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FEATURES OF CYTOKINE ADJUSTING MALFUNCTION FOR PATIENTS WITH GOUT
DEPENDENT UPON THE STAGE, LEVEL OF COMORBIDITY AND TREATMENT

O.1. Doholich, O.1. Voloshyn

Abstract. It has been established that in patients with gout, dependent on the stage of its development and intensity of
polymorbidity and comorbidity adjustings of chronic inflammatory process progress and cytokine chain gets disturbed.
Attainment of clinical remission of articular syndrome in patients with gout and significant expression of imbalance of pro-
and anti-inflammatory cytokines is indicative of pathogenic "contribution" of comorbidity pathological conditions, espe-
cially metabolic syndrome, to support the chronic inflammatory process.
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OF NEOVASCULAR RETINOPATHY
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Abstract. The effect of cord blood derived nuclear
cells on neovascular retinopathy in experimental rats was
studied.

Regression of neovascular tissue, retinal structure
normalization was found after 45 day post single in-
travitreal injection of cord blood derived nuclear cells.
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Introduction. Over ten years ago quiescent
neural stem cells in mammalian retinas were found
[16]. Besides promising aspects of the biology of
stem cells in experiments, the use of these cells has
been suggested as a treatment to the retinal diseases
[15].

The field of stem-cell research holds great po-
tential for the treatment of retinal disease. However,
stem-cell therapy application in practice is always
balancing between a successful transplantation of
cells in experiments and controversial results of the
first clinical trials [5].

Most blinding retinal pathologies in its patho-
genesis pass through a neovascularization phase.
These diseases include diabetic retinopathy, wet age-
related macular degeneration, retinopathy of prema-
turity, and neovascularization due to central retinal
vessels occlusion.

Despite significant advances in traditional treat-
ment, prevention of complications and progression
of the retinal pathology and optic nerve [11-14], we
could not restore lost visual functions to date. In ad-
dition, the question about the multiplicity of injec-
tions of anti-VEGF drugs and the amount of repeat
procedures remains uncertain.
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Successful results and broad application pros-
pects of cryopreservated stem cells in different areas
of medicine sparks interest in their use in ophthal-
mology.

Stem cells (SC) have a high proliferative capac-
ity and the ability to reproduce themselves to main-
tain homeostasis tissue they belong to. The resulting
current data indicate a positive impact of the stem
cells use for damaged tissue regeneration. There are
several sources of retinal neurons, including neu-
ronal SC, ciliary margin cells, embryonic SC, bone
marrow and cord blood [5].

15 years ago Japanese scientists showed suc-
cessful transplantation of neuronal SC in the dam-
aged retina in experiment [10]. However, these stem
cells derived from hippocampus and subventricular
zone, therefore their getting is a complex, time-
consuming and expensive process.

In earlier experiments, the ciliary epithelium
cells were also considered to be possible sources of
stem cells in the retina [16]. However, according to
Kharuta marginal cells lose their ability to regenerate
shortly after transplantation [8].

Embryonic stem cells (ESCs) have high differ-
entiation ability. Human embryos are most fre-
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quently destroyed as the stem cells are harvested. A
recent study created new stem lines by deriving hu-
man ES cells from single blastomeres, which al-
lowed obtaining the material without destroying em-
bryos [9]. Unfortunately, this source is not available
for Ukrainian researchers.

Auto bone marrow cells (BMCs) do not suffer
in transplantation from the problem of the human
leukocyte antigen (HLA) barrier, but, since these
BMCs would also carry the same abnormal gene as
the retinal neural cells (RNCs) in hereditary diseases,
the disease(s) could redevelop.

Cord blood stem cells (CBSCs) express the
same markers as ESC, and can differentiate into the
three embryonic layers: mesoderm (endothelium-like
cells), ectoderm (neuron-like cells) and endoderm
(insulin producing cells). CBSCs are less demanding
in terms of division compared to embryonic cells.
However, it should be noted that the potential for
long-term proliferation of CBSCs is significantly
reduced during prolonged cultivation [17].

It can be assumed that further optimization of
cryopreservation conditions, low temperature storage
and cultivation will improve the proliferative poten-
tial of CBSCs.

Moreover, from a technical standpoint, getting
CBSCs is much simpler than ESCs. Thus, cord blood
cells are the most suitable source of stem cells. De-
velopment of slow-release formulations of the drug
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substance and methods of gene therapy to stimulate
retinal cells released neurotrophic factors are solu-
tions to the problem of therapy duration. The use of
stem cells as long-acting agents may be the most
affordable way [7].

The aim. To study retinal morphological
changes after intravitreal injection of cryopreserved
cord blood stem cells to experimental animals with
neovascular retinopathy.

Materials and methods. In our study we used
newborn Wistar rats (n=30). We used brinzolamide-
induced retinopathy as a model of neovascular reti-
nal pathology. Brinzolamide was injected intraperito-
nealy to 20 rats in dose 200 mg/kg, twice daily from
days 2 to 7 [3-4]. After 5 days of recovery the rats
were randomized to either:

First group — experimental. Rats were given
intravitreal nuclear cells injection n=10 (20 eyes);

Second group — control. Animals with no treat-
ment, n=10 (20 eyes);

Third group — intact. Normal rats, n= 10 (20
eyes).

For experimental treatment we used cryopre-
served cord blood derived nuclear cells (CB NC).
We performed single intravitreal injection of CB NC
in dose 0, 0125 ml (100 000 cells) to animals from
experimental group.

Animals were treated according to European
Convention for the Protection of Vertebrate Animals

ILM

Pic. 1. Normal rat retina. Hematoxylin-eosin staining. x400: internal limiting membrane (ILM), nerve fiber layer (NFL), gan-
glion cell layer (GCL), inner plexiform layer (IPL), inner nuclear layer (INL), outer plexiform layer (OPL), outer nuclear layer
(ONL), photoreceptors layer (PhL), pigment epithelium layer (PEL)
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Pic. 3. Control rat retina. Hematoxylin-eosin staining. x100.
Arrows indicate neovascular tufts
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Pic. 2. Normal rat retina. Hematoxylin-eosin staining. g Y _". .
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Pic. 5. Experimental rat retina. Hematoxylin-eosin staining.
x400. Arrows indicate conglomerates of involutioned newly
formed vessels

Pic. 4. Control rat retina. Hematoxylin-eosin staining. x100.
Arrows indicate neovascular tufts above ILM (white), in the
vitreous cavity (grey), near by lens posterior capsule (black)

Pic. 6. Experimental rat retina. Hematoxylin-eosin staining.
x400. Arrows indicate ILM, that is clearly visualized, its
surface is smooth (black arrows). At the extreme periphery
of the retina there are newly formed vessels involution
(white arrows)
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Table 1

Dynamics of morphometric changes in the retina of animals in the experimental

and control groups (B MkM)

Experimental group Control group
Mean +SD Mean +SD
Central zone 180* 1,41 165 0,63
Periphery 139,8* 2,0 125 1,41
IPL 29,2% 0,75 232 0,98
OPL 7* 0,9 5 0,63
INL 24%* 1,55 17,8 0,75
ONL 40,5% 1,38 31,8 1,17
GCL 19%* 1,1 15 1,41
*- statistically significant (p<0,05) difference according to Student's criteria
Table 2
Dynamics of morphometric changes in the retina of animals in the intact
and experimental groups (B MKM)
Experimental group Intact group

Mean +SD Mean +SD

Central zone 180* 1,41 206 1,41
Periphery 139,8* 2,0 155 0,98
IPL 29,2% 0,75 38,2 0,75
OPL 7* 0,9 9,3 1,03
INL 24* 1,55 27,7 1,86
ONL 40,5% 1,38 43,7 1,03
GCL 19%* 1,1 22 0,63

*- statistically significant (p<0,05) difference according to Mann-Whitney's criteria

used for Experimental and Other Scientific Purposes
(Strasbourg, 18.111.1986). On the 45™ day all the rats
were euthanized. Each eye was enucleated and kept
immersed for at least 21 days in a fixative solution
containing 4 % paraformaldehyde [1]. Six paraffin-
embedded sections (thickness, 5 um) cut through the
optic disc of each eye were prepared in a standard
manner and stained with hematoxylin and eosin.
Light microscope images were photographed using a
digital camera.

To investigate the damage in each retinal layer
after intraperitoneal brinzolamide or saline injec-
tions, we evaluated the number of cells in the gan-
glion cell layer (GCL) and the thicknesses of the
inner plexiform layer (IPL), inner nuclear layer
(INL), outer plexiform layer (OPL), and outer nu-
clear layer (ONL). The cells in GCL and the thick-
nesses of the IPL, INL, and ONL at a distance be-
tween 375 and 625 pum from the optic disc were
measured on the photographs in a masked fashion by
a single observer.

Results & Discussion. Rat retinas from intact
group animals is represented by ten distinct layers
that had different thickness in the central and periph-
eral areas (2044+2,16 pum and 154,06£1,61 pm,
tabl.1). Photoreceptor outer segments were short,
most were fragmentary. Pigment epithelial cells
formed a brushy structure, contained dark areas.

Thickness of IPL was 42+2,19 um, OPL — 18+1,63
pm, INL — 40,94+1,77 um, ONL — 55+1,89 pm,
GCL - 23,06+1,76 pm (tabl. 1).

In the retinas of intact animals the internal limit-
ing membrane (ILM) in the central and peripheral
parts was thin, but well-defined (pic. 1).

This membrane was neuroglial and consisted
mainly of astrocytes, there were no newly formed
vessels in its structure (pic. 2).

Meanwhile, in the rat eyes from the control
group were revealed morphological patterns of de-
veloped proliferative retinopathy, exciting medial
and extreme peripheral areas of the retina (pic. 3).

Neovascular tufts located not only at ILM, but
also on in the vitreous cavity, near by lens posterior
capsule (pic. 4).

Internal limiting membrane had a vague outline
and was poorly differentiated. On its surface newly
formed vessels were defined. In addition, almost the
entire surface of the ILM determined the formation
of fibrous tissue (epiretinal membrane). Peripheral
part of the retina was positive to traction deforma-
tion.

In the rat eyes from the experimental group at
the mid-peripheral retina we observed newly formed
vessels at different stages of involution. Latter
formed conglomerates of membrane structures with
the nuclei of endothelial cells (pic. 5).
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Growths of fibrous tissue on the surface of the
ILM were not determined. ILM was clearly visual-
ized in all sections. At the retinal extreme periphery
areas of desolated newly formed vessels as well as
smoothing and flattening of the retinal layers were
determined (pic. 6).

In addition, there was an increase in the retina
thickness in experimental group treated with the CB
NC, compared to those in control group (tabl. 1). The
difference in the central and peripheral areas main-
tained. To note, the greatest changes were discovered
in the inner nuclear layer. It is well known there are
located horizontal, bipolar cells, as well as a large
number of Muller cells. It is proved that the latter,
having a high metabolic activity, deliver products of
retinal neurons glycogen breakdown required for
aerobic metabolism. Muller cells also carry out re-
moval of metabolic products from neurons (carbon
dioxide, ammonia, products of amino acid metabo-
lism), and protect neurons from excessive release of
neurotransmitters. It is important to indicate that the
cells of Muller express retinoic acid that is important
in the development of the retina, central nervous sys-
tem, as well as the visual pigment metabolism [17].

Comparing the morphometry data from intact
and experimental groups, we noticed that the retina
of animals from the experimental group still remains
more flattened, but there was a tendency of layers
thickening, mainly the inner nuclear layer (tabl. 2).

Conclusions

1. Thus, the potential possibility for regression
of newly formed blood vessels in the retina was
demonstrated. It is promoted by administering the
preparation of cryopreserved cord blood to the ex-
perimental animals. This fact was confirmed pathol-
ogically. After 45 days from the beginning of experi-
ment, and 30 days after intravitreal injection it was
morphologically identified as follows:

2. Newly formed vessels in the eyes of rats in
the experimental group underwent involution and
forms a conglomerate of membrane structures with
few nuclei of endothelial cells;

Neovascularization was not accompanied by
appearance of fibrous tissue and epiretinal membrane
formation in the eyes of rats in the experimental
group.

Neovascular retinopathy with active neovascu-
lar membrane and vitreo-retinal traction in the poste-
rior segment of the eyeball was detected in the ani-
mals' eyes from the control group.

Thus, the newly formed vessels appearing after
intraperitoneal administration of brinzolamide in a
dose of 200 mg / kg and underwent involution gradu-
ally after single intravitreal injection of cryopre-
served cord blood. Injection of cryopreserved cord
blood hindered the development of an active prolif-
erative retinopathy with vascular epiretinal mem-
branes and high risk of retinal detachment. In addi-
tion, there was an increase in the thickness of the
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retinal layers (mainly inner nuclear layer) in the ex-
perimental group which suggests a high functional
activity of these cell layers. These data suggest that
the influence of cryopreserved cord blood cells may
both reverse the development of existing new vessels
and suppress neovascularization process in general.
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IMATOMOP®OJJOI'HYECKHE ACHHEKTBI HPUMEHEHWA KPUOKOHCEPBUPOBAHHBIX
AAPOCOJEPKAINMX KJIETOK IYIIOBUHHOU KPOBHU ITPU HEOBACKYJISIPHOU
PETUHOIIATHUH Y DKCIHHEPUMEHTAJIBHBIX KPBIC

10.A4. JIémun’, I1.B. Beneyxan’

Pe3ome. B skcniepuMeHTanbHOI paboTe M3ydanoch AEHCTBHE Mpernapara KpHOKOHCEPBHPOBAHHOW KOPHOBOW KPOBH
Ha CeT4aTyIo 000JI0UKY KPBIC C MOJEIMPOBAHHON HEOBACKYJISIPHOH peTHHONATHEH.

VYcTaHOBIEHO, YTO Ha 45-ble CyTKH MOCIE OJHOKPATHOIO MHTPAaBUTPECAIBLHOIO BBEACHMS SIPOCOAEPHKALIMX KIETOK
IIyHOBUHHOM KPOBH IPOUCXOAUT 00paTHOE pa3BUTHE HOBOOOPA30BAHHBIX COCYIOB M HOPMAaIN3alusl apXUTEKTOHHKU ceTdya-
TOI 000JI0UKH.

KumioueBsle c10Ba: KpHOKOHCEPBUPOBAHHAs KOPJI0Basi KPOBb, HEOBACKYJIAPU3allUs, PETUHONATHS, CTBOIOBBIE KIIETKH.

MATOMOP®OJIOT'TYHI ACIIEKTHU 3ACTOCYBAHHS SI/IPOBMICHUX KJIITUH
KOPJOBOI KPOBI ITPU HEOBACKY.ISIPHIA PETUHOIIATIQ
Y EKCHEPUMEHTAJIBHHUX LIIYPIB

10.A. /lvomin’, I1.B. Bineyvra’

Pe3tome. B excniepuMmeHTasbHI poOOTi BUBYAAcs Jis mpenapary KpioKOHCEPBOBAHOT KOPJOBOI KPOBI Ha CITKIBKY
IIypiB i3 MO/IEILOBAHOIO HEOBACKYISIPHOIO PETHHOMATIEIO.

Bcranosneno, mo Ha 45-Ty no0y micis 0JHOPa30BOro iHTPaBITPEAIbHOTO YBEICHHS SAPOBMICHHX KJIITHH KOPAOBOI
KpOBI BiZI0yBaeThCsl 3BOPOTHHI PO3BUTOK HOBOYTBOPEHHX CYAMH 1 HOpMaizallis apXiTeKTOHIKH CITKiBKH.

Kiro4oBi ci1oBa: kpiokoHCEpBOBaHA KOPIOBA KPOB, HEOBACKYJIISIPH3aLlisl, PETUHOMATIsA, CTOBOYPOBi KIIITHHH.

'XapkiBchka MeUUHA aKaAEMist TiCISTUIIIOMHOT OCBITH
? IncTutyT npoGieM kpioionorii i kpiomenuiuan HAH Vipainu
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