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ABSTRACT

The present study was cainied out to determine whether
Stevia rebaudianc Bertoni leaves, their aqueous extract and
Stevioside improves blood ghicose, triglveerides, total choiesterol,
HDL cholesterol, LDL chulesterol and plasma transaminases
activiites in Strepiozotocin diabetic rats.

Chemical composition of Stevia leaves powder was
determined, experimentali Ablino rats were injected with
Streptozotocin (65 mg/kg body weight) to induce diabetes, Stevia
leaves powder was administrated to diabetic rats at three levels 1, 2
and 3% and Stevioside was administrated at two levels 0.5 and 1%,
the aqueous exiract of the Stevia leaves was prepared and used
instead of water in one group of the treaied rats.

Throughout the expenmental pertod, the level of blood
glucose were measured weekiy. At the end of the experiment, total
cholesterol, high-density lipoprotein cholesterol (HDL-C), low-
density lipoprotein cholesterol (LDL-C), triglycerides and piasma
transaminases (GPT and GOT) activities were performed in the
serum of the rats. _

Results showed a decrease in weight gain of diabetic rats
compared with the normal ones. The serum glucose in the diabetic
rats fed on different doses of sweeteners decreased. Also, the resulis
indicated that, piasma triglycerides, total cholesterol, LDL-C
concentration, GPT and GOT were decreased, while HDL-C was
increased after admimsiration of Sievia leaves powder, their
aqueous extract and stevioside as compared te the contro! diabetic
rats.

INTRODUCTION
Stevia rabaudiana Bertoni 15 a smail perennial shrub of the
compositaé family whose leaves contain different diterpene
glycosides. All those compounds are non caloric sweeteners
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(Shaffert and Chebotar, 1994 and Chalapalhi et al, 1997). The
leaves of this plant contain stevioside (Stevia sweetener), diterpene
glycosdie, which is the major sweetener in the leaves, it has the
preperty of being 300 times sweeter than sucrose (Das et al,, 1992;
Hanson and DeOliveria, 1993 and Richard, 1996).

The Stevia leaves are delicious food, ephancing their natural
fiavour and no calorie swectener. Then leaves contain a mixture of
at least eight different glycosides derived from tetracycilic diterpene
steriol (Steviolbioside, stevioside rebaudiosides A, B, C, D, E and
dulcosides). This natural products taste intensity sweet 250-300
times as sweet as sucrose (Richman ef af, 1999). Stevia is rich
rutrient, containing substantial amount of protein, calcium,
phosphorus and othier important nutrient (Kinghom and Socgjarto,
1985 and Tsanava er al., 1989}.

Stevia sweectener has particular advantage for persons
suffering from obesity, diabetics, heart discase and dental caries
(Melis, 1995).

Stevia would regulate effeciively blood sugar and brings it
towards a normal balance (Kinghorn and Soecjiarto, 1985 and
Jeppensen et al., 2000). In addition to being a sweetener, Stevia is
considered (in Brazilian herbal-medicine) to be hypoglveemic,
hypotensive, diuretic, cardiotonic and towic. The leaf is used for
diabetes, obesity, cavities, hypertension, fatigue, depression, swect
cravings and infections (Ferreira er al., 2006).

Grefersen er @l (2004) mentioned that Stevia leaf (at
dosages higher than used for sweelening purposes} has been
documented to have a hypogivcemic effect. Those with diabeics
should use high amounis of Stevia with caution and monitor their
blood sugar levels as medications may need adjusiing. They also
reported that Stevioside and Steviol are able te stimulate insulin
secretion via a direct action on beta cells. This means that ihese
comnpounds may have a potential role as antthyperglycemic agenis
in the treatment of type 2 diabetes mellitus”.

Gardana et af. {2003) reported that, water extracts of Stevia
leaves had a hypoglycemic effect and increased ghucose telerance in
humans, reporting that, blood glucose was reduced by 35% after 6-8
hours oral ingestion of a hot water extract of the leaf. Chen ér al.
(2005) reported that Stevia is considered to be a great help in weight
loss programs because it is very low in calories and its sweetness is
so concentrated. It is supportive to the pancreas and has been used
in treatment of diabeies, hypertension and infections.
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Diabetes mellitus is one of the most serious rampant
diseases in modern days. in fact, it is onc of the common causes of
death in Egypt. The number of diabetics has been increasing at a
rate of around 6% per vear. At this rate the incidence of diabeles
can be expected to double every 15 years (Jansen ef 4/, 1990).

As reported by WHO (2000}, in Egypt there are about 3
million diabetics. The prevalence of diabeics mellitus in Egypt and
all over the world caused many problems. Oune of them is the
complications on the body organs besides the potential side effects
of insulin injection or oral hypoglycemic agents. The other one is
the high cost of drugs. '

Today, Stevia leaves and leaf exiracts are commonly found
in most health frod stores, however; thevy may only be sold in the
United States as dielary’herbal supplements, not as food additives or
sweeteners {Grefersen ef al., 2004}, '

Consequently, this study was designed to investigate the
hypoglycemic effect of Stevia rebaudiana Bertoni leaves, their
aqueous extract and stevioside on diabetic rats.

MATERIALS AND METHODS
Materials:

Stevia rebaudiana Bertoni leaves were obtained from El-
Sabahia Station, Agricultural Research Center, Alexandiia, Egypt.
Stevia leaves were dried in an air oven at 45 + 2°C uniil reaching
stable moisture content {9.11%), then grinded and passed through
60 mesh sieve and kept in polyethylene bags at ~18 + 2°C until use.

Stevioside (300 times as sucrose} was purchased from
L.M.G. intemational trade corporation, Egypt.

Streptozotocine was used in this work to induce-diabetic
rats, 18 a product of Sigma, Sigma, USA.

Male albino rats of body weight 140-150 gm. were
" purchased from Faculty of Science, Tanta University, Egypt.

Methods:
Preparation of the aqueous extract of Stevia leaves:

Dried Stevia leaves (50 gm) were extracted by the addition
of 1000 ml distilled water, then boiled for 30 min,, and allowed tc
infuse for 15 min. The suspension was fiitered and the filirate was
evaporated to dryness using a rotary evaporator. The dried product
was dissolved in distilled water before administration to diabetic
rats and the volume was adjusted to 1000 m!} with distilled water. 50
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ml of the aqueous extract were put in polyethylene bags, and stored
at -18 + 2°C till the day of use (Gallagher ef al., 2003).

Chemical analysis:

Moisture, pretein, ether extract, ash and crude Dhiber were
determined according to A.O.A.C. (1990). Total carbohydrates
content was calcuiated by difference. Minerals were determined
using atorsic absorption spectrophotometer Perken Elmer Model
2180 as describe by A.Q.A.C. (1990). :
Biclogical evaluation:

Stevia rebaudiana Bertoru leaves, their aqueous extract and
Stevioside wore evaluated nutriticnally to study their effect in
lowering the lcvel of blood glucose as well as different lipid
parameters in diabetic cases, through animal feeding study.

Kxperimental diets:
Dist composition was prepared and mixed according to Kim
and Shin (1998) as shown in Table (1).

Table {1): Composition of experimental dieis (g/kg diet).

[ Constituenis* G, Gz G; G, {35 ___Gé G g
Starch 408 | 498 | 698 | 6598 | 698 | 098 | 648 | 698
Sucrose 200 | 2007 © 0 0 0 Lsox| 0
Casein 200 | 200 | 200 | 200 | 200 | 2060 | 260 | 200
Corm oii 50 150 1 50 | 50 501 56! 504 50
Mineral 35 1 035 1 35 1 35 1 35 1 35 1 25 | 15
Vitamin Mix 1wl 171w 11516 101 10
DL-Methionin 50103 3 3 3 3 3 3
Cholin biotart S A 2 2 2 2002
Cholestero! 2 L 212 2 12 2 2 12

&, Normal controi (controi - fed on diet free from Stevia leaves or stevioside,

03, . Diabetic conirol (controf +) fied on diet fiee from Stevia leaves or stevioside.

Gy Diabeus group fud on diet contains 1% Stevia leaves powder.

Gy Dizbetic group fed on diet contzing 295 Stevia leaves powder.

G, Diabetic group fed on dict contains 3% Stevia leaves powder,

Gy, Diabetic group fed on diet free of Stevia ieaves or stevioside and donk about 15-20
mi of previous prepared agueous extract of Stevia leaves powder

Gy Diabetic group fed on diet contains 0.5% stevioside.

Gy Diabetic group fed on diet contains 1% sievioside,

Replacement of sucrose depending on stevioside sweetness {300 tmes of sugar).

Experiment2] animals:

Male albino rats (40 rats) of’ weight ranging between 140
and 150 gm were obtained from the Faculty of Science, Tanta
University, Egypt. Each animal was individually housed in a wire
bottomed, stainless stee! cage, under normal healthy laboratory
conditions. The experimental animais fed on basal diet for one week
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to acclimate them to our facility and basal diet. Rats were given free
access to food and water throughout the experimental period of 6
weeks. '

Design and induction of diabetes:

After acclimation, rats were randomly divided into two main
groups. The first one (5 rats) was fed on diet iree from Stevia leaves
powder or stevioside that was considered as the normal control
group (G)). Diabetes was induced by injection of Strpiozotocin
(STZ) in a single dosc of 65 mg/kg body weight after 12 hour
fasting. STZ was dissolved in a freshly prepared 0.01 M citrate
buffer (pH 4.5). So the second main group (35 rats) were injected
with a single dose of STZ solution (65 mg/kg body wt) after 12
hour, fasting, to induce hyperglyemia (Bolkent ef al., 2000).

Ammalis having blood glucose level over 248.4 mg/dL. were
considered diabetes as reported by Esmerino (1998).

After four days of the injection with STZ the second main
group {35 diabetic rats) were divided into seven subgroups (5 rats
each) and fed on different diets as shown and given in Table (1).

All rats were weighted weekly and food intake, faces of
each group were coliected, dried in an air oven at 50°C, then
weighted and recorded.

Blood sampling:

From ail the previously mentioned groups, blood samples
were taken at the end of the experiment. The blood samples were
coliected after 12 hours fasting from vein piexus eye into dry clean
centrifuge tubes and left to colt. The blood was centrifuged for 15
minutes at 3000 r.p.m. to separatc the serum, which was carefully
aspirated and transferved into ciean quite plastic tubes and kept
frozen at -18 + 2°C until biochemical analysis (El-Khamissy, 2005).

Determination of blood giucose:

Blood glucose was measyred according tc the method
described by Alles er al (1999} using blood glucose meter (free
style TM). A drop of blood was taken from tail of the rats, placed
on a test strip and blood glucose was measured immediately by the
blood glucose meter.

Serum analysis: ‘

The conceniration of total cholesterol, high-density
lipoprotein cholesterol (HDL-C) and triglyceride in the serum were
determined by using enzymatic colorimetric methods with
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commercially available kits (Cholesterol , kit # 276-64909; high-
density lipopreotein, kit # 278-67409 and tnglyceride, kit #274-
26807; wake chemicais, QOsaka, Japan) as described Kim and Shin
{1998). Low-density lipoprotein cholesterol {I.LDL-C} concentration
was calculated as the difference between total and HIDL-cholestercl
according 10 the method of Freiedwald ef of (1972). Scrum
transaminases (GPT and GOT) activities were estimated according
to the method described by Reitinan and Frankel (1957). :

Statistical analysis:

Most of the received data werc analyzed statistically using
the analysis of variance and the means were further tested using the
least significant difference test (LSD) as outlined by Steel and
Torrie (1986).

RESULTS AND DISCUSSION
Chemical composition of Stevia rebaudiana Bertoni ieaves:

Chemicai composition of Stevia leaves presented in Table
(2) show that, Stevia leaves contained high levels of total
carbohydrates, ash, crade protein, crude fiber and ether extract. The
presented results were in agreement with those of Hassan ef al.
(2002), who reported that Stevia rebaudianae Bertoni leaves
contained 79.71% moisture, 12.46% proicin, 4.98% crude fat,
13.45% ash, 10.94% crude fiber and 58.17% carbohydrates,
respectively.

From the resulis in the saine table, it could be concluded that
potassim conient was the highest. On the other hand the leaves
contained small amounts of iron, sodium and zinc comparing with
potassium and calcium. Such minerals are essential for regulator of
osmotic pressure and acid base balance {Gabr, 1998).

Table (2): Chemical and minerals composition of Stevia
rebaudiana Bertoni leaves (on dry weight basis}

- Coioponents % Elements Y%
Moisture 7495 ' Zinc (Zn) 0.004
Crude protein 13.10 Manganese {Mn) 1.78
Ether extract 71 Iron (Fe) 9.178
Total ash 14.27 | Calcium (Ca) 2.14
Crude fiber 11.18 | Sodium {Na) 0.164
Totatl carbohydrates* 56.80 | Potassium (k) 3.31

* Total carbohydrates calculated by difference
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Biological effect of diets contain different levels of Stevia leaves,
their aqueous extract and stevioside on experimental rats:
1. Effect on body weight:

The data in Table (3) represented body weight changes in
normal and disbetic rats receiving either sucrose at a ratio of 200
g/kg or as replaced by different proportions of Stevia leaves, their
aqgueous exiract and stevioside sweetener based on the degree of
sweetness and compensated by starch to keep all diets iso-caloric.
Sucrose was completely replaced by Stevia leaves, their aqueous
extract and stevioside in all groups with the one exception, sucrose
was replaced by 75% of its content by sievioside in group No. 7
replacement of sucrose dependmg on sievioside sweetness 300
times of sucrose.

Table {3): Effect of Stevia rebaudiana Bertoni leaves, their
aqueous extract and Stevioside on daily food intake,
body weight and fecal output of normal and cabetic

rats.
Digtary | Daly food intakee |Inttial body weight| Final body weight] Changes in | Fecal output {g)
groups (g) {2 afier 6 weeks  lbody weight
ig)
G 176341082 14371 3+ 1.2] 1506} c+2.37 +23.9 12332+053
(2 Qize+0.46 149.66 b + Q.87 122810+ 2.60 -26.85 16.82¢cd +0.76

Gs 10.33abc +G.69 | 14687 ab+ 133 | 128680295 | -1819 | 14.10ab+ (.88
G 1195be+0.52 | 148.36ab+1.75 | i2551h+007 | -2285 | 17.58d = 1.1t

G 1153 bc+ 058 | 1509t b +237 | 12487 +2.08 -20.04 26.73 ¢ + 081
Ge 1¢27ab+040 | 14768ab+ 110 ] 127.19b+1.44 -20.49 16.96 cd + 0.70
G iZ44cr64 50112234 § 11612a+1.60 -33.9% 15.29bc +6.97

Gs 1224bc +0.81 | 14943ab+ 191 | 1102721225 -39.16 19.07 de + 0.81

Each value is an average of five determinations

Values foilowed by the same fetter in column are not significantly different P < 0.05
G, Gy, Ga, e etc. were as given in Fabie {1).

G was not injected with streptozoiocin

So, it can be observed that normal rats (G} receiving 200

" gm sucrose/kg diet have manifested body weight increases, while
the diabetic group receiving the same diet showed relative reduction
in body weight. Also, diabetic groups receiving diets containing i, 2
and 3% Stevia leaves, agueous extract and 0.5 and 1% stevioside
{e.g. G3, Gy, Gs, Gs, G7 and Gy, respectively) showed body weight
reduction after 6 weeks of feeding. Appeared also from the same
table thai, the maximum decrease in body weight was -39.16 gm
when rats feeding on diet containing 1% stevioside. These results
were in agreement with those findings of Grefersen ef al. (2004),
who reported that body weight loss 1n case of stevioside treatments
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may be due to further increased lypolysics or the absence of quick
glucose releasing source. The body weight decrease in diabetic rats
is generally due to insulin deficiency and increased lypolysis
(3eppesen ez al., 2000), hence increase the amount of fecal output of
these groups. Ferrcira ef al. (2006) reported that, faecal output of
total bile acids or salt neuiral sterels were found to be enhanced in
the experimental animals fed on Stevia and Stevioside compared to
the positive {diabctic) group (Gy). :

Z. Effect on blood glucose:

Table (4) illusirated the mean blood glucose levels of
normal control and diabetic groups through the experimental period.
Blood glucose levels of diabetic groups (after 4 days induce
diabetes with Streptozotocin) were markedly bigher than the normal
control ((3;). Admimstration of dieis containing Stevia leaves
powder at levels 1%, 2% and 3% as well as the aqueous extract and
stevioside at levels 0.5% and 1% led to decrease in blood glucose
levels of ihe diabetc groups {Giy, Gi, Gs, G, Gy and Gy),
respectively compared with the diabetic group fed on control diet
{G7). Such reduction was observed after one week of fzeding till the
end of the experimental penod, also the reduction was increased
with prolonging the feeding timme. Apparent also from the Table (4)
ihat, stevoioside at levei 1% had more effect on reduction of blood
glucose levels comparing with the other treatments.

Serum glucose content in the last group (Gg) was quile
simtlar with the level observed with normal rats.

Alternatively, stevioside dose dependently decreased protein
levels of phosphoenol pyruvate a carboxykinase, (PEPCK) and
PEPCK mRNA after 15 days of treatment (Chen ef al., 2005). They
aiso found that, steviosdie also reduced insulin resistance i the
diabetic amimals as shown by the glucose lowering effects of
telbutamide. In conclusions, stevioside was able to regulate blood
glucose ievels by enhancing not only insulin secretion, but also
insulin utilization in insulin-deficient rats; the latior was due to
decreased PEPCK. gene expression in rat iiver by Stevioside's action
of slowing down glucencogenesis. Also, Toskulkao et af {1997}
suggested that steviol, which is stevioside metabolite, was
concluded 10 exert its action through the inhibition of glucose
absorption.



Table (4): Effect of Stevia rebaudiana Bertoni leaves, their aqueocus extract and Stevioside on

blood glucose levels of normal and diabetic rats.

Dictary |Before treatment] After injected Blood glucose Jeve! mg/dl (weeks
groups | (after 24 hr, with 1 i 3 4% g 6
fasting) streptozotoctn '
(after 4 davs) —

G, 7951 arl 17 81.7212.95 08,7 ar4.97 | 1013084544 | 97.12a+2.25 | 99.20 axd.57 | 100.60213.64 | 102,10 2£2.94
G, 81.63 ab=1.80 | 357.55 ¢+3.59 | 373.38e+4.29 | 167.10 d+4.97 | 381.35 {+2.60 | 364.54 e+4.75 | 3689 f+10.9 | 375.29 f18.52
G; 8241 ab+2.49 | 33949 bct3.49 | 315.5c43.53 | 29411 c23.41 | 2683 e£3.70 | 243.60d+3.70 | 2179 ex5.26 | 193.05 ex3.29
Gy 90.13 cd+225 | 354.73d3.29 | 329.15 +4.68 | 297.20 c+4.80 | 270.31 e+4.62 | 237.45 d+3.24 |205.28 dera.69| 175.38 d+3.99
G 8422 ab+0.79 | 33570 b+i.24 | 30591 £1.67 | 276.10 b+0.9 | 25220 d+1.21 | 22048 ¢+1.13 | 185.67 ¢d=1.41§ 156.86 1.3
G 82.15 abt2.08 | 348.70 cd+2.85 { 314.67bc4.51 | 279,72 b+3.53 1246.87 ¢drd.12] 216.90 ¢45.29 | 179.10 ¢14.39 114515 bet5.32
Gy 935641179 | 343,10 cd+3.10 | 30799 +3.26 | 2729 5:+4.23 {23779 bo+3.48] 202.70 b+4.24 | 167.60 ¢13.15 | 132.49 b14.91
Gy 87.13 be+1.56 | 356.0d4+538 | 322 58cd+2.37 | 278.45b+2.96 | 230,32 5:+2.96 | 197.11 b+2.85 14478 b+12.97{ 14022 a+4 51

Each value is an average of five determinations
Values followed by the same leiter in colummn are not significantly different P < 0.05
Gy, Gy, Gy, ... efc. were as given in Table (1),
(3, was not injected with streptozotocin.

200 (E)EE ) yyiays-1q 42fpy 53y 2143y

A
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3. Effect on serum lipid:

Although the relationship between lipids pattern
abnormalities and diabetes is complex, there is usually a specific
lipid abnormality found in diabetes {Rosalyn and Bauman, 1983). It
was reported that hypertniglyceridemia, hyperchoelsterolemia, and
reduced HDL-C levels are commonly observed in diabetes. Normai
values In humans should be in the range of: Total triglycerides (50
to 250 mg/dL}, LDL-C (< 160 mg/dL), TC (below 200 mg/dL), and
HDL-C (above 45 mg/dL} (Baur, 1995).

Table (5): Effect of Stevia rebaudiana Bertoni leaves, their
aqueous extract and Stevioside oir serum lipid
concentration in normal and diabetic rats,

Dictary] TC {Total TIDL LBL C/]-IDL-C1T{‘:/LDL-C LDL- Tota!
groups | cholesterod § | cholesternl | cholesterol rativ ratio C/HDLA | wriglycende
mg/di mg/s! me/dL ralip mg/dl

Gy (108.35b+0.14179.47h+0 01 28.8821-003 |1.36a+0.0; 3.75h+0.0 | :.363a40.0 | 182.1g+0.01
Gy 198.58h+_0.22!37.8134_‘0.03 160.471+0.03 | 5.24h+0.0| 1.24a+0.0 | 4.244n+0.0 { 186.300+0.02
Gy [146.53g+0.29{49.35b10 02 97.18g+0.02 12.97g+0.01| 1.515+0.0 | 1.969g+0.0 [ 131.35£40.02
Ge  {131.97£:0.07(52.75c10.02] 79.2280.08 | 25000 [ 1.67¢40.0 | 150/0.0 {125.55¢20.02
Gs  [119.14e+0.18{58 230+6.02| 60.91e30.03 |2.05e+0.0] 1.96d+0.0 | 1.046e+0.0 | 117.62¢+0.03
Ge | 116.0d+0.09 [62.98¢0.03; 53.02d+0.02 {1 84d+0.0} 2.19+0.0 | 0.842d+G.0 | 121.894+0.02
Gr  |110.86c+0.16[67.43140.01] 43.43¢+0.02 | 1.64c+0.0; 2.55(+0.0 | 0.644c+0.0 | 112.40b+0.02
__Ge  [102.70a40.i1[73.15g30.62) 29.556+0.04 | 1.4Gh+0.0{347g46.01} 0.4030+H0.0 | 109.682+0.03
Each value is an average of five determinations

Values followed by the same letter in cotumn are not significantly different P < 0.03

3y, Gy, Gy, ....... etc. were as given in Table (1).

(3; was not injected with streprozotocin.

According io the results given in Table {5), it could be
concluded that, diabetic rats fed on diets containing Stevia leaves
powder, aqueous extract and Stevioside (G;-Gg) had a lower serum
total cholesterol (TC), low density lipoprotein (LDL), total
triglycerides and higher level of high density lipoprotein (HDL)
compared with those of diabetic control. Therefore, the ratio of
TC/HDL-C was higher in case of diabetic rats (control, G;) and
lower in groups fed on diet containing of Stevia leaves and
stevioside. These results are in agreement with these of Melis
{1995), who found that, afier treattueni with Stevioside and aqueous
extract of Stevia, a clear gradually reduced plasma total cholesterol
to a level almost the same of control. It was also observed a
decrement in HDL-C level and an increment in the total
cholesterol/HDL-C ratio in the diabetic rats. It was stated that the
ratio of TC to HDL-C to be desirable should be between 4.0; border
line 4.0-6.0 and high risk of heart disease above 6.0 (Baur, 1995).
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So, it secms to be that the TC/HDL-C ratio is impertant as indicator
of ihe coronary altery disease.

Escander et al. (1995) reported that, the plasma Mglycerldes
levels of diabetic rats were significanily elevated as compared with
those of non-diabetic contrels, suggested that either the removal of
friglyceride from the circulation or its entry into the circulation or
both was impaired in the midley insulin-deficient rats.

4. Effect on plasma transaminases activities:

The assay of enzyme levels in the extracetiular body ftuid,
such as blood serum, is important aid to the clinical diagnosis and
management of the disease. Measurements of the changes in
enzyme levels offer a greater degree of imury, than is possible using
the other clinicochemical parameters. Most significant for the
development of diagonostic enzymology were the studies on the
transaminases, particularly glutamic-pyruvic transaminase (GPT) or
alanine-amirotransferase (ALT) and glutamic  oxaloacetic
transarmianse (GOT) or aspartate-amino transferase {AST). In all
Hver dysfunctions, the (GPT) and (GOT) levels are increased in
serum, the extents giving a useful differential index of the type of
dysfunction. The activity of (GOT) was found to be clevated in
serum after myocardiai infraction and liver disease (Foster, 1980).

Table (6): Effeci of Stevia rebaudiana Bertoni leaves, their aqueous
exiract and Stevioside on plasma transaminases GPT and
GOT (TU/L) activities of normal and diabetic rats.

Dictary groups GPT{ALT) GOT(AST) GOT/GPT
(L) ULy . . |

G: 227 ab+ 006 4472+ 1135 1.97a+0.06!
G; 29.30 ¢ + 5.64 70.40 f + 3.64 2.40 cd+0.03
G, 26,71 da+ 113 6728 ¢ +0.8] 2524+ 008
Gy 5.1 ed £ 6,75 66.30d + 1,10 244 cd + 0.03
Gs 2366 bo+0.9% 545¢1 092 2.30 be + (.06
(g 2251 abe + 110 $2.00 be + 6.60 2.3 be+ 0.09

. Gy I 220454092 1 S020b+087 | 228bc+ 006

! Gs [ 2035a+064 1 4503a+1.2 | 2.21 b+ 000

Ea(,h value is an average of five deierminations

Values followed by the same letter in colunm are not significantly different P £ 0.05
Gy, G, G, o.v.o ete. as in Table (1)

Gy was not injected with streptozotocin.

Fiom Table {6), it was observed that, both plasma glutamic-
pyruvic  transamianse (GPT) and glutamic oxalo-acetic-
transaminase (GOT) activities were enhanced in diabetic rats, and
shortage of insulin caused stimulation of gluconcugenesis i.e.
protein breakdown and this action increased the level of GPT and
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GOT in plasma in diabetic rats, such symptoms agreed with
Williams, (1995). The results also showed that, the diets containing
Stevia leaves, aqueous extract and stevioside led to gradual
reduction in plasma GPT (ALT) and GOT (AST) levels. All ratios
of substitution have reduced their levels to normal levels.

CONCLUSION
From the obtained results, it could be concluded that, Stevia
leaves powder, agueous cxtract and Stevioside seems to posses a
promising therapeutical role in diabetic rats and potential source of
a new orally active agents for diabetic therapy and they show also a
hypolipoidemic effects.
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