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HISTOLOGICAL CHANGES OF STRUCTURAL COMPONENTS IN LY MPH NODES
OF RATS AND CHANGES IN BIOCHEMICAL BLOOD INDICES
IN EXPERIMENTAL OBESITY
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The article analyses the results and data of exatial study performed on white female and makeohteproductive
age (2.5-3.5-months). The purpose of the studytavastablish the histological changes of rat lympties structural components
and changes in biochemical blood parameters thrdiffgrent terms of experimental obesity. The bemiical analysis of white
male and female rats’ blood for the level of glgoaLT, AST, cholesterol and triglycerides was madrout throughout the
experiment. After one week of experiment, them@nisnsignificant expansion of the marginal andicatfymphatic sinuses. With
the experiment duration increase all pathologibainges exacerbate.
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This study is a part of complex projects «Morphalab characteristics of internal organs and vasaulzed in
ontogenesis in the norm and patterns of their restiring in obesity and effects on the body of jplay$actors», state registration
number 0119U102059.

One of the most topical problems of modern societthe body overweight [6-9]. Obesity is a
chronic recurrent disease manifested by excessuarulation of adipose tissue and is the reswdhefrgy
intake and discharge imbalance in individuals vhigheditary predisposition or in the absence of@:|
11]. According to recent calculations, every thimbabitant of the Earth has overweight, and evenyht
one is suffering from obesity [4].

An important role in the whole body homeostasiplaég/ed by lymphoid (immune) organs. The
secondary lymphoid (immune) organs include lympldeso In secondary lymphoid organs, antigen-
dependent proliferation is taking place togethehifferentiation of T-B-lymphocytes entering thieod
from the primary lymphoid organs. It provides areguiate immune response of the body to foreign
antigens. Changes in lymphoid organs after affgdtie body of various harmful factors, includingigis
have been studied for a long time [1-3, 5, 10xperimental obesity, the results obtained by titeas
showed that the thymus and spleen react differeéntilie long-term use of a high-calorie diet. Chesm
the mass and cellularity of the thymus and theespleere of a multi-directional nature. High-calataget
resulted in a decrease in the mass of thymus,gecelith. In the spleen, on the contrary, there was a
increase in the mass, a decrease in cellularity [5]

However, there is not enough data on the lymphagdms changes under the obesity conditions.

The purpose of the work was to study histological changes @b lymph nodes structural
components; to study the biochemical blood indickeanges through different terms of experimental
obesity.

Materials and methods.We carried out the study on 50 white rats of rdpmive age (2.5-3.5
months) weighing 150-180 g. Microanatomy of the pynmodes structural components in white rats under
conditions of physiological norm was studied oririt8ct animals. Experimental animals were dividdd i
4 groups: the first group (10 animals), being feldigh-calorie diet for one week; the second gral® (
animals), fed high-calorie diet for two weeks; thd group (10 animals), fed high-calorie diet foree
weeks; the fourth group (10 animals), fed the sdiaefor four weeks.

Each group included 5 male and 5 female rats. ldajbrie diet was achieved due to the fact that
glutamate sodium was added into food in a doseQf @ / kg of rat body weight.

The experiment was performed according to the ageee on scientific cooperation between the
Department of Human Anatomy and Histology of thecUfy of Medicine of Uzhhorod National
University and the Department of Normal AnatomyDainylo Halytsky National Medical University on
November 18, 2013 at the Department of Normal Amgtof the Danylo Halytsky Lviv National Medical
University. The study was performed in accordandé ¥he provisions of the European Convention for
the protection of vertebrate animals used for drpeantal and other scientific purposes (Strasbol@§6),
Council of Europe Directives 86/609 / EEC (19863w_of Ukraine No. 3447-1V “On the Protection of
Animals from Cruelty”, the general ethical prinapl of experiments on animals adopted by the First
National Congress of Ukraine on Bioethics (2001).

Images from the histological preparations of thébethaped and mesenteric lymph nodes in the
computer monitor were displayed from the MICROmM&DSICAN microscope by means of the Vision
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CCD Camera. The studies were carried out withinetftablished schedule of the trial in samples sthin
with hematoxylin, eosin and azane.

To control the state of the liver, blood vessedgiltaries and heart, a biochemical analysis of the
white male and female rats’ blood was performeddtermine the glucose, ALT, AST, cholesterol and
triglycerides content throughout the experiment.

Results of the study and their discussion.
In animals of the intact and control groups,
according to our histological studies, the strugtur
of the iliac and mesenteric lymph nodes was
compliant with the species norm. Externally, the
lymph nodes are surrounded by a connective-tissue
capsule, from which numerous trabeculae lead
inside the node’s parenchyma. On the node’s
concave side a hilum is located. Parenchyma
consists of a cortical substance located on the
node’s periphery, and is closer to the gate of the
medullary substance. Under the capsule there is a
marginal sinus. In the cortical substance there are
— primary and secondary lymphoid follicles. The
Fig. 1. A mesenteric lymph node of an intact whdemale. S€CONdary ones contain clearing centers: germinal
i3 S i 4 moowimsarce &t Comers. There s @ marginallayer around them. The
hilum of the Ynode; 6 - lymph cord;17 - medullaryrigh sinus 8 - medullary _SUbStan(_:e contalns. Iymph F:OI’dS and
marginal sinus. medullary intermediate lymph sinuses (fig. 1).

After 1-2 weeks of experiment, both in male anfkimale rats, the general structure of the lymph
node corresponds to that of the intact animal grdinere is a slight increase of the marginal ared th
cortical lymph sinuses (fig. 2A). Two weeks aftitre medullary lymph sinuses get expanded. The veins
and arteries are full-blooded (fig. 2B). The capsalsomewhat thickened.

Fig. 2. A fragment of a mesenteric lymph node witdte female rat (A) and white male rat (B) afteedA) and two (B) weeks of the

experiment. Azane stained. Magnif: A - obj. x 1€ylox 10; B - obj. x 20, ocul. x 10. Designatién:1-capsule; 2 - slightly expanded marginal
sinus; 3 - expanded cortical lymph sinus; 4 - tcaiteg 5 - secondary lymphoid follicle. B. 1 - varse and full-blooded veins in the paracortical
region; 2 - varicose and full-blooded vein in thedulla; 3 - medulla lymph cord; 4 - expanded medyllymph sinus; 5 - cortical substance.

A.

The level of glucose in the blood of white malesrgtows to its maximum after two weeks of the
experiment by 72.3%, then gradually reduces aratt &ftr weeks it exceeds the intact animals’ inslicg
16.7%. The level of glucose in the blood of whgenhle rats grows to its maximum after one weekef t
experiment by 67.7%, then gradually reduces andvi@eks after it is lower by 13.7% than in the atta
animals (table 1).

Table 1
Indices of blood glucose levels in white rats, mmb(M = m)
Group name White male rat White female rat
Intact animals 5.9+0.09 6.0+0.08
Groupl 6.14+0.1 10.06+0.11
Groupll 10.58+0.12 9.56+0.1
GrouplIIl 7.9+0.08 5.76+0.05
GrouplV 7.08+0.12 5.18+0.09
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The ALT level in the blood of white male and femedés grows to its maximum after two weeks
of experiment, which exceeds the rate of intacimats by 57.3% and 40.4% respectively. During the
experiment, it gradually reduces and four weekesraiftis by 18.2% and 11.6% less than that of intac
animals (table 2).

The AST level in the blood of white male rats grotesits maximum after one week of the
experiment by 44.2% and 40.4% respectively, excepetliat of intact animals. During the experiment it
fluctuates, and four weeks after it exceeds by 8idntact animals’ index. The AST level in thedd
of white female rats does not change significadtlying the experiment (table 2).

Table 2
Indices of ALT and AST levels in the blood of whitgats, U/L (M £ m)
Group name White malerat |  White female rat White male rat | WHimale rat
ALT AST
Intact animals 76.5+0.2 67.5+0.18 175.7+0.35 16820.
Groupl 93.4+0.3 58.9+0.21 253.4+0.39 148.7+0.7
GroupIl 120.3+0.31 94.8+0.29 172.4+0.33 167.8+0.67
GrouplII 96.7+0.4 61.3+0.22 240.8+0.77 172+0.56
GrouplV 62.8+0.08 59.7+0.09 189.7+0.45 168.2+0.44

The level of cholesterol in the blood of white medés and white feline rats increases as much as
two weeks of the experiment, which is 2.5 and res$ correspondingly higher than the rate of intact
animals. During the experiment, it decreases soratahd in four weeks it is 56.7% and 82.8% higher
than the rate of intact animals (table 3).

The level of triglycerides in the blood of white lmaats at the beginning of the experiment
decreases, and from the second week begins taseend in four weeks it is 11.6% less than theaht
intact animals. The level of triglycerides in tHedad of white female rats increases as much asr2es
in two weeks of the experiment, then gradually dases and returns to the level of intact animals fo

weeks later (table 3).

Table 3
Indices of cholesterol (mmol/l) and triglyceridesfimol/l) in blood of white rats (M + m)
White malerat | White female rat White male rat WHigmale rat
Group name - -
cholesterol triglycerides

Intact animals 0.9+0.01 0.87+0.02 0.69+0.009 0.60%0
Groupl 2.2240.011 2.54+0.011 0.28+0.006 0.96+0.01
Groupll 1.77+0.013 1.16+0.01 0.29+0.09 1.92+0.011
GrouplIl 1.95+0.01 1.63+0.013 0.53+0.008 0.62+0.009
Group IV 1.41+0.01 1.59+0.011 0.61+0.007 0.68+0.01

After three weeks of the experiment, the capsulétheflymph nodes is thickened, containing a
large amount of adipose tissue. Arteries in theenmatenchyma and its hilum with a thickened walll, f
blooded; vessels, veins and venules are deformitatedl and full-blooded (fig. 3). The number of
secondary lymphoid follicles in the cortical sulnsta of the mesenteric and iliac lymph nodes grostk b
in male and in female rats.

e AR &S oy A R e R

Fig. 3. Venule (1) with a thickened swollen wall the
paracortical region (2) of a white female rat’s prsric lymph node
after three weeks of experiment. Azane stained.rlagbj. x 40,
ocul. x 10. Designation: 2 — medullary lymph co&d: a slightly

A

enlarged medullary lymph sinus.

Fig. 4. White female rats’ mesentery lymph no
of the experiment. Stained with hematoxylin andreddagnif.: obj. x 5,
ocul. x 10. Designations: 1 - accumulation of askptissue around and in
the thickness of the capsule; 2- thickened cap3ulsecondary lymphoid

TR

ST
derdtiur weeks

follicles in the cortical substance; 4 — medullsuipstance.
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After four weeks of the experiment, the number @fandary lymphoid follicles in the cortical
substance of the mesentery and iliac lymph nodesmes to grow both in male and in female rate Th
germinal center is cleared, enlarged (fig. 4). Hmeount of adipose tissue grows around the body.
Trabeculas leaving the capsule are pronouncedkethéd. The area of cortical substance reduceshand
of medulla, respectively, grows, which is more manced in male rats. Arteries have thickened walls,
full-blooded. Veins are varicose, deformed, fulbddled. The marginal sinus is unevenly enlarged.
Medullary lymph nodes are enlarged, tortuous @jg.B-lymphocytes, plasmacytes and macrophages are
densely located in the medullary lymph cords.

In female rats, a large proportion of adipose &d3as been found around the organ. In male rats,
destructurization in the cortical substance is nigguently observed: the integrity of the mantee is
lost, the elongated germinal center is expandedreTts a large number of vacuole-like structurethe
capsule.

As a result of the analysis of modern literaturégis been found that the development of obesity
causes pathological changes in the lymphatic systaain as an increase in the average size of thersp
in animals was found to be 38%, indicating splengahe In the study of histological preparationd o
spleen there was a significant expansion of vesausses (sinusoids), macrophages filled with dafps
hemosiderin were revealed, on some sections, edlyearound small vessels, eosinophilic aggregation
and accumulation of lipids in the extended sinuseéde revealed. Consequently, a high-fat diet tedul
from splenomegaly, which the authors associate suitisoidal dilatation and intracellular and inethaar
deposits [7].

Expansion of lymph sinuses, expansion and full téabof vessels is also noted in studies of
other authors [5, 7].

With the help of light and electron microscopy ikl preparations of the experimental group of
animals, the expression of enlarged sinusoidallleaps, microvessicular steatosis, an increasthén
proportion of connective tissue in the liver, heggtes with an excessively extended smooth endoydtas
net, altered mitochondria and signs of necrosi® limen revealed [7].

Thus, adipose tissue is a complex endocrine ordays&action on organs and tissues is weighty
and diverse, increasing the likelihood of multidiseases. The study of the dynamics of changdsein t
structural organization of organs and tissues, et & possible methods for their correction, remai
relevant and important for both theoretical andcfical medicine. According to the results of ourdst,
we showed an increase in the relative area of thefendent zone and a decrease in the T-dependent.
Similar changes can lead to redistribution of aigtiin the direction of humoral immune responseefeh
are signs of constant immune activity.

As a result of the study performed on male and femas, we found that histological changes in
the structural components of the iliac and mesgriyenph nodes were already observed after a week: a
slight expansion of the marginal and cortical lynmgldes. With the duration of the experiment indregs
all changes are worsened. In the cortical substdheanumber of secondary lymphoid follicles grothe
marginal sinus expands, the capsule thickens, adetion of adipose tissue around the organ is gaiylu
increasing.

In female rats, a large proportion of adipose #s@ifound around the organ. In male rats,
destructurization of cortical substances is mogquently observed.

In the biochemical analysis of the experimentah®ais’ blood, after four weeks of high-calorie
diet, it was found that the level of glucose in t@hhale rats exceeds the indices of intact animals.7%,
and in female rats it is lower by 13.7%; ALT redsity 18.2% and 11.6% respectively; AST in the white
male rats’ blood grows by 8.0%; cholesterol levelvegs by 56.7% in white male rats and by 82.8% in
white female rats; the level of triglycerides i tivhite male rats’ blood grows by 11.6%.
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I'ICTOJIOT'TYHI 3MIHU CTPYKTYPHHUX
KOMIIOHEHTIB Y JIM®ATHYHHUX BY3JIAX
HYPIB TA 3MIHU BIOXIMIYHUX ITOKA3HHUKIB
KPOBI IIPU EKCIIEPUMEHTAJIBHOMY

I'NCTOJIOIT'NMYECKHUE U3BMEHEHUS
CTPYKTYPHBIX KOMIIOHEHTOB
B IMMO®ATUYECKHUX Y3JAX KPbIC U SMEHEHHUS
BUOXUMHYECKHUX IIOKA3ATEJIEH KPOBH

OKHNPIHHI IPU DKCIIEPUMEHTAJIbBHOM OKUPEHUU
I'apanxo T.B. I'apanko T.B.

Y pmaHiii craTTi HaBeOeHI Ta TPOAHaTi30BaHi B nanHOW cTaThe NpPHBENCHH W NPOAHATU3UPOBAHBI
pe3yibTaTH  EKCIIEPUMEHTAIBHOTO  JIOCHI/DKEHHs, SIKe Pe3yJbTaThl AKCIEPHUMEHTAJIBHOIO HCCIEIOBAHUS, KOTOpPOE
NPOBOAMIOCS Ha OMMX I[Iypax, caMKax 1 caMIsiX [OpOBOAMJIOCE Ha OeJbIX  KpbicaXx caMKax M camiax
pemponyktuBHoro  Biky  (2,5-3,5 wicsami). Meroo penpoayktuBHOro Bospacta  (2,5-3,5 wmecsma). Ilensio
JOCII/UKEHHsT OyJI0O BCTAHOBJICHHS TiCTOJIOTIYHMX 3MIH  HCCIIEIOBaHMs SIBISIETCS  YCTAHOBJICHHE T'MCTOJIOTMYECKHX

CTPYKTYPHHUX KOMIIOHEHTIB JiM(paTUYHHX BY3IIB HIypiB i
3MiHM OIOXIMIYHHX ITOKa3HHKIB KpOBI B pi3HI TepMiHU
eKCIIepUMEHTAJILHOTO OKHpiHHA. [IpoBeneHo GioXimiyHMIA
aHaIi3 KpoBi OUIHX IIypiB-caMIliB i O6IMMX IIypiB-caMOK Ha
piBens rroko3u, AJIT, ACT, xonectepuHy 1 TpUTTIIEPUIIB
MIPOTSITOM BCHOTO EKCIepUMeHTy. Uepe3 OAMH THKIECHb
SKCIIEPUMEHTY CIOCTEpPIracThCsi HE3HAYHE PO3IIMPEHHS
KpaifoBoi 1 KOpKOBHX JTiM(aTuuHuX nasyx. [Ipu 30inpmenHi
TPUBAJIOCTI ~ EKCIIEPUMEHTY BCi  IATOJOTIYHI  3MiHH
TIOTJIHOIIOIOTCS.

KiwouoBi ciioBa: 0OXHpiHHS, EKCIIEPUMEHT, IIYp,
nimpaTraHui By301, TiMdonuTy.

HU3MEHEHUH CTPYKTYPHBIX KOMIOHEHTOB JTMM(paTHIECKUX Y3JI0B
KpbIC M M3MCHEHMs OMOXMMHYECCKHX IOKa3aTeleidl KpOBH B
pa3IMYHBIE CPOKH IKCIIEPUMEHTAILHOTO OXHpeHHs. [IpoBeneH
OMOXMMHYECKHH aHalM3 KPOBH OEJBIX KPBIC-CAMIIOB M OENBIX
KpBIC-caMOK Ha ypoBeHb rimoko3bl, AJIT, ACT, xonecrepuHa u
TPUIJIMIEPHIOB B TEUCHUE BCEro JKcrepuMmeHTa. Uepes onHy
HENeNM0  JKCHepUMEHTa  HaOJIIofaeTcss  He3HAUHTEIbHOE
paciIMpeHne KpaeBoil 1 KOPKOBBIX JTuMdaTnueckux mnaszyx. Ipu
YBEJIMYEHHH  IPOJOJDKUTEIBHOCTH  OKCIIEPUMEHTa  Bce
MIaTOJIOTUYECKHE N3MEHEHUS yCYTyOISIOTCS.

KiioueBble cj10Ba: OXHPEHHE, SKCHEPUMEHT, KpbICa,
nuMaTuuecKuil y3ei, TMMQOLHTHI.
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THE NATURE OF ULTRASTRUCTURAL CHANGES INDUCED
BY ORCHIEPIDIDYMITIS IN THE MEN'S TESTES AND EJACUL ATE

e-mail: glodan.oksana@ gmail.com

In 14 testicular biopsy specimens of men with niaflertility, who had orchiepididymitis, aged 22-86ars we studied
the nature of ultrastructural changes and thegoefin ejaculate values. There were determinedriahéty and pycnosis of nuclei,
uneven expansion of perinuclear space, cytoplasouoliaation, homogenization of mitochondrial cristaexpansion of
endoplasmic reticulum cisterns and elements irGblgi apparatus in endothelial cells of the hemdlzafes, peritubular myoid
cells of the coiled seminiferous tubules lining stk cells, spermatocytes and spermatids, whichewsomplemented in the
ejaculate with reducing twice the sperm concemraith 1 ml, increasing 3 times the number of paipiwlal forms and reducing
the sperm motility.

Key words: testis, orchiepididymitis, germinal epitheliumlsekjaculate.

The work is a fragment of the research project “iEapaspects of andrology and correction of speganesis”, state
registration No. 0119U103671.

Acute orchiepididymitis is one of the most commanigal diseases of men of all ages, and the
most common one among the complications of tratistadlesurgical and instrumental interventions [B, 7
Half of orchiepididymitis cases involve sexuallgrismitted infections. Pathogens: Gonococci, Chlamyd
Streptococci, Escherichia coli, etc. penetratetdstis and epididymis through the vas deferen¥]2,
According to the literature data [3, 6], the spg@athology was found in all patients with orchiedighitis,
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