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SUMMARY

This study was undertaken to determine the impact
of some risk factors on the incidence of clinical mastitis
occurring during the open period of Holstein—-Friesian cows
in a large commercial dairy herd located near Amirya area
at Alexandria-Cairo desert road. Also, the influence of
clinical mastitis on milk yield and reproductive
performance was investigated.

166 of 1152 (14.41%) cows were affected with clinical
mastitis during the pre—conception period. The risk of
acquiring clinical mastitis during this period was influenced
by production level (higher risk for higher-producing
cows), lactation number (higher risk for pluriparous cows)
and season of calving (high risk for autumn- and winter-
calving cows).

In general, the daily loss in milk yield during the first
two weeks after the occurrence of mastitis was 2.40 kg
(11.48%) and the 305-d milk loss was 480.11 kg (7.69%).
The magnitude of these short~ and long-term milk yield
reductions depended on level of milk yield, season of
calving and to a lesser extent on parity. High-yielding,
winter-calving and pluriparous mastitic cows showed the
highest milk losses. :

. Mastitic cows required, on the average, 9.90 more
days from calving to the first insemination, 17.86 more days
and 0.33 more inseminations to conceive compared to their
unaffected matched controls, Inhibitory effects of clinical
mastitis on fertility parameters of high-producing cows
were large and significant (P<0.05), while those of low-
yielding group were small and not significant. The disease
caused a delay to first insemination both in primiparous
and pluriparous cows. However, the delay to conception
(days open) was significant (P<0.05) only in primiparous
ones, The disease reduced the fertility of cows in all
seasons, but; the severity of fertility inhibition varied
among seasons with winter-calving cows were the most
affected.
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AN

in conclusion, both productive and reproductive
performance were adversely affected by clinical mastitis. ..
The study, therefore, underlines the importance of mastitis
control programs particularly for cows at higher risks.

INTRODUCTION

Mastitis is often described as the most prevalent and most
important production disease facing the dairy industry. Recent
reports demonstrated that mastitis remains a major problem for
dairy cattle in Egypt (Hamouda, 2003) and worldwide (Fourichon et
al., 2001; Bradley, 2002; Workineh et al., 2002; Dego and Tareke,
2003; Seegers et al., 2003). lts incidence varied between 14 and
44%. Wells et al. (1998) ranked health issues of dairy cows on the
basis of their effect on production, zoonotic. importance,
international trade and animal welfare and have put mastitis,
Salmonella, Johne's disease and bovine viral diarrhea at the top of
the list. When production—related losses alone were considered,
the key health issues were ranked as mastitis, reproductive
diseases, lameness and metabolic diseases. In other words,
mastitis came as first health dlsorder in dairy cows.by both
approaches.

Low milk yield and reproductlve inefficiency are the two most
important criteria causing economic losses, and are the: primary
reasons of culling dairy cows (Beaudeau et al., 1995; Gréhn et al,,
1898, Alejandrino et al., 1999, Rajala and Gréhn, 1999; Smith et

al., 2000; Workineh et al., 2002). Mastitis could be a reason of
elther or both conditions (Cullor 1991; Lescourret and. Coulon,
1994, Barker et al., 1998; Fourichon et al., 2000).

Mastitis may cause considerable economic consequences
through reduced output (low milk yield and milk withheld from the
market following antibiotic treatment), and increased costs
(freatment, veterinary services, increased labor and cow culling), in
addition to prevention costs of dry cow therapy (Beck et al., 1992;
Bennett et al., 1999; Rajala et al., 1999; Fleischer et al., 2001).
Kossaibati and Esslemont (1997) revealed that 38% of direct costs
of ill health were due to mastitis. Under Egyptian conditions,
Atallah (1997) similarly ranked mastitis as the most costly disease
to dairy cattle.. Furthermore, El-Sheikh et al. (1899) estimated
losses to Egyptian dairy farmers as 3377.92 LE per cow.culled due
to mastitis. Besides the economic aspect, another :important
consequence of mastitis is the higher susceptibility 'to other
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mastitis episodes in the same or next lactation, and to other
diseases including infertility (van Drop et al., 1999; Loeffler et al.,
1999; Gustafsson and Emanuelson, 2002; Lehtolainen et al,
2003).

Differences in the incidence and severity of clinical mastitis in
dairy cows are associated with risk factors such as climate, season
of calving, stage of lactation, parity, breed of cattle, level of
production and management (Grohn et al., 1985; Todhunter et al.,
1995; Dego and Tareke, 2003; Lehtolainen et ai, 2003). The
objective of this study was to investigate the incidence and effect
of clinical mastitis occurring during the open (non—pregnancy)
period on milk yield and reproductive performance of Holstein—-
Friesian cows in relation to some risk factors.

MATERIALS AND METHODS

Animals and farm management:

The data of this study were obtained from the performance
records of 1152 Holstein~Friesian cows that calved during the year
2001. These cows belonged to a large commercial herd located
near Amirya area at Alexandria—Cairo desert road. All cows were
machine-milked three times a day and milk yield was recorded for
individual cows daily via computerized milking -units. Lactating
cows were grouped according to their milk production, and
concentrate feeding was calculated accordingly. Green berseem,
berseem hay, wheat or rice straw, and corn silage were also fed
whenever available. Estrus detection was done by means of
electronic pedometers on the cow's hind leg in addition to
observation by herd personnel. Inseminations started almost 50 to
60 days postpartum, and pregnancy was checked via rectal
palpation 40 to 80 days following insemination.

Mastitis data in this study were clinical cases detected at
milking by the presence of visual abnormalities in mik and
inflammatory condition of the udder. Only clinical mastitis occurring
before confirmed pregnancy (during the open period) were
considered in this investigation. Cases recorded after the
confirmed pregnancy were outside the scope of this study.

Performance parameters:

Milk production parameters were average daily milk yield
(DMY) during the 1% two weeks following the diagnosis of mastitis,
and standardized 305-day milk yield (305-d MY). Reproductive
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data included calving to first insemination interval (DFI), calving to
conception interval (days open; DO) and number of services per
conception (S/C). Cow characteristics e.g. date of calving and
lactation number were recorded for each cow.

Selection of matched control cows and data analyses:

Control unaffected cows were chosen in such a way that
they were comparable to mastitic cows in characteristics of interest
except affection with mastitis, Matching criteria were milk
production (above or below average), stage of lactation (nearly
similar calving date, + 7 days), and the same lactation number, e.g.
mastitis—free, high—producing, first lactation cows were used as a
control for mastitic, high—producing, first lactation cows milking at
the same stage of lactation. The large number of unaffected cows
in this survey (n = 986) enabled used to find out similar numbers of
highly comparable control cows. This matching procedure was also
used by Lescourret and Coulon (1994) and Menzies et al. (2003).

- Of 166 mastitic cows revealed by the first analysis, 10 cows
had no current lactation performance records because of death or
very early culling for different ‘reasons including severe mastitis.
Therefore, the maximum number: of observations available for the
analysis of variance ‘was 156; Furthermore, because of some
missing values, notiall 156 cows in the data file had complete
information on performance parameters. Numbers of observations
used were as follows: 156 for 305-d MY, 136 for DMY, 145 for DO
and S/C. In order to estimate the effect of clinical mastitis on DFI,
only: caSés occurring before first insemination (n = 125) were used.

Similar to the classification of Faye et al. (1998), parity was
classified into two levels;, primiparous (first lactation) and
pluriparous (second or higher lactation). Four seasons of calving
were defined by 3-month intervals; autumn (September to
November), winter (December to February), Spring (March to May)
and Summer (June to: August). According to 305-d MY, cows were
grouped as above (high-producing) or below -average (low—
producing). For those cows that had no 305-d MY records (n =
10), the milking potential was estimated from their initial production
(mean production of the 4™, 5" and 6™ days of lactation) according
to the method of Lescourret and Coulon (1994).
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Incidence (categorical) data were analysed with the chi—
square test. Production and reproduction variables were analysed
using the least squares analysis of variance. Mastitis and
unaffected cows were compared within production level, parity and
season of calving. Statistical analysis system (SAS, 1996) was
used for all calculations and analyses.

RESULTS AND DISCUSSION

Incidence of clinical mastitis in relation to some cow risk
factors (Table 1): T

. 166 out of 1152 (14.41%) Holstein~Friesian cows under
investigation had contracted at least one episode of clinical
mastitis during the period from calving to conception. Under the
same Egyptian conditions, Hamouda (2003) obtained an incidence
of 19.15% (90 of 470) for clinical mastitis during the first two
months of lactation. Rajala et al. (1999) reported an incidence of
17% for clinical mastitis throughout the entire lactation of Ayrshire
cows, and found that most cases occurred early in lactation. These
estimates and others (Sviland and Waage, 2002; Workineh et al.,
2002; Bradley, 2002) iliustrate that mastitis remains a major
challenge to the Egyptian and worldwide dairy industry.

The risk of clinical mastitis depended on level of milk yield as
it increased with the production level (16.44% for high producers
vs 12.32% for low producers; P<0.05). The present resuits support
the conclusions of Bigras—-Poulin et al. (1990), Houben et al.
(1993), Gréhn et al. (1995) and Rajala and Grohn (1998) that high
milk producers are usually regarded as more predisposed to
mastitis infection than cows yielding low or moderate amounts of
milk.

Incidence of mastitis increased with [actation number. It was
significantly (P<0.05) higher (16.46%) in pluriparous cows
compared to 11.69% in primiparous ones. The higher susceptibility
of older animals to infection than younger ones might be, partly,
because with advancing age, the udder becomes more pendulous,
thus increasing the risk of being injured, and because of higher
milk yield of older cows. Similar findings were reported by Houben
et al. (1993), Rajala et al., (1999), van Drop et al. (1999), Fleischer
et al. (2001) and Dego and Tareke (2003) who concluded that age
of the cow plays an important role in the genesis of mastitis, the
older the cow the greater the incidence of mastitis.
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Lactations initiated during autumn and winter were
associated with higher incidence of the disease (16.67 and
15.66%, respectively) than those started during spring (11.25%)
and summer (9.09%). Likewise, Dego and Tareke (2003) reported
that bovine mastitis was significantly more prevalent in the wet
season than in the dry season.

Short- and long~term effects of clinical mastitis on milk yield
(Table 2}

Generally, mastitic cows produced significantly (P<0. 05) less
milk than unaffected controls. Losses during the first two weeks
after the onset of clinical mastitis averaged 2.40 kg/day (11.48%),
while total lactation losses averaged 480.11 kg (7.69%). Reduced
305-d MY indicates that mastitis has a long-lasting effect on milk
yield, and affected cows could not totally recover from the disease
but still yielding lower than their full productlon potential during the
remaining of the Iactatton Findings in the present study are
comparable to those reported by Hamouda (2003) who revealed
that a decrease in milk yfeld was the commonest sign in cows
affected with clinical mastitis, and Rajala et al. (1999) who found
that milk yield began to decline. 4 weeks before the clinical onset of
mastitis (during the subclinical phase) and dropped below the yield
of healthy cows during the first two weeks after the diagnosis. They
added that yield started to increase after this period but it did not
reach the pre—-mastitis level.

. The magnitude. of both short- and long—-term milk losses
depended on intensity of milk production. High-yielding mastitic
Cows suffered greater reductions in yield either daily (3.32 kg;
12.82% dunng the 1% 2 weeks after the onset of the disease) or
throughout the lactation (673.17 kg; 8.57%) when compared to
low—producing cows (1.48 kg/day; 9.30% and 287.05 kg/305
days). '
Clinical mastitis adversely affected (P<0.05) milk yield of
both primiparous and pluriparous cows; however, losses increased
slightly with lactation .number. Mastitic first—calf heifers produced
2.31 kg/day (11 06%) during the first two weeks after the clinical
onset of mastst:s,!and 448 56 kg/305 days (7.26%) less than their
unaffected controls The respectlve losses for mastitic pluriparous
cows were 2. 5 kg/day (11.94%) and 511.66 kg/305 days (8.11%).
In the same way, Rajala et al. (1999) recorded that short—term (1.1
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“to 2.5 kg/day) and total milk loss (294 to 552 kg/305 days) caused
by mastitis increased with parity.

Daily milk losses during ihe first two weeks after the onset of
an episode of clinical mastitis depended on season of calving. it
varied between 1.08 kg (5.56%; P>0.05) in summer—calving cows
to 3.20 kg (14.61%; P<0.05) for winter—calving cows. In a similar
manner, total lactation milk losses were minimal and not significant
for lactations initiated during summer (282.87 kg; 4.70%), while
‘being maximal and significant’ (P<0.05) in those started during
" winter months (637.77 kg; 9.98%).

Effect of clinical mastitis on reproductive performance (Table
3):

Overall, occurrence of clinical mastitis prior to first service
significantly (P<0.05) increased number of days to first
‘insemination (89.46 + 3.50) compared to unaffected control cows
- (79.56 £ 2.61). Furthermore, cows contracted clinical mastitis at
any stage before conception required 17.86 days and 0.33
insemination 1o conceive more than cows without mastitis.
Negative effects of mastitis on fertility were also observed by van
Drop et al. (1999) who found that mastitis during early lactation
“increases the risk of cystic ovaries. Besides, Loeffler et al. (1999)
“and Schrick et al. (2001) who concluded that mastitis harmfully
affects reproductive performance in terms of days open and
conception rate.

Effects of clinical mastitis on reproductive parameters were
dependent on milking ability of the cow. DFI, DO and S/C all were
 significantly (P<0.05) increased by mastitis in high-producing cows
(+12.91 days, +28.22 days and +0.72 services, respectively)
relative to unaffected cows. On the other hand, differences in
fertility parameters between mastitic and unaﬁected low—producing
cows were small‘and not significant (6 88 days, 7.5 days and —
0.06 services for DFI, DO and S/C, respectively). Milk secretion in
the dairy cow has a hlgh metabolic priority and is maintained at the
expense of other,metabo!:c processes creating a negative energy
balance (NEB) during the early lactation period (Radostits, 2001).
NEB increases the severity of mastitis (Kremer et al., 1993;
Oltenacu and Ekesbo, 1994), its occurrence (Bigras—Poulin et al.,
1990; Heuer et al., 1999) and is associated with reduced fertility
(Zurek et al., 1995; Senatore et al.,, 1996). These may explain why
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fertility of mastitic high—producing cows was inhibited to a greater
extent than low—producing cows.

Clinical mastitis seems to have more severe effects on
reproductive efficiency of primiparous cows than on that of
pluriparous cows. It significantly (P<0.05) delayed first
insemination by 10.58 days (primiparous) and ©.21 days
(pluriparous) compared to their unaffected controls. However, only
first parity mastitic cows required significantly (P<0.05) 22.72
. (16.56%) more DO than non-mastitic primiparcus ones;
meanwhile an increase of 13 (9.76%) DO in pluriparous cows due
to mastitis was not statistically significant. S/C of cows in both
parity groups have increased by clinical mastitis but the change did
not prove statistical significance.

For clinical mastitis occurring before first service, the delay to
first insemination was maximal and significant (15.32 days,
P<0.05) for cows initiated their lactations in winter months followed
by- autumn-calvers (10.71 days; P<0.05); but was not significant in
spring— and summer—calvers. In addition, the delay to conception
(DO) was the greatest (28.20 days; P<0.05) when mastitis affected
winter-calving cows followed by autumn-—calvers (22.06 days;
P<0.05). DO of cows that calved during spring and summer
months were not altered significantly by mastitis. Winter—calving
cows affected with clinical mastitis were the only season of calving
group that required significantly more inseminations to conceive
(3.14 £ 0.21) compared to their non—mastitic controls (2.29 = 0.19).
Differences in weather conditions and prevalence of some
pathogens among seasons may parily affect the severity of
mastitis leading to varying fertility responses among different
seasons.

There is reasonable evidence in the literature explaining how
can mastitis negatively affect reproduction. Clinical mastitis is an
acute disease that often results in the release of bacterial
endotoxins. Endotoxins may influence reproduction by altering
endocrine profiles and follicular development. They significantly
jower concentration of gonadotrophin-releasing hormone (GnRH)
and leutinizing hormone (LH), elevate concentration of cortisol and
body temperature (Battaglia et al., 1997). Suppression of LH in
mastitis cows may affect the ability of cocyte to mature (Wise et
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al., 1994). Cystic ovaries might be a result of LH suppression via
elevated cortisol (Lopez—Diaz and Bosu, 1992).

A symptom that often associated with clinical mastitis is
elevated body temperature (Hockette et al:, 2000; Bekeer, 2002).
Cows exposed to heat stress experience increased embryonic
death (Thatcher and Hansen, 1993). In addition, Ealy et al. (1993)
documented that effects of hyperthermia were greatest when
occurring during early embryonic development. Edward and
Hansen (1996) reporied poor bovine cocyte development dunng
elevaied body temperature.

Prostaglandin F2alpha (PGF2a) release due to mastitis as_a
possible mechanism of reduced fertility has been hypothesized by
Cullor (1991), Moore et al. (1991) and Schrick et al. (1993).
Elevated PGF2a concentrations may decrease reproductive
gfficiency by decreasing luteal life span or by decreasing
embryonic quality and development. Both mechanisms may lead to
early termination of pregnancy, and ultimately could result in an
increased number of services per conception and number of days
open.

In conclusion, the results of the present study highlight the
importance of strict mastitis control programs as it relates not only
to milk losses, but also to reproductive inefficiency; in. "addition to
the well—known costs associated with mastitis such as treatment
costs, altered milk composition, discarded milk and culling of
affected animals. Collectively, losses from mastitis are obvious and
could affect returns from dairy cows. The novel approaches for
confrolling intramammary infections in the dairy cow call for dry
cow therapy (antibiotic treatment at the end of lactation) to
eliminate intramammary infections and prevent new infections
(Bradley and Green, 2001; Berry and Hillerton, :2602); proper body
conditioning during the dry period (Knight, 2001), supplementation
with vitamin A, D and E in the late gestation period (Barnoiun and
Chassagne, 1998; Bekeer, 2002) and the use of suitable teat dips
(Boddie and Nickerson, 2002; Hamoucda, 2003). '

Abbreviation key: DMY: average daily milk yield during the first fwo weeks
after the occurrence of mastitis; 305—d MY standardized 305—days milk.yield.
DFI; Days from calving to first insemination; DO: days open S/C: number of
services per conception. :

339




MINUFIYA VET. J. VOL. 3 NO. 2, APRIL 2004

REFERENCES

Alejandrino, A.L.; Asaad, C.O.; Malabayabas, B. De Vera, A.C.; Herrera,
M.S.; Deocaris, C.C.; Ignacio, L.M. and Palo, L.P. {1999): Constraints on
dairy catile productivity at the smallholder level in the Philippines. Prev. Vet
Med., 38(2-3): 167-178.

Atallah, S.T. (1997): Economic and productive efficiency of veterinary
management in dairy farms. Ph.D. Thesis, Fac. Vet Med., Alexandria
University, Egypt.

Barker, A.R.; Schrick, F.N.; Lewis, M.J.; Dowlen, H.H. and Oliver, S.P.
(1998): Influence of clinical mastitis during early lactation on reproductive
performance of Jersey cows. J. Dairy Sci., 81: 1285-1290.

Barnouin, J. and Chassagne, M. {1998): Factors associated with clinical
mastitis incidence in French dairy herds during late gestation and early
jactation. Vet Res., 29(2): 159-171.

Battaglia, D.F.; Bowen, J.M.; Krasa, H.B.; Thrun, L.A.; Viguie, C. and
Karsch, F.J. (1997): Immune stress and reproductive neuroendocrine
function: physiologic evidence for profound inhibition of GnRH secretion. Biol.
Reprod., 54(Suppl. 1); 23 (Abstr.).

Beaudeau, F.; Ducrocq, V.; Fourichon, C. and Seegers, H. (1995): Effect
of disease on length of productive life of French Holstein dairy cows assessed
by survival analysis. J. Dairy Sci., 78(1): 103-117.

Beck, H.S.; Wise, W.S. and Dodd, F.H. (1992): Cost-benefit analysis of
bovine mastitis in the UK. J. Dairy Res., 59: 449.

Bekeer, N.M. (2002): Recent advances in mastitis therapy. Ph.D. Thesis, Fac.
Vet. Med., Alexandria University, Egypt.

Bennett, R.M.; Christiansen, K. and Clifton-Hadley, R.S. (1999):
Estimating the costs associated with endemic diseases of dairy cattle. J Dairy
Res., 66(3): 455-459.

Berry, E.A. and Hillerton, J.E. (2002): The effect of selective dry cow
treatment on new intramammary infections. J. Dairy Sci., 85(1): 112-121.
Bigras—Poulin, M.; Meek, A.H. and Martin, S.W. {1980): Interrelationships
among health problems and milk production from consecutive lactations in
selected Ontario Holstein cows. Prev. Vet. Med., 8: 15-24.

Boddie, R.L. and Nickerson, 5.C. (2002): Reduction of mastitis caused by
experimental challenge with Staphylococcus aureus and Streptococcus
agalactiae by use of a quaternary ammonium and halogen-mixture teat dip. J.
Dairy Sci., 85(1). 268-262.

Bradley, A. (2002): Bovine mastitis: an evolving disease. Vet. J., 164(2): 116-
128.

Bradley, A.J. and Green, M.J. (2001): Astiology of clinical mastitis in six
Somerset dairy herds. Vet. Rec., 148(22): 683-686.

Cullor, J.S. (1991): Mastitis in dairy cows: does it hinder reproductive
performance? Vet. Med., 8: 830-835.

Dego, O.K. and Tareke, F. (2003): Bovine mastitis in selected areas of
southemn Ethiopia. Trop. Anim. Health Prod., 35(3): 197-205.

Ealy, AD.; Drost, M. and Fetrow, F. {1993): Developmental changes in
embryonic resistance to adverse effects of maternal heat stress in cows. J.
Dairy Sci., 76; 2899-2905,

340




MINUFIYA VET. J. VOL. 3 NO. 2, APRIL 2004

Edward, J.L. and Hansen, P.J. (1996): Elevated temperature increased heat
shock protein, 70 synthesis in bovine two-cell embryos and compromises
function of mafurmg oocytes. Biol. Reprod., 55: 340-346.

El-Sheikh, A.L; Atallah, S.T. and El-Bayomi, K.M. {1999): Culling and costs
of diseases in’ dalry herds. 3© Scientific Conference for Veterinary Medical
., Researches, Fac. Vet. Med., Alexandria University, October 12-14, Alex. J.
, Vet. Sci, 15(1) 9-22.

"Faye, B Perochon, L.; Dorr, N. and Gasqui, P. (1998): Relationship
between mdwudual cow udder health status in early lactation and dairy cow
characteristics in Brittany, France. Vet. Res., 29(1): 31-46.

Fleischer, P.; Metzner, M.; Beyerbach, M.; Hoedemaker, M. and Klee, W.
(2001): The relationship between milk yield and the incidence of some
diseases in dairy cows. J. Dairy Sci., 84(9): 2025-2035.

Founchon .C.; Seegers, H. and Malher, X. {2000): Effect of disease on
reproductlon in the “dairy cow. a meta-analysis. Theriogenology. 53(9): 1729-
1758. :
Fourichon, C.; Beaudeau, F.; Bareille, N. and Seegers, H. (2001):
Incidence of health disorders in dairy farming systems in western France.
0301-6228, 68(2-3): 157-170.

Grohn, Y.T.; Elcker, S.W. and Hertl, J.A. (1995): The association between
‘previols 305 day il yield and disease in New York State dairy cows. J.
,Dairy. Sai,, 78(8): 1693-1702.,

Grohn, YT Eicker, SMW.; Ducrocq, V. and Hertl, J.A. (1998): Effect of
diseases on the culling of Holstem dairy cows in New York State. J. Dairy Sci,
81(4). 966-978. ‘ h )
Gustafsson, H. and Emanuelson, U. (2002): _Characterization of the .repeat
breeding syndrome in Swedish dairy cattie. Acta Vet. Scand., 43(2): 115-125,
Hamouda, H.A. {2003): Epidemiological studies on mastitis in dairy cows.
Ph.D. Thesis, Fac. Vet. Med., Alexandria University, Egypt.

Heuer, C.; Schukken, Y.H. and Dobbelaar, P. {1999): Postpartum body
condition score and results from the first test day mik as predictors of
disease, fertility, yield, and culling in commercial dairy herds. J. Dairy Sci,
82(2):295-304.

Hockette, M.E.; Hopkins, F.M.; Lewis, M.J.; Saxton, A.M.; Dowlen, H.H.;
Oliver, . S,P. and Schrick, FN (2000): Endocrine prof iles fo[low:ng
experimentally induced clinical mastitis during early lactation. Anim. Reprod.
Sci., 58: 241-251.

Houben, E.H.; Dijkhuizen, A.A.; Van Arendonk, J.A. and Huime, R.B.
{(1993): . Short- and long-term. production losses and repeatability of clinical
mastitis in dairy cattle. J Dairy Sci., 76(9): 2561-2578.

Knight, CH. (2001): Lactation and gestation in dairy cows: flexibility avoids
nutritional extremes. Proc. Nytr. Soc., 60(4). 527-337.

Kossaibafi, M.A. and Esslemont, R.J. (1997): The costs of production
diseases in dairy herds in England. Vet. J., 154{1): 41-51.

Kremer, W.D.; Noordhuizen-Stassen, E.N.; Grommers, F.J.; Schukken,
Y.H.; Heeringa, R.; Brand, A. and Burvenich, C. (1993} Severity of
experlmental Escherlchla coli mastitis in ketonemic and nonketonemic dairy
cows. J. Dairy Sci., 76(11): 3428-3436.

341




MINUFIYA VET. J. VOL. 3 NO. 2, APRIL 2004

Lehtolainen, T.; Suominen, S.; Kutila, T. and Pyorala, S. {2003): Effect of
intramammary Escherichia coli endotoxin in early- vs. late-lactating -dairy
cows, J. Dairy Sci., 86(7); 2327-2333. o
Lescourret, F. and Coulon, J.B. {1994): Modeling the impact of mastitis on
milk production by dairy cows. J Dairy Sci., 77(8): 2289-2301.

Loeffler, S.H.; de Vries, J. and Schukken, Y.H. (1999): The effect of time of

occurrence, milk yield, and body condition on fertility of dairy cows. J. Dairy

Sci., 82: 2589-2604.

Lopez-Diaz, M.C. and Bosu, W.T. (1992): A review and update of cystic

ovarian degeneration in ruminants. Theriogenology, 37: 1163-1183.

Menzies, F.D.; Gordon, A.W.; McBride, S.H. and Goodali, E.A. {2003):

Risk factors for toxic mastitis in cows. Vet. Rec., 152(11): 319-322.

Moore, D.A.; Cullor, J.S.; Bondurant,” R.H. and Sischo, W.M. (1991):
Preliminary field evidence for the association of clinical mastitis with altered
~ interestrus intervals in dairy cattle. Theriogenology, 36: 257-265.

Oltenacu, P.A. and Ekesbo, I. (1994): Epidemiological study of clinical
mastitis of dairy cattle. Vet. Res., 25(2-3): 208-212.

Radostits, O.M. {2001): Herd Health: Food Animal Production Medicine. 3"
Ed., W.B. Saunders Company, Philadeiphia, London, New York.

Rajala, P.J. and Gréhn, Y.T. (1998): Disease occurrence and risk factors
analysis in Finnish Ayrshire cows. Acta Vet Scand., 39: 1-13.

Rajala, P.J. and Gréhn, Y.T. (1999): Culling of dairy cows. Part lil. Effects of
diseases, pregnancy status and milk yield on culling in Finnish Ayrshire cows.
Prev. Vet Med., 41(4): 295-309.

Rajala, P.J.; Gréhn, Y.T.; McCulioch, C.E. and Guard, C.L. (1999): Effects
of clinical mastitis on milk yield in dairy cows. J. Dairy Sci., 82(6): 1213-1220.
SAS (1996): Statistical Analysis System. User's Guide. SAS Institute Inc.,
Cary, NC, USA. _
Schrick, F.N.; Inskeep, E.K. and Butcher, R.L. (1993): Pregnancy rates for
embryos transferred from early postpartum beef cows into recipients with
normal estrous cycles. Biol. Reprod., 49: 617-621.

Schrick, F.N.; Hockette, M.E.; Saxton, A.M.; Lewis, M.J.; Dowlen, H.H.
and Oliver, S.P. {2001): Influence of subclinical mastitis during early lactation
on reproductive parameters. J. Dairy Sci., 84(6); 1407-1412.

Seegers, H.; Fourichon, C. and Beaudeau F. (2003): Production effects
related to masiitis and mastitis economics in dairy catile herds. Vet Res.,
34(5): 475-491.

Senatore, E.M.; Butler, W.R. and Oltenacu, P.A. (1996); Relationship
between energy balance and postpartum ovarian activity and fertility in first
lactation dairy cows. J. Anim. Sci,, 62: 17-23,

Smith, JW.; Ely, L.O. and Chapa, A.M. (2000): Effect of region, herd size,
and milk production on reasons cows leave the herd. J. Dairy Sci., 83(12):
2980-2987.

Sviland, S. and Waage, S. (2002): Clinical bovine mastitis in Norway. Prev.
Vet Med., 54(1): 65-78.

Thatcher, W.W. and Hansen, P.J. {1993): Environment and reproduction. In:

Reproduction in Domesticated Animals. King, G.J. (ed.), Eisevier World
Animal Science Series B, Vol. 9. Amsterdam, Elsevier, PP. 433-457.

342




A ‘MINUFIYA VET. J. VOL. 3 NO. 2, APRIL 2004

Todhunter, D.R.; Smith, K.L. and Hogan, J.S. (1995): Environmental
Streptococcal intframammary infections of bovine mammary gland. J. Dairy
Sci., 78(11); 2366-2374.

van Drop, R.T.; Martin, SW.; Shoukri, M.M.; Noordhuizen, J.P. and
Dekkers, J.C. (1999): An epidemiologic study of disease in 32 registered
Holstein'dairy herds in British Columbia. Can. J. Vet. Res,, 63(3). 185-192.
Wells, S.J.; Ott, S.L.; Seitzinger, AH. (1998): Key health issues for dairy
cattle-new and old. J. Dairy Sci., 81(11): 3028-3035.

Wise, T.; Suss, U.; Stranzmger G.; Wuthrich, K. and Maurer, R.R. (1994):
Cumuius and oocyte maturation and in vitro fertilization of oocytes in relation
to folicular steroids, prolactin, and glycosamineoglycans throughout the
estrous. penod in superovulated heifers with a normal LH surge, no detectable
LH surge, “and progestin inhibition of LH surge. Domest. Anim. Endocrinol.,
11: 59-86.

Workineh, S.; Bayleyegn, M.; Mekonnen, H. and Potgieter, L.N. (2002):
Prevalence and aetiology of mastitis in cows from two major Ethiopian dairies.
Trop. Anim. Health Prod., 34(1): 19-25.

Zurek, E.; Foxtroft, GR and Kennely, J.J. (1998): Metabolic status and
interval to first ovulation in postpartum dairy cows. J. Dairy Sci,, 78: 1909-
1920.

RS B A B

TABLE (1): Incidence of clinical mastitis during the pre~conception
perjod of Holstein-Friesian cows in relation to some risk factors.

BRI

N L

Clinical mastitis

Factors Total No. No. %

Overall 1152 166 14.41
Milk Yield
High—producing 584 96 16.44
cows 568 70 12.32
Low-producing
COWS
Parity .
Primiparous cows 496 58 11.69
Pluriparous cows 656 108 16.46'
Season of calving '
Autumn 420 70 16.67
Winter - 396 62 15.66
Spring 160 18 11.25:
Summer 176 16 9.09

Chi-square test for incidence of mastitis: h
Difference due to level of milk yield: Chi-square value = 3.95; P=0. 047.
Difference due to parity: Chi~square value = 5.21; P=0.022
Difference due to season of calving: Chi-square value = 7.57; P=0.055.
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Table (2): Least squares means * standard errors (LSM * SE) for the
effect of clinical mastitis during the calving-conception period on milk
yield in relation to some risk factors.

DMY (kg) 305—d MY (kg)
Classifications N* LSM * SE (kg) N* LSM % SE (kg)
Overall .
Unaffected cows 136 20.91 +0.48 3 156 624501 +117.16a
Mastitic cows 136 1851+051b 156 576490+ 107.52 b
Deviation™* —~2.40 (11.48%) -480.11 (7.68%)
Milk vield
High—preducing
COWS 79 2590 +£0.67 a a0 7857.09+138.34a
Unaffected 79 22.58+068b 80 7183.92 £ 99.02 b
Mastitic -3.32 (12.82%) -673.17 (8.57%)
Deviation
Low-producing 57 15.91 £0.57 a 66 463293 £ 117.08a
COWS - 57 1443 +059D 66 434588 + 12447 2
Unaffected —1.48 {9.30%) —287.05 (6.20%)
Mastitic
Deviation
Parity
Primiparous cows
Unaffected 44 20.88+052a 51 6182.32 £ 162.09a
Mastitic 44 1857 £0.55b 51 5733.76 £ 158.21b
Ceviation —~2.31 (11.06%) —448.56 (7.26%])
Pluriparous cows
Unaffected 92 2084 £ 053 3 105 630769+ 119.32a
Mastitic 92 18.44 +0.74 b 105 5796.03 + 118.03 b
Deviagtion —2.50 {11.94%) -511.66 (8.11%]
Season of calving
Autumn
Unaffected 57 21.54 +0.5% a 66 6367.74 £ 134.08a
Mastitic 57 19.07 +062b 66 5739.72+130.87 b
Deviation —2.47 (11.47%) —528.02 (9.86%])
Winter
Unaffected 52 21980+£061a 59 6390.68 + 137.67 a
Mastitic 52 1870061 b 59 5752.91 £ 134.37 b
Deviation —3.20 {14.61%) —B837.77 (8.98%)
Spring
Unaffected 14 2074 £1.01a 16 6208.21 1+ 254524
Mastitic 14 17.89+085b 16 5836.41 + 24842 a
Deviation —2.85 (13.74%) -~371.80 (5.99%)
- Summer
Unaffected 13 19.44 +1.16 a 15 8013.40 £ 282.47 a
Mastitic 13 1836 £1.33 a 15 573053+ 275.70a
Deviation —1.08 (5.56%) —282.87 (4.70%)

DMY = average daily milk yield during the 1% two weeks after the onset of clinical mastitis.

305-d MY = standardized 305-day milk yield.

* Numbers of observation; unaffected cows were matched controls selected from a total of
986 cows.

** Deviation = absolute and relative deviation of mastitic cows from their unaffected controls.
Means of unaffected and mastitic cows followed by similar letter within a classification de not
differ significant at P=0.05.
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Table (3):

reproductive performance in relation to some risk factors.

Least squares means & standard errors (L.SM  SE) for the
effect of clinical mastitis during the calving-conception period on

DFI Do s/C
Classifications N* 1SM+SE N* LSM + SE N> LSM = SE
Qverall
Unaffected cows 125 79.56:261b 145 13524 416D 145 2590100
Mastitic cows 125 28946+3.50a 145 153.10+ 548a 145 292+0.16a
Deviation™** +9.9 {12 44%) +17.86 (13.21%) +0.33 (12.74%)
Mitk vield
High-producing cows
Unaffected 73 75.51+4.08b 81 1215425010 81 223+0.14b
Mastitic 73 8342+=36%9a 81 14976 £ 561 a 8l 295+0.16 =2
Deviation +12.91(17.10%) +28.22 (23.22%) +0.72 (32.29%)
Low-producing cows
Unaffected 52 8362+513a 64 14894+ 788a 64 295+020a
Mastitic 52 905045904 64 156,44 £8.19a 64 2.89+021a
Deviation +6.88 (8.23%) +7.50 (5.04%) .06 (2.03%)
Parity
Primiparous cows
Unaffected 46 87.01+301b 49 137.22%6.12b 49 243£021a
Mastitic 46 97.59+422a 49 15094+ 985a 49 2810368
Deviation +10.58 (12.16%) +22.72 (16.56%) +(,38 (15.64%)
Pluriparous cows
Unaffeoted 79 72.12+136b 95 133.26 £ 8.15a %6 2750222
Mastitic 79 81.33+365a 96 14626+ 9442 96 3.03+028a
Deviation +9.21 (12.77%} +13.00 (9.76%) +0.28 (10.18%)
Seascn of calving
Autumn
Unaffected 52 80443210 61 114.98 +692b 61 253+014a
Mastitic 52 91.15:4.10a 61 137049082 61 256+023a
Deviation +10.71 (13.31%) +22.06 (19.19%) +0.03 {1.19%)
Winter
Unaffected 46 7934%355b 54 12630+ 8.19b 54 229%019b
Mastitic 46 94.66+5.69 a 54 157.50£9.60 a 54 3142021 a
Deviation +15.32 (19.31%) +28.20 (21.81%) +0.85 (37.12%)
Spring
Unaffected 14 78.98+916a 16 14879+ 1121 a 16 2540412
Mastitic 14 8550+ £0.17a 16 16287+ 13062 16 2.81+051a
Deviation +6.52 (8.26%}) +14.08 (9.46%) +0.27 (10.62%)
Summer
Unaffected 13 7950+ 1120a 14 14789+ 1051 a 14 300+£038a
Mastitic 13 86.53+:10.84a 14 15499+ 5.5%a 14 317041 a
Deviation +7.03 (8.84%) +7.10 (4.80%) +0.17 {5.67%)

DFI = calving to first insemination interval, DO = days open; S/C = number of services per

conception,

# Numbers of observation; unaffected cows were matched controls selected from a total of

986 cows.

#* Deviation = absolute and relative deviation of mastitic cows from their unaffected controls.
Means of unaffected and mastitic cows followed by similar letter within a classification do
not differ significant at P=0.05. B
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