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Abstract – Hormonally active agents are widespread in the environment and exist in the human diet. There is 
insufficient knowledge regarding the influence of phytochemicals on the pathophysiology of the male 
reproductive system. Kiwi is a rich source of phytochemicals such as flavones (with estrogenic activity), 
serotonin and vitamin C. These components can influence the hormones and interfere with reproductive 
activities. Therefore, the objective of this project was to determine whether extract of kiwi could change the 
structure of male reproductive tissues. So, 40 male rats were divided into four groups. Three experimental 
groups were fed with 75, 100 and 150 mg/kg of kiwi extract and control groups with solvent for 50 days. 
Then, rats were sacrificed and their testis, ductus deferens, seminal vesicle, prostate and epididymidis were 
removed, fixed, processed and stained with H & E and Acridine Orange. The specimens were studied under 
light and fluorescent microscopes. Histological observations revealed some changes in the structure of testes, 
but not in the other parts of male reproductive tissues. Some spermatocytes have become fusiform and the 
number of these cells has been increased, dose dependently. There were many spermatocyes at the metaphase 
stage, among 100 and 150 mg/kg treated groups; Some of the mitotic figures, sperm, most of the 
spermatogonia and spermatocytes stained red with Acridine Orange, which indicats denaturation of DNA 
strands. A few fragmented nuclei were also observed in the 150mg/kg treated group. In conclusion, it seems 
that extract of kiwi can change the spermatocyte cytoarchitecture and affects the spermatogonia and 
spermatozoa. It may exert dual effects on the proliferating cells, such as spermatogenesis linage. In low 
concentrations it could induce proliferation, and in high concentrations, it may lead to cell death and nucleus 
fragmentation. The extract may elongate the period of the metaphase. 
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1. INTRODUCTION 
 

Plant foods, in addition to their traditional value, contain non-nutritional phytochemicals that may exert 
long-term health promoting effects in humans [1]. The decline in human sperm quality over recent 
decades may be related to an increase in exposure to environmental endocrine disruptors [2]. The potential 
reproductive benefits and/or toxicity of most of the environmental agents to which animals and humans 
are daily exposed to is not known. Kiwi (Actinidia Chinensis) is used extensively as a fruit in Iran. It is a 
rich source of vitamin C, E [3], fructose, galactose, minerals, isoflavones [1], flavonoid [4] and serotonin 
[5]. 
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Flavonoid and isoflavones, which are important phytochemicals in kiwi extract, are the major class of 
phytoestrogens [6]. Phytoestrogen are naturally plant-derived compounds that are functionally and 
structurally similar to endogenous estrogen, such as estradiol [7]. Various studies have demonstrated the 
health benefits of phytoestrogens in conditions such as vasomotor symptoms [7], and postmenopausal 
health risk [8-10], as well as anticarcinogenic, neuroprotective and cardioprotective activity [11], prostatic 
health [7] and bone promoting properties [12, 13]. Men have a low concentration of estrogen in the blood 
stream, but it can be extraordinary high in semen and rete testis fluid. It is well known that male 
reproductive tissues express estrogen receptors [14]. Meanwhile, serotonin has been found in gonads and 
accessory reproductive organs of several species [15]. The role of serotonin in the male reproductive 
system was also studied by many investigators [16-21]. Kiwi, with its serotonin content may have some 
effects on male reproductive tissues.  

Knowing this, it is essential to investigate the effects of the phytochemicals of kiwi on various 
reproductive organs. 
 

2. MATERIALS AND METHODS 
 
Forty Sprague Dawley male rats (purchased from the animal house of Shiraz University of Medical 
Sciences), were acclimated to the laboratory condition for one week, prior to the experiments. They were 
maintained in a controlled temperature (22-24ºC) and a light and dark period (14 hours of lightness, 10 
hours of darkness). Rats were given food and tap water adlibitum. 

Kiwi extraction was obtained using a perculating method. For hydroalcoholic extraction of kiwi, 
fresh fruit was obtained from a commercial supplier during the summer, peeled, sliced and dried in an 
open shadow. The dried fruit was then powdered. One hundred grams of powder was put into a perculator 
and 80 mL od 50% ethanol was added to the powder over three days. The flow rate of solvent was 
5mL/kg/min. The extract solution was collected and the solvent was evaporated. Four hundred and 
seventy-nine samples of semisolid extract were obtained and the appropriate amounts were mixed with 
saline to obtain different concentrations. 

All rats were divided into four groups and given daily gauge administration of 1 ml of solvent (water) 
or 75, 100 and 150 mg/kg/ day of hydroalcoholic extract of kiwi fruit for fifty days. 
 
Histological studies 
 

The rats were dissected on the 50th day under deep anesthesia, and their right testis, epididymidis, 
ductus deferens, seminal vesicle and prostate were removed and fixed with buffered formalin. The 
specimens were sectioned (5 µm thickness) and stained with H&E. Some sections were randomly stained 
with acridine orange and studied under a fluorescent microscope. 
 

3. RESULTS 
 
The histological observations revealed structural changes in testes, but not in the other parts of the 
reproductive tissues. Spermatocytes in seminiferous tubules became fusiform and the number of these 
cells has been increased dose dependently, so that the fusiform spermatocyte cells were mostly observed 
in 150 mg/kg treated groups (Figs. 1 & 2). There were some spermatocytes at metaphase stages. The 
number of these cells in the metaphase stage was dose dependent (Fig. 3). But, only a few spermatocytes 
of the control groups were at this stage. 

A few cells with fragmented nuclei such as those found in apoptotic cells were observed in the treated 
group with 150mg/kg of kiwi extract (Fig. 4). 
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Fig. 1. Testis of the control group. The spermatogenesis lineage are normal (H & E staining, 400X) 

 

  
Fig. 2. Testis of the rat treated with 150 mg/kg of kiwi extract. 

 The spermatocytes (arrows) are fusiform (H & E, 400X) 
 

  
Fig. 3. Testis of the rat treated with 150mg/kg. Spermatocyte 

 (arrow) are in metaphase stage (H & E, 400X) 
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Fig. 4. One seminiferous tubule. Arrows show fragmented 

 nucleus which may indicate appotosis (H & E, 1000X) 
 
Some nuclei of the spermatogenesis linage in high dose treated groups were stained yellow to orange 

by Acridine Orange, which indicate the partial denaturation of DNA (Fig. 5). All sperm nuclei were 
stained green in the control group (Fig. 6). Some of the mitotic figures and most of the spermatogonia and 
spermatocytes stained yellow, which indicate partial denaturing of DNA in all groups. Both in 
experimental and control groups, the cells showed intense nuclear fluorescence. The same reaction is 
observed in apoptosis. 
 

  
Fig. 5. A seminiferous of a rat treated with 150mg/kg of kiwi extract.  

The sperm stained yellow (Acridine Orange, 1000X) 
 

  
Fig. 6. A normal seminiferous tubule with sperms having normal  

green florescent nuclei (Acridine Orange, 1000X) 
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4. DISCUSSION 
 
Kiwi is a rich source of vitamin C, fructose [1, 3], isoflavones [3], flavonoids [4] and serotonin [5]. There 
is some evidence which shows the effects of ascorbic acid and fructose on sperm quality [22, 23]. It has 
been shown that the level of seminal fructose give no information on clinical usefulness in defective sperm 
formation [22]. The antioxidant properties of vitamin C may have delayed formation of degenerative cells 
in the testis of turkeys [24]. Regarding the changes in histology of testes, after treatment with kiwi extract, 
other phytochemicals in the extract may have exerted the effects on testis microscopic structure [25]. 

It has been suggested that isoflavone genestein manifested a concentration dependent dual effect with 
regard to growth promotion and inhibition on testicular cells in invitro. Using a low concentration of 
genestein (<10µg/ml), the testicular cell growth is stimulated and at the concentration of >10-100 µg/ml, 
genestein progressively and significantly inhibits the growth and proliferation of the cells, and causes 
apoptosis [26-28]. 

The increasing number of spermatocytes in the metaphase stage, in all experimental groups, may be 
related to the low concentration of isoflavones and flavonoid content of kiwi extract; meanwhile a few 
cells with fragmented nuclei-like apoptotic cells, in 150 mg/kg of the kiwi extraction treated group were 
also observed. It seems that the concentration of isoflavones reached to the threshold of dual action in this 
group [25]. However, more research is needed to understand the exact mechanism of the events.  

Serotonin is another component that can be found in kiwi [5]. The effects of serotonin on the 
histological structure of testis were investigated by Hodger et al. [29]. Focal damage ranging in severity 
from increased degeneration of spermatic cell profiles to complete loss of the germinal epithelium were 
observed at 10 mg/kg of serotonin; However, many seminiferous tubule profiles displayed completely 
normal [29]. Kiwi has 5.8+/- 0.9 microgram/g of serotonin [5]. Lack of degeneration in a seminiferous 
tubule, even in the high dose of kiwi extract, may be related to the low concentration of serotonin in the 
extraction. Besides, absorption of serotonin in the digestive system should also be considered. Therefore, 
it seems that the changes observed may be more attributed to the phytoestrogen rather than serotonin 
content of kiwi extraction.  

The parameter of chromatin condensation and stability can be a valuable index of sperm quality, 
reflecting the possible disorders in spermatogenesis and epididymal sperm maturation [30]. The decrease 
in green fluorescence intensity was caused by changes in the binding of DNA to basic proteins in such a 
fashion as to impede the access of dye to the DNA double helix [31]. The yellow color of the sperm after 
using a high dose (150 mg/kg), may be attributed to the partial denaturation and loss of the binding of the 
DNA to basic protein. Therefore, kiwi can lead to the decline of the sperm quality.  

In conclusion, kiwi extract can change the testes histological structure and lead to DNA denaturation 
and apoptosis. However, to state the mechanism by which kiwi exerts its effects needs more investigation. 
Although the effects of kiwi extract in human reproductive activities are unknown, regarding these studies, 
it is better to recommend infertile men or men with reproductive disorders to avoid eating kiwi during 
treatment. 
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