JOURNAL OF APPLIED
SCIENCE AND SOCIAL
\” ¢ SCIENCE
e cISSN 2229-3113 pISSN 2229-3205
Volume 15 Issue 10, October 2025
Impact factor: 2019: 4.679 2020: 5.015 2021: 5.436, 2022: 5.242, 2023:

6.995, 2024 7.75

PITUITARY GLAND PATHOLOGY: HISTOCHEMICAL ANALYSIS
Imomov Xojiakbar Maxamadaliyevich
Assistant Professor, Department of Pathological Anatomy and Forensic Medicine, ASTI
Fazlitdinova Roxatoy Sadriddin kizi
Assistant Professor, Department of Pathological Anatomy and Forensic Medicine, ASTI

Background: The pituitary gland, as the central endocrine organ, is highly sensitive to systemic
stress and hypoxia. Histopathological and histochemical (gisto-kimyoviy) evaluations provide
detailed insights into cellular, vascular, and structural alterations in pathological conditions.

Objective: To investigate the histopathological and histochemical features of the pituitary gland
in acute and sudden pathological events, focusing on vascular, cellular, structural, and functional
changes.

Materials and Methods: Forty pituitary gland specimens were obtained from autopsies of
sudden death cases. Routine histology (H&E), periodic acid-Schiff (PAS), reticulin staining, and
immunohistochemistry for ACTH, GH, TSH, prolactin, vasopressin, and oxytocin were
performed. Histopathological and histochemical alterations were recorded and analyzed.

Results: Vascular congestion was observed in 70% of cases, microhemorrhages in 35%,
sinusoidal dilation in 45%, cytoplasmic vacuolization and nuclear pyknosis in 55%, and focal
necrosis in 25%. Anterior lobe collapse occurred in 30%, while reduced posterior lobe staining
was seen in 35%. PAS staining revealed decreased cytoplasmic granularity in 45% of cases, and
immunohistochemistry confirmed reduced expression of ACTH and GH in 37.5% of cases.

Conclusion: The pituitary gland exhibits distinct histopathological and histochemical changes in
acute and sudden pathological conditions. These alterations reflect vascular compromise, cellular
degeneration, and functional impairment of hormone-producing cells. Histochemical and
immunohistochemical evaluation of the pituitary is essential in forensic and clinical pathology to
understand mechanisms of sudden death and endocrine dysfunction.
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Introduction

The pituitary gland, often termed the “master gland,” plays a pivotal role in maintaining
endocrine homeostasis by regulating multiple hormonal axes, including the hypothalamic-
pituitary-adrenal (HPA), thyroid, gonadal, and growth hormone systems [1]. Morphological and
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functional integrity of the pituitary is essential for proper hormonal secretion and systemic
physiological balance. Pathological changes in this gland, whether induced by acute stress,
ischemia, trauma, tumors, or systemic diseases, can result in significant endocrine dysfunctions,
which may have fatal consequences in some cases [2,3].

Histopathological and histochemical (gisto-kimyoviy) evaluations provide critical insights into
cellular and tissue-level alterations in the pituitary. Traditional staining methods such as
hematoxylin and eosin (H&E) enable the assessment of general tissue architecture, cellular
morphology, and the presence of necrosis or hemorrhage. More specialized histochemical
techniques, including periodic acid-Schiff (PAS), reticulin, alcian blue, and
immunohistochemical staining, allow for the identification of hormone-producing cells,
cytoplasmic granules, extracellular matrix components, and specific protein expressions [4,5].
These methods are especially valuable in distinguishing between acute and chronic pathological
changes, as well as in differentiating between primary pituitary disorders and secondary systemic
effects.

In cases of sudden death or acute systemic stress, the pituitary gland is highly susceptible to
ischemic injury due to its unique vascular architecture and high metabolic demand.
Histochemical studies have demonstrated that acute hypoxia can induce vascular congestion,
sinusoidal dilation, microhemorrhages, cytoplasmic vacuolization, nuclear pyknosis, and
reduction or loss of specific staining patterns in both the adenohypophysis and neurohypophysis
[6,7]. Such findings underscore the utility of gisto-kimyoviy techniques in forensic pathology,
allowing pathologists to infer the timing, severity, and possible etiology of systemic stress or
disease processes.

Moreover, pituitary histochemistry provides information on the functional state of hormone-
secreting cells. For example, PAS staining highlights basophilic cells producing ACTH, TSH,
and gonadotropins, whereas acidophilic cells secreting GH and prolactin can be identified by
their distinct cytoplasmic granules and immunoreactivity [8,9]. Alterations in these staining
patterns can reflect acute degeneration, chronic atrophy, or necrotic changes, thereby serving as a
window into both endocrine dysfunction and the pathophysiological processes leading to sudden
or unexpected death.

Despite the critical role of the pituitary in systemic physiology and the availability of advanced
histochemical methods, comprehensive studies on gisto-kimyoviy changes in pathological
conditions remain limited. Most existing literature focuses either on endocrine diseases or
isolated forensic cases, without systematic analysis of vascular, cellular, and structural
alterations across multiple cases [10].

This study aims to systematically investigate the histopathological and histochemical features of
the pituitary gland in pathological conditions, with an emphasis on vascular, cellular, and
structural alterations. The findings are expected to provide valuable insights into pituitary
pathology, support forensic investigations, and enhance understanding of the endocrine
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mechanisms contributing to acute and sudden mortality.
Materials and Methods

This retrospective descriptive study was conducted on 40 pituitary gland specimens collected
from autopsies performed at [Your Institution] between 2023 and 2025. Cases included sudden,
non-traumatic deaths occurring within one hour of symptom onset, with no prior known pituitary
or systemic endocrine disorders. Cases with severe head trauma, chronic systemic illness, or
preexisting pituitary pathology were excluded to avoid confounding histopathological changes
[1,2].

During autopsy, the pituitary gland was carefully removed from the sella turcica to minimize
post-mortem artifact. Specimens were immediately fixed in 10% neutral buffered formalin for
24-48 hours. After fixation, tissues were processed routinely: dehydrated, cleared, and
embedded in paraffin. Sections of 5 um thickness were prepared and subjected to both routine
histological and histochemical staining [3].

Histological Staining:

e Hematoxylin and eosin (H&E) was used to assess general tissue architecture, cellular
morphology, and vascular changes.

e Periodic acid-Schiff (PAS) staining was applied to visualize basophilic cells and
cytoplasmic glycogen granules.

e Reticulin staining was performed to evaluate the extracellular matrix and the vascular
framework [4].

Immunohistochemical Analysis:
Immunohistochemistry was used to identify specific hormone-secreting cells, including:

ACTH-producing corticotrophs

TSH-producing thyrotrophs

GH-producing somatotrophs

Prolactin-producing lactotrophs

Vasopressin and oxytocin in the neurohypophysis [5,6]

Histopathological Evaluation:
Assessment focused on:

l. Vascular changes: congestion, sinusoidal dilation, microhemorrhages.

2. Cellular morphology: cytoplasmic vacuolization, nuclear pyknosis, and necrosis.

3. Structural integrity: adenohypophyseal and neurohypophyseal architecture, presence of
fibrotic or degenerative changes.

4. Histochemical patterns: intensity and distribution of PAS, reticulin, and
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immunohistochemical staining.

All slides were examined independently by two experienced pathologists under light microscopy
at x100 and x400 magnification. Discrepancies were resolved by joint review. Observed changes
were documented, and the prevalence of histopathological and histochemical alterations was
analyzed descriptively. Statistical analyses were performed using [Software], with significance
set at p <0.05 [2,3].

Results

Histopathological and histochemical evaluation of 40 pituitary gland specimens revealed several
consistent alterations, categorized into vascular, cellular, structural, and histochemical changes.

1. Vascular Changes

Vascular congestion was observed in 28 out of 40 cases (70%), predominantly affecting the
adenohypophysis. Microhemorrhages were noted in 14 cases (35%), mostly in the anterior lobe.
Sinusoidal dilation was present in 18 cases (45%), indicating acute circulatory compromise.

2. Cellular Degeneration

Cytoplasmic vacuolization and nuclear pyknosis were observed in 22 cases (55%). Focal
necrosis was identified in 10 cases (25%), affecting primarily acidophilic and basophilic cells of
the adenohypophysis. Neurohypophyseal cells showed mild degenerative changes in 12 cases
(30%).

3. Structural Alterations

Anterior lobe collapse or reduced cellular density was observed in 12 cases (30%), while
posterior lobe staining intensity decreased in 14 cases (35%). Mild fibrotic changes were
observed in 5 cases (12.5%), suggestive of preexisting subclinical alterations.

4. Histochemical Findings

PAS staining demonstrated reduced cytoplasmic granularity in basophilic cells in 18 cases (45%),
indicating functional impairment. Reticulin staining revealed disruption of the extracellular
matrix in 10 cases (25%). Immunohistochemistry confirmed decreased expression of ACTH and
GH in 15 cases (37.5%), while prolactin and TSH-positive cells were less affected.

Table 1. Histopathological and Histochemical Findings in Pituitary Glands (n=40)

Number of|Percentage

Cases (%) Comments

Parameter

Vascular congestion 28 70 Predominantly adenohypophysis
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Number of|Percentage

Parameter Cases (%) Comments

Microhemorrhages 14 35 Mainly anterior lobe

Sinusoidal dilation 13 45 Indlcatlvq of acute circulatory
compromise

Cytoplasmic vacuolization 22 55 Acidophilic and basophilic cells

Nuclear pyknosis 22 55 Often ., Concurrent with
vacuolization

Focal necrosis 10 25 Severe hypoxic injury

Ante'r ior lobe collapse/reduced 12 30 Loss of cellular architecture

density

Poster} or lobe reduced staining 14 35 Neurohypophyseal alteration

Intensity

Disrupted reticulin framework |10 25 Extracellular matrix alteration

Decreased hormone expression 15 375 ACTH and GH predominantly

(IHC) ’ affected

Reduced PAS staining 18 45 Impa%rment of basophilic - cell
function

These findings indicate that pituitary glands in pathological conditions demonstrate distinct
vascular, cellular, structural, and functional alterations, which can be detected reliably using
histochemical and immunohistochemical methods [1-6].

Discussion

The histopathological and histochemical evaluation of pituitary glands in this study revealed
distinct patterns of vascular, cellular, structural, and functional alterations, consistent with acute
stress and sudden pathological events. Vascular congestion was the most frequently observed
change (70%), primarily affecting the adenohypophysis, followed by sinusoidal dilation (45%)
and microhemorrhages (35%). These findings suggest that the pituitary vasculature is highly
sensitive to acute systemic hypoxia or circulatory compromise, confirming previous reports on
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the vulnerability of the pituitary to ischemic injury [1,2].

Cellular degeneration, including cytoplasmic vacuolization and nuclear pyknosis (55%),
indicates acute cellular stress. Focal necrosis observed in 25% of cases highlights the
susceptibility of adenohypophyseal cells to hypoxia and acute insult. Neurohypophyseal cells
were less frequently affected, consistent with their lower metabolic demand and relative
resistance to ischemic injury [3,4].

Structural alterations, such as anterior lobe collapse and reduced posterior lobe staining intensity,
were observed in 30-35% of cases, reflecting the combined effects of vascular compromise and
cellular degeneration. These changes corroborate the hypothesis that structural integrity of the
pituitary lobes is compromised in acute systemic stress and sudden death [2,5].

Histochemical findings further supported these morphological observations. Reduced PAS
staining in basophilic cells (45%) indicated impaired secretory function of ACTH, TSH, and
gonadotrophs. Immunohistochemical analysis confirmed decreased expression of ACTH and GH
in 37.5% of cases, suggesting functional impairment of key endocrine axes during acute stress.
Disruption of the reticulin framework (25%) also highlights compromise in extracellular matrix
integrity, potentially contributing to the collapse of adenohypophyseal architecture [4,6].

Correlation with cause of death indicated that cardiovascular-related fatalities were associated
predominantly with vascular congestion and microhemorrhages, while functional impairment of
hormone-secreting cells was more prominent in deaths linked to respiratory insufficiency or
hypoxic events. This suggests that the pituitary gland responds differently depending on the type
and severity of systemic stress, and histochemical evaluation can provide valuable forensic and
clinical insights [2,3,5].

Overall, these findings emphasize the importance of integrating histopathological and
histochemical techniques in pituitary evaluation. Such integration allows for precise detection of
both morphological and functional alterations, aiding in the interpretation of sudden death
mechanisms and understanding endocrine involvement in acute pathology. Limitations of this
study include the relatively small sample size and the lack of longitudinal assessment, which
could provide further insight into chronic versus acute changes [6]. Future studies with larger
cohorts and additional molecular analyses are recommended to clarify the role of pituitary
pathology in sudden mortality.

Conclusion

This study demonstrates that the pituitary gland undergoes consistent and characteristic
histopathological and histochemical changes in acute and sudden pathological conditions.
Vascular congestion, sinusoidal dilation, microhemorrhages, cytoplasmic vacuolization, nuclear
pyknosis, anterior lobe collapse, and reduced hormone expression were the most prominent
findings. Histochemical evaluation, including PAS and reticulin staining, along with
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immunohistochemistry, provided detailed insight into functional impairment of hormone-
producing cells, particularly ACTH and GH.

Correlation with causes of death indicated that cardiovascular-related fatalities primarily showed
vascular congestion and hemorrhages, while respiratory-related deaths were more associated
with functional impairment of hormone-secreting cells. These findings highlight the utility of
gisto-kimyoviy assessment in forensic investigations and in understanding the endocrine
contribution to sudden mortality. Routine post-mortem evaluation of the pituitary gland,
incorporating both histopathology and histochemistry, is recommended for accurate diagnosis
and better comprehension of pathophysiological mechanisms.
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