
 

 

Available online freely at www.isisn.org 

Bioscience Research 
Print ISSN: 1811-9506 Online ISSN: 2218-3973 

Journal by Innovative Scientific Information & Services Network  

RESEARCH ARTICLE            BIOSCIENCE RESEARCH, 2018 15(4):4520-4531.           OPEN ACCESS 
  
 

Biochemical and histopathological studies on 
antidiabetic and radioprotective effects of green tea 
in gamma-irradiated albino rats with diabetes 

Mohamed Nasr1, Mai Raslan2, Saleh Ashour1, Sohair Mahmoud1 and Khalid El-
Nesr3 

 
1Radiation Protection Dept., Hot Labs Centre, Egyptian Atomic Energy Authority, Egypt. 
2Biotechnology Dept., Faculty of Postgraduate Studies for Advanced Sciences, Beni-Suef University, Egypt. 
3Pathology Dept., Faculty of Veterinary Medicine, Beni-Suef University, Egypt. 
  
*Correspondence: m_nasr87@yahoo.com Accepted: 05Dec.2018 Published online: 31 Dec. 2018 

This work aimed to evaluate the role of green tea extract (GTE) at dose 200 mg/kg B.W to ameliorate 
the deleterious effects of Alloxan (ALX) only and with gamma; radiation on biochemical, changes and 
histopathological studies for liver, kidney and pancreas at the end of 21 days from administration with 
GTE. The results revealed the ability of GTE to reduce significantly the increment in blood glucose level 
in diabetics group and diabetics irradiated group with 3 and 5 Gy by 53.3%, 42.3%, and 46.4% 
respectively. Treatment with GTE showed improvement in urea level by 60.6%, 39.2%, and 45.3%, and 
in creatinine level by 54.8%, 38.5%, and 43.6% in case of the diabetic group and diabetic irradiated 
group with 3 and 5 Gy. The histopathological findings were confirmed with that obtained by biochemical 
results for all experimental groups as compared to diabetic and diabetic irradiated groups. Conclusion: 
GTE has high potential to be used as hypoglycemic and radia protector agent after being administrated 
for 3 weeks in diabetic and diabetic irradiated rats.  
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INTRODUCTION 

Exposure to ionizing radiation whether 
accidentally (Moulder 2002) or during 
radiotherapy (Abd El Kader et al., 2015) leads to 
serious systemic destruction to numerous cellular 
and subcellular structures and starts a cascade of 
events that are based not only on direct DNA 
damage (Vignard et al., 2013). Also on oxidative 
damage that leads to modification of tissue 
physiological functions and creation of reactive 
oxygen species (ROS) leading to cell death 
(Mansour et al., 2017; Betlazar et al., 2016). An 
imbalance between free radical generating and 
radical scavenging systems results in oxidative 
stress, a condition that has been associated with 
the cell injury seen in many pathologic conditions 

(EL-Fatih et al., 2009). Most common radiation 
destruction considerations are pancreatic β-cells 
deficiency and/or a deficiency of insulin, 
increasing the blood glucose level and causing 
diabetes or elevating the health risk of diabetic 
patients exposed to radiations (Mansour, 2013). 
Diabetes mellitus (DM) has a special attention as 
a widely health problem resulting in a severe 
metabolic imbalance in many tissue (Kayama et 
al., 2015). Antioxidants are composites that avoid 
the oxidation of vital biological macromolecules by 
reserve the propagation of the oxidizing chain 
reaction (Maxwell 1995). Antioxidants associate or 
react with free radicals and may keep a portion of 
the harm free radicals other ascent may bring 
about. Free radicals harm may prompt diabetes, 
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incendiary issue and tumor (Hamid et al., 2010).  
There have been recently developing interests in 
antioxidants existing in plant products especially 
GTE (Yu et al., 2017). Many investigators turned 
to examine the green tea leaves extract from the 
plant Camellia sinensis, as one of the most 
popular drinks devoured around the world 
(Balentine et al., 1997). It is rich in antioxidant 
polyphenolic catechins that possess different 
pharmacological effects in diseases associated 
with ROS, such as cancer, atherosclerosis, 
diabetes, hypertension, cardiovascular and 
neurodegenerative diseases (Razavi et al., 2017). 
The main green tea leaves phytochemicals are 
polyphenol such as polyphenol are catechins :(+)-
catechin C, (-)-epicatechin EC, (+)-gallocatechin 
GC, (-)-epigallocatechin EGC, (-)- (Morita et al., 
2009) Long-term administration of GTE increased 
insulin sensitivity; prevent the development of 
insulin resistance and inhibition of lipid oxidation 
(Khosravi et al., 2014). Green tea can increase 
the absorption of glucose in the intestines and 
increases the activity of insulin, thereby reducing 
blood glucose level. Flavonoids also act as 
antioxidants by keeping the β- cells from the toxic 
effects caused by ALX (Holidah et al., 2016). GTE 
act as anti-diabetic efficacy of type 2 DM, which is 
at least partially mediated through reducing 
hepatic glucose production and enhancing the 
pancreatic function. It also, promotes pancreatic 
β-cells regeneration in ALX treated rats, has 
insulin-like, inhibits gluconeogenesis through 
inhibition of liver phosphoenol pyrovate kinase 
synthesis and protected the cells in the islets of 
Langerhans (Kakey et al., 2014). GTE as radio 
protective roles against ionizing radiation (Davari 
et al., 2012) (Hewalaet al., 2009) It has been 
shown that decreased ROS generation during 
irradiation that scavenged by ECGC (Craciunescu 
et al., 2007).The objective of this work was to 
investigate the curative and preventive effects of 
oral consumption of GTE on plasma glucose, liver 
and kidney functions in ALX induced diabetic and 
diabetic rats that exposed to fractionated doses of 
3 and 5 Gy by gamma radiation (137Cs). In 
addition, the study determines the changes in the 
liver, kidney and pancreas histopathologically 
after 21days from oral administration of GTE for 
diabetic and diabetic irradiated rats. 
 
MATERIALS AND METHODS 

ALX monohydrate purchased from Lab Fine 
Chem Company, India. The Kits for Glucose, ALT, 
AST, Albumin, Urea and creatinine was obtained 
from the Bio Med Company, Cairo, Egypt. Gallic 

acid, caffeine and (−)-epigallocatechin gallate 
standards were purchased from Sigma–Aldrich 
(St. Louis, MO, USA). Dried green tea leaves 
(GTL) were bought from Isis Company, Cairo, 
Egypt. 

Extraction of GT 
Ethanolic extract was prepared by maceration 

of grinded tealeaves (100 g) with 250 ml of 95% 
ethanol for 24 hours. The extract were filtered, 
and then centrifuged at 4500 rpm for 15 min. The 
maceration and centrifugation processes were 
repeated for three successive times. Ethanol was 
evaporated from the collective supernatant using 
rotary evaporator and the powdered relic of 
ethanol extract was saved frozen at (–18°C) until 
being used. 

LC/DAD/ESI-MS analysis of GTE 
LC/DAD/ESI-MS analysis was performed 

using Zorbax Eclipse Plus C18 analytical column 
(4.6 x 100 mm id, 3.5 μm), a LC/DAD/MS system 
Agilent 1100 quaternary pump (USA), coupled 
with a DAD wavelength setting between λ200 and 
λ400 nm and mass analyzer (Agilent 6120 
quadruple spectrometer, CA, USA). The mobile 
phase consisted of a combination of A (0.1% 
formic acid in water) and B (0.1% formic acid in 
acetonitrile). The gradient ran linearly from 10 up 
to 27% B (v/v) at 30 min., to 100 % at 60 min. at a 
flow rate of 0.4 mL/min at a column compartment 
temperature of 40oC and a sample volume of 10 
µL that was filtered before being injected (Lin et 
al., 2008).Mass analysis was performed with an 
electrospray ionization interface (ESI) in positive 
and negative mode (100-1100 m/z). The 
ionization conditions were optimized as follows: 
source voltage 3.00 kV, gas flow rate 35 psi, 
voltage 15 V, temperature 350oC, fragment or 
voltage 70eV, and scan range 100–1000 m/z. 
Compounds were identified according to the data 
acquired from their retention time and elution 
order, UV–Visible spectra, ion molecular masses, 
and characteristic ions directly compared to 
authentic standards or compared to published 
literature (Yoshida and Majors, 2006). 

Experimental animals 
Male Wistar Albino rats weighing 180-220 g 

have been aged used in this study.  
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Table.1 LC/DAD/ESI-MS data of the compounds identified in GTE. 

Peak No. tR (min) [M-H]+ /[M-H]-(m/z) λmax (nm) Compound Identify 

1 6.3  /169 274 Gallic acid 
2 10.6  /305 272 (−)-gallocatechin 
3 12.1  /609 272 gallocatechin dimer 

4 15.7  /305 272 (−)-epigallocatechin 
5 17.9  /289 276 (+)-catechin 
6 18.1 195/ 268 Caffeine 

7 20.7  /745 276 
Gallocatechin catechin 

gallate 

8 22.3  /289 276 (−)-epicatechin 
9 22.9  /457 276 (−)-epigallocatechingallate 

10 25.0  /457 276 (−)-gallocatechingallate 
11 30.3 611/609 256, 353 Rutin 

12 30.9  /441 278 (−)-epicatechingallate 
13 31.4  /441 278 (−)-catechingallate 

 

 
 

Figure. 1 LC chromatograms (a) at 240 nm, (b) at 365 nm, and (c) TIC in the negative ion mode of 
GTE. 

 
They had been housed within single plastic 

cages underneath standard laboratory stipulations 
concerning light, the temperature then relative 

humidity. Animals were feed grade rat pellets then 
drink water and libitum. 
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Induction of diabetes mellitus 
Diabetes induced in 12 h fasting rats by a 

single intraperitoneal dose of 150 mg/kg B.W of 
ALX. After 72 h, the rats with a plasma glucose 
level over 250 mg/dl were chosen 
(Gurusubramanian and Roy, 2014).  

Irradiations of experimental rats 
Whole body gamma irradiation of animals was 

performed by using irradiation unit, gamma cell-40 
of 137Cs, which belonging to National Center for 
Radiation Research and Technology, Atomic 
Energy Authority, Cairo, Egypt. Two fractionated 
doses with 3 and 5 Gy were delivered at a dose 
rate 0.48 Gy/min. 

Experimental groups 
The animals were randomly distributed in 

seven groups each of 8 rats as follows: 
Group 1: Normal control rats (C). 
Group 2: Diabetic rats (D). 
Group 3: Diabetic rats that administration of 

GTE for 21 days (D+GTE). 
Group 4: Diabetic irradiated that exposed to 

fractionated dose 3 Gy (D3Gy). 
Group 5: Diabetic irradiated that exposed to 

fractionated dose 3 Gy and treated with GTE for 
21 days (D3Gy+GTE). 

Group 6: Diabetic irradiated that exposed to 
fractionated dose 5 Gy (D5Gy). 

Group 7: Diabetic irradiated that exposed to 
fractionated dose 5 Gy and treated with GTE for 
21 days (D5Gy+GTE). 

Blood Sampling 
Blood samples were drowning from the eye 

vein of all animals according to (Spaide 2009). 
The blood samples collected after one day, 7day, 
14 day and 21 day.  

Biochemical observations 
The level of glucose, liver (ALT, AST and Alb) 

and kidney functions (Urea and Creatinine) were 
determined in serum for all experimental groups.  

Histological examinations 
Liver, kidney and pancreas specimens from 

all animals were collected and prepared for 
microscopic examinations. Tissue sections 
immediately fixed in 10% neutrals buffered 
formalin and embedded in paraffin wax. Five 
microns tissue sections using microtome, 
mounted on clean glass slides and stained with 
hematoxylin and eosin (H and E) (Bancroft and 
Gamble, 2008). 

Statistical Analysis 
All the results expressed as mean ± standard 

deviation (SD). Data was analyzed performed 
using one-way ANOVA followed by using SPSS. 
The level P ≤ 0.01 considered the cut-off value for 
significance. 
 
RESULTS 

The current study proceeded into two 
successive phases; Biochemical and 
histopathological observations. During the first 
phase, the effect of ALX and gamma radiation on 
the biochemical parameters such as glucose, 
ALT, AST, Alb, Urea and creatinine were 
estimated. In the second phase, histopathological 
examination of liver, kidney and pancreas in 
diabetic and diabetic irradiated groups examined. 
In our studies, administration of GTE to improve 
the biochemical and tissues injuries for all 
experimental groups as compared to control. 

Estimation of blood glucose level 
The results showed in Table 2 revealed that 

ALX induction at dose 150 mg/kg B.W (DM) 
resulted a significant elevation in the blood 
glucose level recording percentage of 313.2%, 
422.4%, 339.8% and 298.5%, respectively, during 
the 1, 7, 14 and 21 day as compared to control 
group. In diabetic gamma, irradiated rats with 
dose 3 Gy showed an increment of blood glucose 
level recording percentage 289.7%, 329.5%, 
328.1% and 283.9%, respectively, as comparing 
with control. On the other hands, the diabetic rats 
exposed to 5 Gy resulted in increase of blood 
glucose level recording percentage of 369.7%, 
398.4%, 348.8% and 330.5%, respectively when 

compared with control at the same time. 
The oral administration of GTE 200 mg/kg 

B.W/day for 21 consecutive days in diabetic group 
showed significant improve the blood glucose 
level in diabetic group recording percentage 1.9%, 
26.9%, 41.9% and 52.5%,  as compared with 
control during the observation period of 1, 7, 14 

and 21 days respectively. The diabetic gamma 

irradiated rats with 3Gy treated with GTE showed 
significant enhancement of the blood glucose 
level by percentage 1.1%, 2.6%, 29.3% and 
42.3%, respectively, compared to diabetic 
irradiated with dose 3 Gy group. The diabetic rats 
that exposed to 5 Gy and treated with GTE 
showed significant ameliorate of blood glucose 
level recording percentage 8.3%, 10.2%, 30.4% 
and 46.4%, respectively, as compared to diabetic 
irradiated with dose 5 Gy group at the same time. 
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Table 2: Effect of GTE on blood glucose level in diabetic and diabetic irradiated rats. 

Experimental 
groups 

1st day 7th day 14th day 21st day 

Blood glucose level (mg/dl) 

C 92.5±4.04 82.3±3.9 89±3.7 102.5±7.7 

D 382.8±10.8* 430±47.1* 391.5±7.6* 408.5±34.1* 

D 3Gy 360.5±30.5* 353.5±23.3* 381±18.5* 393.5±17.6* 

D 5Gy 434.5±29.6* 410.2±5.2* 399.5±29.8* 441.3±20.5* 

D+GTE 375.2±17.8** 314.2±13.2** 227.5±8.1** 190.8±15.5** 

D3Gy+GTE 356.5±23.3** 344.2±17.8** 269.3±17.1** 227±15.9** 

D5Gy+GTE 398.4±30.1** 368.5±21.4** 278±18.8** 236.3±12.8** 
Values are mean± SD. (n=8) 

*P <0.01 Statistical significant when compared to control 

**P <0.01 Statistical significant when compared to diabetic and diabetic irradiated group 

 
 

Determination of liver and kidney functions 
The results obtained in Table 3 presented a 

significant elevation in ALT, AST, Urea and 
creatinine by percentage 98.6%,120.4%, 404.4% 
and 287.5% respectively while significant 
reduction in Alb level by 37.8% in diabetic group 
when compared to control group at 21 days 

 In diabetic irradiated with 3 Gy group, a 
significant increase in ALT, AST, Urea and 
creatinine by percentage 70.3%, 252.3%, 64% 
and 312.5% respectively while significant 
reduction in Alb level by 35.1%. In diabetic 
irradiated with 5 Gy group, a significant increase 
in ALT, AST, Urea and creatinine by percentage 
87.1%, 388.8%, 459.5% and 337.5% while 
significant reduction in Alb level by 40.5%.The 
oral administration of GTE 200 mg/kg B.W/day for 
21 consecutive days in diabetic group showed 
significant enhancement of ALT, AST, Alb, Urea 
and creatinine in diabetic group recording 
percentage 52.6%, 53.7%, 17.4%, 60.6% and 
54.8%, respectively as compared to control group. 
The diabetic gamma irradiated rats with 3 Gy 
treated with GTE showed significant improve of 
ALT, AST, Alb, Urea and creatinine in diabetic 
group recording percentage 49.4%, 68%, 29.2%, 
39.2% and 38.4%, respectively as compared to 
diabetic gamma irradiated rats with 3 Gy group. 
The diabetic rats that exposed to 5 Gy and treated 
with GTE showed significant ameliorate of ALT, 
AST, Alb, Urea and creatinine in diabetic group 
recording percentage 45.3%, 65.5%, 31.8%, 
45.2% and 37.1%, respectively as compared to 
diabetic gamma irradiated rats with 5 Gy group.   

Histopathological Examinations 

Liver 
The histopathological examinations of liver for 

(C) group indicated normal hepatic lobules having 
definite and organized radiating hepatic cords, 
with normal sinusoids, and central veins. The 
portal area had normal blood vessels, bile ducts, 
and ductioles. Congruent or comparable 
structures as illustrated in (Fig. 2a). In case of (D) 
group, the liver sections showed disorganized 
hepatic cords with reduced sinusoids, and 
hepatocytic vacuolization. Glycogen content 
admixed frequently with lipid droplets was 
obvious. Multifocal infiltration by inflammatory 
cells and was evident in the hepatic parenchyma 
and portal areas. Blood vessels were frequently 
dilated and filled with blood. Minimal fibroplasia 
increase of connective tissue around blood 
vessels in portal areas was seen in (Fig. 2b). 

While mild to moderate improvements were 
noticed in most cases at the level of the liver For 
(D 3Gy) group. Also very mild vacuolar 
degeneration and congestion were depicted in 

(Fig. 2c).Histological changes were appeared in 

the specimen-representing group (D 5Gy). The 
liver figured disorganized and degenerated. Some 
areas showed mild to severe necrotic changes 
ranged from early necrobiotic changes (pyknosis) 
to total disappearance of the hepatocytes. These 
changes were accompanied with mild to moderate 
vascular congestions especially central vein and 
hepatic sinusoids.
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Figure.2 Histopathological examine of the Liver of rats (a) control, (b) diabetic, (c) (D3 Gy), (d) 
(D5Gy), (e) (D+GTE), (f) (D3Gy+GTE), (g) (D5Gy+GTE). 

 
Table 3:  Effect of GTE on liver functions (ALT, AST, and Alb) and kidney functions (urea and 
creatinine) in diabetic and diabetic irradiated rats. 

Experimental  
groups 

ALT (U/L) AST (U/L) Alb (g/dl) Urea (mg/dl) 
Creatinine 
(mg/dl) 

C 51±5.3 53±7.7 3.7±0.08 22.5±1.3 0.80±0.08 

D 101.3±8.5* 116.8±9.5* 2.3±0.22* 113.5±11.6* 3.1±0.35* 

D 3Gy 86.9±5.6* 186.7±16.2* 2.4±0.29* 104.4±8.1* 3.3±0.33* 

D 5Gy 95.4±5.2* 259.1±9.9* 2.2±0.38* 125.9±7.7* 3.9±0.21* 

D+GTE 48±6** 54±5.6** 2.7±0.18** 44.7±2.5** 1.4±0.09** 

D3Gy+GTE 43.5±3.5** 59.7±5.5** 3.1±0.2** 63.5±3.4** 2.03±0.17** 

D5Gy+GTE 52.1±2.7** 89.4±10.7** 2.9±0.22** 68.9±8.6** 2.2±0.21** 

Values are mean± SD. (n=8) 

*P <0.01 Statistical significant when compared to control 

**P <0.01 Statistical significant when compared to diabetic and diabetic irradiated groups 
The later appeared in most animals widened 

and had actively proliferated Von Kupfer cells. 
Focal or multifocal leukocytic infiltrations were 
found in hepatic parenchyma and portal areas as 
reflected in Fig. 2d. The group of (D+GTE) 
showed a decreased of degenerative changes 
indicating gradual recovery of hepatocytes with 
minimal cytoplasmic vacuolation. Less amount of 
glycogen in hepatocytes was frequently found in 
most hepatic lobules. Few hepatocytes had small 
lipid globules. Portal areas appeared normal 
without fibroblastic changes Fig. 2e. In addition, 
group (D3 Gy+GTE) showed the previously 
noticed improvements were recovery much 
clearer. The liver appeared more or less normal 

Fig. 2f. Finally, Mild to moderate improvement in 
(D 5 Gy+GTE) group showed in the liver. 
Pathologically, the hepatocytes showed moderate 
vacuolation with mild congestion of blood vessels 
Fig. 2g. 

Kidney 
Normal histological structures in renal cortex 

had normal nephrons (glomeruli, proximal, distal 
convoluted tubules and loop of henle) showed in-
group (C). Collecting tubules were normal seen 
within renal medulla. Interstitium has normal 
structures. Renal pelvis also appeared normal 
Fig.3a. Kidney had variable degenerative changes 
in the lining epithelium including cloudy swelling 

    
(a) (b) (c)              (d) 

   

 

(e) (f) (g)  
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and hydropic degeneration. Increased necrotic 
changes were frequently seen in some animals to 
the degree that renal tissue was mostly 
destructed. Focal leucocytic infiltration was seen 
in some areas. Blood vessels were dilated and 
congested as shown in Fig. 3b for (D) group. In 
addition, mild degenerative changes in the renal 
tissue appeared in case of group (D3 Gy) 

illustrated in fig.3c. While group (D5 Gy) renal 
tissue showed severe vacuolar degeneration and 
necrosis (pyknosis to karyolysis with coagulation 
of cytoplasm) of renal epithelium, especially in the 
proximal convoluted tubules. Marked destruction 
of renal tubules could be seen in some cases. 

 
 

    

  
 

 

(a) (b) (c) (d) 

   

 

(e) (f) (g)  
 

Figure. 3 Histological examine of Kidney of rats (a) control, (b) diabetic, (c) (D3 Gy), (d) (D5Gy), (e) 
(D+GTE), (f) (D3Gy+GTE), (g) (D5Gy+GTE). 

 
    

    
(a) ( b) (c) (d) 

   

 

(e) (f) (g)  

 
Figure. 4 Histological examine of Pancreas of rats (a) control, (b) diabetic, (c) (D3 Gy), (d) (D5Gy), 

(e) (D+GTE), (f) (D3GY+GTE), (g) (D5Gy+GTE). 
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 Blood vessels at the level of cortical and 
medullary tissues revealed marked dilatation and 
congestion. Edematous changes could be found 
in the interstitial areas in Fig. 3d. For (D+GTE) 
group less-occurred pathological changes were 
seen in renal cortex and medulla which indicating 
marked improvement. Renal tubules were lined 
with epithelium had minimal degenerative 
changes. Glomeruli appeared normal as given in 
Fig. 3e. The previously noticed improvements 
were recovery much clearer representing (D 
3Gy+GTE) group. The kidney appeared more or 
less normal as specified in Fig. 3f.  (D 5Gy+GTE) 
group showed mild to moderate improvement in 
the kidney. The renal epithelium had also mild 
degenerative changes as shown in Fig. 3g. 

Pancreas 
The group (c) exocrine and endocrine parts of 

the pancreas were histologically normal. Islets of 
langerhan's were widened and showed 
proliferated cells in animals. Normal blood vessels 
were observed in Fig. 4a. Moreover, the animals 
of group (D) had a normal exocrine pancreatic 
part but the endocrine part islet of langerhan's 
exhibited degenerative vacuolar degeneration and 
destructed cells especially beta cells. Fatty 
infiltration was evident in these cells. Blood 
vessels were markedly congested. No 
inflammatory changes were noticed in Fig. 4b.Mild 
to moderate improvements were noticed in the 
level of the pancreas for group (D3 Gy), an islet of 
langerhan's appeared larger and more cellular 
with less degenerative changes representing in 
Fig. 4c. In addition, the major histopathological 
changes of group (D5 Gy) could be seen 
especially in the endocrine part. The cellular 
structures of the islet of langerhan's showed 
vacuolar degeneration and necrosis, in some 
cases, total destruction of the islet of langerhan's 
was occurred as obtained in Fig. 4d . Moderate to 
marked improvement was seen in cells of islets of 
langerhan'sfor (D+GTE) group. Minimal fatty 
changes were found comparable to diabetic 
group. Minimal improvements could be 
demonstrated it was evident by the absence of 
destructive or degenerative changes as illustrated 
in Fig. 4e. For the last two groups the results 
explain that the previous noticed improvements 
were much clearer for (D3 Gy+GTE) group. The 
pancreas appeared more or less normal as given 
in Fig.4f. Moreover, for (D5 Gy+GTE) group fewer 
changes were noticed as compared with animals 
group (D5 Gy) as representing in Fig. 4g 
 

DISCUSSION 
Diabetes mellitus causes an unsettling 

influence in the take-up of glucose, as well as 
glucose metabolism. The liver plays an important 
role in the maintenance of blood glucose levels by 
controlling its digestion (Muruganathana et al., 
2017). ALX is a β-cytotoxic that can actuate 
"synthetic diabetes" in a wide assortment of 
creatures’ species by harming the insulin 
discharging pancreatic cells, bringing about 
abatement in endogenous insulin discharge, 
which clears the routes for the diminished usage 
of glucose by the tissue (Manickam and 
Periyasamy, 2013). Marked increments in the 
activity of AST and ALT in the diabetic rats 
indicated that liver diseases when compared with 
the control (Farsani et al., 2016). Albumin level 
decreased in diabetic and diabetic irradiated rats 
and increased the activity of AST and ALT in 
blood is a solid marker of hepatic and 
cardiovascular diseases (Preetha et al., 2013). 
Rats exposed to 3 Gy of gamma radiation 
represented in (Table. 3) showed decrease of ALT 
and Alb as compared to diabetic and diabetic 
irradiated with 5 Gy while the AST enzyme 
increased than diabetic group. Exposure to 5Gy of 
gamma-radiation was a highly significant 
increment in the concentration of the serum AST 
and ALT, while Albumin expressed a very 
decreasing post-irradiation (Park et al., 2009). 
Kidney influenced by diabetic nephropathy has no 
longer work proficiency with the appearance of 
protein in the urine that can decrease Alb level in 
serum (Chen et al., 2017). Expanding of renal 
parameters, urea, and creatinine in ALX actuated 
gathering demonstrates debilitated renal capacity 
because of diminished discharge of urea and 
creatinine in the urine. After some time, the 
elevated amounts of glucose in the blood harm a 
large number of modest separating units of the 
nephron in the kidney (Wang et al., 2017). 
Exposed of male wistar rats to gamma irradiation 
with a dose of 5 Gy demonstrated in (Table. 3) 
showed an increment in plasma urea and 
creatinine levels, which were considered as a 
marker of kidneys capacity (Saleh et al., 2013). 
Histopathological observations confirmed the 
biochemical data; histopathological examination of 
the pancreas of ALX induction diabetic rats' 
destruction of beta cells and reticular changes of 
islets as confirmation of fibrosis following 21 days 
as showen in (Fig. 4b) (Preetha et al., 2013). ALX 
brought about serious necrotic changes of the 
pancreatic islets, especially the cells in the focal 
point of the islets. Nuclear changes, for example, 
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pyknosis, karyorrhexis and karyolysis. A relative 
lessening in the size and number of the islets 
particularly those around the focal vessel together 
with an extreme diminishment in the β-cells 
detected in (Fig. 4c & 4d) (Mondaya and Uzoma 
2013). The liver of the untreated diabetic rats 
demonstrated degenerative changes in the 
hepatocytes spoke to by disruption of the hepatic 
lobules, congestion of the central veins with gentle 
hepatocellular necrosis and the sinusoids widened 
and had many Van kuffper cells examined in (Fig. 
2b). The hepatocytes of the untreated rats 
indicated morphological change, for example, 
pyknosis, karyorrhexis, chromatolysis and 
cytoplasmic vacuolization showed in (Fig. 2c &2d) 
(Mondaya and Uzoma, 2013).Kidney section of 
diabetic rats showed severe necrosis, vacuolation 
of mesangial cells and enlargement of bowman's 
space observed in (Fig. 3b, 3c & 3d) (Oryan et al., 
2014). GTE decreased blood glucose level in both 
Type 1 and Type 2 of diabetic rats. The 
hypoglycemic effect of GTE constituents was 
attributed to the activity of basal insulin, hindrance 
of intestinal glucose transporter and abatements 
the statement of qualities that control 
gluconeogenesis (Tang et al., 2013). GTE 
polyphenols increment the insulin action in 
diabetic rats that lowering the level of glucose 
(Mozaffari et al., 2014). Administration of 200 
mg/Kg of GTE in diabetic rats reduced the blood 
glucose levels when compared to control that 
represented in (Table. 2) (Haidari et al., 2013). 
GTE has the preventive effect of liver damage in 
rats, the ALT was much lower in orally treated 
GTE and provides insurance against oxidative 
harm subsequently bringing down the AST activity 
(Shahid et al., 2013). Decrease in the serum 
levels of AST and ALT by GTE showed the 
capacity of GT to settle plasma membrane and 
repair hepatic tissue harms brought about by 
oxidative stress noted in (Table. 3). The defensive 
impact of GT is because its antioxidant properties 
that scavenge ring free radicals framed in ALX 
prompted diabetic rats (Babu et al., 2007). GTE 
prevents diabetes and hypertension regarding 
renal oxidative stress, attenuating renal diseases. 
The oral administration of GTE with dose 200 
mg/kg B.W to diabetic rats registered a significant 
lowering in the levels of urea and creatinine as 
compared with diabetic rats, shown in (Table. 3) 
but they still significantly increase than normal rats 
(Renno et al., 2008). Medications of DM by GTE 
demonstrated a defensive impact in the pancreas 
morphology. The section of pancreas indicated 
decreased cellularity and vascular congestion; 

additionally the central aggravation with the 
ordinary appearance of β-cells observed in (Fig. 
4e, 4f & 4g) (Chacko et al., 2010). GTE had 
defensive impact to the kidney in spite of some 
tubular enlargement and necrotic changes. GTE 
delivered a superior renal defensive impact for 
both glomeruli and tubules detected in (Fig. 3e, 3f 
& 3g) (Renno et al., 2008). In (Fig. 2e, 2f & 2g) 
showing the treatment of ALX-prompted in the 
liver of rats with GTE separates brought about an 
obvious enhancement of most hepatocytes and 
diminished vascular congestion (Elkirdasy et al., 
2015). 

CONCLUSION 
From the above-cited data, it could be 

concluded that: liver, kidney and pancreas injuries 
may affect via free radicals production by injection 
of rats with ALX only or with ALX and post 
exposure to 3 and 5 Gy of gamma irradiation. 
GTE administration for 21 days may diminish the 
toxic effects release on liver, kidney and pancreas 
biochemically on ALT, AST, Alb, urea, creatinine 
and glucose for diabetic and diabetic irradiated 
rats as compared to control group. Ameliorate 
effects on deleterious tissues for liver, kidney and 
pancreas where observed. However, there is a 
need of future studies in order to assess the 
possible ameliorative role of GTE with different 
concentration against liver, kidney and pancreas 
toxicity 
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