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DYNAMICS OF SERUM IMMUNOGLOBULINS AT HORSES
WITH DIFFERENT COURSES OF UVEITIS

The article presents results of the research of content of IgA, IgM and IgG in clinically
healthy horses (n=10) and horses with acute, subacute and chronic uveitis (n=10). During the
study feeding, maintenance and operation of horses all groups were similar. The concentration of
immunoglobulins was measured by radial immunodiffusion in gel by G. Mancini et al.

It is shown that the development of acute uveitis in horses associated with a significant
decrease of IgA and IgG content in the blood serum in the background of increase the IgM content
(disimmunoglobulinemia). Immunoglobulins content at subacute uveitis was not significantly
different from that one in clinically healthy horses, with the exception of a slight decrease in the
content of 1gG. The chronic relapsing course of uveitis associated with a significant decrease in the
authentic content of IgA and IgM at the same time reducing the apocryphal content of 1gG, that is
indicates on the development of disimmunoglobulinemia.
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Introduction. According to current scientific literature, immune disorders
underlie in many disease processes, including inflammatory lesions of the choroid
(uveitis), which arise on the background of various lesions — mechanical, toxic-and-
allergic, infectious, parasitic [1-4].

Uveitis is the inflammatory process that develops in the choroid, however, any
intraocular inflammation has long been called uveitis [3]. The most common name of
this disease worldwide is equine recurrent uveitis (ERU), which causes significant
loss to owners of animals [4-6].

Regardless of the etiology it is considered that uveitis is a result of complex
immune reactions leading to disruption of immunological tolerance in the eye and
makes it vulnerable to outside influence. This means that after the starting action of
etiology factor subsequent eye inflammation is the result of the effect on the immune
system of foreign factors in response to which the immune response develops in the
form of activation of immune cells [3-7].

It has been reported [2, 7], that a violation of the immune system functions
significantly influences on the course and the end of the inflammatory process,
including those in the eye. However, questions of humoral defense violations
organism at different courses of uveitis in horses covered enough in the domestic and
foreign scientific literature. On this basis, the study of immunological changes, in
particular, indicators of humoral immunity in the organism of horses with uveitis will
promote ideas about the pathogenesis of this disease, the development of reasonable
criteria and prognosis trends and schemes for the integrated treatment and prevention.
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The goal of the work was to study the content of immunoglobulin A (IgA), M
(IgM), G (IgG) in horses with acute, subacute and chronic course of uveitis.

Materials and methods. The serum of riding breeds horses served as the
material for immunological studies. Clinically healthy horses were involved in the
control group, horses with acute uveitis — in the first group, with subacute uveitis — in
the second and with chronic uveitis — in the third experimental groups of 10 animals
in each (n=10). During studies feeding, maintenance and exploitation of horses in
control and experimental groups were similar.

Blood samples were collected from the jugular vein in compliance with the
requirements of bioethics, sera were obtained with conventional method [8] and their
laboratory research was conducted at the State Scientific and Research Institute of
Laboratory Diagnostics and Veterinary and Sanitary Expertise (Kiev).

Laboratory tests for the study of the immune status of horses with uveitis were
determined under requirements for immunological examination of sick animals with
ophthalmic pathology [2, 7] and recommendations of international veterinary
ophthalmologists [4-6]. At this stage of research the humoral immunity was
determined by the content of IgA, IgM, IgG in the sera of horses.

Determination of the concentration of immunoglobulins was performed by
radial immunodiffusion in gel by G. Mancini et al. (1965) [8, 9]. Thus agar «Difco»
(US) as well as monospecific serum against IgA, IgM and IgG of horses producted by
Chemicon (USA) were used. Immunoglobulin content was determined from the
calibration curve expressing the relationship between the number of
immunoglobulins and diameter of precipitin rings.

Reference values of immunological parameters of blood of healthy horses
presented in works of domestic and foreign scientists were used in analyzing results
of researches [3, 8, 10-14].

The resulting digital material was treated statistically using Microsoft Office
Excel software. The difference between two values considered reliable at p<0,05;
0,01; 0,001.

Results of research and discussion. As seen from the table, in clinically
healthy horses of control group studied parameters of humoral immunity were within
reference values.

Table 1
Contents of immunoglobulin A, M, G classes in the sera of clinically healthy
horses and horses with uveitis, M+m, n=10

Groups of horses
Parameters — " . "
Control 15t acute uveitis | 2" subacute uveitis| 3" chronic uveitis
IgA, mg/ml 3,10+0,20 2,10+£0,19%* 2,70+£0,17%* 1,20+0,13***
IgM, mg/ml 2,60+0,12 3,50+0,75%* 2,30+0,14 1,104£0,08***
19G, mg/ml 18,30+0,20 14,10£0,13*** 17,50+0,18* 17,90+0,44

Note: * — p<0,05; ** — p<0,01; *** — p<0,001 compared with control group.

In the analysis and interpretation of the results we concidered that plasma cells
produce immunoglobulins of different types in response to antigens of different
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nature (immunoglobulins of serum and secretions, immunoglobulin receptors of
lymphoid cells and proteins, which are products of incomplete synthesis or
catabolism of immunoglobulins), which have a general principle of the structure and
functional relationship, which consists in providing resistance to disease and
regulation of homeostasis. Moreover, immunoglobulins are able to interact
specifically with an antigen, which caused their formation, to carry out various
effector functions, such as the ability to bind fixed on cells complement, selectively
penetrate cell membranes [1, 15].

Secretory IgA is contained mainly in the tears, secretions of the bronchi,
digestive tract and urinary tract, colostrum, milk, saliva, and it is a major factor of
humoral protection of the mucous membranes in the system of the so-called local
immunity. It actively binds microbial agents preventing their penetration into the
internal environment of the body [1]. During the immune response the synthesis of
different classes of immunoglobulins occurs. IgG and IgM are the most important to
characterize inflammation. They are used to determine the etiology of uveitis, as well
as for the differential diagnosis of primary and reactivation process at chronic uveitis
[2]. In this respect IgA is less important, but its low concentration in secretions and
serum is the manifestation of a form of humoral immunity factors deficiency, which
most often associated with predisposition to atopy [7]. Therefore, we examined the
IgA content in the serum of horses with uveitis. Results of research showed (see
table. 1), that in horses with uveitis there is a reliable decrease of IgA in serum in
acute course of the disease in 1,5 times (p<0,01) to 2,10 mg/ml, in subacute — in 1,2
times (p<0,01) to 2,70 mg/ml and in chronic — in 2,6 times (p<0,001) to 1,20 mg/ ml,
compared to the same period of clinically healthy horses. Established IgA deficiency
may indicate defects in B-cells, T-helper and T-suppressor, which are often
registrated in chronic inflammation, including infectious, processes, or point to an
autoimmune etiology of the disease [1, 2].

IgM play a significant role in primary immune response and are secreted upon
the first contact with any antigen at the initial stages of the immune response (soon
replaced by IgG class antibodies), and, therefore, they are the primary indicator of
infection («acute» infections) or activation of latent infections. These include
opsonins, cold agglutinins, normal antibacterial, antiviral and antierythrocytic
antibodies. IgM is the activator of the complement system. They can form a stable
complex with other protein molecules or fragments of the antigen that is an
indispensable step in absorption and digestion of antigens by phagocytes [1, 15].

Clear from research evidence, that in horses acute uveitis development is
accompanied by a significant increase in the content of IgM in 1,3 times (p<0,01) to
3,50 mg/ml, confirming the disease. In subacute uveitis IgM content in serum was not
significantly different from the index of clinically healthy animals, whereas at
chronic inflammation IgM content in the eye is reliable reduced in 2,4 times
(p<0,001) to 1,10 mg/ml compared to the clinically healthy horses.

Hyperimmune globulinemia IgM in acute uveitis can indicate the end of B-
lymphocytes maturation process at the level of cells, which synthesizing IgM. Along
with the M hypoimmune globulinemia in chronic uveitis, these changes indicate the
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development of disimmune globulinemia in different periods of the disease.
However, it should be noted that violations of the antibodies formation occure not
only at interruption of the development of B-lymphocytes (plasma cells are absent),
but also violation of B-cell regulation by T-helper cells in the recognition of maturing
B-cells by autoantibodies, and violation of secretion of immunoglobulins as well [1,
15].

70-80% of all serum globulins in animals are IgG and about 90% of functional
antibodies against wide spectrum of antigens (bacterial, virus, toxins, etc.).
Immunoglobulins of this class long time «live» in the organism and are the markers
of chronic infection [1, 15].

As a result, our research found that acute uveitis in horses accompanied by a
reliable reduction of IgG in serum in 1,3 times (p<0,001) to 14,10 mg/ml. In subacute
disease 1gG content was on 0,8 mg/ml (p<0,05) lower, and in chronic uveitis was not
reliable different from the index of clinically healthy horses. Established 1gG
deficiency in acute uveitis can contribute to the development of various
complications and progression of chronic inflammation [2, 4].

Thus, studies of immunoglobulins in serum of horses with uveitis indicate that
acute course of disease was accompanied by reliable decrease of IgA and 1gG content
against the background increase IgM content (disimmuneglobulinemia). In subacute
uveitis immunoglobulin content was not significantly different from that of clinically
healthy horses, with the exception of a slight decrease in the number of IgG. Chronic
recurrent course of uveitis is accompanied by reliable decrease of IgA and IgM
content and a slight unreliable decrease in IgG content at the same time, i.e.
disimmuneglobulinemia development that may contribute to the formation of
circulating immune complexes.

Established changes need to be considered in the development of pathogenetic
methods and schemes of complex treatment, as well as the formation of the prognosis
for this pathology, because IgA, IgM and IgG deficiency, and the reduction of 1gG
with increasing amount of IgM in serum are prognostically unfavorable [4], which it
was found in horses with acute uveitis.

Conclusions and prospects for further research:

1. The development of uveitis in horses was accompanied by a significant
impairment of humoral immunity that manifested with disimmuneglobulinemia in
any course of the disease due to the immunosuppressive effect of the etiological
factors on the organism.

2. The extent of violations of the humoral immune response depends on the
course of inflammation in the choroid and the severity of clinical manifestations and
Is the highest in acute and chronic uveitis, whereas in subacute disease these changes
are less pronounced.

3. Established changes should be considered for the improvement of the
concept of pathogenesis of uveitis in horses, system of clinical and immunological
prognosis of uveitis and methods of pathogenetic therapy in this pathology.

4. Prospects for future research are to conduct research on the cellular and
humoral factors of nonspecific resistance of the horses organism at various courses of
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uveitis for further comprehensive assessment of immunological changes in the

animals’ organism with this disease.
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JUHAMUKA CBIBOPOTOYHBIX UMMYHOIJIOBYJIMHOB VY JIOIIAJEHN ITPA
PA3JIMYHOM TEUEHUU YBEUTA / Mexenckuii A.A., Kueckas A.B.

IIpedcmasnensvt pesynomamul ucciedosanus cooepxcanus IgA, 1gM u 19G y kaunuuecku
300p06bIX owiadeti U OONbHLIX OCMPbIM, NOOOCMPLIM U XpOHUHecKum yeeumom (n=10).
Konyenmpayuro ummynoenobyiunos onpeoensnu memooom paouaibHOU UMmyHoouggysuu 6 zeie
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no G. Mancini et al.

Pazeumue ocmpozo yseuma y nowadeii conpogoicoanocb 00CMOBEPHbIM YMeHbUleHUEM
cooepacanusi 6 cvisopomke «kposu IgA u 190G ma ¢hone noeviumenus cooepocanus IgM
(Oucummynoenodoyrunemust). Ilpu  nooocmpom  yseume  cooepocanHue  UMMYHOIOOVIUHOB
00CMOBEPHO He OMAUYANOCH OM NoKazamenel KIUHUYECKU 300P08blX N0wadel, 3a UCKII0YeHuem
He3HaAuUmMenIbHo20 yMeHvuieHus konuuecmea 1gG. Xponuueckoe peyuousupyrowee meyerue ygeuma
CONPOBOIAHCOANOCH 3HAYUMENLHLIM O0CMOBEPHBIM YMeHbueHuem cooepxcanus IgA u 1gM npu
OOHOBPEMEHHOM — HEOOCMOBepHOM  CHUdiceHuu  codepoicanus 1gG, mo ecmv  pazsumuem
OUCUMMYHOIO0YIUHEMUU.

Knwuesvie cnosa: nowaou, 6onesHu 2naz, —yeeum, 2YMOPANbHGIL  UMMYHUMeEN,
UMMYHOI00YIUHbI.

AAHAMIKA CHUPOBATKOBUX IMYHOIJIOBYJIIHIB B KOHE 3A PI3HOI'O
ITEPEBIT'Y YBEITY / Mexencekuii A.O., KuiBceka I.B.

Bcemyn. [opywenns ¢ynxkyiu iMyHHOI cucmemu opeanizmy Cymmeso 8NAUBAE HA nepeoie i
pe3yibmam 3aKiHYeHHsl 3anaibH020 npoyecy, 8 momy uucii 6 oyi. IIpome, numanusa nopyuieHs
2YMOPANIbHO20 3AXUCMY Op2aHizMy 3a yeeimy 6 KOHeu ) HAYKOGIU Jimepamypi 6uceimieHi
HEOOCMammbo.

Mema pooomu — susuenns emicmy IgA, IgM ma IgG y cuposamyi Kposi Kouell 3a 20cmpoz2o,
ni020CmMpPo20 Ma XpPOHIiUHO20 yeeimy.

Mamepianu i memoou oocnioxcenusn. J[ocnioxncysanu cupo8amky Kpogi KAiHIYHO 300P08UX
KoHell (KOHMPONbHA 2PYNa), KOHel, X80pux Ha 20cmputl ygeim — nepuia, niococmputl ygeim — opyaa
ma XpoHiynuil yeeim — mpems 0ocniowni epynu (n=10). Konyenmpayiro IgA, IgM, 1gG y cuposamyi
Kposi koHeu eusHayanu memooom G. Mancini et al. Ompumanui yugposuii mamepian ob6poodaeHuil
CMAamucmuyHo.

Pe3ynvmamu 0ocnioyiceny ma ix 002080pennsn. Y KiHiuHO 300posux Koueu emicm IgA,
IgM, 19G 3uaxoouecs y medcax pegpepenmuux 3nauenv. Y Kouell, Xeopux Ha yeeim, 8i00y6acmuvcs
smeHwenns emicmy QA 3a cocmpoeo nepebicy xeopoou y 1,5 pasu (P<0,01) 0o 2,10 me/mn, 3a
niococmpoeo —y 1,2 pazu (P<0,01) oo 2,70 me/mn ma 3a xpouiunozo —y 2,6 pazu (P<0,001) oo 1,20
M2/MJl NOPIBHAHO 3 NOKAZHUKAMU KATHIYHO 300POBUX KOHEIL.

Po3zeumox cocmpoco yseimy 6 koneu cynpogoocyemucs 30inouennsam emicmy \gM y 1,3 pazu
(P<0,01) oo 3,50 me/mn, wo niomeepodicye nepedie xeopobu. 3a niococmpozo yseimy emicm 1gM y
cuposamuyi Kpogi 8ipo2iOHO He BIOPI3ZHAEMbCA 8I0 NOKAZHUKA KAIHIYHO 300p08UX MBAPUH, MOOI K Npu
xpouizayii yeeimy emicm |gM sipozciono suuscyemoca y 2,4 pazu (P<0,001) oo 1,10 me/mn nopisusano
3 NOKA3HUKOM KIIHIYHO 300PO8UX KOHEII.

Taxoorc, cocmpuii ygeim y KoHell cynpogooxcyemuvca smeHutenuam emicmy 19G y cuposamyi
kpoei y 1,3 pazu (P<0,001) 0o 14,10 me/mn. 3a niococmpozco nepebicy xeopoou emicm IgG 6y6 na 0,8
me/mn (P<0,05) nusicuum, a 3a XpoHiuHo2o yeeimy GIpocioHo He 8IOPI3HABCA 610 NOKAZHUKA KIIHIYHO
300P0OBUX KOHEI.

Bucnoexu ma npono3uyii nooanvsuiux 00cuioxncensy:

1. Pozeumox yeeimy 6 KoHell CYNpo800ICYEMbC OUCIMYHO2N00VIIHEMIEND 3a 0)0b-AK020
nepebicy x60pooOu 6HACTIOOK IMYHOCYNPECUHOi Oii emioNo2iyH020 YUHHUKA HA OpP2aHiMm, a
CMYNIiHb IMYHHUX NOPYULEHb 3ANeHCUMDb 810 nepebicy yeeimy i 8axHCKOCMI KNIHIYHUX NPOSIBIS.

2. Ilepcnexmugu nooanbuiux O0OCRIONHCeHb NONASAIOMb Y BUBYEHHI 3MIH CYMOPANbHUX MA
KIIMUHHUX NOKA3HUKIE HecneyughiuHoi pe3ucmeHmHocmi opeaHizmy KOHell 3a pi3Ho2o nepeodicy
yeeimy.

Knrouoei cnoea: xoui, x60podu ouetl, yseim, 2ymopanvHuil iMyHimem, iMyHO2100YiHU.
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