrullus colocynthis (L.) Schrab on normal and alloxan-induced diabetic
rats. Approach: Rats were divided into two groups, normal and elibrats. Non-diabetic rats were
fasted for 18 h before the beginning of the expental procedure. About 25@ of normal saline
(i.e., vehicle) was administered to control growither i.p. (Group I) or orally (Group IIl) using
modified feeding canula. As 250 pulp extract was administered i.p. (Group Ilooally (Group V).
Five min, after the administration of the extractvehicle, an Intraperitoneal Glucose Tolerancet Tes
(IPGTT) was conducted (1.5 g glucose/kg) on groypl, Il and IV, but not Groups V or VI.
Alloxan-induced diabetic rats were fasted for 6efiobe the beginning of the experimental procedure.
They were divided into control (Group V) and trehtgoups (Group VI), each of 6 rats. As 2800f

the extract (equivalent to 300 mg Kgwas administered orally to alloxan treated-graubile 250uL

of the vehicle was administrated orally to the aalsrof control group. Serum samples were collected
at0, 1, 2, 3, 4 and 6 h following the treatmerd arere used for glucose and insulin determination.
Results: Oral, but not intraperitonial (i.p.) administratiof ethanol extract (300 mg Ky resulted in
acute, significant {0.05) and time-dependent changes in rat serum gguand insulin levels in both
normal and alloxan-induced diabetic rats. In exttezated alloxan-free rats, a maximum of 32.9%
reduction in serum glucose levels was observedvatlg Intraperitonial Glucose Tolerance Test
(IPGTT) using glucose-oxidase assay. A maximumprecil increase of 59.5% in serum insulin
levels following IPGTT was determined by ELISA. Eher, in alloxan/ethanol extract-treated group, a
maximum of 31% reduction in serum glucose levelweals as 370.2% increase in serum insulin levels
following IPGTT were observedConclusion: These results demonstrated that oral administraifo
the ethanol extract of the dried seedless pulgitillus colocynthis had normo-hypoglycemic (i.e., in
normal rats), antihyperglycemic as well as insufiopic actions in alloxan-induced diabetic rats.
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INTRODUCTION disease. DM can be defined as a group of metabolic
diseases characterized by chronic hyperglycemia,
Diabetes Mellitus (DM) is a common endocrine resulting from defects in insulin secretion, insuli
disease, possibly the world’s fastest growing nateb action or both, causing impaired carbohydrated lgoid
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protein metabolism and an increased risk ofthe 300 mL filtrate in hot oven (45-50°C). The oven
cardiovascular  diseases Knowledge of its dried ethanol extract (12 g) was dissolved in fesh
heterogeneous phenotypes is on the[z?stiabetes is prepared normal saline (0.9%) to a final stock totu
recognized as one of the leading causes of moybidit(1200 mg mLC"), which was used later to administer
and mortality in the world; about 2.5-7% of the W&  250uL (300 mg kg") of the extract to individual rats in
population are diagnosed with diabetes meffltus various treatment groups.
Despite of the significant effect of anti-hypergiygic
drugs and insulin sensitizers, there remains sifé&ts  Animals: White albino rats of both sexes (230-250 g)
that necessitate finding other alternatives. were obtained from the animal house at the Faaflty
Medicinal plants provide such valuable therapeutioviedicine in Jordan University of Science and
alternative Reaveret al.. In spite of the fact that Technology. Rat handling was in compliance with
insulin has become one of the most importantEthical Guidelines of University Committee on Anima
therapeutic drugs for diabetes, efforts are ongdg Resources. The rats were housed in standard metal
find insulin substitutes from other sources. Infaside cages (5 rats/cage) and were fed a stock diet (i.e.
from classical chemically prepared antihyperglyaesni  carbohydrate free) containing 50 wheat, 21 corn, 20
the use of traditional medicinal plants with soybean, 8% concentrated proteins and a 1% a raixtur
hypoglycemic effect has recently gained popularityof salts, vitamins and dicalcium phosphate. Watas w
world wide. More than 400 traditional plant treatrtse supplied ad libitum. These rats were kept at room
for Diabetes Mellitus (DM) have been reported, buttemperature (22°C) at all times.
only a small number of these have received scientif
and medical evaluati&if'. Preparation of diabetic rats. In order to achieve
Citrullus Colocynthis (L.) Schrab (cucurbitaceae steady state levels of serum glucose, normal rate w
family) (Handal) is a fruit commonly known as bitte fasted for 18 h, while diabetic rats for 6 prior to
apple or bitter cucumber, found in Sudan, Iran andhe administration of the extrdé Alloxan
India and in the deselfs The dried pulp oCitrullus ~ monohydrate (Sigma, USA) dissolved in tap water. i.
Colocynthis has been used for constipation, edemapH<6.0) was administered i.p. to 18 h fasted-rata a
bacterial infections, cancer and diabBt#s A.  dose of 150 mg Kg. Alloxan protocol was executed
Recently, the antioxidant effects and the effecthe 48 h before the onset of the experimental procedure
aqueous extract of the pulp on kidney and liverand was followed by the measurement of serum
functions were reportéd. Nevertheless, to date, the glucose and insulin levété*® Diabetic rats those
scientific  scrutiny of Citrullus colocynthis, is  were defined as having a serum glucose in the range
insufficiently documented and warrants systematicof 13.9-20.8 m mol [* (250-375 mg dr%), while
analysis. In particular, the acute effect of eth@xtract normal non diabetic rats were defined as thosengavi
of the seedless pulp in vivo remains untested.hth t serum glucose in the range of 6-7.6 m mo! (108-
present study, the effects of orally administered137 mg dirt)*?.
Citrullus colocynthis seedless pulp ethanol extract on
serum glucose and insulin levels in normal andxalto  Experimental procedure:

induced diabetic-rats were investigated. Non-diabetic rats (Fig. 1): Rats in this study were
divided into different treatment groups 6 rats eaold
MATERIALSAND METHODS were labeled as follow:

Non-diabetic rats were fasted for 18 h before the
Collection of the plant: Fresh Citrullus colocynthis  beginning of the experimental procedure. 280 of
fruits were collected from the city of Agaba in the normal saline (i.e., vehicle) was administereddotol
southern province of Jordan. Mature black seed® wergroups, either i.p. (Group 1) or orally (Group IU¥ing
separated manually from the pulp of the fruits. M,he modified feeding canula. 25QL pulp extract was
the pulp was dried and minced with a grinderadministered i.p. (Group Il) or orally (Group V).
(Muleinex) into a powder in preparation for extiant Five min, after the administration of the extract o
vehicle, an Intraperitoneal Glucose Tolerance Test
Preparation of the extract: The pulp powder from (IPGTT) was conducted (1.5 g glucose/kg) on Groups
individual Citrullus colocynthis (250 g) was extracted I-1V, but not Groups V or VI (diagram). 50 serum
three times at room temperature with 100 mL ofsamples were collected from waken rats using
water/ethanol mixture (80/20, v/v) for 6 h eachsubsternal heart pricking of each and every rad,at
round'”. Ethanol-soluble portions were pooled from 15, 30, 45 and 60 min following glucose administrat
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Table: 1: Treatment protocol for the Control angh&xmental groups of normal and diabetic rats

i.p. Admin Oral admin Extract (25@) Alloxan Vehicle IPGTT*

Figure Group No. (250L) (250uL) (300 mg kg) (150 mgky  (0.9% Saline) (1.5gkY
1 | (Control) + - - - + +

Il (Experimental) + - + - +
2and 3 Il (control) - + - - + +

IV (Experimental) + + +
4 and 5 V (control) + + +

VI (Experimental) + + +

E:Extract R ESU L T S
o F: Fasting
! G:IPGTT i
| S Sample In the absence of IPGTT, the experimental dose of
min 0 5 13 30 a0

T Al the extract was empirically determined through aedo

response-curve (50-350 mg Kgon serum glucose

levels (data not shown). At 300 mg kglucose steady
state fasting serum levels dropped from 118.7+3.8-

: 1 Mo 64.5+4.8 mg d[*. Lower doses were unproductive,
E-Extract while 350 mg kg* was lethal in rats. In the presence of
< [ 0 1' » 2 3 4 H i

Fig. 1: Experimental procedure in normal non-diabet
rats

F: Fasting

s Sample IPGTT, 500 mg kg reduced serum glucose levels
from (25745.6-155+3.4), an effect similar to that
Time (9 observed at the dose of 300 mg kwithout IPGTT,
while 600 mg kg was found lethal. In order to avoid
subleathal toxicity, while observing pharmacologica
effect, the dose of 300 mg Kgvas chosen.

A preliminary comparison of the individual effeaft
peel, pulp or seeds portionsGifrullus colocynthis
on blood glucose levels showed that only the pulp b
not the peel (rind) or the seeds exhibited marked
hypoglycemic effect on serum glucose levels (data n
shown). Interestingly, the ethanol extract of thdpp

Alloxan-diabetic rats (Fig. 2): Alloxan-induced diabetic portion ofCitrullus colocynthis exhibited hypoglycgmic
rats were fasted for 6 h before the beginning @ th €ff€Cts; one on the steady state normoglycemiclseve
experimental procedure. They were divided into mnt (Fig- 4) and the second on the hyperglycemic serum
(Group V) and treated groups (Group VI), each odts. ~ 9lucose levels in diabetic rats (Fig. 6).

As 250puL of the extract (equivalent to 300 mg Kgwas
administered orally to alloxan treated-growbile
250 uL of the vehicle was administrated orally to the
animals of control group. Serum samples were dektec
at 0, 1, 2, 3, 4 and 6 h following the treatmerd amre
used for glucose and insulin determination.

<

Fig. 2: Experimental procedure in alloxan-induced
diabetic rats

The 500uL serum samples were immediately transferreqhe
on ice, centrifuged at 5000 rpm at RT for 2 min &agt
on ice until glucose and insulin assays were paréar.
Thereafter, 150uL of the serum was immediately
analyzed for glucose and insulin levels.

The effect of i.p. administration of the crude extract

on serum glucose levels in normal non-diabetic rats:

The time course of glucose levels of fasted Groapd
Group Il rats following i.p. administration of tlextract

are shown in Fig. 3. The time course shows thatirat
both groups had normoglycemic glucose levels at the
Determination of serum glucose and insulin levels, ~ Onset of the experiment (Fig. 3). Both groups stibwe
Glucose was determined in serum obtained fronfradual time-dependent increase in serum glucose
collected serum samples by the glucose oxidastevels following IPGTT. Typical of normal

method (Trinder Method) using Labkit (Chronolab, Physiological response to IPGTT, maximum serum

antibody ELISA, using Medgenix-Ins-ELISA kit returned to normal in about one hr. The adminismat

(Biosource Europe SA). of the extract (300 mg kY i.p. did not significantly
alter IPGTT-induced elevation of serum glucose
Statistical analysis: Data are given as the mean + SEM. (111.0+7.7 mg d[*) in Group Il when compared to
Student’s t-test was used to determine if the diffee  Group | (Table 2). The effect of oral administratiof
observed among various treatment groups at indaidu the crude extract on serum glucose and insulindewe
time points was significant. normal non-diabetic rats.
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Table 2: Serum glucose and insulin levels as weltlzange in their respective values following adstiation of ethanol extract of the pulp

portion of Citrullus colocynthis to nhormal and adém-treated rats

Serum glucose

Serum insulin

(B) **level A of (A) (B) ** level A of
(A) initial* of maximum (A and A of Aof initial*  of maximum (Aand A of A of

Comparison level change B) (B) B) level change ) B (B) (B)
groups No. Groups (mgdh) (mgdL?) (mgdCY)  (mgdlh) (%) @UL™Y @uLd ®UL™Y ULY (%)
C1 1 I (Normal control) IP 110.548.0 200.2+17.0+89.7 16.3 13.1

2 Il (Normal + Extract) IP 111.047.7 206.5+20.1 59
C2 3 1l (Normal control) ORAL 134.8+15.4 225.8+32. +91.0 174.3 1329 19.5#2.4 55.845.2 +36.3 133.2 159.5

4 IV (Normal +Extract) ORAL 124.3+t7.0 151.5+6.9 2 18.3+1.6 89.0+4.1 +70.7
C3 5 V (Diabetic control) ORAL 362.5+4.4 362.5#5.5 +0.0 1112.3 131.0 3.1+0.8 3.7+0.6 +0.6 113.7 1370.3

6 VI (Diabetic + Extract) ORAL 360.2+2.9 250.2+3.1 -110 4.1+0.5 17.4+0.3 +13.3

*Initial level is the determination at t = 0 minKinimum/Maximum level is the determination at t 5 thin for C1 and C2 groups and t = 3 h for
C3 groups in glucose comparisons and t = 2 h fogi©8ps in insulin comparisons

250

= 200 ~ o
20 2
= 1304 =
2 =
2 1004 £
= —a&— Group I —— Group II =
E s+ 5
5 ' %
Z o0 —————————
0 5 15 30 43 a0
Time {1min)

Fig. 3: The effect of i.p. administration of pulpteacts
on serum glucose levels in Normal rats. Group |
received 300 mg Kg Citrullus colocynthis
intraperitoneally followed by IPGTT (1.5 g
glucose/kg), whereas Group | received vehicle
only (0.9% saline). The extract was given at -5
min and glucose measured at 5, 15, 30, 45 and

100+ —a Group Il _g Group IV

S04

=

604

15 30 60

Time (min)

The effect of oral administration of pulgtmct
on serum insulin levels in Normal rats. Group
IV received 300 mg Kg Citrullus colocynthis
extract orally followed by IPGTT, whereas
Group Il received vehicle only (0.9% saline).

60 min time points. No significant difference
was detected

—& GroupIll _g Group IV

-

Serum glucose (mg dl ")

30
Time (min)

Fig. 4: The effect of oral administration of pulptmct

The extract was given at -5 min. and glucose
measured at 5, 15, 30, 45 and 60 min time
points. (**p<0.001; *p<0.05)

Serum glucose in control animals (Group IlI)
reached maximum levels after 15 min
(225.5+32.5 mg d[) and returned to normal in about
1 h. Group IV, normoglycemic rats with orally
administered pulp extract, had 151.5+6.9 mg™dL
serum glucose levels 15 min following the IPGTT.
Group IV essentially maintained normoglycemic
glucose levels throughout the time course at 15430
and 60 min. A significant reduction in serum gluzos

on serum glucose levels in Normal rats. Grouplevels (32.9%) in extract-treated rats was obsearat!

IV received 300 mg Kd. Citrullus colocynthis
extract orally followed by IPGTT, whereas
Group Il received vehicle only (0.9% saline).

reached maximum levels at 15 min time point.
The time course for insulin serum levels (Fig. 5)
for Groups IIl and IV revealed peaks of 55.8+5.21 an

The extract was given at -5 min. and glucosegg.0+4.1 uU L™, respectively. Peak time of insulin
measured at 5, 15, 30, 45 and 60 min timecgincided with that of glucose. Close examinatidn o

points. (**: p<0.001; *: p<0.05)

Fig. 5 revealed sustained elevation in insulin lewe

The time course of serum glucose levels (Fig.f4) ot0 45 min, which was reciprocal to the rapid drap i

fasted rats of Groups Il and IV as well as serasulin
levels (Fig. 5) are shown following oral adminisioa
of the pulp extract (300 mg Kj.
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levels approximately one hour later. Treatment with , —4-Group V. —@- Group VI
extract (Group IV) resulted in a significant<(001)
59.5% increase in insulin levels (89.0+4uU L™
when compared to Group Il (55.845.gU L™).
Further, insulin levels of Group IV rats declined
thereafter in a similar manner to Group Il andureéd

to steady state levels by 60 min time point.

Serum glucose (mgdl ")

o 1 2 EEE 4 s
.. . Time (h)

Effect of oral administration of the extract on serum

glucose and_ insulin levels in alloxan-induced d|_abet|c Fig. 6: The effect of oral administration of pulgtract
rats. The time course for serum glucose (Fig. 6) and on serum glucose levels in alloxan-treated rats.

insulin (Fig. 7) were determined in alloxan/extract Group VI, fasted for 6h, received 300 mg kg

treated rats (Group VI) versus alloxan/vehicletzda Citrullus colocynthis extract orally followed by
controls (Group V). IPGTT step was eliminated is th IPGTT, whereas Group V received vehicle only
protocol because unlike normoglycemic rats of (0.9% saline). The extract was given at -5 min.
Groups Il and IV, rats in Groups V and VI had a and glucose measured at 1, 2, 3, 4, 5and 6 h
hyperglycemic steady state serum glucose levels th time points. (**: p<0.001; *p<0.05)

were risk-free of glucose-depletion following extra

administration at 300 mg ky Figure 6 shows that o & —&— Group V. —e- Group VI
Group V rats were indeed diabetic as evidencedby t = 175 =

hyperglycemic steady state levels of glucose = 15.0- a3 .. "

(361.3+3.8 mg kg; average of glucose levels in all = 21 ’

groups at O time point). The oral administration of = - <] L
Citrullus colocynthis pulp extract (300 mg kg § 5.0+

produced a gradual, time-dependent and significant ‘

(p<0.001) (i.e., from 360.2+29 mg kg T e 1z @3 & 5
250.2+3.1 mg d[*) decrease in glucose levels (Group Time (h)

VI). Glucose levels exhibited a significant<(p001)
maximum 31% reduction from baseline 3 h postFig. 7: The effect of oral administration of pulgtract

extract administration (250 mg df). Glucose levels on serum insulin levels in alloxan-treated rats.
returned to the initial fasting hyperglycemic stgad Group VI, fasted for 6 h, received 300 mgkg
state levels in about 6 h. As a positive control, Citrullus colocynthis extract orally followed by
Glibenclamide (600 mg k¢ was administered under IPGTT, whereas Group V received vehicle only
the same conditions and resulted in a significant (0.9% saline). The extract was given at -5 min
decrease in serum glucose levels from control diabe and glucose measured at 1, 2, 3, 4, 5 and 6 h
of 325+6.3-12845.2 mg di- (61%). time points. (**p<0.001)

The time course curves of insulin levels (Figfof)
Groups V and VI revealed a significant peak@®01; DISCUSSION
370.3% of baseline above control group) at 2 h post
extract administration which inversely correlatedhw The literature onCitrullus colocynthis is quiet

the decrease in glucose serum levels (Fig. 7).limsu heterogeneous, in particular, the portion of theit fr
levels gradually declined and returned to baseline being evaluated for physiological and toxic effects
about 6 h. solvent used for extraction, dosage of the lyopédi

A meta analysis of the percent change in glucosextract administered, route of administration andta
and insulin in normal and in alloxan-treated ratsor chronic effect of the extract. This heterogeneit
revealed the following: First, a 32.9% reduction inthough motivated by delineating the therapeutic
normal rats' glucose was brought about, in wholeor potential(s) of this fruit, it limits comparison$ various
part, by a 59.5% increase in insulin. Second, 881. findings. Indeed, the differential therapeutic amd/
reduction in alloxan-treated rats' glucose, wasuphd  toxic actions of the extracts from various partsthog
about by 370.3% increase in insulin. fruit aught to be center stage of investigations.
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In this cursory study, we wanted to investigate tw were made by the authors regarding changes in serum

hypotheses: First is that ethanol extract from ghép
portion of Citrullus colocynthis has a hypoglycemic
effect and Second is that the pulp's extract attleast

glucose levels whether in normal or hyperglycemic
alloxan-treated rats.

Alloxan treatment increased the steady state

in part, via increasing serum insulin levels. Prése glucose levels from 120.2+14.0-361.3+3.8 mgiLa

data demonstrate that the extract from the pulpigror
of the fruit, exhibits a significant hypoglycemiffext at

202% increase. Also, it is noteworthy that baseline
insulin levels in normal rats were 529% above their

300 mg kg" (Fig. 4 and 6) and that it acts via increasingcounterpart in alloxan-treated rats (Group V), thus

insulin levels (Fig. 5 and 7, Table 2). Furthermdie

hypoglycemic effect is evident under both alloxan

induced-diabetic hyperglycemic state (Fig. 6), &l as
under normoglycemic state (Fig. 4; Table 2). Thit

confirming establishing a diabetic rat model.

Glucose and insulin levels were determined in
normal rat groups over a period of 60 min, while in
alloxan-treated groups over a period of 6 h, bezais

observation warrants consideration when determininghe hyperglycemic state (361.3+3.8 mg gof the

later on appropriate therapeutic dosing.

later group. The time course selection was proven

following: collection and extraction of fresh samplof

Citrullus colocynthis, optimizing the extract dosage,

selecting appropriate route of administration, fieaiion

levels were recorded midway at 15 min in a 60 min
time course and 3 h in a 6 h time course, respaytiv
In regards, to alloxan treatment, alloxan is a xn

of alloxan-induced hyperglycemia and accurate anghat has been found to induce free radical gerefHi

reliable determination of glucose and insulin imuse

and cause irreversible, semi-complete and selective

samples Dose response curve showed that 300 Mg kgjestruction off cells of the islets of Langerhdtis

was the optimal dose for two reasons, the Firshdei
350 mg kg (in our hands) and 400 mgkgpublished)
were found either detrimental or hepatotdfiand the
Second is that 300 mg Kopf the extract lowered blood
glucose to a critical level of 64.5+4.8 mgdUt is well
established that at or below 60 mg tkerum glucose
levels, which 350 mg K¢ induced, a physiological
response is stimulated and it includes the reladse
cortisol, epinephrine, growth hormone and/or glusag
which collectively cooperate to correct serum gheo
levels via stimulating glycogenolysis, gluconeogese

Baseline glucose levels (361.3+3.8 mgkaqlongside
trace levels of serum insulin (3.1+08U L™ in
alloxan-treated rats demonstrated diabetic ratsewer
established®. These results show a highly significant
decrease in glucose levels<(01l) and a highly
significant increase in insulin levels <@O001)
(Table 2) during the first 4 h of the extract
administration.

The data presented here strongly argue that the
hypoglycemic effect of the extract in the
normoglycemic rats (Fig. 4), as well as the

lypolysis and protein breakdown. To circumvent thisantihyperglycemic effect in alloxan-treated ratig(F6)

interference, even at our lower dose ofoice

were mediated via insulin, since the surge in insul

300 mg kg', we decided to assess the effect of thdevels preceded or coincided with the maximum

extract following the administration of IPGTT.

reduction in glucose levels observed in respective

Alloxan-induced diabetic rats are known to becomegroups (Fig. 5 and 7). These findings are clinjcall
hyperglycemic, thus did not exhibit this problem. significant. In fact, a study just published'8y reports

IPGTT step was eliminated from
performed on diabetic rats. Further, in our lale, pulp
extract exerted its effect when administered orblly

the protocol on the first short term clinical trial using extraof

Citrullus colocynthis showing initial promising results.
We maintain that the optimal benefits of

not intraperitoneally suggestive of an IP-mediatedCitrullus colocynthis awaits addressing the therapeutic

inactivation of the extract active ingredient(s) the

presence of structural and transport-dependent tunme
active glucose levels in normal rats were 59.5 and 32.9%,

requirements for the action of the

potential of its different parts in sufficient dapt
The percent increase in insulin and decrease in

ingredient(s}®. As such, oral administration did assurerespectively; that is a 2:1 ration, while the petce

the bioavailability of the extract in the main citation

increase in insulin and decrease in glucose leiels

(i.e., compare Fig. 3 and 4). This appears to be idliabetic rats were 370.3 and 31%, respectively; itha

contrast to a recent report by Dehghani

andan 11.9:1 ration. Therefore, in diabetic rats, eél&act

Panjehshahitf’ who have used IP route to report on thewas quiet effective in elevating serum insulin leve

toxic effects ofCitrullus colocynthis at 400 mg kg of

17.440.3 pU L™ and reducing glucose levels to

an extract of the whole fruit. However, no statetsen 250.2+3.1 mg d[’. The desired final glucose levels of
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120.2#14.0 mg dI* can possibly be achieved by
isolating and purifying the hypoglycemic ingredigijt
present in this ethanol extract of the pulp. Thig
suspect, will increase the benefit-to-side effeat®.

Chemical analysis studies @itrullus colocynthis
are currently focused on isolating, identifying and
characterizing individual compounds present infthi
in an attempt to map the reported therapeutic ffex 1.
a specific compound(s). Various chemical extraction
from the seed?’, pulg®, peel” or whole fruit??
were chemically characterized revealing elaborate
chemical composition. We believe that these massivé.
efforts can even be more fruitful if directed to a
portion(s) of the fruit with well established anerified
physiological effect, which is still not well st to
date. In fact, this was the impetus behind our ystud
which  clearly revealed the dose-dependent,
hypoglycemic,  antihyperglycemic, insulinotropic
effects of the ethanol extract from the pulp partio
alone. Despite of our observations reported hedetlzm 4.
recent isolation of the antioxidants flavindfd$® from
the pulp portion, there remains an essential need t
closely assess dose-dependent as well as, portion-
dependent hepatotoxicity of this fruit.

Citrullus colocynthis has been shown to contain 5.
H,0, protein, saponin, carbohydrates, fibers?Gad
phosphaté”. Saponin extraction of the rind of this fruit
exhibited a hypoglycemic efféd. In fact, bioactive
saponins and glycosides have been isolated and
characterized from the whole fruit; however, not al 6.
isolated moieties have been fully characterizetdims
of functior??. In regards to the hypoglycemic effect of
the fruit under normoglycemic state, this obseorati 7.
can be due to insulin-dependent inhibition of liver
gluconeogenesis, inhibition of glycogenolysis and/o
insulin-insensitive  enhancement  of  peripheral8.
metabolism of glucose. Finally, acute and chronic
toxicity studies of the ethanol extract of the pulp
portion of Citrullus colocynthis in rats including
biochemical profile, histochemistry and histopatigyl,
are still at large and require due attention, we ar
currently working on it on our labs.

3.

9.

CONCLUSION
10.

The current study reports on the physiological
effects of the ethanol extract of the pulp portioh
Citrullus  colocynthis.  The  extract exhibits
hypoglycemic effect on the steady state normoglycem
levels, as well as antihyperglycemic effect on dyea 11.
state hyperglycemic levels in diabetic rats. These
physiological actions were mediated, at least i, péa
an increase in insulin.
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