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Abstract 
         Stevioside is a natural sweetener extract from the plant Stevia rebaudiana Bertoni. 

Stevioside was used in traditional medicine among Indian community in Brazil for the treatment 

of diabetes. The present study aimed to investigate the safety of stevioside as natural sweetener 

substitute sugar in a dairy product needed by those suffering from diabetes and its protctive role 

against oxidative stress exerted by hyperglycemia. 

         The antibacterial activity of stevioside showed no effect on the pathogenic bacteria namely 

S. aureus, S. typhomuium and E. coli as well as lactic acid bacteria. In the present study 

hyperglycemia was induced by i.p. injection of alloxan  in two successive doses (70 mg/kg b.w. 

eash / day to rats preadministered stevioside in two different doses (640 mg/kg b.w. and 1.280 

g/kg b.w.) for eight weeks. 

         The following investigations were carried out, glucose tolerance test, blood glucose, blood 

glutathione, MDA, erythrocyte  SOD and transminases. The histopathological examinations 

were performed at the end of the experimental period. The results obtained in this study 

assessed the safety and protective role of stevioside as a natural sweetener substitute sugar in a 

dairy product. 

 

Introduction
         Stevia (Asteraceae) is a woody shrub 

that can reach 80 cm in height when it is 

fully matured. The stevia genus comprises 

at least 110 species (Rajbhandari and 

Roberts, 1983).  Different species of stevia 

contain several potential sweetening 

compounds, with stevia rebaudiana Bertoni 

being the sweetest of all (Soejarto et al., 

1982 and Kinghorn et al., 1984). 

         The complete chemical composition 

of stevia species is not yet completely avail-

able. However, a variety of stevia species 

have been tested to their chemical compo-

sition. The useful part of this shrub is the 

leaves  Out of 100 species tested for sweet-

ness, only 18 were found to possess this 

characteristics (Soejarto et al., 1982).  Eight 

entkaurene glycosides namely ducloside A, 

rebaudiosides A-E, steviolbioside and stevi-

oside, produce the sweet taste sensation 

(Kinghorn et al., 1984). According to 

Melis, (1992) and Shibata et al., (1995) 

stevia Rebaudiana Bertoni, the sweetest 

species, contains in its leaves all the eight 

ent-kaurene glycoside with stevioside being 

the major constituent (3-8% by weight of 

the dried leaves)  

         Stevia is used in many parts of the 

world as a low caloric sweetener. Stevi-

oside is 300 times sweeter than sucrose 

(Matsui et al., 1996 and Maier et al., 2003). 

         Many investigators have shown that 

the administration of stevioside leads to 

antihyperglycemic effects by enhancing not 

only insulin secretion, but also insulin 

utilization in insulindeficient rats (Suzuki et 

al., 1977; Soejarto, et al., 1982; Jeppesen et 

al., 2003; Gregersen et al., 2004 and Chen 

et al., 2005). 

 Oxidative stress is caused by a 

relative overload of oxidants i.e. reactive 

oxygen species. This impairs cellular func-

tions and contributes to the pathophy-

siology of many diseases. Evidence have 

accumulated suggesting that diabetic 

patients are under oxidative stress and that 

complications of diabetes seem to be 

partially mediated by oxidative stress 
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(Hayoz et al., 1998; Rosen et al., 1998 and 

Szaleczky et al., 1999). 

         Yinic et al., 1998 proved that stevia 

rebaudiana leaves extract effectively inhib-

ited  hydroperoxide and volatile component 

formation in sardine oil. The oxidation was 

more effectively inhibited by the hot water 

extract from leaves of stevia rebaudiana 

than DL-α-tocopherol or green tea extract 

at the same concentration in sardine oil. 

         The demand for functional food is 

growing rapidly all over the world due to 

the increased awareness of the consumer on 

the impact of food on health (Stoon 2002). 

         Low sugar dairy products represent an 

important category of functional product, 

needed by those suffering from diabetes, 

obesity and those watching their weight. 

         This study is aimed to evaluate the 

safety use of stevioside as a low caloric 

sugar substitute, as well as its protective 

role on hyperglycemic rats and the toxic 

effects induced by alloxan in experimental 

animals. 

 

Materials and Methods 
Materials: 

Skim milk powder:  
         Skim milk powder was obtained from 

Misr Dairy and Food Company, Egypt. 

Yoghurt culture: 

         Commercial freeze dried culture  

which consists of lyphylized of Streptoc-

occus thermophilus and Lactobacillus 

bulgaricus was obtained from Microbi-

ological Resource (T.G. Centre Cairo 

Mircen-Egypt). 

Bacterial strains: 
         Staphylococcus aureus (CAIM 1803), 

Escherichia coli (CAIM-1357), Salmonella 

typhimurium (Caim 1350), were kindly 

supplied by Microbiological resource (T.G. 

Centre Cairo Micron-Egypt), 

         Pure strains belonging to Lactob-

acillus bulgaricus ATCC 11942 and 

Streptococcus thermophilus NCTC 7161 

were provided by Microbiological Reso-

urces (T.G. Centre Cairo Mircen- Egypt).  

Stevioside: 

          Stevioside was obtained from JA3A 

stevioside TM, USA, which contain 

95.25%  stevioside compound. 

         Alloxan monohydrate was obtained as 

all the other chemicals from Sigma 

Chemical Co., St. Louis, Mo., USA. 

Methods: 

         Detection of stevioside effect on 

bacterial growth: 
         Nutrient broth fortified with stevio-

side at the level of 6.5 and 13 mg/mL were 

inoculated with pure strains of L. bulgaicus 

and Str. Thermophilus, microbial growth 

after 24 hrs incubation was detected. 

         Similarly fortified nutrient broth with 

stevioside was inoculated with some patho-

genic bacteria namely Staph. aureus, E. coli 

and Salmonella, the growth were detec-ted 

by the same way mentioned before. 

         Reconstituted skim milk was fortified 

with stevioside (after autoclaving), at the 

level of 6.5 and 13 mg/ml. The sterilized 

skim milk incorporated with stevioside was 

inoculated separately with 3% yoghurt cult-

ure of Streptococcus thermophilus and L. 

bulgaricus and  incubated at 37oC for 24 hr. 
 

 Disc method: 
         This method was carried out 

according to Collins et al. (1989). 

Determination of milk clotting time: 
         The time necessary for the formation 

of curd was measured in the fortified skim 

milk with stevioside (6.5 & 13 mg/mL) at 

interval periods up to 4 hrs by using 

yoghurt culture. 
 

Induction of hyperglycaemia: 

1- The effect on glucose load (glucose 

tolerance test, GTT): An oral glucose 

load equivalent to 2.5 gm/kg b.w. 

(Madkour et al., 1977) was adminis-

tered to adult male albino rats. The 

animals were previously fasted for 18 

hours before the initial fasting level and 

glucose load. 

2- Diabetes mellitus was induced by 

alloxan injection i.p.(two doses of 70 

mg/kg b.w. with a 24-hour interval) 

according to Raskovic et al. (2004). 
 

Animals and experimental design: 
         A total of 80 adult male albino rats 

weighing about 130-150 were used in two 

separated experiments in order to study the 

prophylactic effect of stevioside  against 
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glucose load (glucose tolerance test, GTT) 

and alloxan induced hyperglycemia. 

Experiment-I: Effect of pretreatment with   

steviosid on glucose load (glucose tolerance 

test, GTT): 

         A total of 32 animals were used in this 

experiment and were divided randomly into 

equal four groups (8 rats each). The first 

group served as control ( group1) and the 

other three groups were subjected to 

manipulate as follows: 

Group (2 & 3): Rats were received stev-1 

(640 mg/kg b.w.) and stev-2 (1280 mg/kg 

b.w) dissolved in skim milk and mixed with 

basal diet  for 8 weeks, then orally 

administrated with glucose load (2.5 g/kg 

b.w.). 

Group (4): Rats were orally administrated  

a single dose of glucose (2.5g/ kg/b.w.) 

(Madkour et al., 1977) 

         The blood samples were collected 

before glucose load and after  1 , 2  and 3 

hrs for the determination of  blood glucose. 

Experiment-II: The protective effect of 

stevioside against alloxan induced hypergl-

ycemia 

          In this experiment, 48 rats were used 

and divided randomly into equal three gro-

ups (16 rats each). The first group was 

designated as a control group. Group two 

received a low daily dose of stevioside (640 

mg/kg b.w.) dissolved in skim milk and 

mixed with basal diet and this group was 

designated as stevioside (1) group.  Group 

three received a high daily dose of 

stevioside (1280 mg/kg b.w.) dissolved in 

skim milk and mixed with basal diet and 

this group designated as stevioside (2) 

group. The two previous doses are 

equivalent to 1/20 and 1/10 of the LD50 

(Toskulko et al., 1997).  

         Induction of hyperglycemia; after 

eight weeks from stevioside (1) and (2) 

administration, the rats were  treated  with  

alloxan  (i.p. in two successive doses 70 

mg/kg b.wt each / day). according to 

Raskovic et al. (2004). The blood samples 

were collected at 0, 4 and 8 weeks during 

stevioside treatments and also after 8 weeks 

after the induction of hyperglycemia. 

         At the end of the exsperimental period 

histopological examination was carried out 

for liver, kidney and pancreas to evaluate 

the effects of stevioside in normal and 

diabetic rats.  
 

Biochemical analysis: 

         Venous blood samples (2 ml from 

each rat) were collected in heparinized tube 

from retro-orbital veins. Plasma samples 

were separated and subjected to the 

subsequent biochemical analysis: Glucose 

(Trinder, 1969), transaminases, ALT & 

AST (Reitman and Frankel, 1957), malon-

dialdehyde, MDA (Buege and Aust, 1978), 

hemoglobin, Hb (Van Kampen and Zijlstra, 

1967), reduced glutathione in whole blood, 

GSH (Beutler et al., 1963) and superoxide 

dismutase, SOD (Marklund and Marklund, 

1974). 
 

Statistical Analysis: 
         The data obtained were performed 

and statistically analyzed by t-test accor-

ding to the method described by (Bernstein 

and Weatheral, 1952). 

 

Results and Discussion 
  

         To achieve the goal of this study the 

obtained results may be conveniently desc-

ribed and discussed under the following 

topics: 

 

I- The antibacterial activity: 

1-1.  Effect of different concentrations of 

Stevioside on the growth of studied 

bacteria: 
         In respect of the effect of stevioside at 

the level of concentrations (6.5& 13 mg/ml) 

on the growth of pathogenic bacteria, in 

nutrient broth. Pure strains of E. coli, Staph. 

auerus and Salmonella in the presence of 

the natural sweetener were used. Data in 

Table (1) revealed that the stevioside  had 

no effect on the growth of pathogenic bact-

eria by using tube method or disc method. 

         Similar trend of results were noticed 

by using pure strains of L. bulgaricus and 

Str. Thermophilus in the presence of the 

two concentrations used (Table 1), by the 

two ways mentioned before. 

         Data concerning the effect of different 

concentrations of the natural sweetener on 

the growth of starter, (3%) (Str. Therm-

ophilus and L. bulgaricus) are shown in 
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Table (2) .  High concentration used had no 

effect on bacterial growth and normal 

clotting was observed (Table 2).  

         The obtained data of the herein study 

were disagreement with that obtained by 

Tomita et al., (1997) who reported that a 

fermented aqueous extract from stevia reba-

ndiania showed strong bactericidal activity 

towards a wide range of food born patho-

genic bacteria including hemorrhage Esche-

richia coli. Anonymous (1980) Barry and 

Henry (1981) found that stevioside was a 

less favourable substrate for Streptococcus 

mutans, they reported that Stevia rebau-

diana was found to be active against several 

bacterial species specially against pseud-

omonas aeruginosa and Proteus valgaris. 

         Difference concerning the activity of 

stevioside on our study compared to the 

others  may be due to the variation in 

concentrations of stevioside and the species 

used. The neutral effect of stevioside on 

lactic acid bacteria may be due to that 

stevia dry matter and its aqueous extract 

contain different levels of nutritionally 

important microelements which are zinc , 

magnesium, selenium, these results indicate 

that the richness of stevia with essential 

elements are needed for the growth of lactic 

acid bacteria. 

 

2-  Biochemical studies: 

         The natural sweetener stevioside, 

which is found in the plant stevia 

Rebaudiana Bertoni has been used for 

many years in the treatment of diabetes 

among Indians in Paraguay and Brazil 

(Jeppesen et al., 2000). 

 
2.1. Protective role of stevioside as low 

caloric sweetener added to milk mixed 

with basal diet on glucose level: 
         The data in Figure (1) revealed that, 

the preadministration of stevioside reduced 

the rise in blood glucose level during gluc-

ose tolerance test, with respect to the con-

trol non stevioside preadministated rats. 

These results were in agreement with those 

obtained by Jeppesen et al., (2002) and 

Chen et al., (2005). They reported that, 

stevioside regulate blood glucose level by 

enhancing not only insulin secretion but 

also insulin utilization in insulin deficient 

rats. 

         As can be seen from Figure (2) the 

administration of basal diet mixed with 

milk sweated with stevioside (1) or (2),  to 

the experimental animals for eight weeks 

had no effect on  blood glucose level as 

compared with the control group. 

Meanwhile, after the induction of hypergl-

ycemia (by alloxane injection) the group of 

rats that not subjected to the preadmi-

nistration of stevioside (1) or (2) showed a 

very highly significant (P < 0.001) increase 

in the blood glucose level (Diabetic control 

group). The preadministration of both 

stevioside  (1) and (2) caused a less drastic 

effect in the level of blood glucose with a 

very highly significant decrease (P < 0.001) 

with percent decrease  56 and 52%, respec-

tively, compared with the diabetic control 

group.   Curi et al., (1986) showed that the 

oral intake of stevia rebaudiana Berotni 

extract for 3 days slightly suppressed 

plasma glucose during an oral glucose 

tolerance test in healthy subject. Gregersen 

et al., (1996), Jeppesen et al., (2003) and 

Gregersen et al. (2004) demonstrated that, 

both intervenous and oral administration of 

stevia extract exert antihyperglycemic, 

insulinotropic and glucago-nstatic action in 

the mild type 2 diabetes. 

         The data obtained in this investigation 

definitely proved that the preadministration 

of stevioside, as natural product sugar subs-

titute, displayed a well marked reduction in 

the glucose level induced by alloxan. 
 

2-2.  Antioxidant effect of stevioside: 
         The data depicted in Figure (3) 

revealed that the administration of stevi-

oside (1) and (2) as sugar substitute for 

eight weeks caused no change in the level 

of plasma MDA. The induction of expe-

rimental hyperglycemia caused a well 

marked increase ( P < 0.001) with a 54% 

change  in the level of plasma MDA (as 

compared with the normal level ). 

Meanwhile the preadministration of stevio-

side in a low dose (stevioside 1) and high 

dose (stevioside 2) caused a marked change 

in the level of plasma with  17.8% increase 

and 34.8% as compared with the non 

treated rats. Meanwhile the preadminist-
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ration of stevioside (1) and (2) caused a 

very highly significant ( P < 0.001) and 

highly significant decrease ( P < 0.01) in 

the MDA level in comparison with the 

diabetic control group. 

         From the prementioned results, the 

preadministration of stevioside exert a 

protective effect on lipid peroxide in a dose 

dependant manner. 

         As can be seen from Figure (4) the 

preadministration of stevioside (1) and (2) 

for eight weeks had no effect on the level of 

glutathione in the whole blood. The figure 

also showed that, the induction of hypergl-

ycemia caused a very highly significant 

decrease ( P < 0.001) in the level of blood 

glutathion with a 46% in comparison with 

non diabetic rats. Meanwhile, the 

preadministration of stevioside (1) and (2) 

caused insignificant change (P > 0.05) on 

the whole blood glutathione level  in 

comparison with non diabetic control 

group. The data obtained in this investig-

ation assessed the protective effect of 

stevioside (1) and (2) administration.  

         Figure (5) illustrated that, the 

induction of hyperglycemia caused a 35% 

increase in the level of erythrocyte supero-

xide dismatase activity. The preadminis-

tration of stevioside (1) and (2) displayed a 

limited decrease in the enzymatic activity 

level with respect to the diabetic rats.  It has 

been documented that impaired homeo-

stasis in diabetes is associated with incre-

ased production of reactive oxygen species 

and depletion of oxidant defence system 

which may be due to the damage of beta 

cells (Sabu and Kuttan 2004, El-Alfy et al., 

2005 and Gumieniczek, 2005). The present 

study clarified the protective role of stevio-

side as a natural sweetener against free 

radical exerted by alloxan induced hypergl-

ycemia. The results obtained in this study 

proved that, the administration of stevioside 

was effective in maintaining the normal 

level of reduced glutathione in the whole 

blood (Lee, 1979; Yadav et al., 1997 and 

Dincer et al. 2002) as ameliorating the 

increase which obtained in both lipid 

peroxide and superoxide dismutase activity. 

 

2-3. Protective role of stevioside 

administration on liver transaminases: 

         Figure (6) revealed that, the admini-

stration of stevioside (1) and (2) for eight 

weeks had no effect on transaminases activ-

ity with respect to non stevioside rats. 

         It may be pointed out that the 

inducton of hyperglycemia caused a well 

marked increase in the level of both ALT 

and AST activity in non stevioside admini-

stration group.  As can be seen from the 

figure the stevioside preadministration exert 

non significant increase ( P > 0.05) in level 

of transaminases. The result obtained in this 

category were confirmed by the histopa-

thological examination. 
 

3- Histological examination: 

3-I,  Histopathological examination of 

liver: 
         In animals treated with low or high 

dose of stevioside for 8 weeks duration 

liver tissue revealed normal lobular archite-

cture with normal hepatocytes architecture. 

Mild dilation in the central and portal veins 

were seen in areas together with mild 

lymphocytic infiltration. However, in 

animals treated with the high dose of 

stevioside, focal mild vacuolated hepatoc-

ytes were seen scattered predominantly in 

subcapsular area and at the periphery of few 

hepatic lobules (Fig. 7). 

         In animals received alloxan (diabetic 

group), microscopical examination of liver 

tissue showed diffuse, marked vacuolar 

degenerative changes of hepatocytes with 

atrophid vacuolar degenerative changes of 

hepatocytes with atrophid nuclei. Dilated 

portal and central veins were seen in areas 

(Fig. 8). 

         The forementioned changes to be 

compared with the changes that occurred in 

diabetic groups of animals received stevi-

oside where examination of hepatic tissue 

which revealed scattered diabetic and cong-

ested central and hepatic portal veins, with 

mild mononuclear inflammatory cells infil-

trate in the portal areas. Evidence of libel 

ductile proliferation, and thickened hyalin-

ized   wall  of arterioles  were  detected  in  
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diabetic animals received low or high dose 

of  stevioside  (Fig.9).  Whereas  areas  of 

vaculated hepatocytes were seen only in 

diabetic animals received the high dose. 
 

3-2.  Histopathological examination of 

kidney: 

         In animals treated with stevioside for 

8 weeks duration, low or high doses, kidney 

tissue showed normal appearing glomeruli, 

renal tubules, interstitial tissue and vascu-

lature. 

         In diabetic group of animals, micro-

scopical examination of kidney tissue 

revealed, vacular degenerative changes of 

the lining renal tubular epithelium together 

with dilatation in some tubules (Fig. 10). 

Focal glomeruliosclerotic changes were 

detected in areas (Fig. 11), while thickened 

hyalinized walls of arterioles  were 

occasionally seen. 

         When induction of diabetes was 

performed on groups of animals pretreated 

with either low or high dose of stevioside, 

microscopical examination of kidney tissue 

revealed scattered groups of mild dilated 

proximal rend tubules, with evidence of 

mild vacular degenerative changes of their 

lining epithelial cells.  Mild scattered infla-

mmatory cells infiltrate were seen in 

interstitial tissue and foci of extravasated 

R.B.Cs.  Focal glomerulosclerotic changes 

could be detected however less frequent 

than in diabetic group (Fig. 12). 

 

3-2.  Histopathological examination of 

pancreas: 
         In animals treated with low or high 

dose of stevioside, for 8 weeks duration, 

normal appearing size, number, and cellul-

arity of pancreatic islets and acini were seen 

(Fig.13 a,b). Where as in diabetic group of 

animals (positive control), histopathological 

examination of pancreatic tissue revealed 

marked reduction in number, size and 

cellularity in most pancreatic islets, this was 

accompanied with focal inflammatory cells 

infiltrate and acidophilic hyaline material 

deposited between acini (Fig. 14). 

         In diabetic induced group of animals, 

pretreated for 8 weeks with low or high 

doses of stevioside, microscopical examin-

ation of pancreas showed reduction in 

number, size and cellularity in 50% of the 

examined pancreatic islets (Fig. 15).  

         In general, the improvement was more 

pronounced in animals treated with the high 

dose of stevioside. In addition to the forem-

entioned change, focal inflammatory cells 

infiltrates were seen and mild thickening 

with hyalinization in wall of small 

arterioles. 

         The obtained data concerning the 

Histopathological examination of liver was 

in agreement with Hubler et. al., (1994) 

who reported that stevioside increased the 

initial glycogen deposition in the liver 

which may explain the hepatocytes 

vacuolation seen in the herein study. 

         The histopathological examination of 

kidney tissue is in correlation with that 

obtained by Toskulkao et al., (1997) who 

stated that stevioside caused severe degene-

ration of the proximal tubular cells. 

         The pronounced improvement of the 

histological appearance of pancreatic islets 

noticed in the present work, may explain 

the result obtained by Jeppesen et al., 

(2000), who clarified the insulinotropic 

effects. 

 

 

Table (1): Effect of stevioside on the growth of studied bacteria 

 

Test organism 

stevioside (mg/ml) 

Tube method Disc method 

Control 6.5 13 Control 6.5 13 

S. aureus +++ +++ +++ 0 0 0 

E. coli +++ +++ +++ 0 0 0 

S. typhimurum +++ +++ +++ 0 0 0 

L.bulgaricus +++ +++ +++ 0 0 0 

Str.thermophilus +++ +++ +++ 0 0 0 

 



Ayman M. Badawi et al  

  169

0

50

100

150

200

250

300

350

400

450

Initial 4 weeks 8 weeks Induction

Experimental time

B
lo

o
d

 g
lu

c
o

s
e

 m
g

Control Stevi-1 Stevi-2

Table (2): Effect of adding stevioside to skim milk on clotting time. 

 

Stevieside concentration (mg/ml) 
Clotting time / hr. 

1 2 3 4 

Control  - - - + 

6.5 - - - + 

13 - - - + 

Control : without stevioside   

+  = Clotting within 4 hr. 
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Fig.(1): The Effect of pretreated with Stevioside on Blood  glucose (glucose 

tolerance testing, GTT). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Fig.(2): The prophylactic Effect of pretreated Stevioside on Blood glucose mg/dl 

for 8 weeks and after hyperglycemia induction. 
*** very highly significant difference for hyperglycemic control corresponding to normal initial  level at P < 0.001 

*** very highly significant difference for treatments corresponding to hyperglycemic level at P < 0.001 

**  highly significant difference for treatments corresponding to hyperglycemic level at P < 0.01 
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Fig.(3): The protective effect of stevioside preadministation for 8 weeks on 

malondialdehyde (MDA) and after the induction of hyperglycemia. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.(4): The protective effect of stevioside preadministration for 8 weeks on reduced 
glutathione in whole blood (GSH) and after the inducton of hyperglycemia.. 

*** very highly significant difference for hyperglycemic control corresponding to normal level at P < 0.001 

*** very highly significant difference for treatments corresponding to hyperglycemic level at P < 0.001 

**  highly significant difference for treatments corresponding to hyperglycemic level at P < 0.01 
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Fig.(5): The protective effect of stevioside preadministration for 8 weeks on superoxide 

dismutase, SOD, and after the induction of hyperglycemia.. 
**  highly significant difference for hyperglycemic control corresponding to normal initial level at P < 0.001 

*    significant difference for treatments corresponding to hyperglycemic level at P < 0.05 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.(6): The percent change occurred in the transsaminatses activity in both 

hyperglycemic and stevioside preadministrated rats in comparison with normal  

group. 
*** very highly significant difference at P < 0.001 

**  highly significant difference at P < 0.01 
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Fig 7: Section in a liver of rat treated with high dose 

stevioside, showed normal lobular archit-ecture, 

vacuolated hepatocytes could be  seen at the 

periphery of the lobule.              [H & E.,X 150] 
 

 
Fig.8: Section in a liver of rat received alloxan, showed 

highly vacuolated hepatocytes with atrophied 

nuclei and dilated central vein. 

    ( H & E. X 150] 

 
Fig. 9: Section in a liver of diabetic rat receive stevioside 

showed congested portal vein, thick hyalinized 

wall of arteriole and scattered inflammatory 

cells.                                  [ H & E., X 150] 
 

 
Fig.10: Section in a kidney of diabetic rat showed dilated 

proximal and distal convoluted tubules, darkely 

stained nuclei (arrow), signs of vacuolation 

(arrow head).                             [ H & E., X 400] 

 
Fig. 11: Section in a kidney of diabetic rat showed 

hypertrophied and lobulated glomeruli, with 

focal sclerotic change (arrow) 

                       [ H & E., X 400] 

 
Fig.12:Section in a kidney of diabetic rat showed 

atrophied, lobulated glomeruli, with focal sclerotic 

change (arrow). The nuclei of proximal and distal 

convoluted tubules are faintely stained. Vacular 

degeneration (arrow head) and cystic change (C) 

were seen in renal tubular cells     [ H & E., X 400] 
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Fig 13a: Section in a pancreas of rat treated with the  high 

dose of stevioside showed normal pancreatic 

islets and acini.                     [ H & E., X 150] 

 

 

 
Fig. 13b: Section in a pancreas of rat treated with the low 

dose of stevioside showed normal pancreatic 

islets.                            [H & E., X 400] 

 
Fig 14: Section in a pancreas of diabetic rat showed 

marked reduction in size and cellularity of islets, 

scattered inflammatory cells was seen., 

                                                         [H & E., X 400] 

 
Fig. 15: Section in a pancreas of diabetic rat received the 

high dose of stevioside showed improvement in 

size and cellularity of islet.       [ H & E., X 400] 

 

Conclusion                                                         
 

         Stevioside is a potential natural 

product sweetener or food additive used for 

improving diabetes regulation.  It reduces 

the rise in oxidative stress which exerted 

from the hyperglycemia and also has a 

safety additive for dairy product on the 

different organs under certain conditions. 
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إضافة مادة ا#ستيفيوسيد إلى اللبن كمحلى طبيعي منخفض السعرات ودوره الوقائي 
  المصابة بارتفاع سكر الدم الجرذانضد الشوارد الحرة في 

  

*أيمن محمد بدوي
*، نادية عبد هللا الطب6وى  

، سامي **، ناھد صادق باسيلي 
  ***البحيري

شعبة التقييم الغذائي وعلوم ***  شعبة دراسة ا�نسجة ** شعبة الكيمياء الحيوية * 
  ا�غذية

.الھيئة القومية للرقابة والبحوث الدوائية
  

  

  
مادة ا:ستيفيوسيد باستخدام تركيزين بالمحلى  اللبن أجريت ھذه الدراسة لمعرفة تأثير         

أس>ابيع عل>>ى  8وزن الجس>م يومي>اً لم>دة م>ن كيل>وجرام /ملليج>را 1280ملليج>رام ،  640ھم>ا 
  .البالغة البيضاء والتي عوملت بخلطھا مع الوجبة اليومية مذابة في اللبن  الجرذان ذكور

 , SOD( كر ال>دم ود::ت ا�كس>دةستوى سوتم أخذ عينات الدم لدراسة تأثيرھا على م         

MDA, GSH  (  الج>رذانووظائف الكب>د ، وتب>ين أن ھ>ذه الم>ادة ل>م يك>ن لھ>ا ت>أثير ج>انبي عل>ى 

 &  ALT(ن حيث محتوى بNزما سكر الدم وعلى نشاط ا:نزيمات الناقل>ة لKم>ين الطبيعية م

AST .( وكذلك د::ت ا�كس>دة الت>ي ل>م يح>دث لھ>ا تغي>ر ملح>وظ تح>ت الظ>روف الطبيعي>ة أو
:رتفاع منحنى سكر الدم وتركيز نسبة الجلوك>وز  محسنولقد لوحظ أن لھا تأثير . المرضية 

م اZلوكس>>ان ، وھ>>ذا يتماش>>ى م>>ع النت>>ائج المتحص>>ل عليھ>>ا م>>ن ف>>ي الحال>>ة المرض>>ية باس>>تخدا
التغيرات الھستولوجية في ا:نسجة موضع الدراسة التي تظھر أن مادة ا:ستيفيوسيد ليس لھا 

أما عن التأثير البكتيري ، فقد لوحظ أنه ل>يس لھ>ا ت>أثير . تأثير جانبي لكونھا ذات تأثير وقائي
لى نمو البكتيريا المرضية وك>ذلك بكتيري>ا حم>ض الNكتي>ك ع) بالتركيزات المستخدمة(مثبط 

  .المستخدمة في الصناعات اللبنية

 


