HayxoBuii BicHUK BeTepuHapHOi MeAuLIMHM: 30. HayK. npais. — bina Llepksa, 2014. —
Bumnyck 13 (108). —C. 175-178
YK 619: 618.33/36-008. 1-079

ORDIN Y.N., PLAHOTNUK L.N., VELBOVETS N.V., BABAN A.A.,
Candidate of veterinary sciences

Bila Tserkva state agrarian university

BLOOD BIOCHEMICAL PROFILE OF HEALTY COWS AND THOSE
WITH OBSTETRIC PATHOLOGY

BwmicT 3aranpHOro Oika Ta 3arajJibHUX IMYHOTJIOOY/IHIB Y CHPOBATIIl KPOBI KOPIB €
BAKJIMBUM IOKAa3HUKOM KIIIHIYHOTO CTaHy Ta PE3UCTEHTHOCTI opraHismy. BusHaueHHs unux
MMOKa3HUKIB Ma€ BEJIMKE JA1arHOCTUYHE 1 MPOTHOCTUYHE 3HAYECHHS 11 Yac AOCIIKEHHS TBAPUH.
BcranoBieHo, 1110 Ha 4ac poJiB y KOpIB 13 3aTPUMAaHHSM MOCIiy OyJid BIpOTITHO 3HMKEHUMHU
MOKa3HUKM Hecnenu@IYHOro 3aXucTy (3arajibHuil OUIOK, 3arajibHi IMYHOIVIOOYNiHH) Ta A-
BITAMIHHOTO 3a0€3MeueHHs, a B IMICIAIPOJOBOMY TIEpIOAl y XBOPUX TBAapUH BIPOTIAHO
3MEHITYBAJIMCh MOKA3HUKH 3araibHUX iIMyHOTII00YIiHIB (p < 0,01) 1 kapoTuny (p < 0,05).

Kurouosi cioBa: 3aTpuManHs nociiny, OUIOK, IMyHOTJI00YIiHH, KAPOTHUH.

Statement of the problems. Cows with metabolic disorders characterized
by calcium, phosphorus, carbohydrates, proteins, vitamins, erythro- and
leucopoiesis and endocrine malfunctions have a high possibility of placenta
formation, placental function and fetal organogenesis slowdown [1-3].

Analysis of recent research and publications. The delay of placental
development leads to disruption of the nutrients' transport in the mother-placenta-
fetus system, the development of acidosis and impaired synthesis and metabolism
of hormones. Microcirculatory disorders in fetus and maternal parts of the placenta
induce ischemia and swelling of the chorionic villi and promote their splicing [4,
5]. According to some researchers [6—8] biochemical blood parameters allow to
estimate the functional activity of placenta, to predict the risk of labor violation,
birth and postnatal complications and infertility in cows.

The purpose of research. It is believed that the concentration and the ratio

of biochemical indicators during the pregnancy may characterize its flow, affects



the course of parturition and the postpartum period. Given the above, our main
goal of our research was to establish hematological profile of healthy cows and
those with obstetric pathology and to use the data for predicting the occurrence of
partum and postpartum pathology.

Materials and methods of research. The development of pregnancy,
calving and the postnatal pathologies was studied by the analysis of biochemical
parameters of the blood of 50 cows that was taken 60—45 days before the expected
calving, during calving and at 18-22 days after the calving. Of the 50 animals
included in the test physiological course of pregnancy, calving and the postpartum
period was registered in 30 cows. Obstetric disorders were recorded in 20 (40%)
animals.

There were determined biochemical analyzes of blood serum: total protein
content — Refractometrically by Reis, the total amount of immunoglobulins —
photoelectrocolorimetrically with 18 % sodium sulfate by M.A. Kostin, total
calcium — trilonometric method with murexide, inorganic phosphorus — by Doucet,
carotene and vitamin A — spectrophotometric method by Besseya, modified by
A.A. Anise.

Determination of biochemical blood components was performed in a
interdepartmental research laboratory and the scientific laboratory of the
Department of obstetrics and artificial insemination of agricultural animals of Bila
Tserkva NAU.

Results and discussion. The obtained data are shown in table 1.

The data in table 1 show that the average total protein content indicators,
immunoglobulins, total calcium, inorganic phosphorus, carotene and hemoglobin
in the blood of dry cows in both groups were not significantly different. At the
time of delivery in cows with retention of the placenta there were significantly
reduced the indexes of non-specific defense (total protein, total immunoglobulins)
and A-vitamin support. A similar trend was observed in animals with

subinvolution and metritis.



Table 1 — Kinetics of biochemical indexes of blood of cows (healthy and with obstetric

pathology)
The content of the blood, M + m
Indicators for 60—45 days during at 18-22 days after
" for delivery " calving N birth
Total protein, g/l 30 81,2+1,0 25| 82,3x1,1 |25 79,1+1,3
20 79,7+1,3 19| 75,6+£2,1%* | 19 76,0£2,0
General immunoglobulins, | 30 2430+90 30 | 2440+104 |25 2778+103
mg/100 ml 20 2584+107 20 | 1776£154** | 19 2147£100%*
Total calcium, mg/100 ml 30 9,3+0,3 30 10,1£0,2 | 25 11,6+0,3
20 9,8+0,3 20 10,5+0,5 19 11,2+0,5
Inorganic phosphorus, 30 4,5+0,2 30 4,4+0,2 25 4,3+0,2
mg/100 ml 20 4,2+0,1 20| 42+0,2 |19 4,240,2
. 30 2,1:1 30 2,3:1 25 2,7:1
Ca:P correlation
20 2,3:1 20 2,5:1 19 2,7:1
Hemoglobin, g/l 30 108+4,0 30 115+£2,0 25 105+1,7
20 107£2,9 20 111£3,7 19 994+2.0
30 452+40 30 417440 25 559+26
Carotene, mkg/100 ml = T 45 20| 320:27% | 19|  325£19%%+

Note: the numerator — blood parameters of cows with physiological calving and the postpartum

period, the denominator — the blood parameters of cows with the detention of the placenta and

metritis subinvolution * — p <0,05; ** —p <0,01; *** —p <0,001.

The curve of the dynamics of the total protein content in the blood of

experimental cows during the peripartum period is shown on fig. 1.
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Figure 1 — The Kinetics of total protein parameters in the blood of cows:

1 — 645 days before delivery; 2 — at the time of delivery; 3 — 18-22 days after calving.



From the data on the figure 1 it is evident that the content of total protein in
healthy cows increases during calving. During the postpartum period it decreases
that is probably connected with ongoing lactation. The particularities of the
dynamics of the total protein content in cows with obstetric pathologies is that at
the time of delivery it was significantly (p < 0,01) reduced and remained on the
same level up to 18-22 days of post-partum period.

A similar pattern was observed in the overall dynamics of immunoglobulins

(fig. 2).
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Figure 2 — Kinetics of common immunoglobulins indexes in the blood of cows:

1 — 60—45 days before delivery; 2 — at the time of delivery; 3 — 18-22 days after calving.

It can be seen that the content of immunoglobulins in cows with
physiological course of calving and the postpartum period increases slightly at
birth and more significantly (14 %) in the postpartum period. Whereas in cows
with obstetric pathologies common immunoglobulins content was reduced by 27 %
(p <0,01 ) at calving and 23% (p < 0,01) in the postpartum period (18-22 days).

Reduction of total immunoglobulins in the serum of cows with retention of
the placenta, endometritis and uterine subinvolution we explain by the emergence
of immune deficiency, which was caused by an unbalanced feeding, poor keeping
conditions, lack of sun exposure and physical exercise during housing of animals

on the farm. These factors suppress the immune system or inhibit the synthesis of



immunoglobulins due to the formation of T-lymphocyte clones with a suppressive
action.
The curve of the dynamics of the content of carotene in the blood serum of

cows during dry, calving and the postpartum periods is shown in fig. 3.
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Figure 3 — The kinetics parameters of carotene in the blood of cows:

1 — 60—45 days before delivery; 2 — at the time of delivery; 3 — 18-22 days after calving.

From the above data it can be seen that the carotene content, as it was with
the total immunoglobulins in the former case, ultimately increases in the blood
serum of healthy cows and vice versa, carotene content in diseased animals was
significantly reduced during delivery — by 25 % (p < 0,05) and in postpartum
period — by 42 % (p < 0,001).

Reduced concentration of carotene in the blood of sick cows, in our opinion,
was due to lack of its absorption from the intestine in cows with metabolic
disorders, as well as the lack of its content in the feed ration and its destruction by
antivitamins in the rumen and intestines.

Having studied the kinetics of hemoglobin in the blood of healthy and
diseased cows (fig. 4) we found that during the dry period and delivery there were
no significant changes in its concentration in the first and in the second group. The
level of hemoglobin increased in both of them. Only on 18-22 day after parturition
hemoglobin content was 6 % (p < 0,05) lower in animals with metritis and uterine

subinvolution than in healthy cows. We assume that it was attributed to the



suppression of bone marrow function by various toxins that are absorbed into the

blood out of the affected uterus.
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Figure 4 — Kinetics of hemoglobin in the blood of cows:

1 — during the dry period; 2 — calving; 3 — in the postpartum period.

Thus, adverse environmental factors caused by tethered keeping system and
inadequate feeding induce metabolic disorders, especially among "at risk" group of
cows. Therefore the determination the levels of some biochemical blood serum
indexes in cows may be used to early diagnose and timely prevent the
manifestation of obstetric diseases.

Conclusions and prospect of further research. 1. No significant
differences in the content of the biochemical components in the blood of dry cows
with healthy and unhealthy calving and postpartum period there were established.

2. At the time of delivery, in cows with placenta retention there was
significantly reduced the indexes of non-specific defense (total protein, total
immunoglobulins) and A-vitamin support.

3. In the postpartum period in affected animals there were significantly

decreased the indexes of immunoglobulins (p < 0,01) and carotene (p < 0,05).



The prospect of further research should encompass the development of
medical veterinary methods for correcting the course of labor and the postpartum

period in productive cows.
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Buoxumuyeckunii npopuab KPOBH KOPOB B HOPMe H aKYUIEPCKOi MaTOJI0r Ml

Opaun K0.H., Ilnaxornok U.H., Beas6iseus M.B., babans O.A.

Copnepxanue ooduero 0enka ¥ 0OLIUX MMMYHOIVIOOYJIMHOB B CHIBOPOTKE KPOBH KOPOB
SBIISICTCSI BAKHBIM TIOKA3aTeJIeM KIMHHYECKOTO COCTOSIHHSI M PE3UCTEHTHOCTH OpraHU3Ma.
OmnpeneneHne STHX TOKa3aTeled HWMeeT OONbIIOe JHATHOCTHYECKOE M IPOTHOCTHYECKOE
3HaYCHWE TPU HWCCIICAOBAHUH >KMBOTHBIX. YCTAaHOBJECHO, YTO HA BPEMS POJOB Y KOPOB C
3ajiep)KaHueM TIocie[a ObUTH JOCTOBEPHO CHW)KEHBI MOKA3aTelM HeCTenU(UIeCKON 3aluThl
(oOmruit 6esoK, 00IIHe UMMYHOTJIOOYIWHBI) U A-BUTAMUHHOTO O0ECTIICYCHHS, a B TTOCIEPOJOBOM
nepuose 'y OOJNBHBIX KMBOTHBIX  JIOCTOBEPHO  YMEHBIIAJIHCH  IIOKa3aTeNd  OOIMIHUX
uMMyHOTII0O0YTMHOB (p <0,01) 1 kapoTtuna (p <0,05).

KawueBble cjioBa: 3a1epkaHue mociuena, 0eI0K, IMMYHOTIIOOYITHHBI, KAPOTUH



