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Abstract

Work was conducted to study the health and posditdeapeutic
effects of popular and less famous herbs on seftucoge and side effects
of diabetes mellitus in alloxan injected rats. $iive mature male albino
rats weighing 130-200g each divided into 13 gro{fpsats each) one kept
as control (-) group while other 12 groups injecteih alloxan. Herbs
added at 7.5% to the basal diet given single dn hitter wood , bitter apple
, harmala , garden cress , Dr.Mings tea and theuma&xof them when
unsupplemented or supplemented with wild Zommad harse chestnut.
Serum liver enzymes (ALT, AST, ALP), serum protéiactions(T.P, Alb,
Glob & A/G), serum lipids (TC, TG, HDL, LDL, VLDL&atherogenic
index"A.l"), serum creatinine, urea, uric acierusn glucose as well as body
weight gain(BWG), feed intake(Fl) and feed effi@gnratio(FER)were
recorded. The feeding trial continued for 28 days.

The obtained results revealed that all herbs usegk wf value for
amelioration of diabetes mellitus and its side afeprovided that the
collection of them showed best results.
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INTRODUCTION

Diabetes mellitus is a chronic disease that has ladfected human
kind Japan, Greece and Rome described the symptbitine disease and
usually included recommendations for nutraceuticaatment.The use of
herbs as hypoglycemic is a major avenue in theaingierspectives ,which
revire to be explored more effectively as theresarenany literature on this
aspect(Mukherjee et al.,2006) Blade et al.,(20@pprted that the use of
medicinal plants is already widespread in Africastigularly in Guinea
where oral transmission of practices is part ofgbeial ritnal. This type of
treatment should be based on scientific evidenteséy few studies have
been conducted . The same may be said for Egyptewiany herbs are
suggested for treat . rent of ailments via oralgmaission of practices .

Numerous herbs and supplements are already awilédl the
treatment of diabetes and obesity , but many cfdlermulation have little
evidence based research support to prove the @fficathem . Numerous
fat herbal collections are widely publicized but goounded in evidence .
Some of the herbs are popular as bitter appleaat la traditional medicine
, but others as bitter wood & harmala are less knownd deserve much
more care by researchers . This Work was conduotéll a part of this gap
dealing with bitter wood , harmala as well as biapple , garden cress ,
Dr.Ming's tea , horse chestnut , wild oat as regdrgperglycemia and it's
side effects . herbal formulation of all herbs vaés studied to find out the
possible synergism between them .

* Nutrition and Food Science Dept., Faculty of Home Economics, Minufiya University
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Materials And Methods

The tested main herbs in this study were : Bitteyod/ (Picarasma
excela L.) , Colocynth (Citrullus colocYnthis L.) Harmala (Peganum
harmala) Garden Cress (Lepidium sativum L.), Drd/Biea (a commercial
herbal formulation), Horse Chestnut (Aesculus ligggiamum L.) for
supplementation of above herbs to enhance immaniyresist against side
effects of diabetes (Thomas,2000&Mechler,2005).nnteérbs used singly
and in combinations with wild oat plus horse chestiets contained
always the basal diet of Reeves et al., (1993)igenvthat salt mixture was
according to Hegested et al.,, (1941) and vitamixtuné was that of
Campbell(1963).Besides the basal diet used forrab@) and one group of
alloxan injected rats, main single herbs added.&%7, while for main
groups; in case of supplementation with main herbld( oat&horse
chestnut) added at 2.5% level each(all composéd dfbasal diet).

Diabetes was induced in normal healthy rats by rapieritoneal
injection of alloxan 150 mg/kg body weight, accoglto method described
by (Desai and Bhide,1985),0ne weak after injectfasting serum glucose
determined, more than 160 mg/dl of serum glucosicatte diabetes
mellitus (NDDG,1994).At the end of feeding triaB(8ays) blood samples
collected after 12 hourse fasting from the portinv, the rats sacrificed
unde ether anesthetized.prepared serum red at -RO'c analysis
(Malhotra,2003).

During experiment the body weight gain (B.W.G%gdeintake(FI)
and feed efficiency ratio calculated after Chapneaal.,(1959). Internal
organs were carefully removed washed in salinetisoly dried with filter
paper and weighted.

Biochemical analysis of serum included the follogvimethods &
references: Total protein(Weichselbaum,1964);allboumiDomas and
Biggs,1971);globulin(Total protein-albumin); oxatedic transaminase
"AST" activity (Reitman and Frankel,1957); glutanpiyruvic transaminase
"ALT" activity (Reitman and Frankel, 1957); aliked phosphatase (ALP)
activity (Rec,1972) ; creatinine (Henry,1974) ; aur@Patton,1977) ; uric
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acid(Fossati,1980) ; total cholesterol (TC)(Richuhd®73); triglycerides

(TG)(Trinder,1969); high density lipoprotein
cholesterol(HDL)(Richmond,1973) ; low density lipofein
cholesterol(Richmond,1973) ; very low density lipaiein cholesterol
(VLDL) (Friedewald et al.,1972) ; atherogenic index

(A..=VLDL+LDL/HDL (Kikuchi-Hayakawa et al.,1998); glucose
(Trinder,1969).

Statistical analysis carried out using computeris®SS program by
one way ANOVA test using Duncan's multiple rangst tat p<0.05 to
indicate significant difference between groups (f&wer and Cocran,1967).

RESULTS AND DISCUSSION
|- Biological Results
(A)- Liver Function

a- serum protein fractions

Table ( 1) illustrate the effect of some herbpptementation on
serum T.P, Alb, Glob and A/G ratio in rats pretegatvith Alloxan. The
mean value of T.P of control positive was signifitta lower ( p< 0.05 )
than control negative, which were 6.30+ 0.17 an@0#$.0.26 mg/dl ,
respectively. Also , the value of diets A, B, C, Dr, Ming's Tea and all
herbs mixture ( at 7.5% level ) were significartiigher when compared to
control positive.

As for Alb, the mean value of control positive waer than control
negative , which were 1.70£0.04 and 7.10+0.15 mg/déspectively .
Whereas the values of diets A, B, C, D, Dr M|inga and All herbs mixture
(at 7.5 % level ) were higher than control positiBest group seems to be
that of all herbs mixture .
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The same table illustrated that the mean value lob @f control
positive was significantly higher ( p< 0.05 ) wheampared to control
negative , which were 4.60+0.137 and 2.80+0.026dmgéspectively, Also
the values of diets A, B, C, D, Dr Ming's tea aficharbs mixture ( at 7.5%
level ) were lower than control positive.Best saengkeems that of the
supplemented garden cress with oats&chestnut. A&/8 ratio, the mean
value of control positive was significantly lowempg 0.05 ) than control
negative, which were 0.37 +0.03 and 2.54+0.05 mggdpectively, but the
values of diets A, B, C, D, Dr ming's tea and atbds mixture ( at 7.5%
level ) were higher than control positive. Malho¢ra003 ) , showed that
alteration in A/G ratio may occur due to the reductin albumin and or
elevation of globulin . However the ratio may bergased in some cases of
biliary cirrhosis . From results of table (1) it dd be observed that
supplementation of bitter wood (diet A) , bitterpégp ( diet B) , harmala (
diet C) and Dr.Mings tea (diet D) with oats (Avera)d horse chestnut
improved mostly the levels of T.P, Alb, Glob & AlGtio . As reported by
Thomas (2000), aescin compound in horse chestnuid doout a wide
variety of inflammatory conditions , which are siéffects of diabetes
mellitus . As reported by Duke (1994) bitter woodynof value for diabetes
. this was also reported for bitter apple (Davi®&ke,2004), while harmala
(Silva& Abraham , 1981) has anti oxidant properti€garden cress (Habb
Alrashad) is recommended for diabetics (Muller&Miech 2005). Dr
Ming's Chinese herbal tea (Tomoyoshi , 2005) isissdl/for weight loss .
But as found from table (1) it corrected the disoradf serum protein
fractions due to diabetes . Data of table (1) iatid A/G garden cress as
single plant showed best result for serum proteagtions of diabetic rat ,
but when combined with oats & chestnut best gro@s that of all herb
mixture. The preference of all herb mixture revdhlst certain synergism
appeared when using all plants together . It ighyomentioning that T.P of
all herbs mixture was even less than the contjaob(s .

b-serum liver enzymes

Table (2) illustrate the effect of some unsubleteen and

supplemented diets on serum ALT, AST, ALP, and A&V ratio on
(712)
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diabetic rat groups . As shown the mean value of AScontrol positive

was significantly higher (p< 0.05) when compareddatrol negative which
were 145.00+4.58 and 42.00£2.05 U/L, respectivilgo the value of diets
A, B, C, D, Dr Ming's tea and all herbs mixture t(7a5% level ) were
significantly lower when compared to control posti At the same time
ALT of control positive group was significantly Mgr (p< 0.05 ) as
compared to control negative rats being 40.00+268 18.00+0.87 UIL,

respectively , Also the value of diets A, B, C,Ir, Ming's tea and all herbs
mixture (‘at 7.5% level ) were significantly lom&hen compared to control
positive rats.

As shown in table (2) the mean value of AST/ALTigabdf control
positive was significantly higher (p< 0.05 ) wheongpared to control
negative group which were 3.63£0.092 and 2.33+01@8pectively . Also
the values of diets A, B, C, D, Dr Ming's tea aificharbs mixture (at 7.5%
level) were significantly lower as compared to cohpositive group.

In this concern, Gaw et al., (2004) , reported tagsed activities of
the amino transfrases (AST and ALT) indicate hepatlular damage .

From results of present work , it can be obsembed AST level of
control positive was higher than for all diets ahd control negative This
was ( Table 2 ) also recorded for ALT. Moreovel, diets ( alone &
mixture) had favourable effect on ALT and AST.Thasult agreed with that
of Leung and Foster (1996) ; Hurley et al ., (1998)eiss and Fintelmann
(2000) and Singh and Panada (2005) working on tioadil herbal
medicine.
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As shown in table (2) the mean value of ALP of colnpositive rats
was significantly higher (p< 0.05) when compareddaatrol negative being
312.00 £6.08 and 132.00£3.21 U/L, respectivelysai] the values of diets
A, B, C, D, Dr Ming's tea and all herbs mixture [@6% level) were
significantly lower comparing to control positivésaw et al., (2004),
reported that ALP activity increases in diabetedlitne and Liver disease
(cirrhosis, tumours, infiltrativediseases) . Ina@a bilirubin concentration
and increased ALP activity indicate the presencehaflestasis, ablockage
in bile flow . From these results, it could be aled that ALP level of
control positive was higher than control negatind than all diets ; all diets
had favorable effect on ALP . This result suppongth data of ESCOP
(1997) ; Blumenthal (2000) and Mueller and MecHh2005).1t should be
noted that liver function was improved when usintieb wood (Duke ,
1994), and horse chestnut (Thomas , 2000), Othartplused in present
study were apparently not tested befor for liverction disorders .

Finally results of table (2) indicated that redesd of
supplementation ( and all herbs mixture ) bestlreshtained with garden
cress diet considering AST, ALT& ALP, harmala wdse tbest for
AST/ALT. Meanwhile, after supplementation best tmeent was that of
harmala considering all parameters (AST, ALT, AIAST/ALT) showing
lowers values even when compared with the contjogoup . In general
supplementation improved the action of differerédiplants , indicating the
synergism . synergism action was also obviouscesbest treatment of all
was that of the all herbs mixture .

( B)- Kidney Function

Table (3) results illustrate the effect of dietsdaall herbs mixture
supplementation for 28 days on serum creatininea wand uric acid in
diabetic groups .As shown from the data the medunevaf creatinine of
control positive was higher than control negatiwehjch were 1.20+0.044
and 0.70+£0.032 mg/dl , respectively , also, thei@alof groups A, B, C, D,
Dr Ming's tea and all herbs mixture (at 7.5% lewedre lower than control
positive.Serum Urea of control positive was higtiean control negative,

VaZi
@
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which were 162.00+7.21 and 37.00+2.45 mg/dl , respely. Also the
values of diets A, B, C, D, Dr Ming's tea and allis mixture groups were
lower than control positive. As for Uric acid ofrgm , the results showed
that the mean value of control positive was higihe@n control negative |,
which were 3.50+£0.22 and 2.00+0.11 mg/dl , respebtj also the values of
groups A, B, C, D, Dr Ming's tea and all herbs miet(at 7.5% level) were
lower than control positive.
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C- Lipids Fractionsin Serum

Table(4) illustrate the effect of diets and all rbse mixture
supplementation for 28 days on serum TC, TG, HDQIRI c, VLDLc and
A.l.ratio in rats pretreated with Alloxan.

As shown in this table, the mean value of TC aftoad positive was
higher than control negative, which were 191.0033ahd 142.00+2.64
mg/dl , respectively, and the value of groups ACBD, Dr Ming's tea and
all herbs mixture (at 7.5% level) were significgnbwer (p< 0.05) when
compared to control positive. TG of control postiwas higher than control
negative which were 188.00+6.08 and 121.00+3.41dmgéspectively, and
the values of groups A, B, C, D, Dr Ming's tea atidherbs mixture (at
7.5% level) were lower than control positive.

As for HDLc, the mean value of control positive svepwer than
control negative, which were 68.00£1.73 and 110408% mg/dl |,
respectively, as well as the values of groups ACBD, Dr Ming's tea and
all herbs mixture (at 7.5% level) were higher tieantrol positive.

The same table illustrated that LDL of control ipge was higher
than control negative, which were 85.40+£2.51 an80#0.26 mg/dl |,
respectively. Whereas the values of groups A, ) Mr Ming's tea and all
herbs mixture (at7.5% level) were lower than cdmasitive.

As for VLDLc , the results showed that mean valtieontrol positive
was higher than control negative , which were 3¥2642 and 24.20+0.72
mg/dl , respectively . Also the values of groupsBA,C, D, Dr Ming's tea
and all herbs mixture (at 7.5% level) were lowartitontrol positive. The
same table illustrated that A.lratio of controlspgive was higher than
control negative , which were 1.81+0.025 and 0.20%0 respectively .
whereas the values of groups A, B, C, D, Dr Minga and all herbs
mixture (at 7.5% level) were lower than control ifigs.

Rombeau and Rolandelli (2001), reported that desbenellitius
disease lead to increased serum lipids, impaifapiotein synthesis, and
fat maldigestion and malabsorption .From the resoflpresent work , it can
be observed that certain plant diets had favourefféxt on serum lipids .

(718 )
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Such results supported by Tomoyoshi (2005) ; Leand Foster (1996) ;
Blumenthal (2000) ; Singh and Panda (2005). Ini@aer Duke (1994)
reported the value of bitter wood for diabetic eats ,leading also to
treatment of hypertention , which is related toeabisclerosis (high A.l).
Also, Hey (1996) stated that harmala was benefitoal diabetes and
hypertension patients. Muller& Mechler (2005) irated that oats is
cholesterol and LDL lowering . Tomoyoshi (2005) agpd that Dr Ming's
Tea helps to get rid of wanted for in the body .

The results of table(4)show the lipids fractiorfsd@betic rats and
effect of herbal formulations.

Data presented in table(4) revealed that diabetftus resulted in
the increase of TC&TG,while HDL reduced .Due tatmeents the reverse
was found.

D- Serum glucose

Table (5) illustrate the effect of diets and alérls mixture
supplementation for 28 days on serum glucose is paetreated with
alloxan injection .As shown in this table , the me@alue of serum glucose
of control positive was higher than control negativwhich were
169.00+3.46 and 75.00+1.80 mg/dl , respectivelgd the value of groups
A, B, C, D, Dr Ming's tea and all herbs mixture [@6% level) were
significantly lower (P<0.05) when compared to cohpositive.

All treatments lowered serum glucose even to s llegel than that of
the healthy control(-) rats. Supplementation witicwltivated oats and horse
chestnut increased the lowering effect of the dieidicating a synergistic
effect . This was also ready seen ( Synergism nvidm®wing that all herbs
mixture reduced the serum glucose compared to #mgr single plant ,
provided that similar results obtained for both ladrbs mixture and bitter
apple groups .

According to Duke (1994) bitter wood have a curieffect for
diabetes mellitus. This was also reported by Dawid Parke (2004) for
bitter apple. Garden cress ( Hurley et al., 1998a¥ also beneficial for
diabetes mellitus . According to Srinivan et a20@5) horse chestnut is a
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hypoglycemic agent. It is evident (Table 1-5) tthed tested plants not only
ameliorated or prevented the increase of serunogljdut also was healing

for liver, renal and lipid profile disorders ; i.the side effects of diabetes
mellitus disease .
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I1. Biological Parameters
a- Body weight gain (BWG), Feed intake (FI) and Feed efficiency ratio
(FER).

Table (6) results show the effect of diets and hedtbs mixture
supplementation for 28 days on BWG, Fl and FERats pretreated with
alloxan . As shown the mean value of BWG of conpasitive was lower
than control negative, which were -0.36£0.0026 a@nh@76+0.0017 |,
respectively .but the value of groups A, B, C, D,Nling's tea and all herbs
mixture (at 7.5% level) were higher significantlp<€ 0.05 ) when compared
to control positive.

The mean value of FI of control positive was lowkan control
negative, which were 6.50+0.050 and 6.90+0.010agpectively .whereas
the values of groups A, B, C, D and Dr Ming's tah {.5% level) were
higher than control positive. But the value of ladirbs mixture was higher
than control positive by mean 17.77+0.039 g , retspely.

FER of control positive was lower significantly @€5) when
compared to control negative, which were -0.06:070and 0.011+0.005 ,
respectively .but, the values of groups A, B, C,,Ming's tea and all
herbs mixture (at 7.5% level) were higher than argositive.

B- Internal organs weight

Table (7) shows the effect of feeding with herbd aupplementation
with oat and chestnut for 28 days on lungs weigihtean value of lungs
weight of control positive was higher than contnglgative , which were
1.22+0.039 and 0.49+0.024 g, respectively. Aldlovaues of groups A, B,
C, D, Dr Ming's tea and all herbs mixture (at 7.&Xel) were lower than
control positive.

As for spleen weight the results showed that meduoe of control
positive was higher than control negative, whichrev®.84+0.020 and
0.28+0.010 g , respectively .Also, the values afugps A, B, C, D, Dr
Ming's tea and all herbs mixture (at 7.5% levelyavewer than control
positive.
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The mean value of heart weight of control positivas higher than
control negative, which were 0.61+0.019 and 0.20%R.g , respectively
,whereas the values of herbs groups A, B, C, DMihg's tea and all herbs
mixture (at 7.5% level) were lower than control iggs.

As for kidney weight the results showed that mealue of control
positive was higher than control negative, whichrevd.42+0.019 and
0.52+0.015 g, respectively .Also, the values abbegroups A, B, C, D, Dr
Ming's tea and all herbs mixture (at 7.5% levelyaveower than control
positive.

This indicated that diets of present work ametdahe inflammation
in internal organs as side effect of diabetes mslliSuch improvement was
evident since ;most cases the all herbal mixtuesved BWG, FI, FER and
internal organs weights, being equal and sometlme#sr than that recorded
for healthy control(-) rats. It is worth mentionitigat biochemical changes (
Tables 1-5) also supported such openion.
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