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Abstract 
Background:green tea is one of the most famous beverages in the world. Green tea is 

a non-fermented tea that has a big amount of non oxidized polyphenols, named 

catechins  which has been found to be effective in preventing many diseases. Many 

studies have been done to detect the effects of green tea extracts on various body 

systems. Aim of work:Our research aimed to study the possible  effect of green tea in 

treatment of streptozotocin induced diabetes mellitus by studing its effect on rat 

pancreatic cells.Material an methods:A number of 15 adult male albino rats ( group 

I) then subdivided in to three groups group I control, group II STZ induced diabetics, 

group III STZ induced diabetics then treated with green tea.Then animals were 

sacrificed after six weeks and samples of pancreas were taken and prepared for  

Electron microscopic examination. Results:various histopathological changes are 

seen on streptozotocin induced diabetes pancreatic cells and these changes become 

less or near normal on group III treated with green tea after streptozotocin 

.Conclusion: green tea has protective and therapeutic effects on STZ induced diabetes 

in rats.So, further investigations on the effect of green tea are recommended. 
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Introduction : 

Diabetes mellitus is considered to be a 

worldwide epidemic and without good 

prevention, the epidemic will continue 

increasing 
(1)

.  

Aging has an important role in indu-

cing diabetes and its complications re-

main major cause of morbidity and 

mortality .Almost one third of the 

elderly have diabetes and three quar-

ters are prediabetics
(2)

. 

Streptozotocin (STZ, 2-deoxy-2-3-

(methyl-3-nitrosoureido)-D-

glucopyranose) is synthesized by Stre-

ptomycetesachromogenes and is used 

to Promote  both insulin dependent and 

non insulin dependent  diabetes mel-

litus (IDDM and NIDDM, respective-

ely). The range of the STZ dose is not 

as narrow as in the case of alloxan. The 

frequently used single intravenous do-

se in adult rats to induce IDDM is 

between 40 and 60 mg/kg b.w., but 

higher doses are also used 
(3)

. 

The World Health Organization Expert 

Committee on diabetes recommended 

that traditional medicinal herbs have 

less side effects on the patients. In 

general, herbal medicines are complex 

mixtures of different compounds that 

often act synergistically to exert their 

full beneficial effect on diabetes 

mellitus and other disease 
(4)

.  
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Green tea is one of the most famous 

beverages in the world .Green tea is a 

non-fermented tea that has a big 

amount of non oxidized polyphenols, 

named catechins
(5).

these polyphenols 

have been found to be effective in pro-

tecting from different diseases 
(6)

. Mu-

tiple studies on humans have also indi-

cated that green tea has different health 

benefits in protecting from cancer, 

cardiovascular diseases, multiple infec-

tions , non-alcoholic fatty liver (NAF-

LD) and maintaining glucose homeo-

stasis 
(7)

.  
 

Aim of the Work: 

The aim of the present work is to study 

the possible protective role of green tea 

in treatment and prophylaxis of strept-

ozotocin induced diabetes mellitus by 

studying its effect on rat pancreatic 

cells. 
 

Material and methods: 

A total number of 15 adult male albino 

rats were included in the study 

 Group I (control): Includes 5 rats 

injected subcutaneously with distilled 

water. 

 Group  II (STZ induced diabetics): 

includes 5 rats injected STZ intraven-

ously as 50mg/kg as single dose intrav-

enously
(3)

. 

Group III (STZ followed with green 

tea.):includes 5 rats injected STZ intr-

avenously as previous followed by ad-

ministration of green tea orally for 

6weeks 

The green tea tablets, each tablet cont-

ain green tea extract 200 mg manufa-

ctured by El Obour City pharmaceu-

tical industries. Following grinding, 

the obtained green tea powder diss-

olved in distilled water. This solution 

was provided to rats orally by using a 

stomach tube as 200 mg/kg(18) 

Then animals were sacrificed after six 

weeks and samples of pancreas were 

taken and prepared for  Electron mic-

roscopic examination. 

Results: 

Control group: 

Electron microscopic examination of 

the pancreas of the control rats showed 

the normal apical-basal polarity of the 

exocrine acinar cells. The acinar cells 

appear pyramidal in shape and have b-

asal euchromatic oval nuclei with pro-

minent nucleoli. The cytoplasm conta-

in numerous apical secretory (zymog-

en) granules of high electron density 

and variable sizes (fig 1). Each 

zymogen granule is round in outline 

and contain a homogenous electron 

dense material. The cytoplasm exhib-

ites regular arrangement of parallel 

strands of rough endoplasmic reticul-

um (RER) in its basal part. . Mitoch-

ondria are elongated or ovoid and scat-

tered throughout the cytoplasm. Ultra 

structurally, B cells shows euchrom-

atic rounded nuclei. Their cytoplasm 

contain mitochondria, strands of RER, 

Golgi apparatus and numerous secre-

tory granules. These granules consist 

of electron dense core of variable ele-

ctron density (light and dark) granules 

surrounded by a wide electron- lucent 

halo under the limiting membrane (fig-

ure.2). 

Group II (streptozocin induced 

diabetes): 
 

Diabetic rat pancreas show preserved 

apical-basal polarity of the acinar cells 

which have basal euchromatic nuclei 

with localized chromatin condensation. 

The cytoplasm contains numerous ap-

ical spherical secretory (zymogen) gra-

nules of variable electron density and 

variable sizes with occasional fusion 

between some of them (zg-zg fusion). 

The cytoplasm exhibits dilated ciste-

rnae of rough endoplasmic reticulum 

(RER) , some vacuolations and pleom-

orphic mitochondria (fig. 3). 

Ultra structurally, B cells appear with 

hyperchromatic nuclei. The cytoplasm 

shows marked vacuolations, dilated ci-

sternae of RER and some mitochondria 

with disrupted cristae. Apparent reduc-
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tion of the amount of secretory gra-

nules with fusion of the limiting me-

mbrane of some granules is noticed 

(figs.4).  
 

Group III (STZ and green tea): 

Electron microscopic examination of 

this group  shows that  the acinar cell 

had basal rounded nuclei. The 

cytoplasm contains numerous apical 

secretory (zymogen) granules of high 

electron density and variable sizes. 

Each zymogen granule is round in ou-

tline and contains a homogenous 

electron dense material. The cytoplasm 

exhibits parallel strands of rough endo-

plasmic reticulum (RER) , supranucle-

ar Golgi, minimal cytoplasmic vacu-

oles and scattered mitochondria (fig.5).  

Ultra structurally, B cells has more or 

less  heterochromatic rounded nuclei 

with prominent nucleoli. Their cytop-

lasm contains scattered mitochondria, 

dilated perinuclear strands of RER, mi-

nimal cytoplasmic vacuoles and num-

erous secretory granules . These granu-

les consist of electron dense core of 

variable electron density (light and 

dark)  with clear membrane bound reg-

ions (figs.6) 

 
Fig.1 An electron micrograph of the acinar cells of  rat pancreas in control group showing normal 

apical-basal polarity of the exocrine acinar cells. The pyramidal cell  has basal euchromatic  nucleus 

(N) with prominent nucleolus (nu) and apical secretory cytoplasmic zymogen granules of high electron 

density and variable sizes (thick arrows).Note the parallel strands of rough endoplasmic reticulum in its 

basal part ( arrow head ) and mitochondria (M). X 4800 
 

 

 
Fig.2 An electron micrograph of islet B cells in rat pancreas of control group showing adjacent beta 

cells with normal rounded nuclei (N) with abundant cytoplasmic granules (thick arrows) , strands of 

rough endoplasmic reticulum (arrow head) and scattered mitochondria (M).,X4800 
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Fig. 3 An electron micrograph of  the acinar cells in  rat  pancreas of group II showing preserved 

apical-basal polarity , basal euchromatic nuclei (N) , pleomorphic mitochondria(M), dilated cisternae of 

rough endoplasmic reticulum (arrow heads) and accumulation of apical spherical zymogen granules of 

variable sizes (thick arrows) and electron density (double tailed arrows).Occasional fusion between 

zymogen granules is noticed (thin arrow).Autophagic vacuoles (curved arrow) and cytoplasmic 

vacuolations (V) can be noticed. x4800 

 
Fig. 4 An electron micrograph of Islet B cells in rat pancreas of group II showing 

hyperchromatic nuclei (N), marked vacuolations (V) and  apparent reduction in the amount of 

secretory granules (thick arrows). Note dilated strands of rough endoplasmic reticulum(arrow 

head) and mitochondria with disrupted cristae(M).,X4800 

 
Fig.5 An electron micrograph of theacinar cells in rat pancreas of group III showing more or 

less basal rounded nucleus(N) ,abundant apical cytoplasmic secretory granules with high 

electron density and variable sizes (thick arrows), parallel strands of rough endoplasmic 

reticulum(arrow heads),suranuclearGolgi complex (G) and scattered mitochondria (M). 

Minimal cytoplasmic vacuoles are  noticed (V). X 4800 
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Fig.6 An electron micrograph of  Islet B cells in rat pancreas of subgroup Ic  showing more or less 

heterochromatic rounded nucleus (N) with prominent nucleolus (nu). The cytoplasm reveals minimal 

vacuolations (V), scattered mitochondria (M ) and noticeable increase in secretory granules (thick 

arrows).           , X 4800 

 

Discussion: 

The prevalence of diabetes mellitus( 

D.M) is increasing at dramatic rate.So 

effective nutritional strategies for 

control of this disease are requir-

ed.Specific dietary components with 

anti diabetic effect could be one aspect 

of these strategies. In this study the 

role of green tea in controlling exp-

erimently induced hyperglycemia th-

rough its effect on B-cells studie-

d.Green tea has been found to be 

effective in protecting from multiple 

diseases. 

Regarding the pancreatic acinar cells in 

group II the present work revealed 

decreased  apical  zymogen granules in 

comparison to control group. Occ-

asional fusion between zymogen gra-

nules (zg-zg fusion) was noticed in the 

cytoplasm of acinar cells. The cyt-

oplasm contained pleomorphic mitoch-

ondria & dilated rough endoplasmic 

reticulum(RER) with vacuolations. 

In harmony with the present study, 
(8)

 

found that there was several dege-

nerative changes in some acinar cells  

appeared as  low number of secretory 

granules, multiple vacuoles and degen-

erated mitochondria. 

Another study done by 
(9)

 showed sim-

ilar results  as regards the histopa-

thological changes in the pancreatic 

tissue of rats. 

B cells of group II appeared with hype-

rchromatic nuclei. The cytoplasm sho-

wed marked vacuolations, dilated str-

ands of RER , some mitochondria with 

disrupted cristae. Apparent reduction 

of the amount of secretory granule 

with fusion of the limiting membrane 

of some granules was noticed. 

The present study is in accordance 

with the previous results of 
(10)

 who 

showed that diabetes made massive β-

cell degradation and lowered cellular 

density in pancreatic islets. Selective 

destruction of insulin producing β cells 

could be explained by 
(11)

, who rep-

orted that type one D.M is chara-

cterized by inflammation  around the 

islets followed by β cell destruction. 

In agreement with the present results, 
(12)

  showed a decrease in cell prolifer-

ation and abnormal mitochondria. STZ 

treated pancreatic cells with increased 

expression of multiple markers of apo-

ptosis, such as caspase-9, caspase-3, 

and the ratio of Bax/Bcl-2. 

The present results were  similar to that 

stated by 
(13)

 who revealed that the 

pancreas of diabetic rats induced by 

STZ revealed destroyed beta cells with 

many nuclear vacuolization and 
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ballooning appearances of mitoch-

ondria as well as dilated rough endo-

plasmic reticulum. Beta cells showed 

small pyknotic nuclei, serrated nuclear 

membrane with electron-translucent 

areas in the cytoplasm and decreased 

insulin secretory granules. 

The present results showed that green 

tea improved structural changes of 

pancreatic acinar cells in subgroup Ic 

and these cells revealed apical electron 

dense zymogen granules with parallel 

strands of RER .Moreover in the same 

group there were marked improvement 

of islet cells in the form of normal 

architecture and morphology with 

minimal vacuolations and noticeable 

increase in both light and dark sec-

retory granules. Most of the islets 

retained their normal size.  

These findings were as observed by 
(14) 

(15)
  who described normal histololgical 

appearance of  pancreatic tissue.  

A study done by (16)
  showed that adm-

inistration of green tea in diabetic rats 

improved their diabetes and reduced 

their serum blood glucose. However, 

other studies concluded that the efforts 

to manage type 2 diabetes and obesity 

by natural green tea treatment appeared 

to be taken cautiously because the 

systemically absorbed green tea extract 

(GTE) may block the cellular glucose 

uptake and thereby increases blood 

glucose 
(17)

. 

Conclusion : 

In conclusion, green tea has protective 

and therapeutic effects on STZ indu-

ced diabetes in rats. So, further inves-

tigations on the role of green tea are 

recommended. 
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