EFFECT OF DIFFERENT CONCENTRATIONS OF
MULBERRY LEAVES ON DIABETIC RATS

By
Romia Soliman EIl Daly Ghada Mosad El Seedy
Home Economics Department, Home Economics Department,
Faculty of Specific Education in Faculty of Specific Education in
Damietta, Mansoura Univer sity, Damietta, Mansoura Univer sity,
Egypt. Egypt.

Research Journal §pecific Education

Faculty of §pecific Education
PMansoura qUniversity

ISSUE NO. 28, JANUARY. 2013

3 ypiaid daal . g g Ao R gony Ao
YoOY by - g piallg Ol adals




EFFECT OF DIFFERENT CONCENTRATIONS OF MULBERRY LEAVES

EFFECT OF DIFFERENT CONCENTRATIONS OF
MULBERRY LEAVES ON DIABETIC RATS

Romia Soliman El Daly” Ghada Mosad El Seedy”
Abstract

The present study aimed to investigate the effefctdiéferent
concentrations from Mulberry leaves of rats suffgrirom diabetes. Twenty
male Albino rats Sprague Dawley strain weighingO@#0g) injected with
(150mg) alloxan /Kg b.w) to induce diabetic. theyided into four groups
one of them fed on basil diet as positive controlug, the other group fed
on basil diet and treated orally daily with diffeteconcentration from
Mulberry leaves 10,15,20% for five weeks . Sensrgluation was three
food items by 10 non-dependent diabetes people,latdogical evaluation
and estimating the biochemical analysis for liuamdtion, kidney function,
and blood glucose, as well as blood glucose wasyzath daily to all
samples throughout the experiment period. The mesoe of serum
glucose of rats were significant, uric acid valwésall groups were also
significant. the mean values of serum GOT, GPT akdline phosphates
for all groups were lower than the control .The mealues of BWG. For
all rats were significant as compared with the adngroup. Concluded
from the above that the Mulberry leaves by theedéht average 10,15, 20%
led to a significant decrease in blood glucose, amtbmmend using
Mulberry leaves a remedy for patients with diaketon-dependent.

*
Home Economics Department, Faculty of Specific Education in Damietta, Mansoura
University, Egypt.




— Yo IV ol — A dule — L g il Loyl Sygoms e

EFFECT OF DIFFERENT CONCENTRATIONS OF
MULBERRY LEAVES ON DIABETIC RATS
Romia Soliman El Daly” Ghada Mosad El Seedy”
INTRODUCTION :

Young Mulberry leaves and Twigs are a high qudingder, readily
accepted by all classes of stock gives the follgwable. Composition of
Moradabad, White Mulberry leaves as (%) of dry eratanche Z., 2002)

Table (3 Chemical composition dflulberry leaves in Indian

Protein| Fiber| Ash| Fat| Ca | P
Fresh mulberry leaves 15.0 | 15.3 | 14.3| 7.4 | 2.42| 0.24

Mulberry leaves contain n-containing sugars, rufmercetin, volatile
oil, amino acid, vitamins and microelements, whibave so many
pharmacological activities such as reducing bloodlucase,
antihyperlipidemia, hypertensive, bacteriostasisl amtivirus. There are
plentiful Mulberry leaves in China and there woublel a bright developing
and studying future of functional foods and it vi@snd that composition of
the Mulberry leaves. Chemical contains several witaterial and chemical
compounds have the same composition chemical tdimpsvhich works to
burn excess sugar in the body Zou and Chen, (2003).

Mulberry leaves is one of the traditional Chinesgbls. There are
various effective ingredients in Mulberry leaveshey are mineral
constituents, vitamins, food fiber, amino acid, nplasterols, flavones,
alkaloids, and polysaccharides; and so on Mulbéegves have such
physiological function as lowering blood glucosewering blood pressure,
Lowering cholesterol, resisting decrepitude, kegmligestive and excretory
system healthy, preventing and resisting cancepraomng the immune
ability. The research progress on chemical corestiti and physiological
functions of Mulberry leaves in recent years botthame and abroad is
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summarized and the exploitation and utilizationMaflberry leaves in the
field of health care are reported in this paper Wand Lijian, (2005).
MATERIALS AND METHODS:
1 Materials:-

Mulberry Leaves obtained from the Fruit Garden amidetta. Alloxan
obtained from Research Institute of OphthalmologgdiMal Analysis
Department, Giza, Egypt. Experimental animals, albino rats (Sprague-

Dawley white) weighing 140+10g were obtained frdra Research Institute
of Ophthalmology Medical Analysis Department, GiEgypt.

METHODS:

Mulberry leaves were cleaned thoroughly by washamgl sensory
evaluation. Were the Following items of tea, stdfpies and vegetable by
10 peopleSensory evaluation has been applied by questiafdiatts et
al., 1989).

Biological Part:
Albino rats, Sprague Dawely strain weighting 14Qtgl
Basal diets:

The basal diet was prepared according to the fatigwormula as
mentioned by AIN, (1993).

Ingredients Standard diet (%)
protein 20.0
Sunflower oil 10.0
Mineral mixture 4°0
Vitamins mixture 1.0
Puree of date palm 10.0
Corn starch 55.0
Total 100

Vitamin mixture components:

The used vitamin mixture component was that reconuee by
Campbell (1963).

{698 )
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Vitamin mixture components

Ingredients | Amounts Ingredients AmounlL Ingredients Amounts

Vitamin A | 300 IU | Riboflavin (B2)| 1.0 mg Inosital 5.0 mg

Vitamin D | 100 IU Pyridoxine 1.0 mg||Para-amino benzoic agjd 5.0 mg

Vitamin E 10 IU | Pantothenic acid 3.0 mg|| Cyano cobalamin (B13) 0.00135 mg

Vitamin K | 2.25 mg Niacin 4.5 mg Biotin 0.02 mg
Menadion | 1.0 mg|Choline chloride — Folic acid 0.09 mg
Thiamine (B1 Dextrose 77.13865 mg|

Mineral mixture components:
Salt mixture used was formulated to (Hegested, 1941

Mineral mixture components

Compounds Quantity (g / kg salt)l
CaCoO3 300
KH2PO4 322
CaP0O4 2H20 75
MgS04 7 H20 102
NacCl 167
FeC6H607. 6H20 27.5
Kl 0.9
MnSO4. 4 H20 5
Zn CI2 0.25
CuS04. 5 H20 0.35
Total 1000

Preparation of diabetic rats
Diabetic rats:

Diabetes was indicted in normal healthy male albirads by
intraperitoneal injection of alloxan 150mg/kg boggight. According to the
method described by (Desai and Bhide, 1985)




EFFECT OF DIFFERENT CONCENTRATIONS OF MULBERRY LEAVES

One week after obtained were samples blood thetioje of alloxan,
fasting to estimate fasting serum glucose. Ratsngafast. Serum glucose
more than 190mg/dl.were considered diabetics (NDIEG4).

Experimental design

Twenty Sprague Dawley white male albino rats, weigh
about140+10 g were used. The animals were obtaired Giza. Rats
(n=20 rats) were housed in wire cages under thealdaboratory condition
and fed on basal diet for a week as adaptatiogebiet was given in non-
scattering feeding cups to avoid loss or Contarnunabf food, Water was
provided to the rats by means of glass tubes proge¢hrough the wire
cage from an inverted bottle supported to one gidbe cage.

The rats were divided into 4 groups each of 5 rEt® groups of rats
were as follows:

e Group (1) Hyperglycemic control positive group, which alloxan
injected rats fed on basal diet.
e Group (2) Hyperglycemic group fed on basal diet+10%lberry

leaves.

* Group (3) Hyperglycemic group fed on basal diet+18alberry
leaves.

e Group (4) Hyperglycemic group fed on basal diet#0Mulberry
leaves.

Biological evaluation:

During the experimental period (5weeks) the conslurfeeed was
recorded every day, and body weight recorded weékie body weight
gain (B.W.G %), food efficiency ratio (F.E.R.) aal$o organs weight were
determined according to Chapman et al., (1959) gugime following

equations.
BWG % = Final weight (gm) - ini.tial weight (gm) %
Initial weight

Gain in body weight (q)
Food Intake (g)

FER =

{700 )
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a- Organs weight:

Heart, liver and kidneys, of the sacrificed ratsevearefully removed,
washed in saline solution, dried with filter papand weighted in
dependently organs weight as percentage of finaly baweight were
calculated .

b-Blood sampling and organs :

At the end of the experimental period blood sammlese collected
after 12 hours fasting from the portal vein; this raere scarified after being
ether anesthetized. Blood samples were receivedciean dry centrifuge
tubes, and left to clot at room temperature, themrduged for 10 minutes
at 3000 rpm to separate the serum.

Serum was carefully aspirated and transferred gtgan curve t tubes
and stored frozen at 2D for analysis Malhotra, (2003)

At the same time, the organs: Heart, liver and é&dnremoved,
cleaned weighted and stored in formalin solution0%) for
histopathological investigation as the method nwerd by Drury and
Wallington, (1980)

Biological analysis:
a-The level of sugar was measured in the bloocthefdll rats weekly

using a measurement of sugar.
b-Determination of serum glucose:

The Principle use of glucose determination accgrdio Trinder,
(1969).

Determination of liver function:

1-Alkaline phosphatase: Enzymatic colori metric edetination of
alkaline phosphatase was corried out according éffidled and
Goldberg, (1971).

2-Determination of GPT (ALT): Determination of GRas carried out
according to the method of Tietz, (1976).

3-Determination of (AST): Determination of GPT waarried out
according to the method of Henry,(1974) and Yoyhé75).
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Determination of kidney functions:
1-Creatinine :
Principle:

Creatinine in alkaline solution reacts with picta form a colored
complex. The amount of the complex formed is diygotoportional to the
Creatinine concentration according to Larsen, (1972

2- Uric acid:
Principle:

The principle use of uric acid determination acawgdto Carawy,
(1955)

Statistical analysis:

Statistical analysis were performed by using compytrogram,
statistical package for social science (SPSS, 1298) compared with each
other using the suitable tests.

RESULTS:
Sensory evaluation:

Table (2) showed mean values for aroma, tastey,ci@oderness and
Overall acceptability for all food items, result®sved That tea and stuffing
pies at the highest rats of acceptance, Tea franplea(18.70+£0.26, 38.60+
0.42, 8.80£0.20, 8.70£0.21, 19.20+0.24, respectiaald stuffing pies from
sample (6.20£0.29, 38.10+0.45, 8.40 +0.30, 8.4026:0.18.60+0.26,
respectively).where the results were as follows fothe
vegetable(17.60+0.33, 37.40+0.40, 7.70+0.36, 7.5940 17.70+0.36,
respectively)and all food items from Mulberry leavehowed a highly
significant(p<0.05).
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Table (2): Sensory evaluation of the arbitratorshenfood items form the
Mulberry leaves

Overall

Aroma Taste Color Tenderness .

acceptability

No.| Treatmentg 20 40 10 10

20

M+SE | Sd. [M+SE| Sd. |M+SE| Sd. |M+SE| Sd. | M*SE| Sd.
18.70+0.2 38.604 8.80 8.70 19.20

1 Tea 0.82 1.34 0.63 0.67 0.78
6 0.42 +0.20 +0.21 +0.24
Stuffing 18.20 38.10 8.40 8.40 18.60

2 0.91 1.44 0.96 0.84 0.84
Pies +0.29 +0.45 +0.30 +0.26 +0.26
17.60 37.40 7.70 7.50 17.70

3 | Vegetable 1.07 1.26 1.15 1.08 1.15
+0.33 +0.40 +.36 +0.34 +0.36

Biological evaluation:

Table (3) showed the mean and SD value of bodghtejain (BWG
%) for control and different groups of rat fed omlerry leaves. As for the
mean value of body weight gain was high signifigahtgher (p<0.05) than
the control group results were being (13.6+1.9963#2.27, 13.3+£2.24, and
6.83£1.03 respectively) for all rats groups fed ®tulberry leaves.
Regarding food efficiency ratio, it was high sigeeintly higher (0.05)
than the control group results were being (0.79900.88+0.13, 0.80+0.12
and 0.51+0.07, respectively) for rats groups fediutberry leaves.

The mean value of food intake (FI) for all rat goonas significantly
higher (p<0.05) than the control group results were being.04#0.45,
16.46+0.27, 16.5 £0.31, and 13.18+0.89, respediivel
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Table (3): The mean and SD value of different catregion of Mulberry Leaves
on Body Weight Gain of experimental rats

Control Mulberry Mulberry Leaves15% Mulberry
Leaves10% Leaves 20%
BWG% -6.83 13.60 14.65 13.3
Mean+ SD +1.05 +1.99 +2.27 +2.24
T .test -23.01 -14.62 -20.55
Sig. 0.00 0.00 0.00
Food intake(g) 13.18 17.04 16.46 16.5
Mean+ SD +0.89 +0.45 +0.27 +0.31
T .test -7.33 -11.03 -7.03
Sig. 0.002 0.00 0.002
F.ER -0.51 0.79 0.88 0.80
Mean+ SD +0.07 +0.09 +0.13 +0.12
T .test -25.14 -14.82 -20.17
Sig. 0.00 0.00 0.00
B.W.G.: Body weightGain
F.l : Food Intake

F.E.R. : Food efficiency ratio

Table (4) showed the mean and SD value of diffecententration of
Mulberry leaves on organs weight of Experimentds.rdlean weight of
Kidney weight was no significant, mean value oktiweight of all group
were significant (p0.001) and mean value of heart weight of Mulberry
leaves 20%was significant{p.05).
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Table (4): The Mean and SD value of different coniaion of Mulberry Leaves
on Organs Weight of experimental rats

=

TreatmentJl Control Mulberry Mulberry Mulberry LeaveJl
Organs weig Leaves10% Leaves15% 20%
Kidney weight 1.28 1.14 1.26 1.20
Mean+ SD +0.08 +0.15 +0.05 +0.10
T .test 151 0.343 1.63
Sig. 0.20 0.74 0.17
Liver weight 4.76 5.38 8.38 5.16
Meanz SD +0.05 +0.14 +0.08 +0.16
T .test -9.34 -12.65 -5.16
Sig. 0.001 0.000 0.007
Heart 0.77 0.82 0.78 0.78
Meanz SD +0.04 +0.08 +0.08 +0.04
T .test -0.89 -0.04 -1.00
Sig. 0.35 0.89 0.00

Table (5) showed the mean values blood glucosatsffed on 10%-
15%-20%Mulberry leaves was significantly<@P05) as compared with the
control (280.8+2.77mg/dl) results were 92.80 +3.30).2+2.38 and
75.20+4.96 mg/dl, respectively. As for creatinirsdues of rats fed on 10%-
15%-20% Mulberry leaves was higher than the con®ol2+0.10 mg/dl)
was results 0.88+0.05, 0.85+0.07and 0.81+0.10 mgrdkpectively.
Regarding the mean values uric acid of rats fed®®15%-20% Mulberry
leaves was significantly §®. 05) as compared with the control (3.10+£0.14
mg/dl) results were 4.644+0.11, 4.34%0.24and3.7830. mg/dl,
respectively. These results agree with that ofghamd lijian (2005)
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Table (5) the mean and SD value of Blood glucoskkadney Function for control
different groups of fed on Mulberry leaves witha@rtreatments

—

W Control 10% 15% 20%
parameters

Blood glucose mg/dl)) 280.8 92.80 80.2 75.20

Meanz SD +2.77 +3.34 +2.38 +4.96

T .test 94.0 120.7 78.4

Sig. 0.00 0.00 0.00

Creatinine mg/dl)) 0.72 0.88 0.85 0.81

Meanz SD +0.10 +0.05 +0.07 +0.10

T .test -1.30 -6.50 -3.13

Sig. 0.26 0.00 0.03

Uric acid (mg/dl) Mean+ 3.10 4.644 4.34 3.78

SD +0.14 +0.11 +0.24 +0.38

T .test -18.28 -14.2 -3.83

Sig. 0.00 0.00 0.01

Figure (1)showed that the rats fed on Mulberry ésawarious
percentage of 10%,15%,20% per day led to significketrease in blood
glucose was better and led to decline in the ptapors 20% wile the
percentage of blood glucose in the control groupery high. These results
agree with that of Zou and Chen, (2003).

—e—control —=—feeding on Mulberry Leaves10%
feeding on Mulberry Leaves15% feeding on Mulberry Leaves 20%
460
430 A A8
o 400 1
@ 370 A
o 340 1
3
[S)]
© 250 S
2 2 —
@ 7160
130 -
100
1 2 3 4 5
Weeks

Fig. (1)The average of blood glucose for contral different groups of rats fed on
Mulberry leaves various percentages
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Table (6) showed the mean values of serum GOTteffesl on 10%
,15% , 20% Mulberry leaves were lower than the @bdntl04.8+£8.91U/1)
results were 103.2+8.8, 101+4.4and 98.4+4.8IU/peesively .The mean
value of serum GPT of rats fed on 10%,15%, 20% Muibleaves were
lower than the control (62.4+£3.93IUI/l) results wer being
56+3.04,43.0+4.1and 39.0+9.5lU/I, respectively .fk& mean value of
alkaline phosphates for all groups were lower thha control group
(821+38.411IU/N) results were being 550+38.7, 40081828+19.2 [U/I,
were significant (p0.05). These results agree with that of Wang granh i
(2005)

Table (6) the mean and SD value of liver functiondontrol and different groups
of rats fed on Mulberry leaves with three treatraent

—_
Treatments| ol | 10% | 15% | 20%
parameters
GOT (1u/) 104.8 103.2| 101 98.4
Meanz SD +8.9 +8.8 +4.4 +4.8
T .test -1.09 | -0.40 -3.36
Sig. 0.33 | 0.33 0.02
GPT (1U/) 62.4 56 43.0 39.0
Meanx SD +3.93 +3.04 | #4.1 +9.5
T .test 3.93 | -2.08 1.85
Sig. 0.01 0.01 0.13
Alkaline phosphates 821 550 400 228
(IU/1) Meanz SD +38.4 +38.7 | #15.8 | +19.2
T .test 12.83 | 39.08| 32.69
Sig. 0.00 0.00 0.00
C 707
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