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tea extract can improve general health and may help protect against many
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alloxan-induced diabetes in male albino rats. Material and Methods: The
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number of male rats was thirty, weighing 100-110 grams were used in the
current study. The rats were divided equally into three groups that included
control, diabetic and diabetic took green tea extracts orally (50 mg/Kg/day) for
three weeks. To induce diabetes one dose (120 mg/kg) of alloxan was used.
Diabetic rats were given “50 mg/kg body weight green tea extracts orally for
thirty days twice per day. The morphological and histological structures of the
testis were compared in different groups of the rats. Results: It was revealed
that the morphological changes of the testis observed in diabetic groups were
siginficantly improved after treatment with green tea compared to the control
group. Conclusion: These results prove that green tea improves oxidative
damage caused by diabetes in the testis of male rats.
Keywords: Testis, green tea, Antioxidant, alloxan, Albino rat.

1. INTRODUCTION
and thus affects the fertility in men (Sebastian & Raghavan, 2015). Worldwide,
diabetes is a common metabolic disorder. It is associated with disturbances in
the metabolism of carbohydrate, fat, and protein (Moore et al., 2004).
© 2021 Discovery Scientific Society. This work is licensed
under a Creative Commons Attribution 4.0 International
License.

Experimentally, it was found that the induction of diabetes in male rats is
accompanied by change in the performance of the genital system (Kuhn-
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Diabetes mellitus is one of the environmental factors that damages the testis
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Velten et al., 1982; Morimoto et al., 2005). It has been proven that diabetes induction affects the functions of the testis due to insulin
defiency and consequently impairment of regulation of insulin action on the Sertoli and Leydig cells (Ballester et al., 2004). In
diabetic cases there are several studies that have shown changes in the structure of

reproductive system (Cai et al., 2000;

Sanguinetti et al., 1995; Oztürk et al., 2002).
Diabetes mellitus is a multifactorial diease with defiency in scavengers enzymes of ROS (reactive oxygen species) (Kesavulu et
al., 2002). Chronic hyperglycemia is the prime cause of a number of long term diabetes complications. The free radicals main source
is protein glycation caused by hyperglycemia. ROS can directly cause degeneration of cell by activation of several stress-sensitive
cellular pathways, which lead to diabetes complication of (Evans et al., 2003). Several secondary metabolites of the plant showed
antioxidant improved effect on damage induced oxidative stress in diabetes (Vieira et al., 2020; Ugochukwu et al., 2003). Traditional
medicine practices, are responsible for an neutral responsibility in PHC (primary health care) despite the accessibility of modern
medicine (Wazaify et al., 2011). Diatery antioxidants, in general, are often safe substances found in the medicinal plants and have
attractive effects in the complementary medicine including an important effect in reducting oxidative stress (Hamden et al., 2009;
Elzoghby et al., 2014; Hassen et al., 2021). The polyphenols and catechins that make up large groups of nutritional antioxidants are
specially found in the green tea (Adel et al., 2009; Higdon & Frei, 2003). In addition to its antioxidant effect, these nutrients have
anti-diabetic, antihypertensive, anti-oxidative, anti-inflammatory, and anti-fungal functions (Heikal et al., 2013; Al-Attar & Abu
Zeid, 2013). Therefore, green tea consumption is associated with a lower death rate specially from the cardiovascular strokes
(Kuriyama et al., 2006).
The protective mechanism of green tea consumption against chronic diseases is unclear, however, it has been suggested that
green tea consumption has a protective role with these diseases may be invoked to the antioxidant action of its polyphenols and
catechins (Higdon & Frei, 2003; Frei & Higdon, 2003; Lotito & Frei, 2006; Bagherpour et al., 2019).
The present study aimed to investigate the antidiabetic effects of green tea aqueous extract on testisin male albino rats with
diabetes mellitus induced by alloxan.

2. MATERIAL AND METHODS
300 mg tablets green tea extract manufactured by Tecno Med Company – KSA was used in this study. The tablets were mashed
then, the desired amount dissolved in distilled water. It was filtered after cooling to room temperature. Then, the extract was
prepared daily. At that moment, It was stored in in a refrigerator.
Animals
In this experimental study, 30 adult, healthy, male Wistar albino rats (300-350 grams, 3 months old) were used. They were gained
from an animal house of the College of Pharmacy, KSA. They were kept under controlled standard animal housing situations and
moisture at the Animal Care Facility at the Department of Clinical Pharmacy (Fig.1). The pellet diet composed of 23% protein, 5%
lipids, 4% crude fiber, and 55% nitrogen-free extract. The rats were kept under control for approximately 2 weeks befor the start of
the experimentation to allow acclimatization. Diabetes mellitus was induced in animals except for the control group with one dose
(120 mg/kg) of alloxan dissolved in saline, injected intraperitoneally (Malaisse, 1982).
Experimental design
Three experimental groups, ten rats for each, were used:
Group I: Non-diabetic control rats. Group II ( was called diabetic group): in this group the rats were intraperitoneally injected with
a alloxan (single dose of 120 mg/kg melted in solution of saline).
Group III (Green tea+ Diabetic group): in this group the rats were intraperitoneally injected with aalloxan (single dose of 120 mg/kg
melted in solution of saline). Then, treated orally with green tea extract 50 mg/kg body wt. twice/day green tea extracts orally for 30
days.
After sacrificing animals, their testes were isolated from the scrotum. The testicular samples were taken for staining, and then
examined microscopically.
(10% neutral buffered). Harris’s haematoxylin and eosin (H & E) staining on paraffin sections was used for histological study
(Bancroft & Gamble, 2008). To detect collagen fibers, Mallory’s trichrome stain was used in paraffin sections. Paraffin sections of
5µm thickness were prepared and stained with Feulgen stain for histochemical study, (Bancroft & Gamble, 2008). Then, all the
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The specimens were prepared for histological and histochemical studies by fixation in Carnoy’s fluid and formalin solution
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stained sections were examined with light microscopy. After that, the sections were photographed and all the differences
detected between the three groups were discussed.
For immunohistochemical study, the paraffin removed from testes sections with xylene. Then incubated with anti-caspase–3
(1:100; Abcam, Ab4051). After washing the slides with saline, the sections were incubated at room temperature for one hour. Next,
3-amino-9-ethylcarbazole, a chromogen was detected.

Figure 1 A) Male Wistar albino rats an animal house of the College of Pharmacy. B) Testes after excion.

Statistical analyses
Statistical analyses were performed using ANOVA test. A P value < 0.05 was considered statistically significant.

3. RESULTS
Histological results: the control group showed several seminiferous tubules cut in various planes of sections. The seminiferous
tubules (S. Ts) were highly convoluted and lined germ cells in various stages of spermatogenesis and spermiogenesis which are
collectively referred to as spermatogenic series. Non germ cells called Sertoli cells were well preserved. In the interstitial spaces
between the tubules, endocrine cells called Leydig cells were found singly or in groups in the supporting tissue (Fig. 2). The
histological examination of testicular tissue in the rats of untreated diabetic showed irregularity of the shapes of seminefrous
tubules with considerable reduction in its diameters compared to the control group. In addition, the germinal epithelium showed a
clear disruption of the germinal epithelium. Furthermore, the main type of cells seen were the spermatogonia cells (Fig. 3, & Table
1). Multinucleated cells were also detected in S. Ts. In addition, an amorphous substance was found in the interstitial connective
tissue with subsequent widening of the interstitial spaces spaces (Figure 4). The green tea treated group showed a considerable
recovery of the diameters of S.Ts compared to the diabetic group (Figure 3). It also showed a significant recovery of the interstitial

Immuno histochemical study
The immuno histochemical examination of the control group demonstrated moderate expression of staining of Caspase-3 with a
small amount of +ve cells of caspase-3 (Fig. 5 & Table 1). On the other hand, in group 2 diabetic rat, a marked significant rise in the
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spaces to normal levels with considrable excess in the collagen fibers (Figure 4).
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number of cells of caspase-3+ve was noticed in the S. Ts (Fig. 4 & Table 1). The green tea treated group showed a marked significant
rise in the quantity of caspase-3+ve cells (Fig. 4 & Table 1).

Figure 2 Histological light photomicrograph of testis sections (H and E) of control group shows normal arrangement of seminiferous tubules,
sperms and normal architecture interstitials cells.

Figure 3 A) Histological light photomicrograph of testis sections (H and E400×) of control group shows normal arrangement of seminiferous
degeneration of germinal epithelium, and multinucleated cells and destroyed epithelium into the lumen Seminiferous tubules have a slight loss of
epitheliumand improved spermatogenesis in GT + DM group is seen. karyolysis (blue arrow) are seen. C) Light photomicrograph of green tea
treated section shows the seminiferous tubules have partially recoverd to their normal structure.
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tubules, sperms and normal architecture interstitials cells. B) A section from untreated diabetic rat shows disorganization of spermatogenic cells,
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Figure 4 A) Normal collagen fibers distribution in the control group of testis sections B) A section form group II shows rise in the diameter of the
interstitial spaces and noticable reduction of collagen fibers C) a section in group III treated with green tea shows light collagen fiber distribution
(Mallory’s trichrome 200×).

Figure 5 A) Normal organization of germ cells of the control group B) A disorganization and depletion of the germinal epithelium in the STs.

Page1546

indiabetic rat C) The germinal epithelium recoverd to its normal structure in the section of green tea treated rats of group III (Feulgen stain 400×)
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Figure 6 A) Moderate expression of Caspase-3 immunostaining of germinal cells of control group. B) Marked expression of Caspase-3 of diabetic
group. C) Also, marked expression of Caspase-3 in the S.Ts germinal cells of green tea treated rats of group III (Caspase-3 immunostaining 400×)

Table 1 The seminiferous tubules diameters and thickness as well as collagen fibres percentage. The number of the caspase-3 +ve
for the different groups explained as mean ± SD.
Average
Study groups

thickness of
the S.T.

Average area

Average number of

Average

percentage of the

the caspase-3+ve

diameters

collagen fibers S.T.

cells of the S.T.

of S.T.

tubular

germinal cells

Control

94.86±

177.12±

152.03±

12.00±

(Group I)

6.57

14.92

23.25

1.84

Diabetic

180.70±

126.63±

65.87±

34.71±

(Group II)

21.40

32.18

15.85

2.87

Green tea treated

66.65±

159.13±

67.93.11±

32.82±

(GroupIII)

11.07

19.99

10.72

2.65

3. DISCUSSION
Our study results showed that green tea has considerable protective effects against morphological changes of testicular tissues. The
antioxidant properties of green tea may be responsible for this protection. It is possible that free radicals are caused by tissue injury
associated with diabetes and its subsequent complications (Lapolla et al., 2005). Tea is a frequently consumed drink world wide,
especially green tea, which contains phenolic compounds including the epigallo catechin gallate, catechins, epicatechin gallate. The
antioxidant activity of green tea polyphenols and the pro-oxidant effects of these compounds, leading to indirect antioxidant effects,
have also been suggested as potential mechanisms for prevention of cancer (Barghout et al., 2020; Hou et al., 2005; Butt & Sultan,
2009).
Another study showed, green tea extract significantly increased levels ofserum insulin in the diabetic rats, and green tea extract
(combined with ginseng roots) protected the cells in the islets of Langerhans (Karaca et al., 2010). Other studies have indicated
2011). Various herbal extracts or are useful for treatment of diabetes and other metabolic diorders (Samad et al., 2009). Accordingly,
antioxidant medication is a main plan for treating diabetes (Samad et al., 2009). Antioxidant enzymes eliminate harmful reactive
oxygen species in male reproductive organs. It also playing a vital role in preserving reproductive functions (Fujii et al., 2003).
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increased thickness of S.Ts and germ cell depletion human with diabetes and also diabetic rats (Cameron et al., 1985; Sadik et al.,
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Green tea extract helps to improve diabetic renal changes mainly by correcting oxidative stress as shown in another previous
study (Pedraza-Chaverrí et al., 2004). There are many studies that support on the benefits of antioxidants in protecting the testis
from oxidative stress (Abdallah et al., 2019; El-Sokkary et al., 1999; Lombardo et al., 2011; Maneesh et al., 2005).

5. CONCLUSION
The green tea has antioxidant activities and reduces the side effects of diabetes mellitus on testicular structures. A siginificant
improvements was revealed in the morphological changes of testicular tissues observed in diabetic groups after treatment green
tea.
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