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MORPHOLOGICAL AND FUNCTIONAL ERYTHROCYTES' ACTIVITY IN
HORSES DURING LATENT LEPTOSPIROSIS AND RHINOPNEUMONIA

Thus, horses with hidden leptospirosis and herpes virus infection have changes in erythropoiesis that are not found by
common parameters (erythrocyte number, hemoglobin concentration, the packed cell volume and "red" blood indexes are
being in the normal range). However, a deeper analysis of the erythropoiesis system revealed increased number of "old" forms
of erythrocytes with gradual decrease of the "young" ones, which indicates to the erythropoiesis processes inhibition, hindering
the maturation of red blood cells and their enhanced aging in peripheral blood. However, high activity of 2,3-BPG is the most
early and sensitive diagnostic test of erythropoiesis and detection of hypoxia under the hidden infectious diseases, which was
found in the animals of the second and the third groups.
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The problem setting. Among the horse infectious diseases leptospirosis and rhinopneumonia are
the most common [1, 2]. They cause significant economic losses for the horse farms and lower the
offspring number. Both leptospirosis and rhinopneumonia occur in various forms, damaging many
organs and systems, including erythropoiesis [3, 4]. In most cases, leptospirosis and rhinopneumonia
occur in latent form when common assessment indicators of erythropoiesis do not change [5].

Analysis of recent studies and publications. That clinical courses do not allow veterinarians to
timely diagnose them [6, 7]. Therefore, to study the pathogenesis of these infections it is required to
know the functional state of different systems and, above all the erythropoiesis, which plays a central
role in tissue respiration and metabolic processes [8]. However, the erythrocytes morphological and
functional activity in horses under these diseases has not been studied by now. Therefore, the purpose of
this work was to study the main parameters of the morpho-functional state of erythrocytes in horses with
leptospirosis and rhinopneumonia [9].

Materials and methods of study. The object of the study were purebred riding horses (aged 3 to 10
years), divided into three groups: the first — clinically healthy (n = 20); the second — the horses with
latent leptospirosis (the PMA hemagglutinin titre of 1: 200 — 1: 400) [n = 19]; the third — herpes virus
carriers of the type 1 rhinopneumonia (the RZHA titre of 1: 32 — 1: 128) [n = 14].

The horses blood was tested for erythrocyte number (test-tube method), their population composition —
by fractionation in sucrose density gradients accord. to I. Sizova; erythrocytes acid resistance — accord. to A.l.
Terskyi and I.I. Hitelzon; hemoglobin content (hemoglobin cyanide method), packed cell volume (micro
centrifugation accord. to Shkliar). The "red" blood index- erythrocyte hemoglobin content (MCH) and
average erythrocyte volume (MSV) was mathematically calculated. The activity of 2,3- dyphosphoglycerat
(accord. to Dyse with L.I. Apuhovska's modification) was studied in the erythrocyte suspension.

Results and discussion. It was found that the second horse group (horses with latent leptospirosis)
and the third one (herpes virus carriers) had the normal total number of erythrocytes that averaged 8,5 +
0,46 and 8,7 = 0,29 T / L, respectively, i.e probably not different from the values of healthy (Fig. 1).
However, 15.8 and 14.3% of the second and third animal groups had polycythemia.
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Fig. 1 — The average horses’ erythrocyte number

If the quantitative erythrocyte index in all animal groups was the same, the qualitative one had
undergone some changes. In particular, the population of "old" red cells in the second group of horses
tended to increase and amounted to an average of 9,6 = 0,65%. The herpes virus carrier animals — had
more "old" red blood cells by 18.3% compared with clinically healthy ones (p<0,05; Table. 1).

Table 1 — The erythrocyte population index in horses (%)

Animal groups ,old” ,,mature” ,,young”
The first 6,8—10,3 22,8—40,5 49,6—68,0
8,5+0,62 33,1+1,3 58,4+135

The second 7,1-13,9 27,5-36,8 49,8-61,3
9,6+0,65 32,5+0,92 58,1+1,0

. 6,4—13,2 23,641,4 45.4-65,0

The third 10,40,7* 33.8+0,00 55.8+1.33

Note. * p<0,05 compared with clinically healthy ones.

The number of "mature” cells in the second and the third horse groups did not differ significantly
from clinically healthy, while the number of "young" in herpes virus carrier animals tends to decrease
(55,8 £ 1,33%), which seems to indicate the elimination decrease of the "young" population into
bloodstream, the intensification of the joining process and oxygen transfer to erythrocytes, facilitating
rapid cell "aging" of the "red" blood and enchancement the hypoxia process (Table 1).

The morphological and functional state of the erythropoiesis system in peripheral blood can be seen
on the chart of erythrocytes populations hemolysis speed in the acid solution (0,0005 N HCI).

The horses erythrogram in the second and the third groups were different from the clinically healthy
ones as testified by right shift of their main peaks, which occured in the 4 and 4.5 min (in the healthy -
5.1) and accounted for 24.3 and 23.3% of hemolyzed cells (Fig. 2). The full hemolysis time in both
animal groups ended on the 6.5 min, and was by 7.2% faster compared to the first group of horses that
possibly indicates about blocking effect of infection agents on the erythroid elements of the bone
marrow process, hindering the erythrocytes’ maturation and their increased aging.
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Fig. 2 — The acidic erythrocyte resistance in horses
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The hemoglobin content and the packed cell volume in the second and the third horse groups were
identical to clinically healthy animals and averaged 146,0+4,54 g/l and 0,40+0,013 I/ and 151,4+4,97
and 0,42+0,026 /1 correspondently (Tab. 2).

Table 2 — Hemopoiesis indicators in horses

Animal groups Biometric indicator Hemoglog;ln content, Packed CT/III volume,
The first Lim 129,0-179,0 0,33-0,52
M=£m 154,6+6,45 0,45+0,026
The second Lim 128,0-168,0 0,33-0,54
M+m 146,8+4,54 0,40+0,013
The third Lim 131,0-181,0 0,35-0,48
M=m 151,444,97 0,4240,026

The horse red blood indexes were similar — MCH and MCV (Tab. 3).

Table 3 — The red blood indexes in horses

. ) - MCH, MCV,
Animal groups Biometric indicator fmol mkm?
The first Lim 0,91-1,26 42,61-64,0
M=tm 1,040,046 49,1+£2,00
The second Lim 0,82—-1,49 37,6-66,4
M=+m 1,09+0,04 48,5+1,83
The third Lim 0,93-1,26 40,0-56,9
M=m 1,1+0,035 48,4+1,77

Thus, horses with latent leptospirosis and herpes infection had common indicators of hematopoiesis
(erythrocyte number, hemoglobin content, the packed cell volume and the "red" blood index) with no
significant changes and could not provide objective assessment of the erythropoiesis state.

Yet determination of the 2,3-BPG activity allows to detect hypoxia at an early stage, which is one of
the dominant regulators of erythrocytes’ oxygen transporting function. The concentration of 2,3-BPG in
horses under the hidden leptospirosis averaged 9,0 £ 0,89 mmol / ml of erythrocyte suspension and was
by 2.5 times higher in comparison with clinically healthy horses (p <0.001; Table. 4).

Table 4 — The 2,3-BPG indicators in horses

Animal groups Biometric indicator 2,3-BPG, .
mkmol/ml erythrocyte suspension
- . Lim 0,98-5,20
Clinically healthy (first) Mim 3.540.53
. . Lo Lim 5,4-12,8
With hidden leptospirosis (second) Mim 9.0+0.89 ™
The type 1 herpes virus carriers/ Lim 2,88-8,64
rhinopneumonia (third) M+m 5,69+0,74 *

Note. * p<0,05; ™ p<0,01, compared with clinically healthy horses.

The content of "red" blood cell glycolysis metabolite averaged — 5,69+0,74 mmol / ml of
erythrocyte suspension in animals with herpes infection, which was by 1,6 times higher compared to the
healthy ones (p<0,05; Table. 4 ). Such increase of the intracellular erythrocyte ligand under these
infectious diseases contributes reducing of the hemoglobin recognition the oxygen, its more rapid
release from the hemoglobin molecule, and eliminating the hypoxic condition in tissues.

Conclusions. Thus, horses with hidden leptospirosis and herpes virus infection have changes in
erythropoiesis that are not found by common parameters (erythrocyte number, hemoglobin
concentration, the packed cell volume and "red" blood indexes are being in the normal range).
However, a deeper analysis of the erythropoiesis system revealed increased number of "old" forms of
erythrocytes with gradual decrease of the "young™ ones, which indicates to the erythropoiesis processes
inhibition, hindering the maturation of red blood cells and their enhanced aging in peripheral blood.
However, high activity of 2,3-BPG is the most early and sensitive diagnostic test of erythropoiesis and
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detection of hypoxia under the hidden infectious diseases, which was found in the animals of the second
and the third groups.
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MopdodyHkuioHalbHA AKTHBHICTH epPHTPOLMTIB y KOHell 3a NPHXO0BAHOro mepediry JienTocmiposy Ta pHHO-
ITHeBMOHil

O.B. innyounsik, B.I. I'osoBaxa, C.B. Jlymsanuk, M.S. TumkiBscskuii, B.O. I'apbkasuii, O.B. [1auenko

VY crarTi BTaHOBJIEHO, 10 y KOHEW 3a MPHUXOBAaHOTO Mepediry JIenTocHipo3y Ta reprecBipycHoi iHdekmil BinOyBaroThCs
3MiHH B CHCTEMi €PUTPOLIUTONOE3Y, SIKi HE BHSBILIOTHCS 3arabHONPUIHATHME TTOKA3HUKAMH (KUTBKICTB €PHTPOIMUTIB, KOHIICHT-
patis TeMorio0iHy, reMaTOKpUTHA BEIWYMHA Ta i1HIEKCH ,,9epBOHOI” KpoOBi B Mexkax Hopmu). OmHaK, 3a OLTBII TIHOOKOTO
aHaJIi3y OWIHKU CHCTEMHU EPUTPOLUTONIOE3Y BUSBIUIH MiBHIIEHY KUIBKICTb ,,cTapuX’’ (OpM epUTPOIHTIB 3 OTHOYACHUM TOCTY-
MTOBUM 3MEHIIEHHSM ,,MOJIOHX ’, IO BKAa3ye Ha MPUTHIYEHHS MPOIECIB €PUTPOIMTOIIOE3Y, TATbMyBaHHs I03PiBaHHS €PUTPO-
LIUTIB Ta IOCWIIeHe TX cTapiHHs y nepudepryHiii kpoi. OfHaK, HAHOUTBII paHHIM Ta YyTJIIMBUM JiarHOCTHUYHUM TECTOM OLIHKH
CTaHy epUTPOLIUTONOE3y Ta BHSBJICHHS TiMOKCIl 32 MPUXOBaHOTo nepebiry iHQEKIifHUX 3aXBOPIOBAaHb € BHCOKA aKTHBHICTb
2,3-J10T, ssxy BCTAaHOBWIJIM Y TBapHH JIPYyrol Ta TPEThoi IpyIl.

KorouoBi ciioBa: KOHI YHCTOKPOBHOT BEPXOBOT HOPOJH, EPUTPOLUTOINOE3, EPUTPOLIMTH, MOMYJISALIHHAN CKIIJl €pUTPOIH-
TiB, KUCJIOTHA PE3UCTEHTHICTh, TEMOTIIO01H, TeMaTokpuTHa Bemmanaa, MCH, MCV, 2.3-nudocdorminepar.

MopdodpyHkunoHaaIbHAsA AKTUBHOCTH 3PUTPOLMTOB Yy JIOIIAJeH NMPH CKPLITOM TEeYEHWHU JIENTOCNMPO3a U PHUHO-
MHeBMOHHH

O.B. Iuanyousk, B.A. I'onoBaxa, C.B. Jlymanuk, M.5. Teimkusckuii, B.O. I'apskassiii, O.B. [lanenko

B crarhe ycTaHOBIICHO, UTO Y JIOIIA/IeH IPU CKPBITOM TEUSHHH JICTITOCITUPO3a U TepHEeCBUPYCHON NHPEKIMH POUCXOIAT U3Me-
HEHUS B CUCTEME DPUTPOLIUTOII0I3a, KOTOPHIC HE BBIABJIAIOTCA OGLL[CHpI/IHHT])IMI/l TMOKa3aTCJIsIMH (KOHquCTBO OPUTPOLIMTOB, KOHIICHT-
parmsi reMorIo0nHa, TeMaTOKPUTHasT BENIMUMHA Y WHAEKCHI ,,KpacHON ™ KpoBu B HopMe). OmHako, mpu OoJiee JEeTalbHOM aHaIu3e
OLICHKU CHCTEMBI 3PUTPOLIMTOII093a BBIIBUIIHM TTOBBIIIEHHOE KOJIUYECTBO ,,CTApbIX~ GOPM SPUTPOLIMTOB C OTHOBPEMEHHBIM ITOCTETICH-
HBIM M3MEHEHHEM ,,MOJIOJbIX ’, YTO YKa3bIBAET HA YTHETEHHE IIPOLIECCOB 3PUTPOLIUTOII033a, TOPMOXKEHHE CO3PEBAHMS 3PUTPOLIUTOB U
YCHJIEHHOE X CTapeHue B Ieprudeprdeckoil kpou. OxHako, Hanboiee paHHUM M TyCTBHTEIBHBIM JHATHOCTHIECKIM TECTOM OLICHKH
COCTOSTHUSI 3PUTPONUTOII033a U BBISIBICHUS THIIOKCHH TIPU CKPBITOM TEUEHHH MH(EKIIMOHHBIX OONE3HEH SBIIETCS BBICOKAs aKTUB-
HOCTb 2,3-JI®I", KOTOPYIO YCTAaHOBWIIH Y )KUBOTHBIX BTOPOM U TpeTheil Ipyrl.

KnrodeBble cjioBa: J0mIaay, YUCTOKPOBHAS BEPXOBask MOPOJA, SPUTPOIUTOIOI3, SPUTPOIUTEI, MOMYJISIIMOHHBIA COCTaB
SPUTPOIUTOB, KUCIOTHAS PE3UCTEHTHOCTh, TEMOTIOONH, TeMaTokpuTHas Beanynaa, MCH, MCV, 2,3-nudochormuriepar.
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