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Abstract:

The term "endocrine disorders" refers to a collection of conditions that are caused by issues that occur in a
portion of the endocrine system.lt is possible for these illnesses to manifest themselves when the endocrine system
creates an excessive amount or an insufficient amount of a hormone, or when the body does not react appropriately
to the hormone.lIt is the purpose of this study to investigate the impact that endocrine abnormalities have on the
spleens of both male and female laboratory rats.The rats, totaling twenty-four, were divided into three groups.(G 1),
which consisted of eight rats (four males and four females), a normal saline solution was administered to them for a
period of twenty-one days.) (G 2), which consisted of eight male rats, metoclopramide was administered
intraperitoneally at a dose of 0.6 mg @ kg on a daily basis for a period of 21 days in order to induce
hyperprolactinemia.(G 3), which consisted of eight female rats, metoclopramid was administered intraperitoneally
at a dose of 0.6 mg @ kg. This was done in order to induce hyperprolactinemia for a period of 21 days. Following the
conclusion of the trial, which lasted for 21 days, a number of blod parameters were evaluated, and the proportion of
the hormone prolactin was evaluated.Subsequent to the resection of the spleen, the three groups were separated into
their respective groups.Hematoxylin, eosin, and masson stain were used throughout the process of sectioning and
staining the tissue. the study demonstrated a noteworthy rise (p<0.05) in the concentration of the hormone prolactin
among the male and female group as compared to the control group.Upon histological inspection of the spleen, it
was observed that there was a discernible alteration. It is important to note that the white pulp increased region
covered around fifty percent of the spleen area in comparison to the red pulp area.The germi centre of the secondary
and lymph follicle was observed; however, as compared to the control, we saw that the white pulp region was
reduced. Furthermore, the secondary follicle, which is the active follice, was not observed.lIt is concluded from this
that endocrine disorder have a clear effect on the tissue immune status of the spleen through the changes shown in
the results of the current study.
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Introduction:

Hypogonadism, insulin-dependent diabetes, hypothyroidism, and hypoparathyroidism are all included in the
category of endocrine disorders, which are a type of disorder that affects the glands that are responsible for producing
hormones. Some hereditary hemolytic disorders are characterised by the presence of these issues, and it is imperative
that these conditions be treated appropriately (1,2).Those who suffer from endocrine disorders can be classified
according to the following categories: Initially, the issue arises when a gland produces an unusually high or low
amount of a certain hormone, which happens when there is an imbalance in the levels of the hormones. This is the
root cause of the problem. Furthermore, the disease is brought on by the formation of tumours in the endocrine
system, which may or may not have an effect on the levels of hormones (3). This is another factor that contributes to
the sickness.Among these illnesses is one that is referred to as hyperprolactinemia. This condition is distinguished
by an increase in the quantity of prolactin that is present in the bloodstream as a result of a disease that takes place
in the pituitary gland (4,5).The majority of cases of hyperprolactinemia are caused by the presence of tumours in the
pituitary gland or by the use of specific drugs (6). Both of these factors are responsible for the accumulation of the
hormone.Among the medications that have the potential to induce a rise in the quantity of prolactine that is discovered
in the blood, metoclopramide is one of the medications that has this potential (7,8).What kind of medication is
typically prescribed to patients in order to hasten the action of the digestive system and the emptying of the
stomach?The chemical that is today known as metoclopramide was initially characterised by Jastin-Besaucon and
Lavillen at the beginning of the year 1964 (9).Utilisation of this drug over an extended period of time may lead to
hyperprolactinemia (10). The spleen is located in the left hypochondriac region of the abdomen, which is located
between the fundus of the stomach and the diaphragm. This region is also known as the posterior portion of the
abdomen. The length of it is roughly 12 centimetres, the breadth is approximately 7 centimetres, and the thickness is
approximately 3 centimetres. It weighs somewhere between 150 and 250 grammes, and it measures approximately
3 centimetres in thickness. The hilus, which is a depressed area in the capsule, is the passageway through which the
splenic nerve plexus, the splenic artery, the splenic vein, and the lymphatic arteries that carry efferent lymphatic fluid
all pass [11, 12, 13]. It is an organ that not only makes effective use of its own immune cells, but also mobilises the
immune cells of the body for the goal of immunological monitoring and protecting other vital organs including the
heart, kidneys, and brain [14, 15, 16, 17]. The spleen is an organ that is responsible for both of these functions.
Macrophages, monocytes, natural killer (NK) cells, black and white blood cells, and T cells are the cells that are
accountable for a substantial amount of the functions that the spleen is responsible for wide range of immunological
illnesses, including cancers, as well as physical injuries and infections (including cancer) can affect the spleen. The
spleen is also very sensitive to these diseases.One of the key goals of the current research project is to acquire an
understanding of the immunological changes that occur in the spleen as a result of endocrin illness. The present study
aims to identify the immunohistological changes and some blood parameters of the spleen in males and females
laboratory rats.

Materials and Methods :

The purchase included twelve mature males and twelve adult females, ranging in weight from roughly 190 to
234 grammes. Animals were kept in captivity. Upon placement, the rats were placed in a normal plastic cage, which
was located in the animal house of the college of Education pure sciences at The Qar University. Each cage had four
rats. The conditions in which they were housed were standard, with the temperature kept at room temperature and
the natural sunshine rhythm being maintained. Ten days prior to the beginning of the experiment, the animals were
held in order to acclimatise to the environment. In addition to a constant supply of water, they were provided with a
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typical rat food (ad libitum).

Experimental design:
In accordance with the following, the animals were randomly separated into three groups, with eight rats for each group:

Group 1 : Intraperitoneal injections of normal saline (N.S.) were administered for a period of twenty-one days within the
negative control group.

Group 2 : A single dose of metoclopramide, 0.6 mg @ kg bwt, was administered to the animals in order to produce
hypreprolactinemia. An injection of metoclopramide was administered to each rat on a daily basis for a period of
(17). twenty-one days, as stated in reference.

Group 3 : The animals in the hyperprolactinemia female group were administered a single dose of metoclopramide,
which was 0.6 mg @ kg bwt, in order to produce hypreprolactinemia. The dose was administered to the rats on a daily
basis through injection for a period of twenty-one days, as stated in reference

(17)

Biochemical analysis:

Using commercial Kits, the determination of serum prolactin was carried out by Alexandra.
Measurement of some blood parameters of laboratory rats.

The total number of WBC, RBC, PLT, HGB, MCV, and MON was counted for each and every group.
Histopathological study

After being fixed in a 10% formalin solution for forty-eight hours, samples of spleen were taken. After that, they
were processed by being rinsed with water, going through increasing concentrations of ethyl alcohol, being cleaned
in xylene, and being embedded in paraffin wax at a temperature of seventy degrees Celsius.On clean glass slides,
five millimetres of tissue tissue was placed, and then it was stained with hematoxylin, eosin, and masson
(18).

Statistical Analysis:

The outcomes of the current investigation were analysed by employing Tukey's test, which is a one-way analysis
of variance (ANOVA) test, in every single study. The statistical software package known as SPSS V (developed by
SPSS Inc.) was utilised in order to carry out all of the statistical calculations.The data were expressed as the mean
plus the standard deviation, which is denoted as Mean plus SD (19).

Results :

Hormonal change :

When comparing the male group and the furniture group with the control group, the results of the current
study showed that there is a significant increase in the level of the prolactin hormone, as shown in (Figure 1), on the
one hand, and on the other hand, when comparing the hyperprolactinemia group for males, we find a significant
decrease in comparison to the hyperprolactinemia group for

females.
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Figure 1 : prolactin hormone level in all groups
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Measurement of some blood parameters of laboratory rats:

The entire number of all groups, including WBC, RBC, PLT, HGB, MCV, and MON, was counted.The
findings of the current study demonstrated that there is a statistically significant rise in the two hyperprolactinemia
groups for blood parameters represented by (WBC, RBC, and PLT) when compared with the control group, as shown
in the figure (2,3,4), respectively. In addition, when a group of guys with hyperprolactinemia and a group of females
with hyperprolactin were compared to one another. Take note of the fact that the male group has significantly
increased in comparison to the female group.When compared with the control group, the results of the also
demonstrated that there was a substantial rise in the group of hyperprolactinemia in (HGB,MCV,MON). This was

likewise the case when comparing the hyperprolactinemia male group

with the hyperprolactinemia female group. In comparison to the female group, the male group had a fall in blood
level that was statistically significant, as demonstrated in figures (5, 6, and 7 accordingly).
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Figure (2) : White biood cells (WBC) Figure(3) : Red biood cells (RBC)
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Figure(4): Platelets (PLT)
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Histological study

Figure (5):Hemoglobin (HGB)
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Figure (7): Monocytes

214



http://jceps.utq.edu.iq/

Mostafa et al., Vol.15, No2. (2025) \Website: jeeps.utg.edu.ig, ISSN: 2710-429X

The results of the current study indicated the occurrence of histological changes in the spleen in hyperprolactinemia group
compared with the control, Note the white pulp area increased covered about 50% of the spleen area compared with the red pulp
area and rats showed there is marked hyperplasia of the white pulp tissue. The secondary lymph follicle germinal center was
observed, note the active germinal center, the marginal zone, and the mental zone(Figure 8)

Flgure(8) Across sectlon of the spleen tlssue in the control group.A/ Note the whlte pulp (black arrow) area was reduced

compared with the red pulp (yellow arrow) area, where the white pulp area covered less than 30% of all spleen inspected area.

B/ The primary lymph follicle (black arrow) was observed, note the marginal zone (yellow arrow) and mental zone (red arrow).
H&E. A: 100x and B: 400x.

Flgure(8) Across sectlon of the spleen tlssue in the hyperprolactlnemla males group A/ Note the whlte pulp (black
arrow) area covered more than 40% of the spleen area and hyperplasia of the white pulp compared with the red pulp
(yellow arrow) area. B/ The secondary lymph follicle germinal center was observed, note the active germinal center
(black arrow), the marginal zone (yellow arrow), and the mental zone (red arrow). H&E. A: 100x and B: 400x.
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Figure(8) :. Across section of the spleen tissue in the hyperprolactinemia females group A/ Note the white pulp
(black arrow) area covered about 50% of the spleen area and hyperplasia of the white pulp compared with the red
pulp (yellow arrow) area. B/ The secondary lymph follicle germinal center was observed, note the active germinal
center (black arrow), the marginal zone (yellow arrow), and the mental zone (red arrow). H&E. A: 100x and B:

400x.

R - 2 . : ;
Figure (9): A/Across section of the spleen tissue in the Control group B/Across section of the spleen tissue in the

hyperprolactinemia group.note Many plasma cells (black arrow) and centroblasts (yellow arrow) were observed,
indicating the secondary lymph follicle germinal center. MTS. 400x.

Discussion

The results revealed the histological structure of the spleen occurrence of histological changes in hyperprolactinemia
group compared with the control, Note the white pulp area increased covered about 50% of the spleen area compared
with the red pulp area and rats showed there is marked hyperplasia of the white pulp tissue. The secondary lymph
follicle germinal center was observed, note the active germinal center, the marginal zone, and the mental zone.It was
found by Taliaferro and Taliaferro (1995) (20) that normal spleen tissue may occasionally include plasma cells.
These cells may grow in number when subjected to experimental settings and when an infection is present.. Despite
the fact that Jeurissen (21) did not identify plasma cells as one of the primary cellular components of the red pulp,
he did indicate that they were dispersed throughout the red pulp. According to Jeurissen (20), the findings of the
current investigation are consistent with those that were recently reported.
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Conclusion

The results of this study indicate that histological changes in the spleen occur as a result of hypreprolactinemia, as the study
showed an increase in prolactin levels ,This led to changes in the histological composition of the spleen.

References:

1. Iff Sayehmiri K,Tardeh Z, Mansouri A,Borji M,(2016). The prevalence of hypogonadism in patients with
thalassemia major in Iran —a systematic review and meta—analysis study. Jshahrekord Univ Med Sci.

;18:140-51.

2. Azami M,Gheisoori A,Sayehmiri F,Sayehmiri K(2016).The prevalence of hypothroidism in patients with
Beta thalassemia major in Iran—Asystematic review and meta—analysis study.Sci J Kurdistan Univ Med Sci.

;21:104-16.

3. Espirito,S.,Sabino, T., Filipe, E., Mario, C., Vasiljevic, A.,& Agapito, A.(2016).Multiple endocrine neoplasia
type 1: A n underdiagnosed disorder. Endocrine Abstracts, 14 , ep643.

4. Halperin Rabinovich, I., Cdmara Gomez, R., Garcia Mouriz, M., & Ollero Garcia-Agullé, D.  (2013). Clinical
guidelines for diagnosis and treatment of prolactinoma and hyperprolactinemia. Endocrinologia y Nutricion
(English Edition), 60(6), 308—319.

5. Hoskova, K., Bryant, N. K., Chen, M. E., Nachtigall, L. B., Lippincott, M. F., Balasubramanian, R., &
Seminara, S. B. (2022). Kisspeptin Overcomes GnRH Neuronal Suppression Secondary to
Hyperprolactinemia in Humans. Journal of Clinical Endocrinology and Metabolism, 107(8), E3515-E3525.

6. Zeng, Y., Huang, Q., Zou, Y., Tan, J., Zhou, W., & Li, M. (2023). The efficacy and safety of quinagolide in
hyperprolactinemia treatment: A systematic review and meta-analysis. Frontiers in Endocrinology,
14(January).

7. Tomova, N., & Pharmacist, C. (2016). Guidance on the Treatment of Antipsychotic Induced
Hyperprolactinaemia in Adults Version 1. NHS Foundation Trust, 623349, 2-9.

8. Vilar, L., Vilar, C. F., Lyra, R., & Da Conceicdo Freitas, M. (2019). Pitfalls in the Diagnostic  Evaluation of
Hyperprolactinemia. Neuroendocrinology, 109(1), 7-19.

9. McCallum, R. W., Sowers, J. R., Hershman, J. M., & Sturdevant, R. A. L. (1976). Metoclopramide stimulates
prolactin secretion in man. Journal of Clinical Endocrinology and Metabolism, 42(6), 1148-1152.

10. Molitch, M. E. (2005). Medication-induced hyperprolactinemia. Mayo Clinic Proceedings, 80(8), 1050-1057.

11. Gray’s Anatomy: The Anatomical Basis of Clinical Practice. Editor- in - Chief S. Standring, 2008. Churchill
Livingstone, Elsevier, pp.1192-5

12. Fawcett, D.W. & Jensh R.P. (2002). Bloom & Fawcett’s Concise Histology, 2 nd edition,Arnold, New York.
pp. 159- 61

13. Guyton A.C. and Hall J.E. (2006). Text book of Medical Physiology. Elsevier Saunders.pp. 180, 440
14. R.E.Mebius and G.Kraal. Structure and function of the spleen. Nat. Rev. Immunol. 5(8),(2005), 606-16.

15. J.M. den Haan and G. Kraal. Innate immune functions of macrophage subpopulations in the spleen. J of Innate
Immunity 4(5-6), (2012), 437- 445

217


http://jceps.utq.edu.iq/

jceps.utq.edu.ig

16. X. Zhao, N. Wu, and L. Huang. Endothelial progenitor cells and spleen: New insights in regeneration medicine.
Cytotherapy, 12(1), (2010), 7-16

17. S.M. Hamza, and S. Kaufman (2009). Role of spleen in integrated control of splanchnic vascular tone:
physiology and pathophysiology. Can J Physiol. and Pharmacol. 87(1), 1-7

18. Emam, N. M. M. (2020) Maternal and Fetal Toxicity of Carisoprodol Drug (Somadril Compound) on Pulmonary
Tissues of Albino Rats. Journal of Biology and Life Science, 11(1):72-97.

19. Yi-Long, M. A.; Hui, R.; Shu. R.; Er-Kang, Z.; Gang, H. and You-wo, Z.(1992). “A study of the effect of
magnetized water on enzyme activities by potentiometric enzyme electrode method”. Journal of Tongii Medical
university .12(4): 193-196,. 10.

20. Jeurissen, S. H. (1991) Structure and function of the chicken spleen. Res. Immunol. 142, 352-355.

20. Taliaferro, W. H., Taliaferro, 1.. G. (1955) Reaction of the connective tissue in chickens to Plasmodium
gallinaceum and Plasmodium 10phurae.l. Histopatholoy during initial infections and superinfections. 1.
Infect. Dis. 97, 99-136.

21. Jeurissen, S. H. (1991) Structure and function of the chicken spleen. Res. Immunol. 142, 352-355.

218


http://jceps.utq.edu.iq/

