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ABSTRACT

In this study, total polyphenol flavencid , anthocyanin and ascerbic acid
contents were determined in black (Morus nigra L.} and white (Morus alba L ) -
muiberry fruits grown in Egypt . Antioxidant activity , reducing power and antidiabetic
effect were determined in fruits methanolic extract . The total polyphenols ranged
from 114.88 to 417.37 mg GAE/g dry weight in black and white mulberry fruits
respectively . While total flavonoids ranged between 12.43 and 24.27 mg QE/g d.w.,
respectively . Black fruits contain a higher value of anthocyanins 19.33 than white
fruits 1.36 mg as cyanidin—3-glucoside, respectively. Both Black and white fruits
contain nearly the same values of ascorbic acid 35.61 and 36.74 mg/100g .d.w. Black
fruits methanolic extract have higher values of antioxidant activity inhibition % and
reducing power than that obtained from white iruits . Average value of 76.908 % ,
0.172 at 100 mg / mi ; 69.084 % and 0.085 at 100 mg / mi for black and white fruits ,
respectively . The effect of black and white fruits methanolic extracts were
investigated on STZ diabetic rats through the determination of serum glucose , total
cholesteral |, trigiycerides and liver functions (ALT and AST) .The best results were
observed for black mulberry fruits methanolic extract .
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INTRODUCTION

Mulberry trees belong to genus Morug of the family Moraceae . Mulberry
fruits are a good source of sugars , organic acids and anthocyanin which are
importarnit constituents of juices , jam , beverages , extraction of colorants
which sometimes are used in medicine because they are contain gama-
aminobutyric acid and alanine used against high blood pressure ( Machii et al
., 2000) . Mulberry fruits contain phenclic compounds which have a wide
spectrum of biochemical activities such as antioxidant , antimutagenic and
anticarcinogenic properties , as well as the ability to modify gene expression
(Nakamura et a/ ., 2003) . Deep-colored fruits are a good sources of
phenolics , including flavonoids and anthocyanins. which play an important
role in the maintenance of human health {Lin and Tang , 2007). Flavonocids
are potent antioxidants , free radical scavengers and metal chelators . Also
inhibit lipid peroxidation and exhibit various physiological activities (Middleton
and Kandaswami ,1994) . '

More aftention has been notice to the role of natural antioxidants
phenolic compounds which may have more antioxidant activity than vitamin C
, E and B-carotene (Vinson ef al ., 1995) . Epidemiological studies showed
that the consumption of vegetables and fruits can protect human against
oxidative damage by inhibiing or guenching free radicals and reactive
oxygen species (Ames ef af ., 1993). Recently , mulberry fruits had been
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reported to have several biological action such as anti-diabetic (Asano et al ,
2001)

The aim of the present study evaluate black and white mulberry fruits for
their polyphenolic content and their , antioxidant activity , reducing power and
their anti-diabetic action.

MATERIALS AND METHODS

Source and preparation of samples

The present study was cafried out using the fruits of muibery, White and
black fruits were purchased from local market at Mansoura city in May 2007 .
Both white and black fruits were washed using tap water , cut into small
pieces and dried in an electric oven at 50°C untii reaching the suitable
powder for analysis , then kept in polyethylene bags until uses .

Total phenolic contents: .

Folin—Ciocalteu method as described by Lin and Tang . (2007} _was
used for determination of total phenolic contents .

Total flavonoids :

Total flavonoids content were determined according to the method
described by Chang ef al., (2002).

Total anthocyanins :

Total anthocyanins were determined in oven dried mulbemy fruits (
white and black ) using spectrophotometric differential pH method, according
to Lo Scaizo ef af .,(2007).

Ascorbic acid :

Ascorbic acid was determined in oven dried mulberry fruits according to
the methods of vitamin assay .,(1966).
Extraction of mulberry fruits :

One Kg of the powdered oven dried fruits of mulberry were
exhaustively extracted with methanol ( 10 L ) at room lemperature . The
methanolic extract was concentrated to syrupy { 300 mi ) under reduced
pressure at 45°C and the crude methanol extract was kept at 4 °C .
Antioxidant activity : ‘

The antioxidant activity of the crude methanolic exiract of mulberry
fruits was determined according to the method of Lee ef af ., (2007)
Reducing power:

The method of Chang et al., (2002). was used to determine reducing
power for the crude methanolic extract of mulberry fruits .

Experimental animals:
Animals :

Albinc rats (100 — 120 g ) were brought from the animal house of Nil
company for medical industries , Cairo , Egypt . The rats were kept for
adaptation under normal laboratory conditions for 7 days before beginning of
the experiment . They were given balanced diet and allowed free acess of
water .
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Diahetes mellitus experiments :

The experimental rats were divided randomly into tow classes . The first
class (about fourty rats) were fasted for 24 hours prior to experimental
treatments but were allowed free accses to water . Diabetes was induced in.
this class by the intraperitoneal injection of streptozotocin (STZ) freshly
dissolved in citrate buffer (PH 4.5) at a dose of 4.5 mg /100g body weight
according to Ghasemi et al .,(2007). After 72 hour from STZ injection , rats
were fasted 48 hours |, then the serum glucose was measured (Bionim-
(GM300) and rats with serum glucose levels over 250 mg/d! were considered
as STZ-diabetic rats and ready for using in experiments .

This class was divided into seven groups (five rats in each group) as follow :
Group (1): diabetic Control rats which treated with STZ only .

Groups (2,3and 4) : were treated with black fruits methanolic extract
at 10,20 and 40 mg/100g b.w ,respectively .

Groups (5,6 and 7) :were treated with white fruits methanolic extract
at 10,20 and 40 mg/100g b.w respectively .

The methanolic extract of each sample was disscived in saline solution
(sodium chioride 0.9 %) before orally administration and continuously given
by stomach tube , daily for 30 days .

The second ciass (about five rats) was untreated with STZ (non-diabetic
rats) .Then initial serum glucose level and other parameters were determined

Blood samples were collected from the eye canthus every 10 days after
the beginning of the experiment for three times . The blood samples were
centrifuged about 10 min to obtain clear serum and the fasting serum glucose
level were determined immediately. Blood samples was stored at refrigerator
under freezing conditions iill determination of triglycerides, tofal cholesteroi
and liver functions .

Chemical analysis of blood : 7
Serum glucose :

Glucose was determined in blood serum using a colorimetric enzymatic
method as described in commerciai kits by SPINREACT 5. A, { SPAIN )
Serum total cholesterol :

Cholesterol was determined by enzymatic colorimetric method
described in commercial kits by HUMAN GmbH {GERMANY).

Determination of trigiycerides :

Triglyceride was determined by colorimetric enzymatic methods
described in commercial kits by HUMAN GmbH (GERMANY) .
ALT activity :

Alanine Aminotrnsferase (ALT) was determined according to the
method of Reitman and Frankel (1957} .

AST activity :

Asgpartate Aminotransferase (AST) was determined according to method
of Reitman and Frankel (1957) '

Statistical analyses

" Statistical anaiysis of all experimental data were done using the
siatistical software package CoStat (20058). All comparisons were first
subjected to one way ANOVA and significant differences between
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treatment means were determined using Duncan’s multiple -rang test
at p<0.05 as the ievel of the significance (Duncan, 1955).

RESULTS AND DISCUSSION

Total polyphenolics , total flavonoids , total anthocyanins and ascorbic
acid were determined in oven dried mulberry fruits . Antioxidant activity ,
reducing power and antidiabetic effect were determined in the mulberry fruits
methanolic extract .

Total polyphenols , total flavonoids , anthocyanin and ascorbic acid
content :

Data in Table (1) showed that both black and white mulberry fruits
contain average values of 417.37 and 114.88 mg GAE/g dry weight for total
polyphenols , respectively . it was clear that black fruits have the highest
value , while white fruits contain the lowest one . The present results agreed
with those mentioned by Ercishi and Orhan (2007) . They were reported that
black mulberry fruits contained higher total polyphenols (1422 mg GAE / 100
g fresh matter) than the white fruits (181 mg / 100g fresh matter) . On the
other hand polyphenols in black fruits (table 1) were higher than that found by
Shaker and E| - Hadidy (2008) , they gave an average vaiue of 90.5mg/ g
D.W.

Total flavonoids as showed in Table (1) ranged between 12.43 and
2427 mg QE/ g D.W . It can be observed that black fruits contain the highest
amount , however the white fruits have the lowest one . The obtained results
were lower than that ohtained by Shaker and El-Hadidy (2008) , who
reported that total flavonoids in black mulberry fruits was 36.72mg/g D.W .

As shown in the same table , the resuits indicated that anthocyanins on
black and white fruits gave average values of 19.33 and 1.36 mg/g D.W ,
respectively . The present results nearly agreed with that obtained by Bea
and Suh , {2007) ,who found that total anthocyanins varied from 1.229 to
2.057 as mg cyanidin-3—glucoside / g D.W in white fruits cultivated in Korea .
On the other hand this result was higher than lest that found by Shaker and
Ei-Hadidy (2008} , they gave average value of 0.3895 mg cyanidin—3-
glucoside / g ©.W for the total anthocyanin in black mulberry fruits .

The variation of phenolic compounds in the fruits depends on many
factors , such as degree of maturity at harvest , genetic differences and
environment , efc .. (Zadernowski et al , 2005).

Data in Table (1) revealed that the two samples have nearly the same
value of ascorbic acid . The average values are 3561 and 36.74 mg / 100g
D.W in muiberry black and white fruits , respectively . the obtained result for
black fruits (35.61)is higher than that mentioned by Shaker and E! — Hadidy
(2006) , who gave average value 18.0 mg/100g D.W . On the other hand
these obtained resuits nearly agreed with that found by Ercishi and Orhan
{2007) , who noticed that white and black mulberry fruits approximately
contain the same amount of ascorbic acid (22.4 and 21.8 mg/100m| ,
respectively).
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Table (1) Total polyphenols , total flavonoids , anthocyanin and ascorbic
acid of investigatod samples :

gomponentst rou Total Total Ascorbic acid

amples polyphonois{1) | flavonoids{2} |anthocyanin (3)| (mg/100gD.W)
E:‘a:‘k mulberry 417.37 24.27 19.33 35.61
lnl: mulberry 114.88 12.43 1.36 36.74

(1)Calculated as mg gallic acid equivalent (GAE} /g dry weight .
{2}Calculated as mg Quercetin Equivalent {QE) /g dry weight .
(3)Calculated as mg cyanidin—3-glucoside

Reducing power :

In this investigation , the ability of extracts to reduce iron (lil) to iron (it)
was determined . Data from Table (2) showed the reducing power of the
methanolic extracts of investigate muiberry samples . The data measured as
absorbance at 700 nm of producing color against five concentrations (20 , 40
. 60, 80 and 100 mg/mi) for each sample . Black Mulberry fruits gave the
highest absorbance ranged from 0.033 (at 20 mg) to 0.172 (at 100 mg/mi)
while white fruits come in the second order with value started with 0.020 (at
20 mg) and ended with 0.085 (at 100 mg).

The high value of reducing power indicated the presence of some
compounds with both electron donors could react with free radicals to convert
them into more stable products . The present result agreed with that obtained
by Bea and Such (2007) , who reported that reducing power of white
mulberry fruits increased by increasing of concentration . Shaker and El -
Hadidy (2006) gave a higher reducing power value of 0.768 for black
muiberry fruits (0.01 mg/ml) .

I
L4

Table (2) Reducing power of mulberry samples methanolic extract .*

Concentration (mg/ml) Black mulberry fruits White mulberry fruits
20 0.033 0,020
0 0.050 0.028
0.114 0.031
0 0.156 0.048
100 0.172 0,085

*Reducing power expressed as absorbance at 700 nm .

Antioxidant activity :

The ability of different mulberty methanolic extracts to scavenge the 2,2-
Azino-his (3-ethyl benzthiazoline-6-suigenic acid ){(ABTS*) radical was
determined , compared with that of ascorbic acid and expressed as inhibition
% . From Table (3), it could be observed that two extracts showed some
degree of inhibition capacity. , but their values were inferior that of aseorbic
acid . Data shows clearly that methanolic-extract of black mulberry fruits had
the idwest absorbance value (0.121), accompanied with the highest inhibition
" percentage value of 76.908 . On contrary white mulberry fruits exfract
showed the highest absorbance (0.162) and the least inhibition value (69.084
%) . Comparing the obtained data with that of ascorbic acid (91.41 %} which
is known as a strong reducing agent , it was observed that black mulberry
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fruits extract gave a moderate inhibition value of 76.908% . Bea and Such ,
(2007) reported that the ethanolic extract of white mulberry fruits showed
moderate inhibitory ability on lipid oxidation (23.7 — 47.6 %) at 76 pg and high
inhibitory activity ( 52.7 — 73.3 %) at 225 pg of extract .

Different studies indicated that the electron donation capacity {reflecting
the reducing power) of bicactive compounds is associated with antioxidant
activity (Siddhuraju et al .,2002). From table (2 and 3) it was observed that
methanolic extract of black mulberry fruits have the highest reducing power
and antioxidant activity because it contamed highest amount of polyphenols
comparing with the white fruits .

Table (3) Antioxidant activity of different mulberry methanclic extracts :

amplos Absorbance % Inhibition*
lack mulberry fruits 0.121 _76.508
hite mulberry fruits 0.162 £9.084
lAscorbic acid (positive control} 0.045 91.412
ative control 0.524 0
Arunm (negative control) -  Azuam

op:r:entage _inhibitiorj (sample) T %100

Anm (negative control)

Effect of mulberry fruits extracis on STZ induced diabetic rats:

The methanolic extract of mulberry fruits(' black and white )} were
examined for their effect on the STZ diabetic rats through the determination
of blood glucose , total cholesterol , triglyceride and liver functions (ALT and
AST). '

Effect on blood glucose level :

Data in table ( 4 ) and Fig ( 1 ) revealed that the injection of STZ at dose
of 4.5 mg/100g b.w caused highly significant { P< 0.05 ) increase in blood
glucose level from 124.67 to 388.33 mg / dl for non diabetic and diabetic rats
at zero time , respectively . Gradual increase was observed during the
experimental periods {( 10 , 20 and 30 days } until reached to the maximum
level of 461.33 mg/d! at the end of experiment . This increase may be due to
the destructive effect of STZ on B-cells of islets of Langerhans which lead to
insulin deficiency .

The present results agreed with several authors , for instance Terada ef
al .,{1998) who showed that the injection of STZ at a dose of 50 mg/kg b.w
raise the blood glucose to 350 mg/dl after 9 weeks . Andaliu and
vardacharyulu , (2001} observed a significant elevation of 74 % in blood
glucose in STZ diabetic rats when compared with normal rats at the end of 60
days . Also Hessien (2003) found that when alloxan was injected in rats at 8
mg / 100 g-b.w , it caused a highly raise in serum glucose level after 30 days
which reached to 468 mg/dl in comparison with 108.3 mg/d] before injection .

In addition, Hsu et 2/,(2000) found that injection of STZ at 60 mg / Kg
b.w raised serum glucose to more than 400 mg / di. While Soltani ef af (2007)
reported that the injection of STZ at a dose of 40 mg / Kg b.w raised biood
glucose to 250 mg / d! .
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Table { 4 ) Effect of mulberry methanolic extracts on I:rl-::u::—d glucose level
(ma/dl) in STZ diabstic rats :

Days
Zevo time 10 days 20 days i}ﬂ fays
Groups
o i) 124671 123671 121331 124471
L
k- s WS tede | 4R267a 425,67 akg sen33a
5 10 mg / 100 b 135.00 efp 326,00 g2 2631 B 17767 ik
j 20 mg / 100g b B04.5T daf 300,00 fgh 200,00 i 14267 jid
- -1
g 40 mg / 100g bow 304,67 glocd i 20000 el 17200 & 14050 &1
B 2 T Phivnal POTE | meTE 121030 124.47 b
LE_ IRMESHC Chttral ELLEE ™Y 152874k 56T ab 461351
i 10 mg / 100g By T g 396,67 b 567 190.00 3
E 20 mg ¢ 100g b AT 176730 130,00 ef 165,57 g
40 mg 1 100g by 370.00 o IITET 2467 g 138.00 3
500
450
| a00
: 350
300
250
na B O tmme
150 Wi0days |
100 30 davs
2 @ 30davs |
Li] I
|
| &

Black fruits
Fig (1)Effect of mulberry methanolic extracts on blood glucose level in
STZ diabetic rats

White fruits

Data in Table (4) showed that the optimal hypoglycemic activity was
demonsirated at a dose of 40 mg /100 g b.w for the two fruit extracts. The
initial antidiabetic activity was observed after ten days and continued to
increase in all groups during the experimental period until the 30 days .

Data in Table (4) and Fig {1} showed that both black and white fruits
methanolic extract approximately caused a decrease in blood giucose for the
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same values of 140.5 and 138 mg/d! after 30 days by using a dose of 40
mg/100 g b.w.
Liver function )

From resuilts recorded in Table (5 and 6) and drownin Fig(2and 3 ) it
was clear that average values of 36.67 and 25.33 U/L were recorded for AST
and ALT in non-diabetic rats at zero time which reached to 70.67 and 58.0
U/L after injection of STZ |, respectively . Such increase may be due to the
damage in liver tissues .

The present results agreed with several authors for instance Andaliu
and vardacharyuiu (2001) found that injection of STZ elevated AST and ALT
activity from 53.8 to 94.6 and from 23.2 to 79.6 U /L , respectively. Hessien
{2003} mentioned that induction of alloxon raised AST and ALT activity from
309 to 50.2 U/ L and from 19 to 40 U / L at zero time, respectively . While
Ju-Jung et al. (2008) found that diabetic rats showed more activities of serum
AST and ALT compared with normal rats by 3.9 and 2.6 times.

Data in Tables (5 and 6 ) and Fig. ( 2 and 3 ) showed that-the most
effect was observed by freatment with methanclic extract of black mulherry
fruits |, the AST activity decreased to 42.50 U/L after 30 days and at 40 mg
/1100g b.w comparing with 70.67 U/L at zero time for STZ induced diabetic
rats. While ALT decreased to 27.00 U/L after the same period and using the
same dose comparing with 58 U/ at zero time for diabetic rats. The
methanolic extracts of white fruits decreased AST and ALT to 47.00 and
31.33 W/ L after 30 days and using 40 mg /100 g b.w, respectively
JU-Jung et al., (2008) found that ethanolic extract of Chinese juniper berries
decreased AST and ALT activity from 288 and 161 U / L to 250 and 93 U/ L
after 9 weeks , respectively .

Table ( 5 } Effect of mulberry methanolic extracts on AST (U/L) in STZ

diabetic rats :
Days
Zevo thne 10 days 20 days 20 ddaxs
Troups -
Nop —dinbezic coneroal

= 36 67 hi 3500 3500 by 3533 hi

2 Trabetic contreol

E 70.87 be 74.33 3 72.33 g 7233 a

é 10 mg - 100g Rax 65.67 cd 71.33 be £3.67 de 53.33 of

I

i 20 g - 100g Bax 6867 gd 71.80 g 4% 33 fg 38.67 g
= = —
=1 40 wg ¢ KO0F by 55.00 hed, 59.00 by 39 67 hi i12.50h
g Neou —diabetic coutrol 160678 15008 anog PPET
=1 3

‘E‘ Diabetic contralb 70.67 be 74.33 ap 7233 pe 20312

¥

3 10 g 100z b 65.00 by 7333 b 57.00 ¢ $5.33.4

2 Byt ]

E] 10 g 100g bw 70.33 bg T.67 b 5567 de 3200 gf,

= — e et N

40 mg  100g b 69 .00 b Toa3be | 5100l 47,00 f
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SR LT R L

- LR
W Lo0days |
b 20 clays i

= 30days |

Black fruits White fruits
Fig (2)Effect of mulberry methanolic extracts on AST level in STZ
diabetic rats.

Table { 6 ) Effect of mulberry methanolic extracts on ALT (U/L} in STZ
diabetic rats :

Days |
Zero thne 10 days 20 days 30 days
Grroups
Man —dlabaric contrv] 2353 gh M0dh Ik WATH
F-| -y
E Diabetic comirol $8.00 bed £2138 5900 B 71338
E —— L
- 10 mg 7 100g bow 0ET e A 8187 b MET T M
i Bl
o 20 mg / 100g hax 3338 de 1500 Be 3500 ¢ 211
£ - = = mil ek il
= =
= 40 mg / 1605 by 43,87 ge 47 87 med .87 g 17.00 gh
E e e e Wil Ho0g M3 g Ty
'E‘ IR SRl e 3500 b 6235b 3900 be TL.A%a
¥
= 10 mg / 100g b Hooe | §1.006 4533 4 41,004
g
= I
3 20 g / 100g buw otk | Mg 41,00 de 1438 of
z
= .
40 mg + 100E Bk weoe | fmodw %00 ¢ LRI

Serum total cholesterol :

Table (7) and Fig (4) showed that STZ injection caused a significant
increase in serum total cholesteral from 184.67 mg / dl in non—diabetic rats to
382.67 mg [/ dl in diabetic rats at zero time, respectively. An increase in total
cholesterol values by (5 and 6 %) using 10 mg / 100 mg b.w of methanolic
extract after 10 days were cbserved for mulberry fruits { black and white ),
respectively, While after 20 days, a sudden decrease (23.25 and 44.6 %)
was obtained with the previous two methanclic extracts using 10 mg / 100 g
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b.w. The Same observation was shown by using 20 mg / 100 g b.w . On the
other hand using 40 mg / 100 g b.w caused a decrease after 30 days for all
extracts. The methanolic extract of mulberry black fruits was the most
effective in lowering serum cholesterol level which reached to 209.67 mg / dl
(45.21%) after 30 days , while white fruits methanolic extract decreased the
level of total cholesterol to 224 .67 mg / di (41.29 %), respectively .

R S e o S BT e L B
|- ik ook P R R T S e i e e R L
80
50
a0
i ) e
0
W10 days
< 4 i 20 days
10 | & 30 days
o i g
&
L
; "
v, a4

Black fruits White fruits
Fig (3) Effect of mulberry methanolic extracts on ALT level in 5TZ
diabetic rats

Hurtado and Dummi (1998) found that total cholesterol increased from
80 to 130 mg / dl in non—diabetic and diabetic rats, respectively. Hessein
(2003) mentioned that alloxan injection caused a markedly increase in serum
total cholesterol which reached about above five times (10mg / L )of those
obtained in case of non-diabetic rats (2.1 mg / L ) at zero time . Also , twenty
mg crude extract of mulberry leaves / 100 g b.w caused a decrease in total
cholesterol after 30 days of experiment . Also JU-Jung ef al (2008) reported
that zlloxan-injection increased serum total cholestercl from 62 in normal to
76 mg / dl diabetic rats. They found also that ethanol and water extracts of
Chinese juniper barriers decreased total cholesterol from 76 to 74 and 43 mg
fdl, respectively .
Serum Triglyceride

Data recorded in Table(8) and Fig (5) revealed that serum friglyceride
increased from 174.67 to 288 mg /dl by injection of STZ . After 30 days and
using 10 mg black fruits extract /[100g b.w. triglyceride level decreased to
reach 226 67mg/d! . Treatment with 20 mg / 100 g b.w of mulberry black fruits
methanclic extract caused a decrease in serum triglyceride to 198.67 mg / di
(35.42%), while the decrease reached to 178.67 mg / 100g b.w after 30 days
by using 40 mg / 100g b.w of the same methanclic extract. The same trend
nearly was observed using white fruits methanolic exiract , a decrease in
serum triglyceride reached to about 209mg/dl after 30 days using 40 mg !/
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100g b.w was observed comparing with 248.67 and 209.33 mg/dl for 10 and
20 mg / 100g after 30 days, respectively.

Table { 7 ) Eﬁanf of mulberry methanolic extracts on Serum total -
cholesterol {(mg/dl) in STZ induced diabetic rats :

Daya |
Zero thne 10 dlays 20 days | 30 ddayx
Oiroups :
om =diakerie cancrel 19EaTh AT R 164.00 h 18T &% n
! LF S R O A IE3ET d SO7.5T aly 41087 x 41433 a
i 10 mg ! 100g bow IBX.00 AGT D ak NAE7 w IFTET &
j 20 mag ¢ LS0E baw 15435 d 394 30 abod 265 G F 20 6T F
=
E Al g £ TO0g bow, hd.af gd JIFET bed 34500 8 onat g
IE Tam —diabare cemmrel 19487 16087 & 18787 ke 194,00
3 -E e 18287 2 40787 41433 n 41067 2
'i 10 mg ¢ 180 Bar BT W 5 ST & ATOID B 1390 e
i 20 mg ¢ DOOE Box 158,33 3 +00.87 2 340,00 be 23487 he
40 mg ¢ 100g Bow 3§87 T 240000 Be 33487 be
450 - e T PR e o IR o T e L Sl S Vo S
400 -
| oL it IESBS o
i 00 |
[ om0
| 200 - W 0 rime
150 B 10 days i
100 w 20 days |
50 B30 days

Black fruits White fruits

Fig (4) Effect of mulberry methanolic extracts on Serum total
cholesterol level in STZ diabetic rats

From these findings, it could be concluded that methanolic extract at the

level of 40 mg / 100g b.w for both black and white fruits after 30 days gave
the most effective decrease in serum triglyceride.
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b.w. The Same observation was shown by using 20 mg / 100 g b.w . On the
other hand using 40 mg / 100 g b.w caused a decrease after 30 days for all
extracts. The methanolic extract of mulberry black fruits was the most
effective in lowering serum cholesterol level which reached to 209.67 mg / dl
(45.21%) after 30 days , while white fruits methanolic extract decreased the
level of total cholesterol to 224 .67 mg / di (41.29 %), respectively .

R S e o S BT e L B
|- ik ook P R R T S e i e e R L
80
50
a0
i ) e
0
W10 days
< 4 i 20 days
10 | & 30 days
o i g
&
L
; "
v, a4

Black fruits White fruits
Fig (3) Effect of mulberry methanolic extracts on ALT level in 5TZ
diabetic rats

Hurtado and Dummi (1998) found that total cholesterol increased from
80 to 130 mg / dl in non—diabetic and diabetic rats, respectively. Hessein
(2003) mentioned that alloxan injection caused a markedly increase in serum
total cholesterol which reached about above five times (10mg / L )of those
obtained in case of non-diabetic rats (2.1 mg / L ) at zero time . Also , twenty
mg crude extract of mulberry leaves / 100 g b.w caused a decrease in total
cholesterol after 30 days of experiment . Also JU-Jung ef al (2008) reported
that zlloxan-injection increased serum total cholestercl from 62 in normal to
76 mg / dl diabetic rats. They found also that ethanol and water extracts of
Chinese juniper barriers decreased total cholesterol from 76 to 74 and 43 mg
fdl, respectively .
Serum Triglyceride

Data recorded in Table(8) and Fig (5) revealed that serum friglyceride
increased from 174.67 to 288 mg /dl by injection of STZ . After 30 days and
using 10 mg black fruits extract /[100g b.w. triglyceride level decreased to
reach 226 67mg/d! . Treatment with 20 mg / 100 g b.w of mulberry black fruits
methanclic extract caused a decrease in serum triglyceride to 198.67 mg / di
(35.42%), while the decrease reached to 178.67 mg / 100g b.w after 30 days
by using 40 mg / 100g b.w of the same methanclic extract. The same trend
nearly was observed using white fruits methanolic exiract , a decrease in
serum triglyceride reached to about 209mg/dl after 30 days using 40 mg !/
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Hurtado and Dummi {1998} reported that trigiyceride increased from 80
to 380 mg / dl in non—diabetic and diabetic rats , respectively, in this respect ,
Hessien (2003) found that alloxan injection caused a significant increase in
trigiyceride level which reached te 280.5 mg / dl comparing with 166.5 mg /
dl for non—diabetic rats at zero time . She added also that the treatment with
20 mg methanolic crude extract of mulberry leaves / 100g b.w decreased the
level of serum triglyceride to 153 mg / dl after 30 days. While JU-Jung et al,
(2008) revealed that serum triglyceride increased from 83 to 262 mg / dl in
non-diabetic and diabetic rats, respectively. They found that the ethanol and
water extract of Chinese juniper berries decreased triglyceride to 195 and 96
mg / dl for those extracts, respectively.
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