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Intraperitoneal injection of 2.5% hydrocortisone suspension (0.5 ml) changes the content 
of biogenic amines in different lobule zones and thymocytes of high animals. The content 
of norepinephrine and serotonin increases in luminescent cells of the subcapsular and 
premedullary zones and decreases in mast cells. 
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Hydrocortisone (cortisol, HC) is the most potent  
natural glucocorticoid in animals and men [ 1,4,9,11 ]. 

The reticuloendothelial system (thymus, spleen, 
lymph nodes, etc.), muscular, bone, and connective 
tissue are the targets for glucocorticoids. 

Glucocorticoids (cortisol, cortisone, etc.) exhibit 
anti-inflammatory, antishock, antiallergic, and im- 
munosuppressive activities, which are of importance 
in tissue and organ transplantation for prevention of 
their rejection. An important role in these processes 
is played by the thymus [5-8]. 

Hydrocort isone exerts an antimitotic effect on 
cortical lymphocytes of  the thymic lobules and in- 
duces a dose-dependent involution of the thymus [5]. 
This is accompanied by a 50% reduction of organ 
weight and its DNA content, inhibition of lympho- 
cyte differentiation, and intensification of destructive 
processes. 

Numerous aspects of  the molecular effect of ste- 
roid hormones on the cell and its nucleus have been 
extensively studied: transport into the cell, binding to 
receptor proteins, and formation of glucocorticoid-pro- 
tein complexes followed by binding to specific DNA 
regions near the transcription initiation sites [1-3]. 

However, little is known on the effect of HC on 
the content of biogenic amines in different thymic 
zones and cells [7,8]. 
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The aim of the present study was to investigate 
the effect of HC on the contents of norepinephrine 
and serotonin in different structures of the thymus 
in high animals. 

MATERIALS AND METHODS 

Thymuses from 50 albino male rats aging 1.5-2 month 
and weighing 130+20 g were used. 

The animals were divided into 3 groups: group 
1 were intact controls, rats of groups 2 and 3 were 
intraperitoneally injected with 0.5 ml physiological 
saline and 0.5 ml 2.5% HC (suspension hydrocorti- 
sone acetate, Bacterial Preparation Plant, Kharkov), 
respectively, for 4 days. 

The preparation was injected in the afternoon, 
when the endogenous HC level decreases to minimal 
values [3]. 

Experiments were carried out in the fall. In all 
experimental series, the thymus was obtained under 
deep ether narcosis according to the Helsinki de- 
claration. 

Cryostat sections of the thymus were processed by 
the Falck--HiUarp luminescent-histochemical method 
allowing visualization of biogenic amines in different 
thymic structures. 

The method is based on the condensation of 
norepinephrine with formaldehyde yielding 1,2,3,4- 
tetrahydroisoquinoline, which undergoes dehydration 
and forms 2,3-dihydroisoquinoline characterized by 
intense fluorescence in a short-wave range. These 
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products form luminescent complexes with bright 
green fluorescence. 

Carbolines formed in the same reaction from sero- 
tonin are characterized by white and yellow fluorescence. 

Cryostat sections were treated in a paraformal- 
dehyde chamber at 80~ for 1 h and examined under 
a LYuMAM-1A luminescent microscope. 

The data were summarized and the content of  
biogenic amines presented as distribution diagrams. 
The significance of  differences was assessed using the 
Student's t test at p<0.05. 

R E S U L T S  

In HC-treated animals (group 3), the content  of  
luminescent cells in different thymic lobes and zones 
increased in comparison with control groups 1 and 
2. Moreover, the aminoabsorbing cells of the sub- 
capsular zone were larger than in the control. Bright 
premedullary cells were found in the corticomedul- 
lary zone. Some thymic lobes had no distinct bound- 
aries between the cortical and medullary zones due 
to abundant  amino-posit ive cells. Emerald-green 
varicose adrenergic nerve endings were found near 
blood vessels. In other thymic lobes, epithelial reti- 
cular stroma was seen. 

Thus, 2 types of  thymic lobes were found in 
HC-treated rats: depleted lobes with naked delicate 
stroma and lobes with multiple amines-positive struc- 
tures and yellow luminescence. The medulla of the 
control animals had few luminescent cells and ad- 
renergic endings; no Hassall bodies were found. 

Spect rophotometry  of  luminescent  structures 
showed that HC treatment enhanced the intensity of 
luminescence in subcapsular and premedullary thymic 
cells and in adrenergic nerve endings (Fig. 1). 

Moreover, enhanced luminescence was observed 
in cortical and medullary thymic lymphocytes. The 
content of norepinephrine in cells of the corticomedul- 
lary zone remained unchanged, while in mast cells it 
was considerably decreased. Nerve endings with eme- 
rald-green luminescence were dearly outlined; spectro- 
photometry revealed a considerable increase in the 
norepinephrine content. Thus, HC changes the con- 
tent of biogenic amines in amino-containing structures 
of the thymus. The content of biogenic amines increases 
in luminescent cells of the subcapsular and premeduUary 
zones (Figs. 1 and 2), while the content of norepineph- 
rine and serotonin in mast ceils decreases (Fig. 2). 
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Fig. 2. Serotonin distribution in amin-containing thymic structures 
in the control (1) and after injection of physiological saline (2) and 
hydrocortisone (3). 
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