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Abstract 

     Exposure of glucocorticoids leads to numerous changes in various 

biological and histological.. Our results were observed , no morphological 

damage was observed in liver of the rats in the control group In the animals 

that treated with low dose of HC there were moderate changes in the 

hepatocytes, while in the animals that treated with high dose of HC 

vacuolation of hepatocytes (V) with congestion of central and sinusoids. The 

changes in the kidney section, the control group was within the normal 

histological limits. there were minimum dilatation and  congestion of 

glomeruli was found in low dose , But that were treated with high dose of 

hydrocortisone sodium succinate, Increased Numbers of Nuclei, glomerular 

degeneration of some glomeruli and revealed dilatation of renal cortical 

tubules. Also in the section of spleen in the control group as white pulp was 

within normal limits ,but there were minimum atrophy of white pulp 

lymphoid tissue in the low dose animals ,and there was severe atrophy of 

white pulp lymphoid tissue of animals that were treated with high dose group 

compared with control group.  

The histology  investigation of the lung sections had shown there were some  

changes in tissues such as ,  in case of the low dose at two month of treatment 

showed thickening to the wall alveoli, congestion in blood vessel. We 

showed infiltration of inflammatory cells in the inter alveolar septa, 

congestion in the capillaries, sloughing in the epithelium of some 

bronchioles, thickening to the wall alveoli and emphysema in the animals that 

treated with high dose of HC compare with normal rat lung, showing normal 

structure such as normal alveoli and normal bronchiole,. In the present study 

we found the prolonged used of hydrocortisone sodium succinate side effect 

and events histochane in some of organs. As a conclusion for this study ,use 

of hydrocortisone for prolong deu to a lots of histopathology changesin Liver, 

kidney, spleen, lung. 
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     Corticosteroids essential for many therapies and treatments, an imbalance 

from stress or long periods use in clinical applications may have 

overreaching or unintended consequences. Indeed, glucocorticoids are also 

active inducers of apoptosis in many cell types.( Lu and Cidlowski 2004). 

Corticosteroids is produced by the adrenal cortex, and are divided into natural 

and synthetic cortical steroids, hydrocortisone sodium succinate (cortisol) is 

predominant natural gluco corticold in human( Gray and David., 1998) 

glucocorticoids - such as cortisol (hydrocortisone) in humans and 

corticosterone in rats are synthesized within the mid-zone of the adrenal 

cortex, the zona fasciculata, in response to adrenocorticotrophic hormone 

(ACTH) secretion from the anterior pituitary gland (Baxter and Rousseau, 

1979).  The half life of cortisol is about 60-90 minute (Katzung, 2001).  

     Cortisol is lipid soluble, therefore, it can easily spread through the cell 

membrane.  Cortisol, as other steroid hormones, exerts its in target cells by 

first interacting with intracellular receptors. Once inside the cell, cortisol 

binds with its protein receptor in the cytoplasm, and the hormone-receptor 

complex then interacts with specific regulatory DNA sequences, called 

glucocorticoid response elements, to induce or repress gene transcription 

(Guyton and Hall, 2006). Hydrocortisone sodium succinate is a nearly white 

or white , odorless, hygroscopic amorphous solid. It is very soluble in alcohol 

and in water, (Pharmacia and Upjohn Company Division of Pfizer, 

2010).Complications of treatment with corticosteroids are dependent on the 

time of treatment and the size of the dose. Long-term corticosteroid use has 

several severe side effects, for example: diabetes mellitus, insulin resistance, 

hyperglycemia, gastritis, anxiety, depression, osteoporosis, colitis, 

hypertension, ictus, erectile dysfunction, hypogonadism, hypothyroidism, 

retinopathy and amenorrhea (Gharbia, 2010). 

Histomorphological changes (histological abnormalities) in the periodontal 

ligament P.d.L. of developing tissue that treated by cortisone have been 

described by many authors (Glickman et al., 1953; Ayer et al.,1986). The 

aim of the present work was to find out whether hydrocortisone sodium 

succinate treatment of adult female rats would influence the histological., 

However, this study was done to know the effect of hydrocortisone sodium 

succinate on histological change in some organs of rats.  

 

Materials and Methods  

Experimental Animals 
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    Eighteen of   female rats (Rattus norvegicus) were used in the present 

study. Rats supplied from the animal house of Biology department, Science 

collage, Thi-Qar university, Iraq with weights ranging from 200 to 250 g. We 

used  Hydrocortisone sodium succinate (100mg) supplied in rubber-capped 

vials, each was dissolved in 2ml of sterile distilled water and were 

administered by intra-peritoneal injection for two months an alternate day 

injection (EL-fouhil and Turkall, 1993) according to the determinate doses of 

each group. Animals were divided into three groups (6 for each group). The 

first group (A) was a control treated with normal saline for two months, the 

second group (B)was treated with low dose(25 mg/kg/day) of hydrocortisone 

sodium succnite for two months. The third group (C) treated with high dose 

(50 mg/kg/day) of hydrocortisone sodium succnite for two months. At the 

end of the experiment the animals were anesthetized with chloroform, (Liver, 

Kidney, Spleen and Lungs were excised then fixed in buffered neutral 

formalin for 48 hours. Following the fixation procedure the tissues were 

dehydrated in ascending series of ethanol, cleared in xylene and embedded in 

paraffin wax, (5-6) μm thick sections were obtained by a rotary microtome. 

These sections were stained with Harris hematoxylin and eosin (Fischer et 

al., 2008). 

 

Results 

Histological Changes 

The investigation of liver sections in the control group showed  no 

morphological damage (figure 1),there were some histopathological changes 

had been shown in treated rats with low dose of hydrocortisone sodium 

succinate  such as ,moderate changes in the hepatocytes(Fig.2) ,while there 

were vacuolation of hepatocytes (V) with congestion of central and sinusoids 

in the animals that treated with high dose of hydrocortisone (Fig. 3). The 

microscopic investigation of kidney in control group have normal 

histological limits ,like glomeruli and cortical tubules (Fig. 4).But, there were 

minimum dilatation and  congestion of glomeruli was found in low dose 

animals which treated with low dose of hydrocortisone sodium succinate 

(Fig. 5). While, rats were treated with high dose of hydrocortisone sodium 

succinate, increased numbers of Nuclei, glomerular tuft degeneration of some 

https://jutq.utq.edu.iq/index.php/main


University of Thi-Qar Journal Vol.12 No.4 DEC 2017 
Web Site: https://jutq.utq.edu.iq/index.php/main  

  Email: journal@jutq.utq.edu.iq 

37 

  

glomeruli and revealed dilatation of renal cortical tubules (Fig. 6) .Also in the 

section of spleen in the control group as white pulp was within normal limits 

(Fig. 7),but there were minimum atrophy of white pulp lymphoid tissue in the 

low dose animals (Fig. 8),and there was severe atrophy of white pulp 

lymphoid tissue of animals that were treated with hydrocortisone sodium 

succinat of high dose group (Fig. 9) compared with control group.  

The microscopic examination of lung section from normal rat lung showing 

normal structure such as normal alveoli and normal bronchiole(Fig.10), while 

in case of the low dose at two months of treatment (Fig.11) showed 

thickening to the wall alveoli, congestion in blood vessel. But in (Fig. 12) we 

showed infiltration of inflammatory cells in the inter alveolar septa, 

congestion in the capillaries, sloughing in the epithelium of some 

bronchioles, thickening to the wall alveoli and emphysima in the animals that 

treated with high dose of hydrocortisone. 

 

 

 

             

 

 

 

 

 

Fig 1:( Haematoxylin and Eosin stain, 

100×): Control group .Liver was healthy 

and within normal limits Sinusoids                 

,Hepatocytes       

 
 

 

Fig.2:( Haematoxylin and Eosin stain, 

200×): liver treated with 25 mg/kg/day 

for 2 month showing vacuolation of 

hepatocytes  with congestion of central 

vein              and sinusoids  
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Fig. 5: ( Haematoxylin and Eosin stain, 200×): 

 kidney, treated with 25 mg/kg/day for 

 two month showing dilatation of renal 

 cortical T tubules and glomerular congestion G.  

 

Fig .6: ( Haematoxylin and Eosin stain, 

200×): kidney, treated with 50 mg/kg/day 

for two month  

showing dilatation of renal cortical T. N= 

Increased Numbers of Nuclei,        

glomerular tuft degeneration (GD).  

 

 

 
 

G 

Fig.4:( Haematoxylin and Eosin stain, 

800×):×): Control group .kidney  was 

healthy and within normal limits 

glomeruli      and cortical 

tubules,                  
 

Fig.3:( Haematoxylin and Eosin stain, 

200×): liver treated with 50 mg/kg/day for 

2 month showing vacuolation of 

hepatocytes  with congestion of central 

vein       and sinusoids  
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Fig. 7: ( Haematoxylin and Eosin stain, 

100×): Section in spleen tissue belongs to 

control rat showed normal white pulp and 

normal red pulp  

 

 

Fig. 8 :( Haematoxylin and Eosin stain, 800×): 

Section in spleen tissue belongs to rat treated 

with 25 mg/kg/day for two month showed 

there is severe atrophy of white pulp lymphoid 

tissue  

 

 

Fig. 9 :( Haematoxylin and Eosin stain, 

200×): Section in spleen tissue belongs to rat 

treated with 50 mg/kg/day for two month 

showed severe atrophy of white pulp 

lymphoid tissue  

 

Fig. 10: ( Haematoxylin and Eosin stain, 

200×): Section in Lung tissue belongs to 

control rat showed normal limits ,showing 

alveoli (A) and bronchiole (B).  

 

A 
B 
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Dissection 

    The result of this study  have been  shown that the hydrocortisone sodium 

succesenite  treatment of female rats caused histochanges in some organs 

such as (Liver, Kidney, Spleen and Lungs). Cortisone increases the transport 

of fatty acids to the cells and their use as a source of energy, an increased use 

of fatty acids in place of glucose for the production of energy is a 

characteristic feature of the activity of the hormone (Gardner and Zhang 

1999, Ridges et al. 2001). As cortisone is a hormone of a long-lasting stress 

response. one of the most active glucocorticoids, had the greatest effect on 

the adipose tissue these are  some reason to change the tissue of liver .The 

present work agreement with the results obtained in studies on mice by 

Sukhova and Ukhina (2004) and Berg et al. (2006) as well as by LeBlanc and 

Ducharme (2005) on humans, these experiments demonstrate that 

glucocorticoids increase fatty acid release and reduce the uptake and 

utilization of glucose in incubated adipose tissue from normal female rats . 

      In the present study there was severe atrophy of white pulp lymphoid 

tissue of spleen in high dose groups animals. Corticosteroid administration 

has long been known, to cause demolition of lymphoid tissues in certain adult 

Fig. 11: ( Haematoxylin and Eosin stain, 

200×): Section in Lung tissue belongs to rat 

treated with 25 mg/kg/day for two month 

showed thickening of the wall of alveoli         

,        and congestion in blood 

vessel  

 

 

 

 

Fig. 12: ( Haematoxylin and Eosin stain, 

200×): Section in Lung tissue belongs to rat 

treated with 50 mg/kg/day for two month 

showed, congestion in blood  

vessel     and emphysema  
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animal species, including mice and rats, some clarified this due to the lytic 

effect of hydrocortisone apparent in small lymphocytes agreement with 

research in rats to EL-fouhil and Turkall, (1995). Treatment of mice with 

hydrocortisone decreased the number of thymus-cells to 6 per cent and the 

number of spleen-cells to 32 per cent of matched controls. Per spleen, an 

absolute reduce of cells carrying immunoglobulin receptors on the surface as 

determined by immunofluorescence was found and a smaller in cells reduce 

with theta-antigen (Vischer, 1972). El-fouhil and Turkall, (1993) reported in 

the study of hydrocortisone appeared to decrease the metabolic and secretory 

activities of medium-sized lymphocytes and to compresses protein synthesis, 

which is consistent with the resultant decrease in IgM production.  

        In the present study there was dilatation of renal cortical tubules 

especially in high dose group animals, Beauchamp and pettigrew (1988) 

deduced that hydrocortisone intervene with the postnecrotic cellular 

rerestored process, an important step that responsible for the recovery of 

normal kidney structure and function following toxic injuries associated with 

aminoglycoside therapy.  

Also found Chan et al., that hydrocortisone caused upregulated transcripts 

encoding Na- K--ATPase subunits and ligands for the epidermal growth 

factor receptor, all previously implicated in renal cyst growth (Chan et al., 

2009). A long usage hydrocortisone administration in doses overrides 

physiological ones leads to hyperglycaemia and adrenogenous diabetes 

because it reduces the use of glucose by cells, Its transport through cellular 

membranes, and contributes to the decrease of glycolysis in peripheral tissue 

( Hammarqvist et al.,2001; Kasavina et al.,1979 ).The most important finding 

in this study was thickening of the wall of  alveoli, congestion in blood 

vessel, and emphysema .Hydrocortisone induced apoptosis in airway 

epithelium, which could share to persistent asthma epithelium damage 

(Dorscheid et al .,2001).. In our study we found the long usage of 

hydrocortisone events side effect in lung such as congestion in blood vessel 

and emphysema .Therefore ,present report found the used of hydrocortisone 

to prolonged caused a side effect and histochange in some organs such liver, 

kidney ,spleen and lung.   
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 الجرذان إناثفي  على بعض الأعضاء طويل الأمد للهيدروكورتيزون تأثير الإعطاء

  المختبرية 
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 رنا طالب الموسوي 

 العراق/جامعة ذي قار/كلية طب الأسنان 

 الخلاصـــــة

والنسيجية .لذلك كان   البيولوجيةالعديد من التغيرات  إلىاستخدام الهيدروكورتوزون لفترة طويلة يقود 

ت المختبرية في علاج ابعد معاملة الحيوان ألنسيجيه التأثيرات أيجادالهدف من هذه الدراسة 

تغيرات نسيجية في  أيليس هنالك  في الدراسة الحالية كسنيت .والهيدروكورتوزون صوديوم س

 25.بينما وجد تغيرات في المجاميع المعاملة,حيث وجد في مجموعة الحقن السيطرة مجموعة 

ترشح للخلايا  كفي الوريد المركزي كذلجد احتقان الكبد بينما و لأنسجةملغم.كغم  تغيرات طفيفة 

بالنسبة لنسيج الكلية وجد في  أما ملغم. 50للخلايا الكبدية لمجموعة التي حقنت  يالالتهابية وتفج

المجموعة الثانية احتقان طفيف في الكبيبة بينما في المجموعة الثالثة ازدياد عدد الانوية وتحلل الكبيبة 

للطحال بعض الضمور للخلايا اللمفاوية  نيةالثا لك وجد في المجموعةكذ وتوسع في النبيبات الكلوية.

مقاطع النسيجية للرئة في في ال ولوحظوفي المجموعة الثالثة ازدياد مرحلة الضمور. الأبيضللب 

 القصبةالمجموعة الثانية حدوث تسمك لخلايا الغرف الهوائية وفي المجموعة الرابعة احتقان في 

وحدوث تمدد وانتفاخ للغرف الهوائية  ألدمويهات خلايا الالتهابية واحتقان الشعيرالهوائية وارتشاح ال

 روكورتوزون .دملغم من الهي 50في الحيوانات التي حقنت 

 إلىلفترة طولة يؤدي  استخدامه أوللهيدروكورتوزون  السيئالاستخدام  إنوبينت الدراسة الحالية 

حيث يمكن الاستنتاج من ان الاستخدام الطويل  الأنسجةجانبية على بعض  وتأثيراتحدوث ضرر 

 تغيرات نسيجية مرضية في الكبد ,الكلية,الطحال والرئة. إلىللهيدروكورتوزون يؤدي 
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