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The purpose of our research was to study the 
morphofunctional status of the adrenal glands and 
thymus in the descendants with a mechanical wound 
to determine the long-term consequences effects of 
their parents’ passive smoking on resistance and re-
activity. 

Material and methods. The study was carried out 
on 73 rats (25 females and 10 males aged 3 months; 
38 descendant females at the age of 2 months) be-
longing to the Vistar line. The animals were kept un-
der normal vivarium conditions under natural light, 
with a common diet. The use of water was free. 

Results and discussion. The study showed that 
changes in the morphofunctional status of the adrenal 
glands and thymus in the descendants of rats born 
from parents exposed to passive tobacco smoking are 
manifested depending on fumigation of only the father 
or father and mother, as well as the period of the skin 
cut made. Reduction of the spongiocytes total number 
in the descendant sacrificed in 24 h and 48 h after 
mechanical wounding, whose father was subjected to 
passive tobacco smoking using the “Priluki” light ciga-
rettes (groups 2, 5), amounted by 27% and 25%, re-
spectively. Increase in the width of the adrenal glands’ 
zone fasiculata was observed in the descendants of 
group 3 (males and females were subjected to to-
bacco intoxication with “Priluki” light cigarettes) was 
by 15% and in group 6 it was by 13%. Group 6 rat 
descendants had the medullary substance area in-
creased twice. The obtained results indicate the hor-
mones secretion activating in the respective adrenal 
glands areas, which is a sign of the descendant’s 
stress in the mentioned experimental groups. In group 
5, reduction of the medullary substance area was by 
24%, which may be due to its function’s depletion. 
Histological studies of the adrenal glands in the sec-
ond group showed an increase of the spongiocytes 
nuclei, the cytolysis areas occurrence, and in animals 
of group 3, hyperplasia of spongiocytes was deter-
mined. In group 3, the absolute thymus mass grew by 
81%, in group 6 it increased by 55%. In these groups, 

the relative thymus mass grew by 50% in comparison 
with the control groups. In groups 3, 5, 6 the area of 
epithelial cells’ nuclei grew (by 17%, 21% and 34%, 
respectively).  

Conclusions. The revealed changes are specific 
manifestations of the compensatory response to 
wounds healing in the descendants whose parents 
were subjected to chronic fumigation. 

Keywords: local immunity, mechanical wound, 
passive tobacco smoking, adrenal glands, spongio-
cytes, thymus, epithelial cells. 

 
Research relation to the department plans, 

programs and themes. The work is a fragment of the 
research project “Reactivity and resistance status of 
rats descendant born of tobacco intoxicated parents”, 
state registration No. 01.15.U005819. 

Introduction. In recent years, the effects of to-
bacco smoking on health have been studied almost 
comprehensively. Many clinical and experimental 
studies have proved the negative impact of tobacco 
smoke components on direct smokers, primarily on 
the respiratory and cardiovascular systems, causing 
chronic obstructive pulmonary disease and oncology 
diseases [3, 12, 15]. 

The study of passive smoking on human health is 
episodic and fragmentary, and the issues of the long-
term parent tobacco-smoking consequences’ effects 
on the child’s development and health are revealed to 
a lesser degree. Thus, clinical studies [8, 17] showed 
that the fetal condition had pathological deviations 
under different smoking options in parents. In experi-
mental work by Gubina-Vakulik, Yunusova, 
Lukyanova [7] it is stated that tobacco-smoking mod-
eling in parent rats causes endothelial dysfunction of 
blood vessels in newborns, which is the most pro-
nounced in the endothelium status changes of both 
genders in the case of the both parents “tobacco-
smoking”. 

One of the most topical and poorly studied issues 
is the immune and endocrine systems status of  
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children born in the parental smoking conditions. The 
latter is characterized during pregnancy as a chronic 
distress of varying severity [8]. According to modern 
ideas, the most important organs of the immune-
endocrine system involved in reactions to stress are 
thymus and adrenal glands, whose action is aimed at 
supporting homeostasis. It is known that adrenal hor-
mones (glucocorticoids) suppress cellular and hu-
moral immunity, reduce the number of lymphocytes in 
the blood, thereby reducing the process of inflamma-
tion. On the other hand, thymus hormones play an 
important role in the adrenal function’s regulation [9]. 
In experimental studies, it was found that glucocorti-
coids had a modeling effect on the epithelial cells of 
the thymus stroma and on the secretion of biologically 
active substances, as well as on the thymocytes dif-
ferentiation and the T-cell receptors occurrence. Ac-
cording to Labunets, Magdych [9], in the immune en-
docrine interaction, thymus has a reversible effect on 
the neuroendocrine system and is important for the 
stress reaction implementation involving the epiphysis 
and adrenal glands. Thus, in adult animals after the 
thymus removal, the reaction of the epiphysis and the 
adrenal glands to stress is discontinued. This can 
partly be explained by the ability of the tymic hormone 
to directly inhance the melatonin secretion by the 
epithysis and that of corticosterone by the adrenal 
glands. In our previous experimental studies [13], it 
was found that tobacco intoxication of rat parents with 
“Vatra” “heavy” cigarettes without a filter led to disor-
ders of resistance in their descendant during wounds 
healing, causes changes in the adrenal glands mor-
phology [14]. 

The purpose of our research was to study the 
morphofunctional status of the adrenal glands and 
thymus in the descendant with a mechanical wound to 
determine the long-term consequences effects of their 
parents’ passive smoking on resistance and reactivity. 

Material and methods. The study was carried 
out on 73 rats (25 females and 10 males aged  
3 months; 38 descendant females at the age of  
2 months) belonging to the Vistar line. The animals 
were kept under normal vivarium conditions under 
natural light, with a common diet. The use of water 
was free. 

Males and females were subjected to intoxication 
with tobacco smoke from “Priluki” light cigarettes con-
taining 0.6 mg of nicotine and 12 mg of resin. 

Modeling of chronic tobacco smoking was carried 
out using a specially designed 27 liters hermetic 
chamber. (Certificate of Acceptance No. 3991837 
dated December 13, 1985, State Committee on Inven-
tions and Discoveries.). Tobacco smoke of ½ ciga-
rettes was dosed into the chamber, while in the cham-
ber there were simultaneously 5 animals during a  

15 minutes period (5 minutes for the injection of 
smoke into the chamber and 10 minutes for the obser-
vation of animals’ behavior). During the first 2–3 fumi-
gations the animals were kept in a chamber for 10 
minutes. The experiment lasted 5 months, the total of 
51 fumigations were performed, and the control ani-
mals were kept for 15 minutes in the same chamber, 
but were not exposed to tobacco smoke. During the 
mating period, fumigation of experimental animals 
was not carried out. To study the resistance in the 
descendants born in the conditions of parental smok-
ing, the morphofunctional status of the adrenal glands 
and thymus were studied in healing wounds. For this 
purpose, the infant rats of the studied groups, at the 
age of 2 months, were made cuts 10 mm long, 3 mm 
wide, on the outer surface of the right hind limb, within 
a single day. 

According to the time schedule of the descen-
dant’s withdrawing from the experiment (sacrificing), 
which was carried out in 24 h and 48 h after the inci-
sion, the rats were divided into groups: 1, 4 – the con-
trol group of descendants, who were sacrificed after 
mechanical wounding in 24 h and 48 h, respectively; 
2, 5 – the experimental groups of descendants, where 
only males was subjected to passive tobacco smok-
ing, and the infant rats were sacrificed after mechani-
cal wounding in 24 h and 48 h, respectively; 3, 6 – 
descendants obtained from the males and females 
that were both exposed to tobacco intoxication, sacri-
ficed after mechanical wounding in 24 h and 48 h, 
respectively. 

To analyze the obtained data, the reference val-
ues of the studied indices in the intact animals were 
used, being obtained in the research at the DM habil. 
Professor Ya. R. Sinelnikov (Department of Anatomy 
and Physiology of Humans and Animals, Kharkiv H.S. 
Skovoroda National Pedagogical University).  

To establish the degree of rats’ intoxication with 
tobacco smoke, the amount of the main nicotine me-
tabolite in serum - thiocyanide K (cotinine) was deter-
mined by the spectrophotometry method [1]. The rats-
parents’ blood serum study was carried out at the 
Laboratory of Biochemistry under the Central Re-
search Laboratory of the Kharkiv National Medical 
University. Sacrificing of experimental animals was 
carried out in accordance with the euthanasia rules 
indicated in the instructional guidelines authorized by 
the MOH of Ukraine and with the general ethical  
principles of performing animal experiments, agreed 
with the provisions of the “European Convention for 
the Protection of Vertebrate Animals Used for Re-
search and Other Scientific Purposes” [4]. Euthanasia 
of animals was carried out by intraperitoneal admini-
stration of a three-fold narcotic dose of sodium pento-
barbital. 
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After decapitation, the adrenal glands and thymus 
were taken from the descendant. The rats’ body 
weight was controlled by weighing the animals with 
the VNC-2M (error: ± 2 g) dial desktop scales. To de-
termine the absolute mass of adrenal glands, the thy-
mus was weighed with AXIS AN50 (fission price – 
0.0001g) analytical electronic scales. Subsequently, 
the relative mass of the adrenal glands and thymus 
was calculated, which was calculated in relation to the 
animal's body weight. 

The adrenal glands and thymus were fixed in 10% 
neutral formalin, dehydrated in alcohols of ascending 
concentration, and embedded into paraffin blocks. 
Sections 5–6 µm thick were stained with hematoxylin-
eosin. Light microscopy was performed using a Zeiss 
microscope (Germany). The morphometry of infant 
rats’ adrenal glands and thymus was performed using 
a Biolam microscope (Russian Federation) with the 
magnification of x400. Microscopy was performed with 
an “Olympus” microscope (Japan). 

The adrenal glands morphofunctional activity was 
determined by counting the number of spongiocytes 
(cells of the adrenal glands’ zona fasiculata) and com-
puterized kariometry in digital images was performed 
using software suitable for the “Olympus” microscope 
(Japan); the medullary substance area and the width 
of the glomerular, fasiculata, reticularis zones were 
measured using the LOMO microscope with the AM-
29 ocular micrometer. In each specimen, 10 fields of 
view were assessed by means of random sampling. In 
the selected samples, 30 nuclei were studied. The 
thymus epithelial cells kariometry was performed us-
ing the similar procedure. 

The differences reliability was assessed using the 
t-Student’s test, with P<0.01, P<0.05. Digital material 
was processed according to the standard methods of 
variation statistics [10]. 

Results of the study and their discussion. In 
order to diagnose chronic tobacco intoxication in the 
parent rats’ blood, the content of the main nicotine 
metabolite, cotinine, was determined [2, 5]. The statis-

tically significant growth of cotinine (8.12±0.42 μg / l, 
P<0.05) in animals subjected to fumigation with 
“Priluki” light cigarettes when compared to the control 
group (6.34±0.32 μg / l) is an irresistible proof to the 
fact of the passive tobacco intoxication. 

It is known that manifestations of prolonged 
stresses, including tobacco smoking, are disorders of 
the immune and neuroendocrine systems, and the 
first signs of stress are morphofunctional changes of 
the adrenal glands and thymus [9]. Analyzing the ob-
tained data, it was found that the absolute thymus 
mass in the descendant of group 4 grew twice as 
compared to the reference values, whereas in group 1 
the thymus absolute weight did not change. Relative 
mass of the thymus in the specified groups remained 
at the level of reference values. In group 2, the abso-
lute weight of the thymus grew by 41%, in group 3 it 
increased by 81% (P**<0.01), in group 6 it grew by 
55% (P**<0.01) in comparison with the control groups. 
In these groups the thymus relative mass increased 
by 50% (P*<0.01, P**<0.01) in comparison to the ref-
erence values and the control groups (table 1). 

The absolute mass of the adrenal glands did not 
have a statistically significant difference in the infant 
rats of the control and experimental groups compared 
to the reference values. However, in the descendant 
of group 4, the adrenal glands relative mass growth by 
44% (P * ≤0.01), and the tendency to reduce by 11% 
in group 1 compared to the reference values were 
observed (table 2). 

The relative weight of the adrenal glands is signifi-
cantly reduced in the descendant of group 2, where 
only males were fumigated, only compared to refer-
ence values, by 25% (P*<0.01). In group 5, the rela-
tive weight of the adrenal glands did not differ from the 
control and reference values. In the descendant of 
groups 3, 6 the relative weight of the adrenal glands is 
increased in comparison with the reference values, by 
33% (P*<0.01) and by 61% (P*<0.01) respectively. It 
should be noted that the relative weight of the adrenal 
glands in group 3 compared to group 1 is increased 

Table 1 – The thymus weight (g), the relative thymus weight (g/g), and the nuclei area of epithelial cells (μm²) of the 
descendant whose parents were subjected to the “Priluki” light cigarettes smoking 

Indices Reference 
value 

1 
(n 5) 

2 
(n 5) 

3 
(n 7) 

4 
(n 5) 

5 
(n 6) 

6 
(n 10) 

Thymus 
weight, g 0.11±0.01 0.12±0.01 

0.17±0.02 
Р*<0.01 
Р**<0.01 

0.29±0.06 
Р*<0.01 
Р**<0.01 

0.22±0.02 
Р*<0.01 0.21±0.02 

0.34±0.02 
 Р*<0.01 
Р**<0.01 

Relative  
thymus 
weight, g/g 

0.002±0.001 0.002± 0.001 0.002±0.001 
0.003±0.001 

Р*<0.01 
Р**<0.01 

0.002±0.001 0.002±0.001 
0.003±0.001 

Р*<0.01 
Р**<0.01 

Nuclei area, 
μm² 11.73±0.22 11.16±0.18 11.13±0.49 

13.03±0.58 
Р*<0.01 
Р**<0.01 

10.02±0.01 
12.07±0.61 

Р*<0.01 
Р**<0.01 

13.43±0.53, 
Р*<0.01 
Р**<0.01 

Note: Р*<0.01 –compared to the reference values; Р**<0.01 – compared to the control groups. 
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by 50% (P**<0.01), and in group 6 does not have sta-
tistically significant difference (table 2). Meanwhile, in 
these groups, the relative weight of the thymus is also 
increased in comparison with the reference values 
and with those in the control groups (1, 4) (table 1). 

In the process of the thymus cells (thymocytes) 
maturation, an important role is played by epithelial 
cells. In groups 3, 5, 6 in comparison with groups 1 
and 4, the epithelial cell nuclei area has grown by 
21%, 17% and 34% respectively (P**<0.01). Similar 
changes were also observed when comparing the 
nuclei area of epithelial cells in infant rats with the 
reference data (P*<0.01). In the descendant of group 
2, statistically significant changes in the morphofunc-
tional structure of the thymus compared to those in 
the control group 1 have not been established 
(table 1). 

Smoking of parents and wounding of their de-
scendants can be considered a condition that requires 
adaptation changes, in which the adrenal glands play 
an essential role. The histological structure of the ad-
renal glands is significantly different from the control 
ones in the experimental groups of infant rats. In the 
descendants of groups 2, 3 and 5 the width of the 
glomerular zone has statistically significantly in-
creased both in the control groups and in the refer-
ence values. The glomerular area growth in the adre-
nal glands was also observed in the descendants 
whose mothers were subjected to hypoxia [15]. In 
group 6, this index was almost unchanged compared 
to the reference values and the control group’s indices 
(table 2). 

The width of the zona fasiculata in groups where 
passive smoking was restricted to males was reduced 

by 25% in group 2 (P**<0.01), and in group 5 by 34% 
(P**<0.01) in comparison with the control groups. In 
the descendants of the groups where mothers and 
fathers (groups 3, 6) were subjected to passive smok-
ing, the opposite changes occurred: the width of the 
zona fasiculata in their adrenal glands increased by 
15% (P**<0.01) and 13% (P**<0.01) (table 2), in com-
parison with the control values. Similar changes were 
observed when comparing the above indices of adre-
nal glands to the reference values. In the zona fasicu-
lata of the control group we found no cytolysis foci 
observed in groups 2, 5 (fig. 1, fig. 2, respectively). 

Glucocorticoids play an important role in wound 
healing. Therefore, in the adrenal glands’ zona fasicu-
lata, the spongiocytes number counting was carried 
out, where the main glucocorticoids synthesis took 
place (in rats it is corticosterone). In groups 2 and 5, 
the number of spongiocytes reduced statistically  

Table 2 – Weight (g), relative weight (g/g), width of cortical zone (μm) and the medullary substance area (mm²) of 
adrenal glands in the descendant whose parents were subjected to fumigation with “Priluki” cigarettes 

Indices Reference 
values 

1 
(n 5) 

2 
(n 5) 

3 
(n 7) 

4 
(n 5) 

5 
(n 6) 

6 
(n 10) 

Weight (g) 0.001±0.001 0.001±0.001 0.002±0.001 0.002±0.001 0.001±0.001 0.002±0.001 0.002±0.001 

Relative 
weight (g/g) 0.0018±0.001 0.0016±0.001 0.0012±0.001 

0.0024±0.001 
Р*<0.01 
Р**<0.01 

0.0026±0.001 
Р*<0.01 0.0020±0.001 

0.0029±0.001 
Р*<0.01 
Р**<0.01 

Zona glome-
rulosa, μm 63.53±3.42 67.78±3.90 

77.78±3.24 
Р*<0.01 
Р**<0.01 

77.94±3.98 
Р*<0.01 
Р**<0.01 

72.50±1.29 
Р*<0.01 

  

77.5±3.75 
Р*<0,01 
Р**<0.01 

66.58±3.51 

Zona fasicu-
lata, μm 370±17.2 

353.44±13.19 
Р*<0.01 
Р**<0.01 

262.27±12.16 
 Р*<0.01 
Р**<0.01 

406.88±16.73 
Р*<0.01 
Р**<0.01 

362.19±12.46 239.5±11.04 
Р*<0.01 

411.58±20.46 
Р*<0.01 
Р**<0.01 

Reticular 
zone, μm 256.11±11.97 261.18±8.05 

337.5±16.84 
Р*<0.01 
Р**<0.01 

305.31±15.22 
 Р*<0.01 
Р**<0.01 

279.72±8.81 
Р*<0.01 

  
282.0±14.67 264.21±13.69 

Medulary 
substance, 
mm2 

0.28±0.05 0.25±0.07 0.26±0.04 
  

0.47±0.02 
Р*<0.01 
Р**<0.01 

0.29±0.01 
0.22±0.07 
Р*<0.01 
Р**<0.01 

0.63±0.03 
Р*<0.01 
Р**<0.01 

Note: Р*<0.01 –compared to the reference values; Р**<0.01 – compared to the control groups. 

Fig. 1. Zona fasiculata of the adrenal glands cortex in the 
animals of group K24. Spongiocytes have a dark, rounded 

nucleus and varying degrees of vacuolated cytoplasm. 
Staining with hematoxylin-eosin. Magnification x 400 
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significantly by 27% (P**<0.01) and 25% (P**<0.01), 
respectively, in comparison to groups K24, K48. Such 
changes were also observed when comparing this 
index with the reference values (table 3). 

The descendants in the groups where only males 
were subjected to passive smoking, had an increased 
nuclei area and a reduced number of spongiocytes 
(table 3), thus indicating the increased morphofunc-
tional activity of the adrenal glands. In future, such 
changes can lead to an accelerated exhaustion of 
their functioning. Our data is to some extent consis-
tent with Skurchak's study [11], which shows a de-
crease of the spongiocytes’ diameter and the cellular 
elements’ density in stillbirths from mothers who suf-
fered from alcoholism and drug addiction. 

The revealed spongiocytes hyperplasia of the 
adrenal glands zona faciculata in group 3 descen-
dants (mother and father were subjected to fumiga-
tion) (table 3, fig. 3) is a manifestation of compensa-
tory and adaptive reactions in response to chronic 
tobacco intoxication of parents. 

In the zona fasiculata of group 6, there are no 
signs of hyperplasia, which is confirmed by an equal 
number of cells with the control group and the refer-
ence values. The width of the reticular zone grew in 
groups 2 by 29% (P**<0.01) and in group 3 by 16% 
(P**<0.01), while in groups 5 and 6 this index did not 
have a statistically significant difference compared to 
the control and reference values. 

The medullary substance area in the descendant 
of the groups, where the male and female [3, 6] were 
subjected to fumigation, grew up (P**<0.01, P*<0.01), 
which is pathognomonic of the adaptive reaction de-
velopment. It should be noted that in group 6 the me-
dullary substance area grows by 2 times compared to 
the reference values as well as in group 4. However, 
in group 5, the reduction of the medullary substance 
area by 24% (P**<0.01), compared to group 4 and the 
reference values (P*<0.01), indicates the depletion of 
these glands function (table 2). The obtained morpho-
histological changes in the adrenal glands of the infant 
rats in experimental groups are consistent with the 
data of other authors and are consequences of com-
pensatory and adaptive reactions in the descendant 
under the effect of hypoxia, which occurs when par-
ents are smoking tobacco [16]. 

Summarizing the above, it can be stated that 
more pronounced changes in the organs of the im-
mune endocrine system (thymus and adrenal glands), 
are observed in the mechanically wounded descen-
dant, obtained from rat parents who were subject to 
passive smoking (groups 3, 6). In this descendant, the 
relative weight of the thymus increases on the back-
ground of an increase in the adrenal glands relative 
weight. The increase in the adrenal glands relative 
weight, as well as the detected changes in the mor-
phofunctional status of these glands, indicate that this 
wounded descendant was more sensitive to parental 

Table 3 – Number of spongiocytes (S = 928 μm²) and their kariometric indices (μm²) of the adrenal glands zona 
fasiculata in the descendant whose parents were subjected to fumigation with "Priluki" light cigarettes 

Indices Reference 
values 

1 
(n 5) 

2 
(n 5) 

3 
(n 7) 

4 
(n 5) 

5 
(n 6) 

6 
(n 10) 

Number of 
spongiocytes, 
units 

19.18±0.89 19.22±0.86 
13.89±0.77 

Р*<0.01 
Р**<0.01 

22.56±1.26 
Р*<0.01 
Р**<0.01 

18.56±0.73 
14.3±0.52 
Р*<0.01 
Р**<0.01 

19.1±0.71 

Nuclei area, 
μm² 16.87±0.54 17.04±0.74 

20.56±0.63 
Р*<0.01 
Р**<0.01 

17.58±0.50 17.39±0.59 
19.98±0.76 

Р*<0.01 
Р**<0.01 

16.78±0.62 

Note: Р*<0.01 –compared to the reference values; Р**<0.01 – compared to the control groups. 

Fig. 2. Zona fasiculata of the adrenal glands cortex in the 
animals of group 2. Enlargement of spongiocytes nuclei, 

occurrence of cytolysis foci (C). Staining with hematoxylin-
eosin. Magnification x 400 

Fig. 3. Zona fasiculata of the adrenal glands cortex in the 
animals of group 3. Hyperplasia of spongy sac. Staining with 

hematoxylin-eosin. Magnification x 400 
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smoking. However, the involutional processes in the 
thymus were not detected, which was confirmed by 
the relative weight increase of the organ. The increase 
in the experimental animals’ thymus weight in animals 
subjected to stress is also evidenced by the studies of 
Gorodetsky, Korenevskaya [8]. However, according to 
Zeyrek, Ozturk, Ozturk, and Carmak studies, maternal 
smoking substantially affects the reduction of thymus 
weight in the descendants [18]. 

Thus, changes in the relative weight of the adre-
nal glands, thymus and changes in the morphofunc-
tional status of these glands in the infant rats can indi-
rectly characterize the overall adaptive reaction of the 
organism depending on the fumigation of the only 
parent, or the both father and mother, as well as on 
the period of the skin cut performed. An increase in 
the thymus relative weight and an increase in the epi-
theliocytes nuclei area in groups 3 and 6 causes spe-
cific manifestations of the stress response to wound 
healing in the descendant whose parents were sub-
jected to chronic fumigation. 

Reducing of the spongiocytes total number in the 
descendant of groups 2 and 5 is a sign of decompen-
sation, primarily in the adrenal cortex zona fasiculata. 
Significant increase in the width of the adrenal glands 
zona fasiculata in the descendants of groups 3, 6 with 
multiplied hypoxic action, which develops under the 
influence of tobacco smoke, indicates the involvement 
of this zone’s hormones (primarily glucocorticoids) into 

the general adaptive syndrome implementation. The 
increase in the medulla substance area, where the 
adrenalin is secreted, in the infant rats of groups 3, 6 
testifies to the stress exposure of the experimental 
groups animals, and its reduction in group 5 proves 
the exhaustion of the medulla substance’s function. 

Conclusions 
1. Experimental models of passive smoking and me-

chanical wounding were used to detect changes in 
the morphohistological parameters of the thymus 
and adrenal glands in experimental animals, de-
pending on fumigation of the a father only, or both 
parents, and also on the period of the skin cut per-
formed. 

2. The most significant changes in the morphohis-
tological structure of the thymus (an increase in the 
organ’s absolute and relative weight, an increase in 
the epithelial cells nuclei area) occurred in the de-
scendants, where both parents were subjected to 
passive smoking (groups 3, 6). 

3. The study showed that passive smoking of parents 
causes characteristic adaptive changes of the adre-
nal glands in their infant rats: hyperplasia of the 
cortex zona fasiculata (groups 3, 6), reduction of 
spongiocytes proliferation, which led to their in-
creased functional activity as a compensatory reac-
tion (groups 2, 5). 
Prospects for further research. In the future, a 

deeper study of the  long-term effects of parental 
smoking on the reactivity and residency of their de-
scendants is planned. 
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УДК 616–001.3–092.9–02:613.84  
ВІДДАЛЕНІ НАСЛІДКИ ПАСИВНОГО КУРІННЯ БАТЬКІВ  
НА МОРФОФУНКЦІОНАЛЬНИЙ СТАН НАДНИРНИКІВ І ТИМУСА У ЇХНІХ НАЩАДКІВ 
Ткаченко В. М., Комісова Т. Є. 
Резюме. В експерименті показано, що зміни в морфофункціональному стані наднирників і тимуса у 

нащадків-щурів, виношених в умовах батьківського куріння, проявляються в залежності від обкурювання 
лише батька, або батька і матері, а також від термінів зробленого надрізу шкіри. Виявлено зменшення 
загальної кількості спонгіоцітов у нащадків виведених з експерименту на 24 год і 48 год після нанесення 
механічної рани, батька яких було піддано пасивному палінню сигаретами «Прилуки» легкі (групи 2, 5), 
відповідно на 27% і на 25%. Збільшення ширини пучкової зони наднирників відзначали у нащадків групи 3 
(батько-самець і мати-самка піддавалися нікотиновій інтоксикації сигаретами «Прилуки» легкі), на 15% і 
групи 6 – на 13%. Також у щуренят групи 6 реєстрували збільшення площі мозкової речовини в два рази. 
Отримані дані свідчать про активізацію секреції гормонів відповідних зон наднирників, що є ознакою спре-
сованості нащадків даних експериментальних груп. У групі 5 відзначається зменшення площі мозкової 
речовини на 24%, що можливо пов'язано з виснаженням її функції. Гістологічними дослідженнями надни-
рників у нащадків групи 2 встановлено збільшення ядер спонгіоцитів, поява ділянок цитолізу, а у тварин 
групи 3 – гіперплазію спонгіоцітов. У групі 3 абсолютна маса тимусу збільшується на 81%, в групі 6 - на 
55%. У цих групах збільшується на 50% і відносна маса тимуса в порівнянні з групами 1, 4. У групах 3, 5, 6 
збільшується площа ядер епітеліоцитів (на 17%, 21%, 34%). Виявлені зміни є специфічними проявами 
компенсаторної відповіді на загоєння ран у нащадків, батьки яких зазнавали хронічного обкурювання. 

Ключові слова: місцевий імунітет, механічна рана, пасивне куріння, наднирники, спонгіоціти, тимус, 
епітеліоцити. 

 
УДК 616–001.3–092.9–02:613.84  
ОТДАЛЕННЫЕ ПОСЛЕДСТВИЯ ПАССИВНОГО КУРЕНИЯ РОДИТЕЛЕЙ  
НА МОРФОФУНКЦИОНАЛЬНОЕ СОСТОЯНИЕ НАДНОЧЕЧНИКОВ  
И ТИМУСА В ИХ ПОТОМКОВ 
Ткаченко В. Н., Комисова Т. Е. 
Резюме. В эксперименте показано, что изменения в морфофункциональном состоянии надпочечни-

ков и тимуса у потомков-крыс, выношенных в условиях родительского курения, проявляются в зависимо-
сти от обкуривания только отца, или отца и матери, а также от сроков сделанного надреза кожи. Выявле-
но уменьшение общего количества спонгиоцитов у потомков выведеных из эксперимента на 24 ч и 48 ч 
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после нанесения механической раны, отцы которых подвергались пасивному курению сигаретами 
«Прилуки» легкие (группы 2, 5), соответственно на 27% и на 25%. Увеличение ширины пучковой зоны 
надпочечников отмечали у потомков группы 3 (отец-самец и мать-самка подвергались никотиновой ин-
токсикации сигаретами «Прилуки» легкие), на 15% и группы 6 – на 13%. Также у крысят группы 6 регист-
рировали увеличение площади мозгового вещества в два раза. Полученные данные свидетельствуют об 
активизации секреции гормонов соответствующих зон надпочечников, что является признаком стресси-
рованности потомков данных экспериментальных групп. В группе 5 отмечается уменьшение площади 
мозгового вещества на 24%, которое возможно связано с истощением ее функции. Гистологическими 
исследованиями надпочечников потомков группы 2 установлено увеличение ядер спонгиоцитов, появле-
ние участков цитолиза, а у животных группы 3 – гиперплазию спонгиоцитов. В группе 3 абсолютная мас-
са тимуса увеличивается на 81%, в группе 6 – на 55%. В этих группах увеличивается на 50% и относи-
тельная масса тимуса в сравнении с группами 1, 4. В группах 3, 5, 6 увеличивается площадь ядер эпите-
лиоцитов (соответстенно на 17%, 21%, 34%). Выявленные изменения являются специфическими прояв-
лениями компенсаторного ответа на заживление ран у потомков, родители которых подвергались хрони-
ческому обкуриванию.  

Ключевые слова: местный иммунитет, механическая рана, пассивное курение, надпочечники, спон-
гиоциты, тимус, эпителиоциты. 
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