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ABSTRACT ‘

Diabetes mellitus is one of the dangerous discases affecting a lot of population all over tl‘lc. wor]c}. Natura]
products are nowadays a target of researches for adaptation of some antidiabetics with l_ess or minimal side effegys,
Aloc; is one of the natural products that commonly used in folk medicine. Silymarin, is another natural substance
which is the product of choice for trcatment of liver diseascs.

These natural products were fested for their hypoglycemic activity when given alone and in combination with
gliclazide in diabetic rats. Gliclazide, aloe and silymarin when given alonc significantly decreased blood glucose
levels (-72%, -73% and -16%), glycated heamoglobin (-23.2%, -26.4% and -12.4%), malondialdchyde (MDA)
(-44.55%, -39.6% and -54%), total cholesterol (TC) (-29%, -58% and -36%) and low density lipoprotein cholesterol
(LDL) (-48%, -63% and -39%), while increased insulin (90.6%, 49.6% and 43.3%) and the high-density lipoprotein
cholesterol (HDL)(99 %, 51% and %7.5%). The effects of thesc drugs were more pronounced after 30 days of
treatment.

Both aloc and silymarin significantly increased the hypoglyemic effect of gliclazide. Aloe and gliclazide
combination decreased blood glucose levels by 80%, TC levels by 56% and LDL levels 69% as compared with
gliclazide alone which produced 72%, 29% and 48% respectively.

The combination of silymarin and gliclazide decreased the blood glucose levels by 76%, TC levels by 56% and
LDL by levels 53% with respective values of 72%, 29% and 48% for gliclazidc alonc.

INTRODUCTION inhibit infection, promote healing of minor burns™

According to the American Diabetes Association®, and treat a lot of diseases®. Silymarin is the natural

diabetes mellitus is defined as a group of metabolic product of choice that used for treatment of liver
discases charecierized by hyperg]yce]nia rcsu]ﬂng discase due to its free radical scavenging effect and

from defectes in insulin secretion, insulin action or mcmbrane 5‘3b1}12111g activity®. O"{ investigation
both. Oxidation rcaction may damage both glucose aimed at studying  the hypoglycemic activity of
and lipids directly, generaling reactive carbonyl gliclazide in combination with either aloe or silymarin
containing compounds. These reactive fragments can in streptozotocin (STZ)-diabetic rats .
then cause‘lrrgvergblc modnﬁcahon.of proteins. Tl.le MATERIAL AND METHODS
term glyoxidation is used to cover this type of protein
modification if the reactive fragments are derived
from carbohydrates, but if they are derived from
lipids, the term lipoxidation is used®.

Chronic  hyperglycemia causes an increased
production of reactive oxygen species (ROS) due to

Animals:

Adult male albino rats with initial body weight of
200 +15 gm, have been used in our study. Animals
were kept at 12 h dark /12 h light cycle and allowed
free on access special diet and water ad /ibitum

the autoxidation of monosaccharrides, accumulation Drugs and chemicals:
of non-enzymaticaly glycosated products and Streptozotocin (STZ) was purchased {rom Sigmd
osmotically active sugar alcohols such as sorbitol®, Chemical Co. (St . Lonis, MO), gliclazide was
These all may lead to a long-term damage, obtained from Servier Co. France. Silymarin was 2
dysfunction and failure of various organs, especially gift from Acapi-Egypt and aloc was purchased from 4
the eye™. kidneys, nerves, heart and blood vessels™, Herbalist Shop.
' Sulphonylureas have been used for scveral decades Experimental procedures:
in the treatment of non-insulin dependent diabetes Adult male albino rats were divided into 7 groups:
mcllitps 5clue to their ability to increase insulin one group served as control (taken saline, n=10), the
SCCTCUQ“” and glucose utilization by various tissucs other 6 groups were {treated daily by oral
through a post-insulin receptor mechanism, probably administration of aloe (500 mg/kg), silymarin (100 |
related 1(()6):1 normalization of glucose transporters mg/kg), gliclazide (7.2 mg/kg) and the combination o |
(GLUT4™. cach (wo interchangeably for 30 days after W€

Natural products are nowadays a fargel of induction of diabetes. Diabetes was induced accordll}?‘ f
researches (especially that have the antioxidant to the method of Zhiyong and Helga"? using S
propertics) for adaptation of some antidiabetics with (38 mg/kg) intraperitoncally. Blood samples Wei®
inducing fewer side effects. Aloe is one of the natural collected from sinus-orbital vein via glass capillasies
products that commonly used in folk medicine to after 0, 15 and 30 days of administration.
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Blood glucose level was measured dircctly by
rapid glucose sensor system; GLUCOMEN, Mincria
Germany: glycoheamoglobin  was measured b),t
Stanbio Glycoheamoglobin Kit, according to Abraham
ot al.™” method, procedure (No. 0350). Serum insulin
was measured quantitatively according to Schliebs et
al."? by using immunoenzymatic assay kit supplied
by Biosource Europe S.A (Catalog NO.001301). Arca
under glucose curve (AUC) was measured from the
oral glucose tolcrance test according to the method of
Corteze et al."”. MDA was measured in serum
according to Draper and Hahdley"” Scrum total
cholesterol (TC), low-density lipoproteins (LDL) and
high density lipoprotcins (HDL) levels have been
measurcd using kits according to Stein method®. All
the previous parameciers were measured at 0, 15 and
30 davs (except insulin and glycohaemoglobin were
measured at 0 and 30 days) afier administration. Data
were expressed as the mean + SE for at least 6
independent experiments. Statistical comparisons
were performed using unpaired Students t(-test for
differences between drug effects in different animals.

RESULTS

Oral administration of gliclazide, silymarin and
aloe when given alone to adult male diabetic rats
significantly reduced the blood glucose levels (Fig.1).
Glveated hemoglobin (Fig. 2), malondialdhyde
(MDA) (Fig.4), total cholesterol (TC) (Fig. 5) and low
density lipoproteins cholesterol (LDL) (Fig. 6) were
significantly reduced. On the other hand, insulin and
the high density lipoproteins cholesterol (HDL) were
significantly increased (Fig. 3) and (Fig7) respect-
ively. These effects were morc pronounced after 30
days of treatment. On the other hand, aloe and
dliclazide combination decrcased the blood glucose
levels by 80%, TC levels by 56% and LDL levels 69%
as compared with gliclazide alone which produced
2%, 29% and 48% respectively.

Table (1): Effect of oral administration of gliclazide
(7.2 mg/kg), silymarin (100 mg/kg), aloe (500 mg/ke)
and their combinations for 30 days on area under the
curve (AUC) (mgmindl’) in adult male albino
,d‘\"‘bctic rats.

]
Compared with
diabetic control

AUC mg.min.dl’
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Wicently different from the normal rats al P‘O-(i’-
#rificantly different from the diabetic rats at p<0.05
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The combination of silymari iclazi
ymann and gliclazide
secrf:a“scd the blood glucose levels by 76% . %C levels
'yl 56% a?d LDL by levels 53% with respective
values of 72%, 29% and 48% for gliclazide alone.

The area under glucose curves of diabetic rats
re_cordcd a significant decrease after 30 days treatment
with gliclazide, silymarin, aloc and their combinations
compared with conterol values (Table 1, Fig. 8).

DISCUSSION

) Sulfonylureas have been reported to stimulate
insulin secretion as their predominant contribution
towards their decreasing effects on blood glucose
levels in diabetic patients®®. They bind to a K~
adenosine triphosphatase channel on at least onc-
sulfonylurca receptors™ and block potassium efflux
from the cell. Insulin secretion from beta cells is a
function of blood glucose, or exposure to sulfonylurea
and some to other substrates. Branched chain amino
acids seem to activate beta cells through a pathway

different from that of glucose stimulation™?.

Gliclazide, an oral hypoglycemic sulfonylurea, is
widely used for treatment of non-insulin —dependent
diabetes mellitus™. In addition to stimulating insulin
secretion, gliclazide has a variety of bioactivitics. e.g.
scavenging a free radicals"®, inhibition of TNF-a
production and prostanoid release in both animals and
humans®”.

Data of this study showed that administration of

aloe significantly decreased blood glucose level and
increased the serum insulin. When given with
gliclazide, aloe produced more pronounced effcq on
blood glucose and insulin. Similarly. aloe gel given
orally may producc a mild reduction in mean glucqie
levels, but the mechanism has not been elucidated” ),
In animal study, aloe extract has been repmjcd 1o
improve glucose {olerance in neormal and diabetic
mice. It also decreased fasting blood level and
decreased post-prandial clevation in blood glucose
Jevels in rats®”.

Our data and that of the others indicate that aloe
may be able (o decrease the glycogenqusis. and
gluconeogencsis processes. This mcchan'lsm is_in
agreement with that reported by Al-Awadi, et al.®®.
Morcover, aloe may increase glucose utilization by
tissues. This was documented by the reduction in the
total arca under the curve (AUC) during the oral
glucose tolerance test (OGTT). Increased glucose
tissuc utilization by aloe and its combinations with
silymarin or gliclazide may be due to improving the
Jiver status. Also. it is likely that improvement of
glucose gulnzgtlop allows the liver 10 be able to
produce insulin-like growth factor 1 that facilitates
glucose uptake in extrahepatic tissues or increased
glucose transport receptors. However, (his improve-
ment may be due to the antioxidant properties of aloc
which may lead to increase of protein S\'ml;nc'm.
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Fig. (1): Eflect ot oral ghiclazide (7.2 mg/kg), sitymarin (100 mg/hg), aloe (500 mpkg) and fhcir combinations on blood plucosc Tevel (mg/dl) of adult
male diabetic rals.
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Fig. (2): Effect of oral gliclazide (7.2mgRe), silymarin (100mg kg), aloe (S00mgRe) and their combinations on glyeated heamoplobin( HbA,, ) Jovel (%0) of
adull male diabetic rats.

Dafa represents the mean + SE of 6 rats / proup.
+. significantly difTerent from the mean value of control rats at p<0.05.
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Fig. (3): Effect of oral gliclazidc (7.2mg/kg), silymarin (100mg/kg), aloe (500mg/kg) and their combinations on serum insalin leve! (mU/ml) of diabetic
adult male rats.
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Fig, (4): Effect of oral gliclazide (7.2mg/kg), silymarin (100mg/kg), aloe (S00mg/kg) and their combinations on serum malondialdhyde ( MDA) level
: ick i , ¢

(nmol't) of adult male diabetic rats.

Data represents the mean + SI of 6rats / group. _
*signilicantly different from the mean value of control rats af p<0.05.

49

Scanned with CamScanner



Sihinzrns Aloe  Glichzde  BGliclazde+ Aloe m
OCora  @Shmain  BAloc  OSiymarin Alog J Hhiclazige+ S“}Tna:in
w I
180 4
A L
2K - A i o )
-5 %’ j/‘ :
// ‘1 -
o~ I i 7 =1
b Y t
z 150 - "I/‘//:} : I_;j
< WV 0 1
7, ke i
100 4 %/ 2 4 E
7 o
2 e
7// 5 D
50 4 ,/‘; ¢
7, sl
T
/ .&0 4
0 // e 2= . :
Before Treatment After 15 days treatment After 30 days treatmens
Fig. (8): Etlect of oral glhiclandz (7 2mgkg). silvmanin (100mg kg), alog (500mg ke) and their combinations on serum total serum (TC) level (mg/dl) of
adult male diabetic rats
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Fig. (6): Lifect of oral administration of gliclazide

cnesity
(7.2mg%g), silymarin (100mg k), aloe (S00mg ke ir combinations on serum low &R
lipoproticn cholesterol (1DL) level (mp/dl) of adult male diabetic rats, h alos (5 ¥g) and e comibiy

Data represents the mean + SE of Grats / group.
*: significantly diffcrent from the mean value of control rats at P<0.05,
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Fig. (7): Effcet of oral administration of gliclazide (7.2mg/kg), silymarin (100mg/kg), aloc (500mg/kg) and their combinations on serum high
denesity lipoproticn cholesterol (HDL) level (mg/dl) of adult male diabetic rats.
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Enificanly different from the mean value of control rats at p<0.05.
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Dhiabetes ncteases ovidative stress by sevenal
mechinnesms, One of the most dmportant s the
increased advanced plyeation end products which
propeessively accomulbiate incdiabetes and can penerate
free vadicals™  Morcover, hyperplycemin catalyses
hpid perosidation g vifro. Second, the rednction off

. N ]
antiosidants detenses including plutathtone! Lyt

L (i
EYTmd v CM have been reported 1o be
redneed e diabenie patients. The above  two
mechansms may play an dmportant role i the

: : M
pathopenests of diabetes vascular complications™”,
\ (% .
nenrovascnlar dystunction™ iver and beta cell

1y i ' '
damago e the pancreas™”, atheroselerotic peripheral
(1 ) [R]
avternl dhsease and tertopeness

Accaiding 1o the results of this investipation, oral
administeation of aloe sipnificantly reduced plycated
hemoglobm, LDL, cholesterol, MDA and incrensed
HDL plier 30 days compared withe diabetic control
vats, This effeer was more prononnced when it is
concnrrently  admmistered  with - phelazide,  These
evidence soppest that the ingestion of aloe may
whibite hipoxidation processes sinee there were an
clevation i DL Jevel and  reductions of elevated
LDL and MDA Jevels,

Onr resnlts revealed that silymarin reduced blood
level of plucose, LDL, total cholesterol, plycated
heamoptobin and increased DL after 30 days, Some
ol these elfects ol silymarin were more pronounced
when piven with ghiclizide, These effects  may be
attnbted o the prevention ol the oxidalive effects
produced by diabetes and 1o s protective antioxidant
activities on both pancreatic and liver fissnes'™,

Our tesults showed that, the antidiabetic effect of
stbymarin sght be attrbuted to the improvement in
the Tiver status. This improvement may be due (o its
anttoxidant activity which may leads 1o increased
profein synthesis, This also may be due o increased
regencnition of the hepatocyte membrane, which in-
ten ncreased the plucose transporters and insulin
feceptens in fhe liver fissues, This posteliation was
documented from our results by the reduction in the
AUC of the OGTT, in addition to reduction in
plycation  end  products,  which  progressively
acesnedate m diabetes and ean generate Iree radicals
= capible of pxidizing lipids™, This is in harmony with
our yesulis that reveal sipmificant decreases in MDA,

Lo plycolieamoglobin: and “FC and 5 "i!'."ilic;,,"
fcrease in DL neals,

Silymetm was reported fo increanse: pancregyie ang
blood plutathione levels which may pliy an impnn;,,”
role in s proteciive elfect on panereitic amape in
experimental animals™, These effects may e dhe
meopart, (o the stimulation o profein synihesig hvy'
increasing (the activity ol ribosomal RNA| whicl, ||,;,'\,
Jead to enhancment of hepatocyte repenertion™

Conclusion: From this study, it conld be concludeg
that aloc has an-antidiabetic: and antihyperlipiden;,
effects. Further stndies shonld be cartied oy (g
investipate the: clinical effects in diabetic patieng
Adaptation of dose and dose regimen is required for
the adjnstment of bload — plucose levels in ege
patients. Due (o its antioxidant activity against ST7.
induced diabetes, silymarin should be subjected for
further studics  to investipate its protective effecy
against sonie environmental and other agents that gy
participate in the incidence of diabeles, )
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