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Abstract

As mastitis is one of the most significant causes of health problems in dairy
cows and, besides economic, also has other negative effects, the aim of this paper
is to study the influence of mastitis on reproductive parameters in cows that have
an evident and clinically obvious mastitis. In this study we observed the duration
of the “service period* and the number of inseminations (frequency of abortions)
as reproductive parameters, up to the time of the next conception of lactating
cows. Our research was carried out on a farm with Holstein-Friesian cows in
duration of 15 months with breaks. First, 30 heads of cattle of various age were
selected, the number of their lactations from 3 to 6. We took samples from the
whole amount of milk twice a month in order to find out the number of somatic
cells on the farm. The California Mastitis Test was carried out in all selected
cattle. From all of the quarters of selected cows which showed a positive reaction
with CMT, we took samples of udder (milk) secretion and sent them to the
laboratory in the “Dr. Vaso Butozan” Veterinary Institute to estimate the number
of somatic cells. Highly sophisticated equipment Fossomatic FC was used to
identify the found microflora for these purposes. In all of the 30 cows a secretion
disorder was found in one quarter: in 3 cows — in the front left quarter; in 5 cows
- in the front right one; in 12 cows - in the back left one and in 10 cows - in the
back right udder quarter. After the appropriate therapy was administered, we took
the samples of udder secretion again in order to estimate the number of somatic
cells. By this study it was estimated that the calving to conception interval in
cows with clinical mastitis was £76 days and the insemination index 2.6.
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The calving to conception interval referring to the farm in whole was £53.2
days and the insemination index 1.96. Clinical mastitis followed by the increase
in the number of SC prolongs the calving to conception interval to the significant
extent, i.e., increases the insemination index.
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Introduction

Main losses on lactating cow farms are caused by complex disorders that
directly or indirectly lead to the culling of breeding females. More than a half of
culling is connected with breeding females with health problems. Primary causes
of culling are reproductive disorders, mastitis, laminitis, and low productivity.

All of the health problems in lactating cows are, in general, followed by
certain reproductive disorders. In big animal agglomerations, there is mostly a
prolonged period between two calvings, i.e., the time of “service period®,
conception in animals is low and they abort more often. These facts have their
influence on the animal exploitation period and on production efficacy.

In the last several decades chronic contagious diseases, such as tuberculosis
or brucellosis, have not been playing an important role, while mastitis, especially
its latent and chronic forms, have become a specific health problem in highly
productive dairy cows. Therefore, a significant attention is paid to secretion
disorders in dairy cows udder (Sari¢, 1999).

Mastitis and reproductive capability ratio in lactating cows have not been
studied to a great extent. Mastitis is the most expensive disease in dairy industry
(Harmon, 1994). Although preventive and therapeutical measures were caried out,
in most countries with developed cattle farming there were 20-30% cows with an
infected udder (Bratlie, 1972).

In France, Beaudeau et al. (2000) systematized eight (8) groups of primary
causes of dairy cows: a mammary gland (12.4%), infertility (28.4%), laminitis
(2.7%), low productivity (16.7%), urgent reasons (3.9%), interest selling (5.9%),
planned reasons (25.4%), and other health reasons (4.6%).

Health condition of a mammary gland is one of the most significant factors
of total hygienic quality of milk. Therefore, it is understandable that a modern
dairy industry attempts to continue the trend of decreasing cow mastitis. In many
countries programs of mammary gland disease control led to a significant
decrease in the number of cows with mastitis (Radostits et al., 1994).

However, there are still many problems. So, Ribeiro et al., 2003; Silva et
al., 2004; Bell et al., 2010., inform that in the GB, the USA and Brazil 90% of
culling refers to infertility, mastitis, laminitis, and low production.
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Evaluations show that annual losses caused by mastitis in the USA are
between 82 and 200 $ per cow (Jasper et al., 1979). The biggest part of losses
(70%) referred to low milk production, production of low-quality milk, buying of
new cattle, and expenses for medicines (Harmon, 1994). Losses per cow, caused
by mastitis, in Switzerland were 120 CHF (Schallibaum, 1995). Total amount of milk
in cows with mastitis decreases and by quarter is 15-40%. It depends on ethiology,
infection type and its duration, and on the extent of mastitis. Decreased milk
production in the infected quarter by 30% is partly compensated by increasing
secretion of healthy quarters, so that the total losses are 20% (Jones et al.,1994).

The biggest problem for the hygienic quality of milk is subclinical mastitis,
which, in absence of regular control, remains uncovered (Rujevi¢, 2013).

One of the most important criteria for the evaluation of udder health condition,
quality of milk and its suitability for processing is the number of somatic cells.
Expressions such as cell number, leukocyte number, total cell number, body
cells, etc. are replaced by the term “somatic cells” in 1968 (Schalm et al., 1971).

A significant attention is paid to the number of somatic cells as to a test for
the estimation of disordered secretion in the mammary gland caused by mastitis
or other reasons, and as to a test for milk quality standardization as well.
Differential cell counting has a significant value in differentiation of normal milk
from the milk with disordered secretion of the mammary gland. In general, it is
accepted that the presence of neutrophiles above certain percentage represents
abnormality, while the increase in the number of somatic cells limited on
epithelial cells may be physiological (Randolph & Conner, 1966).

Chemical composition of milk changes when the somatic cells reach
250,000/1ml. Activity of many enzymes in mastitical milk is increased. These
primarily refer plasmin, acid and alkaline phosphatase, catalase, lipase, xantyn-
oxydase, oesterase, and lactat-dehydrogenase (Kitchen, 1981; Harmon, 1994).

Period of milk coagulation is prolonged by 25-50% when milk contains
>500,000/1 ml of somatic cells (Rogers & Mitchell, 1994).

Milk containing a relatively low number of somatic cells of 200,000 ml is not
suitable for yoghurt production. During our survey of two months we observed
that the number of somatic cells in milk in cows with healthy and good shaped
udder and in different lactations was <150,000/1 ml. This is a clear evidence that
the number of somatic cells does not depend on the age of cattle, i.e., on the number
of lactations, but exclusively on the udder health condition. A large number of somatic
cells in milk in cows with more lactations is not a physiological phenomenon, but a
result of infections which cows are exposed to during many lactations (Sari¢, 1999).

Cows with clinical mastitis, ketosis, and rennet dislocation show low milk
production and have a dramatic influence on fertility (Esslemont, 2003).

In domestic literature there are not many data about the influence of
mastitis on reproductive parameters in lactating cows.
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Matarugic¢ et al. (1997; 2002) examined the causes of low fertility in first-time
calving cattle imported from abroad. Cows were twice gynecologically examined
after calving, within 10-15 and 21-30 days. Reproductive disorders were found
in cows, such as endometritis, degeneration, and hypofunction of ovaria. Using
an appropriate therapy, in 83.3% of cases endometritis was cured and in 81.8%
of cases degeneration and hypofunction were cured. After oestrus induction and
synchronization, oestrus appeared in 75% of the treated cattle. A service period
lasted approximately 105 days.

Caraviello et al. (2006) confirm that in the GB in the 1950s and 1960s,
infertility was a reason for culling in 5% cases and at this moment even in 20%,
as well as that the exploitation period of lactating cows was 3.03 years. In the first
three lactations 52% of the cattle was culled. Mastitis was more often a reason for
culling when lactating cows were older. As mastitis is one of the most significant
causes of health problems in dairy cows and, besides economic, also has other
negative effects, the aim of this paper was to study the influence of mastitis on
reproductive parameters in cows that have evident and clinically obvious mastitis.

In this study we observed the duration of “service period” and the number
of inseminations (frequency of abortions) as reproductive parameters, up to the
time of the next conception of lactating cows.

Material and methods

We carried out our research on a farm with black spotted cows. This breed
is characteristic by a big agglomeration of cattle at the same place and this breed
is faced with a series of zoohygienic and epizootiological problems connected
with the environmental microbiose.

Due to the technical and financial problems, our research lasted about 15
months with breaks. In that period we selected 30 heads of cattle that, according
to the data on the farm, had healthy problems with udder. The cows were of
various age and with the number of lactations between 3 and 6.

As the number of somatic cells in milk is a reliable indicator of mammary gland
health condition, we took samples from the whole amount of milk twice a month
in order to find out the number of somatic cells on the farm. The samples were
immediately treated with azodiol, a preservative which can hold intact somatic cells.

After the selection we applied the California Mastitis Test in order to
observe the situation with milk secretion in all of the selected cattle.

From all of the quarters of selected cows which showed a positive reaction
with the CMT, we took samples of udder (milk) secretion and sent them to the
laboratory in the “Dr. Vaso Butozan” Veterinary Institute to estimate the number of
somatic cells. Highly sophisticated equipment BactoScan FC, MilkoScan FT 6000,
and Fossomatic FC was used to identify the found microflora for these purposes.
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In all of the 30 cows a secretion disorder in one quarter was found: in 3
cows — in the front left quarter; in 5 cows - in the front right one; in 12 cows - in
the back left one and in 10 cows - in the back right udder quarter.

All cows were treated according to the antibiogram results. After the
appropriate therapy was administered, we took the samples of udder secretion
again in order to estimate the number of somatic cells.

As oestrus in cows appears in principle every 21 day, we monitored if
oestrus appeared in the selected cows as a control group after partus and also in
the 30 other cows that did not show health problems. It is usual that the first
oestrus after partus is omitted, which was the case on this farm.

We monitored the number of inseminations and registered them in the
“book of inseminations”.

Results and discussion

It was noted that the annual average number of somatic cells was
51,000/ml on this farm. The lowest number was in January — 17,000/ml and the
highest one in September — 81,000/ml.

Tab. 2. Results of analyses of the somatic cells number on the farm

Month MM % proteins % lactose % NSC % Num. SC/ml
vy T6s e 331 17,000
February  ——%¢ 3o ie2 911 40,000
March ia2 355 i6 T4 3,000
April T 376 166 338 62,000
May Sor S5 ies 54 51,000
June 3% Tos 456 95 62,000
auly Toe Sol ioe Tos 55,000
August 37 i Tos 71,000
September o514 o —
October  ——777 T io 548 66,000
November  —— 22 37 168 340 33,000
December  —0¢ 36 173 558 35,000
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According to our expectations, the number of somatic cells increased
during the summer due to high environmental temperatures. The influence of
endogenic and exogenic factors on milk quality was reduced to the minimum.
Therefore, the results showed the quality milk in ,,extra class* during the whole year.

Tab. 3. Number of somatic cells in udder secretions from the quarters with positive CMT reaction

Number of Num. SC Num. Service period/
sample | control After therapy inseminations days*
1. 663,000 62,000 4 105
2. 86,000 17,000 2 63
3. 240,000 40,000 2 64
4. 251,000 33,000 2 65
5. 194,000 51,000 3 85
6. 211,000 63,000 2 64
7. 197,000 55,000 3 86
8. 166,000 71,000 2 64
9. 97,000 35,000 2 63
10. 112,000 87,000 2 64
11. 143,000 66,000 3 87
12. 172,000 17,000 3 85
13. 312,000 66,000 3 85
14. 186,000 40,000 2 65
15. 130,000 45,000 2 63
16. 141,000 42,000 2 63
17. 180,000 40,000 3 85
18. 145,000 25,000 3 86
19. 130,000 33,000 2 63
20. 160,000 63,000 1 43
21. 1,641,000 530,000 5 128
22. 900,000 162,000 5 130
23. 368,000 51,000 2 65
24. 274,000 28,000 5 129
25. 208,000 63,000 2 64
26. 180,000 32,000 2 64
27. 154,000 55,000 1 43
28. 79,000 20,000 2 66
29. 591,000 71,000 3 87
30. 91,000 17,000 2 65
Approximately 280,000 66,000 77/2,566 2.282/76

*= the first oestrus omission included (21 days)

During this research, in 30 cows with udder secretion disorder the average
number of somatic cells of 280,000/ml was estimated. The highest number of
SC/ml was 1,6x10° and the highest number of inseminations was 5.

It is also noted the average number of inseminations — 2.6 and the duration
of the service period — 76 days.

According to the data obtained from the veterinary service on the farm, the
average number of inseminations on this farm was 1.96 per female breeding,
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which leads us to the conclusion that the service period was approximately 53.2
days for all the farm.

Conclusion

Clinical mastitis followed by the increase in the number of SC prolong the
service period to significant extent, i.e., the number of inseminations.

The service period in cows with clinical mastitis was 76 days.

The average number of inseminations of cows with clinical mastitis was 1.96.
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VTHIlaj MaCTUTHCA HA PETIPOYKTUBHE MMapaMeTpe Ko KpaBa
XOJIITajH-PpU3HjCKE pace

Murnenko Illapuh?, 3opa Yonosuh-I1lapuh?, Jiparana Pyjesuh®, Mumo Bejun’

1Bemepunapcko-cmouapcku yenmap a.o. Bawa Jlyka, buX
2Vuueepsumem y Barwoj Jhyyu, Ilowonpuspednu gaxynmem, Penybauxa Cpncka, BuX
3]V Bempeunapcxu uncmumym “Ip Baco Bymosan”bara Jlyka, Penybnuxa Cpncka, buX

Caxerak

C 0031poM J1a MACTHTHCH TIPEACTABIbY jeiaH O/ Haj3HaYajHUjUX 3IPABCTBEHHX
npobieMa MJBEKapCKOT TOBEAAPCTBA H J1a TOPE eKOHOMCKUX UMajy U IpyTe HeTaTHBHE
yTHIAje, Kao IHJb pajia cMO Je(HUHUCANM yTHIA] MACTUTHCA HA PENPOSYKTUBHE
napaMeTpe y KpaBa Koje UMajy eBHJCHTaH U KIIMHUYKU MaHU(eCcTaH MacTUTHC.

Kao penponykTruBHe mapamMeTpe NpaTUiId CMO AYXXKHHY ,,CEPBUC Mepuoa‘ u
“UHIEKC ocjeMemaBama’ (Opoj ocjeMemaBama 0 MOHOBHE KOHIIEMIHje MY3HHX
rpia). McnutuBama cy mpoBeneHa Ha ¢apMu IPHOIIAPHX KpaBa y Tpajamy, ca
npexkuauMa oko 15 mjecenu. Opabpano je 30 rpma paznuyure cTapocHe N0OH U
OpojeM naktanmja 3 o 6. J[Ba myTa MjecedHO aHAIM3WPAIN CMO Y30pKe H3
11jeIOKYITHOT MiHjeka (apMe, Kako 61 CMO CTEKJIH yTHCAK 0 kperamy 6poja SC Ha
uujenoj hapmu. Ko cBux ogabpaHux rpia u3BpIwim cMo ,,KannpopHuja MacTUTHC
tect™ (CMT). U3 cBux 4eTBpTH oga0paHUX Tpiia, KOje Cy IMOKasaje MO3UTHUBHY
peaknujy ca CMT y3enmn cMo y30pke cekpeTa BEMeHa (MJIMjEKa) U TOCTaBWIIH y
naboparopujy Berepunapckor uHctutyta ,,JIp Baco Byrozan® na yrBphuBame
opoja SC, koju 3a oBe MOTpedEe KOPHCTH BHCOKOCO(CTUIIMpPaH anapar Fossomatic
FC u unentndukanujy nahene muxpodiope. Kog ceux ox 30 rpia yrBpher je
nmopemehaj cexpenmje y jeaHO] YETBPTH M TO KO 3 Y TPEImH0] JUjeBOj, KOO 5 y
npeamoj AecHoj, 12 y 3aam0j nujeBoj u 10 y 3a11b0j 1eCHOj 4eTBpTH BuMeHa. Hakon
IPOBE/ICHE a/IEKBaTHE TEpaIyje MMOHOBO CMO Y3€JIH Y30pKe CEeKpeTa BUMEHa pajau
yTBphuBama 6poja SC.

UctpaxuBameM je yTBphjeHO J1a je CepBUC MEPUOJ Y KpaBa ca KIMHHUYKUM
MacTUTHCOM M3HOCHO 76 aHa, a HHAEKC ocjeMembaBama 2,6, 10K je 3a nujery dpapMy
CEepBHC NMEPUOJ U3HOCHO 53,2 1aHa a HHIEKC ocjeMemaBama 1,96.

Knuumakn mactutucy nipahenn nosehamem 6poja SC 3HauajHO MpoIykasajy
BpHjeMe CEPBUC MEPHO/Ia M HHAEKC OCjeMEehaBaba.

Kwyune pujeuu: MmacTuTHC, CEPBUC MEPHOJ, COMaTCKe hemuje
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