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Histological study of Bisphenol-A effect on the adrenal gland
Iin the female rats
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Abstract

The present study found that the great effects of Bisphenol-A (BPS) on adrenal gland. There
were two groups of pregnant gestation rats that administered bisphenol-A at dose 50mg/kg
orally, one treatment group give Bisphenol- A day, days 6 of gestation to dilivery. Control group
was administered with the corn oil . The administration was continuous for the rats fetuses until
weaning period subsequently, the adrenal gland was taken from the sixteen puberty rats fetuses
,eight control and eight treatment with Bisphenol-A and Ex amined under light microscope . The
histological results revealed that the cells of treatment adrenal gland contain less granules in
cytoplasm than adrenal of group control, this study also showed that the cortex in treatment
group thinner than cortex of control group in this state give indicate the treatment adrenal gland
has weakness in their secretion. The medulla has numerous of follicles which contain (7-10)
chromaffin cells as well as that, the treatment group thinner than control group.
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Introduction

Adrenal gland: Paired glands, each located at the superior pole of a kidney; consist of two
distinct subdivisions with different embryological origins subdivisions cortex, derived from
mesoderm and constitutes the major steroid producing and medulla, derived from neural crest and is
a major source of epinephrine and norepinephrine neurohormones surrounded by a dense capsule
(1). The cortex is subdivided histologically into three zones. Cells in the outer zone, or zona
glomerulosa, are arranged in clusters (glomeruli) and produce the hormone aldosterone. In the zona
fasciculata, which comprises the bulk of the cortex, rows of lipid-laden cells are arranged radially in
bundles of parallel cords (fasces). The innermost zone of the cortex, the zona reticularis, consists of
a tangled network of cells. The fasciculata and reticularis, which produce both cortisol and the
adrenal androgens (2).The two medullar born catecholamines epinephrine and norepinephrine are
classical acute stress hormones and function as “fight or flight” hormones. They modulate the
cardiovascular system (increased cardiac output, vasoconstriction in the skin and guts, vasodilation
of the arterioles in leg muscles), increase oxygen uptake and supply the body with energy in the
form of glucose. Norepinephrine has a further, non-hormonal function and can act as a
neurotransmitter (3).Bisphenol-A (BPA) is an industrial chemical, used to  manufacture
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polycarbonate and numerous plastic products including compact disks, food can linings, thermal
(fax) paper, safety helmet, adhesives, powder paints. Recent studies have shown that it can leach
out of certain products, including the plastic lining of cans used for food, polycarbonate babies’
bottles and tableware, and white dental filings and sealants (4). Low levels of (BPS) have also been
reported to cause biological effects and its mode of action appears to mimic that of the female
hormone, estrogen and is therefore classified as an endocrine-disrupting chemical (5),(6),(7).
Thyroid and liver weight were significantly increased in the bisphenol-A treated group. No
significant differences were detected in the testis, epididymis and adrenal weight of the treatment
animals when compared with the control. Several in vivo studies on rats have also shown that
nonylphenol caused lower epididymal sperm count, lower percentage of motile sperm and disrupt
the development of the male reproductive system (8),(9). (10) observed that bisphenol-A affected
the male rats’ reproductive system by causing seminiferous tubule degeneration and loss of
elongated spermatids. Other study is definitive and indicates that Bisphenol-A does not have an
effect on puberty. For this reason, he did not believe additional studies on puberty would be
particularly helpful (11). Bisphenol-A (BPA) has been demonstrated in both in vivo and in vitro
experiments to act as an endocrine disrupting chemical (EDC). There is extensive evidence that
BPA is an estrogen-mimicking chemical, although recent findings have revealed that BPA is a
selective estrogen receptor modulator (SERM), since BPA and the potent endogenous estrogen
estradiol do not always show identical effects, and in some studies BPA has been shown to
antagonize the activity of estradiol. There is evidence that, similar to other estrogens, BPA can bind
to androgen receptors and inhibit the action of androgen (12). Treatment of Leydig cells (the cells in
the testes that secrete testosterone) in culture with a 2.3 pg/ml (0.01 nM) dose of bisphenol A
resulted in a 25% decrease in testosterone synthesis associated with a decrease in the androgen-
synthesizing enzymes (13). The previous finding suggest that bisphenol A inhibits the function of
the NE transporter by acting on a site different from that of 17beta-estradiol in the adrenal medulla
and probably in the brain noradrenergic neurons (14).

The aim of this study for explain the main of effect for Bisphenol-A on the histological
characteristics in adrenal gland and study arrangement of adrenal cells in the layers.

Materials & Methods

Sixteen adrenal glands were used for histological study, eight from control group and eight
from treatment group . The experimental animal was administrated of either 50 mg/kg.B.W of
Bisphenol —A dissolved with (0.25)ml per animal of corn oil from gestation day 6 until weaning via
their mother then F1 rat administration till day 90 of age. while, the control group was administered
with the corn oil only. Histopathological evaluations were performed on the adrenal gland all
experimental animal . The samples were immediately removed and fixed in 10 % buffered neutral
formalin. Routine histological techniques were done on the samples. (Hematoxylin , eosin and
Periodic-acid shiff (PAS) reagent were used for staining) was adapted from (15). Ocular micrometer
was used for measurements. Analysis of data was done according to (16).

Results
Adrenal gland

The present study showed the adrenal gland consist of an outer cortex and an inner medulla,
surrounded by a thin connective tissue capsule, the diameter of control group (16.8) um while in
treatment group (11.8) um, The current results revealed that the septa of connective tissue and
blood supply was weak in treatment group (Fig.1,2).
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Control adrenal cortex
1-Zona glomerulosa

Is formed of columnar or rather pyramidal cells arranged in glomeruli-like structure, which are
separated by delicate trabeculae extending from the capsule (Fig, 2). Its cells contain cidophilic
cytoplasm with fairly large rounded to oval having distinct nucleoli. The diameter of this zone
(33.7) pm and cell diameter (7.8) um.(Fig, 3).

2-Zona fasciculata

Is composed of polyhedral or columnar cells arranged in one or two cell thick in

long radial cords or fasciculae and they are separated by narrowed blood capillaries. The cells
have granulated eosinophilic cytoplasm embodying

spherical basophilic nuclei showing distinct nucleoli. Binucleate cells are seen frequently. The
diameter of this zone (151.2) um and cell diameter (14.3) um.(Fig, 3).

3-Zona reticularis

Is characterized by an irregular anastomosing network of intermingled cords .The cells of these
cords are columnar cells having moderately eosinophilic cytoplasm, containing certain discrete
granules and have rounded basophilic nuclei possessing centrally located. The diameter of this zone
(496.2) um and cell diameter (20.9) um.(Fig, 5).

4-Medulla

The medulla in control group consist from numerous of follicles and chromaffin cells ,while the
follicles in control group smaller in size. The blood supply less than treatment group. The diameter
of medulla (215) um while, the diameter of follicles (28) um. (Fig,7)

Treatment adrenal gland
1-zona glomerulosa

This layer contain numerous of the cells arranged in glomeruli-like structure appearance as
chromophopic cells and granules poorly, has basophilic nuclei rounded in shape. The diameter of
zona glomerulosa (23)um and cells diameter(3.1) um, (fig,4).

2- Zona fasciulata

The cells in this layer appear as oval in shape are not arranged as a vertical column in adrenal
treatment, but the cells spread and contain amount of lipid droplets while, the zona fasciculate cells
in control group appearance was arranged as vertical column. The diameter Zona fasciulata (192.2)
pm and cell diameter (16.8) um (Fig, 4).

3-Zona reticularis

The cells in this layer characterized by small, irregular in shape and speared randomly. Each
cell has basophilic cytoplasm granules and rounded nucleus, located in center of the cell, the
diameter of zona reticularis (326) um and cell diameter (9) um (Fig, 6).

4-Medulla

Composed of numerous of follicles structure each follicles contains (7-10) cells called
(chromaffin cells). The cellular limits was unobvious which form the syncitium contain basophilic
granules, has nucleus oval in shape. The medulla in treatment group has highly vascularized. The
diameter of follicles (43.7) um and thicker of medulla(768.7) um (Fig,6,8).
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Table (1) Shows the thickness of structures & cells dimensions in adrenal gland

Structure Thickness Thickness\ Diameter Diameter
cont\group\ pm treat\group\um cell&fol\cont\um cell\treat\um
Capsule 16.8+ N e
Zona glom 33.7+ 23+ 7.8+ 3.1+
Zona fasc 192.2+ 151.2+ 14.3+ 16.8+
Zona retec 496.2+ 326+ 20.9+ 9+
Medulla 215+ 768.7+ 28+ 43.7+
The number represent the mean £
Cont = control group glom = Glomerulosa
Treat = treatment group fasc = fasculata
foll = follicles retec = reticularis
pm = Micron

(Fig.1) Adrenal gland in treatment group showing capsule (a) cortex (b) and
medulla (¢) .H&E stain 4X
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(Fig.3)Adrenal gland of control group, showing the cells in zona glomerulosa
(large arrows) and the cells of zona fasiculata (small arrows) .H&E stain 40x.
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(Fig.4)Adrenal gland, treatment group showing capsule(a), the cells in zona glomerulosa,(small
arrow) and cell of zona fasiculata lipid droplet (large arrow) H&E stain 40x .

- ' :

(Fig.5) Adrenal gland, control group showing the cells of zona reticularis (arrows) H&E stain.40x
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in zona reticularis

treatment group showing the cells

(Fig.6) Adrenal gland
Spread as randomly (small arrows) and medulla cells (large arrows). H&E stain.40x

(Fig,7) Adrenal gland, control group showing the showing the chromaffin (small arrow) and blood
supply (large arrows) cells in medulla region. PAS stain.10X
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(Fig,8) Adrenal gland, treatment group showing the chromaffin (small arrow) and blood supply
(large arrows) cells in medulla region. H&E stain.40X

Discussion

The cells of zona glomerulosa, zona fasiculata in cortex of adrenal gland of treatment a group
was appear as chromophopic cells and poor for granules when compare with control group,give it
a evidence for effect of Bisphenol-A on the adrenal gland that may indicate a special metabolic and
hormonal activity. The present result different with the finding of (2) who described the cells in the
outer zone, or zona glomerulosa, were arranged in clusters (glomeruli) and produce the hormone
aldosterone. In the zona fasciculata, which comprises the bulk of the cortex, rows of lipid-laden
cells are arranged radially in bundles of parallel cords (fasces). The innermost zone of the cortex,
the zona reticularis, consists of a tangled network of cells. The cells spread as randomly in cortex of
adrenal treatment this spread indicate to the hormonal disturbance. In this study | am agree with
(5),(6)and (7) whom give an importance role to the low levels of bisphenol - A have also been
reported to cause biological effects and its mode of action appears to mimic that of the hormone,
estrogen and is therefore classified as an endocrine-disrupting chemical. The current result
explained that the three zones in treatment group thicker than of zones in control group , gives
evidence that the control group is more active from the treatment group, In this concern our results
in agreement with (17) reported reduced adrenal weights in their bisphenol- A treated rats at doses
of 50 mg/kg per day in a three generation reproductive toxicity study of dietary Bisphenol- A. In
this study showed the accumulation of lipid droplets throughout the cytoplasm of the three zones
cells of treatment adrenal, give evidence is more active. (18) who explained that the most striking
change is the enlargement and extensive accumulation of lipid droplets throughout the cytoplasm of
the three zones cells, this alteration was also reported an inhibitor secretion. The current study
revealed the presence of large amount of connective tissue septa which carry high blood supply in
medulla treatment and larger in diameter from control medulla, give an evidence of the activity of
medulla in treatment group. The present result was in variance with (14) who found that the suggest
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that bisphenol-A inhibits the function of the NE transporter by acting on a site different from that of
17beta-estradiol in the adrenal medulla and probably in the brain noradrenergic neurons (14).
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