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Changes in the thymus of male Wistar rats were studied under a light microscope at 
various times after intranasal administration of a-interferon. The relative mass of the 
organ, the cortex volume, the total number  of cells, the number  of small and me- 
d ium lymphocytes, and the number  of mitoses decrease 14 days after interferon ad- 
ministration. At the same t ime,  the number  of macrophages,  neutrophils ,  mature 
plasmacytes, eosinophils, and erythrocytes increases, and mast ceils appear. Thus, a-  
interferon probably suppresses the formation of T ceils, facilitates allergization of the 
organism, and increases the permeability of the vascular endothelium. 
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At the present time, interferons (IFN) are used not  
only in the t reatment  and prevention of viral in- 
fections but also as preparations with pronounced 
immunomodula tory  and antitumor activities. 

The addition of IFN to a culture of T cells 
considerably boosts the proliferative activity [8], thus 
enhancing the proliferative response to mitogens and 
other biologically active substances [6]. However, 

the re  is evidence that even low doses of a - IFN in- 
hibit T-cell proliferation [5], while an increase in 
the dose is directly proportional to the decrease in 
lymphocyte number in the peripheral blood and the 
thoracic duct [9]. The effect of IFN probably de- 
pends on the dose and route of administration [3]. 
There may be a correlation between the influence 
of the preparation in vitro and in vivo [4]. 

MATERIALS AND METHODS 

Experiments were performed on male Wistar rats. 
An aqueous solution of reaferon (a recombinant  
human a2-IFN, 50 U/ml)  was administered intra- 
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nasally (2 drops) 4 times a day during a 5-day 
period. Control animals received distilled water. 
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Fig. 1. Changes in the relative mass of the thymus. Abscissa: 
time after last intranasal administration of IFN, days; ordinate: 
relative mass of thymus (mg/lOO g body weight).  
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For morphological studies the thymus was taken 
on days 3, 7, 14, and 30 after the last IFN ad- 
ministration. Thirty animals were used per time 
point. The samples were fLxed in 4% paraformalde- 
hyde in phosphate buffer, dehydrated in ascending 
grades of ethanol, treated with xylol, and embedded 
in parafEm. Sections (5 ~t thick) were stained with 
hematoxylin and eosin, azure II-eosin, and after Van 
Gieson. A 32-fold magnification was sufficient for 
observation of the entire section area and reliable 
identification of the studied structures. The ceils of 
plasmacyte origin were determined according to the 
published classification [1]. Test systems were cho- 
sen according to the recommendations [12]. The 
differences between the mean values were considered 
significant at p<0.05 (Student's t test). 

RESULTS 

The changes in microanatomical organiTation of the 
thymus after intranasal administration of IFN are 
illustrated in Figs. 1 and 2, and the data on the cy- 
toarchitectonic dynamics are summarized in Table I. 

The involution of the thymus due to a de- 
crease in the vo lume of  the medul la  and the 
number of lymphocytes, which started on the 14th 
day, suggests inhibition of T-cell proliferative ac- 
tivity. This inhibition probably makes it possible 
to obtain animals with lowered thymic function 
which can be used as a model of T-cell immu-  
nodeficiency. The use of IFN for this purpose may 
be economically advantageous, since it is more 
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Fig. 2. Changes  in the cross sect ion of  rat thymus zones, Abscis-  
sa: days after last administrat ion of  IFN. The asterisk indica tes  
s tat is t ical ly significant  d i f fe rence  from the control  (p<0.05). 1) 
total area of thymic section; 2} area of cortical section; 3) area 
of  medu l l a r  sect ion;  4) are  of  c apsu l e  and  septa l  sec t ion .  

cost-effective than the conventional  surgery. On 
the basis of the IFN-induced thymic alterations it 
can be expected that reaferon will be effective in 
the treatment of T cell leukemias. 

It is unclear just what caused the accelerated 
differentiation and the appearance of plasmacytes in 
the cortex (Fig. 3): whether it is a direct influ- 
ence of IFN promoting the proliferation of B cells 

Fig. 3. Plasmacytes in rat thymus 
cortex 14 days after last intranasal 
administration of IFN, Pc: plas- 
macytes. Azure-eosin.  Oc. I0, 
obj. 125. 
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TABLE 1. Changes in Cellular Composition (Cell NumberXl000 per Zone Section) of Thymic Lymphoid Parenchyma at Different 
Times after Intranasal Administrat ion of IFN (M• 

Cel ls  Con t ro l  
T i m e  af ter  last a d m i n i s t r a t i o n  o f  I F N ,  days  

3 7 14 30 

Smal l  l y m p h o c y t e s  
M e d i u m  l y m p h o c y t e s  
I m m u n o b l a s t s  
P l a s m o b l a s t s  
I m m a t u r e  p l a s m o c y t e s  
M a t u r e  p l a s m o c y t e s - -  
M o t t  ce l ls  
S t e l l a t e  e p i t h e l i o c y t e s  
M o n o c y t e s  
M a c r o p h a g e s  
N e u t r o p h i l s  
E o s i n o p h i l s  
M a s t  ce l l s  
D e g e n e r a t i n g  cel ls  
E r y t h r o c y t e s  
M i t o s e s  
T o t a l  

894•  
52 .7•  
24 .4•  

1.7• 

127• 
15.3•  
29.8•  

0.5---0.1 

4 .3•  

84.7--5.9 
1233--113 

C o r t e x  
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32.6--3.1" 

19.2-----2 
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9.7--0.8"  
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1480•  
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3 .2•  
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0 . 5 •  

52.6•  
1020 •  
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1.2-----0.1" 0 .8•  
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Note. Values significantly different from the control are indicated with an asterisk (p<0.05). 

and their differentiation to plasmacytes or the for- 
mation of ant i -IFN antibodies. 

The preparation has been reported to activate 
macrophage migration but not  to directly stimulate 
neutrophil chemotaxis [11]. However, IFN can in- 
duce synthesis of other cytokines, which in turn 
can stimulate lymphocyte secretion of the chemo- 
taxis factor for neutrophils [11], possibly leading to 
an increase in the phagocyte content  of the lym- 
phoid organs. 

Peripheral blood eosinophilia occurs for all rou- 
tes of reaferon admini~ration and strongly correlates 
with the dose [2]. On the other hand, it has been 
demonstrated that even microdoses of 7-IFN induce 

degranulation of mast cells [10]. The increase in the 
number of eosinophils and mast cells is evidently 
due to the antigenic activity of the preparation. 

It was shown in vitro that the binding of T 
cells to mast ceils increases considerably after 
treatment of the latter with a-  or 7-IFN [7,13]. 
This may activate lymphocyte migration to the 
perivascular space and increase vascular permeabil- 
ity or even damage the capillary endothel ium af- 
ter the administration of IFN [10]. 

Presumably, under  the influence of IFN the 
number of cells decreases not only due to their 
reduced secretion by the bone marrow but also to 
lowered proliferative activity in situ. The reduced 
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number of mitoses in the thymus occurring before 
the decrease in the total cell number may confirm 
this assumption. 

The marked changes occurring in the thymus 
cannot be attributed solely to the effect of IFN de- 
livered into the bloodstream. Interferon may fred its 
way into regional peripheral nodes, where it activates 
some cells. A portion of these cells then enters the 
bloodstream and other organs. It cannot be excluded 
that most of the observed changes are induced by 
substances secreted by IFN-activated cells. 

Our results indicate that IFN adrnini.~tration 
may lead to the involution of the thymus, allergi- 
zation of the organism, and an increase in vascular 
permeability. 
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A satistically significant decrease in the content of cytochromes P-450 and b 5 and in the 
activity of aniline hydroxylase and p-nitroanisole demethylase occurs in rat liver mi- 
crosomes during the development of experimental acute fatty hepatosis develoing within a 
24-h period after intraperitoneal administration of 125 mg/kg tetracycline hydrochloride. 
Under these experimental conditions tetracycline hydrochloride elicits only an insignifi- 
cant disintegrating effect on oxidative phosphorylation in liver mitochondria. 

Key Words: tetracycline-induced fatty hepatosis; microsomal and mitochondriaI oxidation; 
oxidative phosphorylation 

The toxic effect of tetracycline (TC) at the molecu- 
lar and submolecular levels is due to its high mem- 
brane tropism and chelating properties. Binding of 
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TC by mitochondria and chelation of Mg 2§ which 
plays an important role in oxidative phosphoryla- 
tion, are thought to be implicated in TC toxicity 
[8,11]. Depending on dose and duration of the ad- 
ministration period, TC elicits either a disintegrat- 
ing or an inhibitory effect on cell respiration [6,15]. 
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