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SUMMARY 

        The present study was designed to demonstrate the structure of the pars 

distalis of pituitary gland of aged female rats and evaluate the possible role of 

honey, using light and electron microscope. A total number of 30 female rats 

was used in this study. Ten adult female at estrus cycle served as a control. Ten 

aged rats (30 month-old) were sacrificed to demonstrate the structure of the 

gland in this age. Ten aged rats received honey for one month. The specimens 

of the pituitary were prepared for light and electron microscope. The most 

conspicuous feature was the regressive changes of somatotrophs and 

unremarkable changed in other cell types of pituitary gland of aged rats. With 

honey treatment, large number of small active cells that contained variable 

number of granules were observed. Somatotrophs appeared in various stages 

of activity. These results indicate the role of honey in proliferation and 

transdifferenation of cells of pars distalis specially for somatotrophs, also its 

role as an antioxidant agent.     

INTRODUCTION 

        Aging influences endocrine glands directly or indirectly through 

endogenous or exogenous factors 
24  

.Direct effects may manifest themselves as 

gland atrophy, weight loss, vascular changes fibrosis and tumors associated 

with alterations in hormone synthesis and release. Indirect effects may be due 

to changes in other endocrines , the nervous and immune system , as well as in 

metabolism and body composition ,and in cellular and molecular activity. Free 

radical reactions (modified by genetic and environmental factors) are involved 

in aging and age related disorders 
11,12

. Free radical arise from both enzymatic 

and nonenzymatic reaction such as the reduction of O2 to water from exposure 

to ionizing radiation. Free radical include O2,HO-R (any organic radical) RO 

and RO2. Several enzymes (superoxide dismutase ,catalase ,glutathione 

peroxidase) and vitamins(E,C carotenes) protect against oxidative attack. 

       Honey has been found to have a significant antioxidant content 
9
 measured 

as the capacity of honey to scavenge free radicals. The antioxidant activity of 

honey has also been demonstrated as inhibition of chemiluminescence in 
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 a xanthine oxidase-luminol system that works via generation of  superoxide 

radicals
1
.Moreover, Molan 

19
 reported that honey contains enzyme glucose 

oxidase which becomes active when honey is diluted and produced hydrogen 

peroxide. Recently, there are numerous evidences for hydrogen peroxide being 

involved in many cell types in the body as stimulants for cell multiplication 
3
 

        Pituitary gland produces several hormones that have important functions 

in regulation of metabolism, growth and reproduction. With advancement of 

age, there is change in the level of hormone, as observed by many authors 

responsible for the appearance of aging features. Thus this study presents the 

histological and ultrastructural changes caused by aging in the pars distalis of 

pituitary gland and is an attempt to visualize the role of honey in minimizing 

these changes. 

MATERIALS AND METHODS 

       Ten adult female albino rats (3 month- old) at estrous cycle served as a 

control group. Twenty aged female rats(30 months old) according to Didier 

 et al
6
 were used in this study, ten of them were sacrificed for demonstration of 

the aged structure of the pituitary gland. The other ( rest ) ten rats received 

orally a daily 0.05ml (equivalent to one teasponful,5ml in the human)of honey 

mixed with water by gastric tube for one month. The honey dose was 

calculated by Paget and Barns formula
20

. A pure and high quality honey was 

used. This  type of honey having a great value of nutrition and was collected 

from flowers of different nectar. The rats were sacrificed by decapitation and 

the pituitary gland was dissected out and fixed in glutaraldehyde. Semithin 

sections were made and stained with toluidine blue for light microscopy. 

Ultrathin sections were prepared ,stained and examined by Jeol transmission 

electron microscope of Assiut university. 

RESULTS 

Structure of the adult pituitary gland (Pars distalis) of female adult rats: 

       In semithin sections of pars distalis ,the different types of chromophils 

observed as groups of cells of different staining density separated by blood 

capillaries. The differentiation between cell types depends on shape, size and  

distribution of the granules. Chromophobes are small polygonal cells present in 

groups. Their nuclei are relatively large, vesicular, rounded or oval  and central 

in position. Somatotrophs are the smallest cells of chromophils. They are 

numerous and easily identified by their dense cytoplasm. Their nuclei are large 

eccentric and vesicular. Moreover, their cytoplasm is packed with dense 

granules. 
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The gonadotrophs are polygonal in shape. Their nuclei are round or oval and 

contain one or two prominent nucleoli. They are vesicular and eccentric in 

position. The cytoplasm is filled with granules less dense than somatotroph. 

The corticotrophs are the largest cells. They have vesicular, eccentric nuclei. 

Their cytoplasm is pale and contains small amount of granules which are 

mainly located at the periphery of the cells.  

Thyrotrophs are characterized by their long process and nearly oval or angular 

shape cells. The long process directed toward the blood capillaries. The 

cytoplasm is deeply stained with fine granules distributed throughout the 

cytoplasm. The mammotrophs are difficult to be identified in semithin sections. 

       Ultrastructurally, somatotrophs appear rounded in shape with eccentric 

large nucleus. The nuclei are rounded with clumps of heterochromatin and 

contain one or two nucleoli. The cytoplasm characteristically contains large 

number of rounded electron dense granules which may accumulate to one side 

of the cells. Rough endoplasmic reticulum is present around the nucleus(Figs.2 

and 3). 

The thyrotrophs have the smallest granules and many processes(Figs.2,3). 

Mammotrophs characterized by large pleomorphic secretory granules(Fig.3).     

 Structure of the  pituitary gland (Pars distalis) of aged female rats: 

        Examination of semithin sections of the aged pituitary gland , showed 

difficulty in identification of cell types of pars distalis. The somatotrophs could 

not be clearly identified which apparently have little secretory granules and 

many vacuoles. The thyrotrophs, corticotrophs and chromophobes are similar 

to those of the adult. There are many irregular dense  cells scattered all over the 

pars distalis(Fig.4). 

      The electron microscopic examination revealed that the somatotrophs have 

secretory granules generally smaller in size than those of the adult 

(Fig.5).Other cells have less number of secretory granules. The cells have 

dilated cisternae of rough endoplasmic reticulum. Their nuclei are rounded 

with prominent nucleolus(Fig.6). Irregular cells with oval nuclei with 

heterochromatin and highly vacuolated cytoplasm are observed (Fig.5). 

Mamotrophs have pleomorphic granules and show dilated cisternae of rough 

endoplasmic reticulum(Fig.7).Other cells showed electron dense 

cytoplasm(Fig.8).There are electron lucent cells poor in cell organelles and 

granules and has electron dense nucleus(Fig.8). 

Structure of  pars distalis of aged rats treated with honey: 

         Generally, in toluidine blue stained semithin sections, the obvious 

findings in honey treated aged female- rat were the presence of large number of 



Safaa A. Abd El-Maksoud and Mohsen A. Moustafa 

 ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ
 

 50 

relatively small cells. These cells have less number of granules and pale 

rounded nuclei with well prominent nucleoli in most of them(Fig.9).  

        Electron microscopic examination, revealed a wide variety of cells. The 

nuclear chromatin of most cells was dispersed giving the nuclei a much lighter 

appearance. There are large number of somatotrophs at different stages of 

activity and more or less similar in structure to those of control Some cells 

containing few granules and cisternae of rough endoplasmic reticulum. Large 

and round nuclei with dispersed euchromatin and well prominent nucleoli were 

observed. The nuclear membranes of some  cells are irregular (Fig .10).Few 

number of somatotrophs are highly engorged with granules and have 

euchromatin nuclei (Fig.11 ). 

       Mammotrophs have pleomorphic granules and rounded euchromatin nuclei 

are observed clearly (Fig.11 ). 

LEGENDS OF FIGURES 

1) A semithin section in the pituitary gland (pars distalis) of adult female rat 

showing ; Groups of somatotrophs(S) ,gonadotrophs(G)  corticotrophs(C) , 

thyrotrophs(T) and chromophophobes(Ch). (Toluidine blue X1000 ) 

2) An electron micrograph of adult rat pituitary gland( pars distalis) showing; 

Somatotrophs(S) and parts of thyrotrophs(T).  The figure shows also 

chromophobes(Ch)  . (X2.700 ) 

3) An electron micrograph of adult rat pituitary gland(pars distalis) showing ; 

somatotroph with large number of secretory granules(S).Mammotroph(m) 

characterized by large pleomorphic secretory granules. Thyrotroph(T) 

shows small sized secretory granules .(X5.000 ) 

4) A semithin section in the pituitary gland (pars distalis) of aged female rat 

showing; somatotrophs with less secretory granules and many 

vacuoles(S),cortictrophs(C).Thyrtrophs(T),and gonadotrophs(G).Notice the 

presence of small dense and irregular cells. (Toluidine blue X1000 ) 

5) An electron micrograph of a somatotroph in aged female rat pituitary gland. 

The cell contains small size secretory granules, dilated cisternae of rER. 

The nucleus shows clumps of heterochromatin. Other ill defined cell with 

electron dense nucleus and no secretory granules and dilated cisternae of 

rER is seen. (X5.000 ) 

6) An electron micrograh of pituitary gland of aged female rat. It shows 

groups of somatotrophs. The cells have few secretory granules with dilated 

and destructed cisternae of rER. The nuclei show heterochromatin and 

nucleolus in one of them (Nu). (X5.000 ) 
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7) An electron micrograh in a mammotroph of aged female rat pituitary gland. 

It has large pleomorphic secretory granules, highly dilated cisternae of 

rER.The cytoplasm shows ribosomes(R).The nucleus shows euchromatin 

and nucleolus(Nu).  (X5.000 ) 

8) Another electron micrograph in the pituitary gland of aged female rat. It 

shows electron lucent cell with cytoplasm deficient in cell organelles and 

granules .The nucleus is electron dense(N).The figure shows a 

somatotroph(S) with dilated cisternae of rER. Part of mammotroph(m) with 

pleomorphic large secretory granules and electron dense cytoplasm, is seen. 

(X5.000 ) 

9) A semithin section in pituitary gland(pars distalis) of aged female rat 

treated with honey. It shows the appearance of large number of relatively 

small cells that have few secretory granules. The majority of cells have pale 

nuclei( N ). (Toluidine blue X1000 ) 

10 ) An electron micrograh in pituitary gland(pars distalis) of aged female rat 

treated with honey. It shows groups of somatrophs have large electron 

lucent nuclei with well prominent nucleoli (Nu). The nuclear membrane is 

irregular. The cytoplasm is relatively scant and electron dense. It contains 

rER and few secretoty granules. (X5.000 ) 

11 ) An electron micrograh in pituitary gland(pars distalis) of aged female rat 

treated with honey. It shows somatotroph(S) and mammotroph(m).These 

cells like the adult one. The nuclei have evenly distributed euchromatin and 

nucleolus(X 5000 ).  
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DISCUSSION 

It became evident from the present study that aging affects variously the 

cells of the pars distalis. Somatorophs are the  most affected cells. The 

appearance of cells with few secretory granules, which in general are smaller in 

size, highly dilatation and destruction of rough endoplasmic reticulum, and the 

ill defined cell organelles indicates the early stages of degeneration of the cells 

and subsequent the decline  the growth hormone(GH) secretion. Secretion of 

growth hormone by pituitary gland is progressively declined beginning in early 

adult life, a phenomenon which is termed the somatopause
13,17,2

. They reported 

that the catabolic sequelae such as thin and wrinkled skin, obesity 

,hyperglycemia and osteoporosis  which occur with advancing age are opposite 

to the physiologic effects of growth hormone so, the declining level of GH and 

insulin like growth factor I (the mediator of several actions of GH) may be 

responsible for some of these change. Dobado et al
7
 observed that  

centrifugation of dispersed pituitary cells in a density gradient of aging male 

rats yields two somatotrophs subpopulation : low and high density cells. They 

noticed that the releasing activity and GH content were significantly reduced 

with age in both subpopulations .Beatriz et al
2
 postulated that insulin growth 

factor-I gene expression and plasma concentration declined with age.  

A decrease sensitivity to exogenous GH replacement therapy has been 

suggested to be a contributory mechanism to those factors, in addition to 

attenuated growth hormone secretion with age. 

In aged gland, the presence of mammotrophs with little secretory granules 

and dilated cisternae of rough endoplasmic reticulum and others with electron 

dense cytoplasm indicated the presence of mammotrophs in early stages of 

degeneration and in active stage respectively. From the previous results ,it may 

be suggested that the features  of aging of these cells will appear with 

advancement of age. Age related changes in the number of mammotrophs 

,somatotrophs, mammosomatotrophs in the anterior pituitary of female rats 

were described by Shinkai et al
21

,who showed that  mammotrophs increased 

with age and  somatotrophs decreased with senescence. The mammosomato- 

trophs increased remarkably in senescente rats and these cells in rat older than 

21months were about 10 times more than those of 3 and 12-13  months old 

rats. These results indicates that the stability of gene expression in cell 

differentiation is reduced in the aging process of the anterior pituitary. 

The appearance of large number of cells containing variable amount of 

granules especially the somatotrophic granules may result from the 

engagement of  chromophobes into the secretory activity. These findings are in 

accordance withFawcett
8
 and Gartner and Hiatt

10
 who suggested that 

chromophobes serves as a reserve cells for the other types of chromophilic 

cells as a resting stage of activity secreting cells. Levy
16

 suggested that the 
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increase in number of corticotrophs under the basal conditions may vary over 

twofold. It still unclear that it may be similar to the threefold increase in 

mammotrophs during pregnancy as a result of maturation of uncommitted 

cells, transdifferentiation of other cells such as somatotrophs, cell division, or a 

mixture of all three.   

The observed thyrotrophs looks like the adult one. It has been suggested 

that, the aged rats posses a reduced, but functionally preserved thyrotrophic 

cell population .Moreover,the coexistence of high circulating level of TSH with 

reduced T4 serum level suggests that aging brings about a progressive 

desensitization of the thyroid gland to TSH
5
. 

It is clear from the present finding that the adrenocorticotrophic (ACTH) 

cells in the  aged rats are similar to those of the adult. Takaki et al
23

 observed 

that no change with aging in both men and women for the ACTH cells and 

TSH cells. The unremarkable changes in the gonadotrophs in this study make 

one to suggest that the reproductive changes accompanying the aging females 

may due to hypothalamic or changes in the sensitivity or function of the 

peripheral organs. Beverly
4
 explained that ,prior to the age-related loss of 

regular estrous cycles, female rats exhibit an attenuated preovulatory LH surga 

sign that reproductive decline is imminent. Numerous studies have revealed an 

import out role for the hypothalamus in aging of the reproductive axis in these 

species.   

The presence of dense irregular ill defined cells represented the 

occurrence of high rate of degeneration in the aged rats. Several theories have 

been put forwards regarding the mechanism of aging. The dysfunction 

processes that are a result of the macromolecular damage constitute what is 

referred to as the free radical theory of aging 
22

.Vincent and Bruce
25

 described 

many theories about the mechanism of aging. One of them the free- radical 

theory which suggests that highly reactive and free radicals produced 

endogenously, cause somatic mutation. Free radicals themselves are highly 

toxic and can damage cell proteins, leading to some of the sequelae of aging.  

It was noticed in this study that some cells are more sensitive and showed 

many degenerative affection than the other. Kadar et al
15

 explained that some 

cells are more sensitive to oxidative damage than other and there may be 

differences among organs in the total antioxidative capacity to resist oxidative 

damage.  

The anterior lobe of pituitary aged animal treated with honey showed 

apparently a great number of cells in comparison with aged and adult. This 

means that honey has a role in cells proliferation. To explain this finding, in 

accordance to Burdon 
3
 dilution of honey release hydrogen peroxide H2O2 

which act as a singling agent for multiplication. So ,the appearance of large 



AAMJ, Vol.1, N. 3, September, 2003 
 ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ

 

 57 

 

number of  cells in different stages of activity and other small pale cells with 

active nuclei in this study suggested that there are new and active cells in the 

honey treated aged rats. The present results are alined with the view held by 

Frenkel et al 
9
 who cleared the antioxidant role of the honey in facing the 

increase in free radicals in aged rats and confirmed also the free radical theory 

in the aging process. 

The appearance of large pale nuclei with slight irregular nuclear 

membrane in most anterior pituitary cells in honey treated rat, may reflect 

cellular activity for protein synthesis. This phenomenon is explained by Majino 

and Joris 
18

 who postulated that, a large nucleus with pale euchromatin and 

prominent nucleolus very active in the control of protein synthesis by 

transcribing mRNA from chromatin DNA. John
14

 explained that ,with 

increased cellular activity the nuclear membrane is thrown into waves or 

undulation. These, may facilitate the intensified transmembrane traffic 

necessitated by the increased metabolic activity. The same author added that, 

as activity increases ,two significant morphologic changes occur regarding the 

relationship of the nucleus to the cytoplasm. There is less ability for the 

cytoplasm to mature into its most mature cell type, so that there is a greater 

immaturity to the cytoplasm of the cell with greatly increased activity. In 

addition ,the amount of cytoplasm in the cell decreased in relative to the 

amount of nucleoplasm, so that nucleocytoplasmic ratio increase, at times to an 

extreme degree. This means that honey has a bioactive effect.  Molan
19

 

explained the bioactive effect of honey, he reported that honey contains 

enzymes glucose oxidase which becomes active when honey is diluted and 

produces hydrogen peroxide. The same author added that ,change in the 

conformation of protein molecules brought about by low levels of hydrogen 

peroxide is a physiological switching mechanism between active and inactive 

proteins, forms. 

Conclusion: according to the present observations one can show that the 

aging process affected to a great degree the somatorophic cells, they show 

signs of degeneration. The structure of the other pars distalis cells showed no 

remarkable changes. With honey treatment, somatotrophs appeared with 

various stages of activity and this cleared the role of honey as an antioxidant or 

proliferative agent or help in the transdifferenation of cells of pars distalis. So 

honey may cause restoration of adult structure in the aged subjects and treat the 

aging problems especially in females. It is benefial for the aged persons to take 

the honey in their diets regularly to avoid the aging problems .   
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 الملخص العربى
 

الجرراى  للغذة الٌخاهيت في إًاث يلعور في الجسء القاصاالتغيراث الوصاحبت لتقذم 

البيض 

لكتروًي  اإللوجهر الضىئي وبا ودور عسل الٌحل دراست 
 

هحسي عبذ الحافظ هصطفي – صفاء أحوذ عبذ الوقصىد 

فرع  )قسن علن الحيىاى جاهعت األزهر – قسن الهستىلىجي كليت الطب جاهعت أسيىط 

. (أسيىط 
 

 انجشران انبٕض فٓ إوبد  (انجضء انقبصّ  )               حىبَل ٌزا انبحذ دساست حشكٕب انغذة انىخبمٕت

 ببسخخذاو انمجٍش انضُئٓ َانمجٍش  َرنك  دَس عسم انىحم فٓ ٌزي انمشحهت انعمشٔتمعشفتانمسىت َ

، عششة مىً كمجمُعت ببنغت َضببطت ، عششَن  ( جشر 30 )اسخخذو فٓ ٌزا انبحذ . اإلنكخشَوٓ 

ًَ اسخخذو عششة مىً نذساست حشكٕب انغذة فٓ 30أخشْ عمشٌب   َ ًَ  َ  انمسىت َانعششة انجشران شٍشاً

األخٕشة حىبَنج انعسم نمذة شٍشا َكبوج انظبٌشة انُاضحت فٓ ٌزا انبحذ ٌُ حشاجع فٓ حشكٕب انخالٔب 

بعذ . انمفشصي نٍشمُن انىمُ َعذو ظٍُس حغٕشاث مهمُست فٓ انخالٔب األخشِ فٓ انفئشان انمسىت 

حىبَل انعسم ظٍش عذد كبٕش مه خالٔب صغٕشة ححخُْ عهٓ كمٕبث مخخهفت مه انحبٕببث اإلفشاصٔت 

َضح ٌزا انبحذ دَس عسم أَظٍشث انخالٔب انمفشصة نٍشمُن انىمُ فٓ مشاحم مخخهفت مه وشبطٍب َ

انىحم فٓ صٔبدة أعذاد َحمٕض خالٔب انجضء انقبص مه انغذة انىخبمٕت َخبصت انخالٔب انمفشصة نٍشمُن 

. انىمُ َأَضح كزنك دَس عسم انىحم كعبمم مضبد نألكسذة 

 

 

 


