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SUMMARY

Over a period of one year (Nov.,2007- 0ct.,2008) a
total of 1757 Holstein -Friesian cows belonging to a
commercial dairy farm in Giza —Egypt were included
in this investigation. Somatic cell count (SCC) as a
measure of subclinical mastitis was recorded for three
times in three consecutive months. Bacteriological
milk

Reproductive data including days to first insemination ,

examination was also done for sample.
number of inseminations per conception (S/C) and days
open (DO} were individually recorded ,also the
percentage of cows conceived by 305 days in milking
(DIM) and percentage of culled cows for reproductive
failure were recorded. The obiained data were recorded
.The animal status (parity and reproductive status) as
well as the establishment and degrees of affection were
also considered. The obtained results were recorded
and statistically analyzed. Results revealed that, the
incidence of subclinical mastitis was 31.75 and 23.79

% of the total lactating non pregnant and lactating
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pregnant cows, respectively,, ~ Among cases of

subclinical mastitis, 75 % were bacteriolo-gically
positive. Coagulase-negative staphylococci,
Staphylococcus aureus, Streptococcus uberis and
the

isolates. The adverse effects of subclinical mastitis on

Streptococcus  dysgalactiae  were prevalent
the reproductive performances in dairy herd included
prolonged days to first insemination; Days open;
increased number of inseminations per conception and
culling rate for infertility. The establishment of
interval to first
the

establishment from the first insemination to the fertile

subclinical mastitis during the

insemination prolonged this stage while,
one prolonged the days open and increase the number
of inseminations per conception.it could be concluded
that,

unfavourable effects on reproductive performance of

subclinical mastitis was associated with
dairy cows. Therefore, the appropriate management of
lactating dairy cows to minimize the incidence of
mastitis should increase the profitabiity of dairy herds
not only by improving milk quality, reducing the use of
antibiotics, reducing the amount of milk discarded, and
reducing involuntary culling , but also by improving

reproductive performance.



INTRODUCTION

Mastitis is one of the most costly and common diseases
affecting dairy cows throughout the world (DeGraves
and Fetrow, 1993;Tsuruta et al, 2004 and
Losinger,2005). Somatic cell count (SCC) is often used
as an indirect measure of mammary infection status
(Shook and Schutz, 1993, Mrode and Swanson, 1996).
The SCC mean level for Holstein cows without ciinical
mastitis was around 200,000 cells/mi (Coulon et al.,
1996; Rupp et al., 2000). Mastitis infections affect milk
yield and quality (Heringstad et al., 2003; Ikonen et al.,
2004; Miller et al., 2004; Hagnestam et al., 2007).
Furthermore, other studies (Barker et al., 1998; Miller
et al., 2001; Moore et al. 2005; Windig et al., 2006 and
Rekik et al.2008) confirmed antagonistic relationships
between the cow's mammary infection and its
reproductive performances. Barker et al. (1998) found
that the interval from calving to first service was longer
for cows having clinical mastitis before first service
than for other cows (71 vs 94 days). Likewise, these
authors found that mastitis when occurring after the
first service delays conception. Two extensive
cpidemiological studies indicated that both Gram-
positive and Gram-negative bacteria, associated with
clinical and sub-clinical mastitis, are involved in the
disruption of reproductive performance in dairy cattle
{Schrick et al.2001 and Santos et al.2004). In several
studies, mastitis was associated with low fertility in
cattie due to endotoxin induction of PGF2 o production
(Hockett et al.2000) and luteolysis of the CL of
pregnancy (Moore et al.1991).Other studies indicated
that a varjety of stressors, inciuding mastitis-induced

endotoxin, can disrupt the timing of ovulation and
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consequently prevent successful fertilization. Several
studies showed that stressors activate the
hypothalamic-pituitary-adrenal axis and enhance the
secretion of glucocorticoids that can mediate
suppression of reproductive processes (Sapolsky et al
2000)]. Acute restraint or isclation reduces plasma LH
concentration and pulsatile LH secretion in the rat,
sheep, and monkey (Tilbrook et al.2000).
Immune/inflammatory stress that was induced by
Gram-negative lipopolysaccharide(LPS) administration
by intravenous or intrauterine injection in ewes and
cows, during the follicular phase, suppressed pulsatile
LH secretion and delayed or blocked the preovulatory
L.H surge [Battaglia et al 2000; Suzuki et al .2001and
Daniel et al .2003).For these reasons, SCC is used in
studies on mammary health status and for reproduction
purposes (Miller et al.,2004 and Caraviello et al., 2005)
.However, little is known about the effects of
subclinical mastitis during lactation period on
reproductive performance. Thus, the objective of the
present study was to determine the effects of
subclinical mastitis during lactation on reproductive
performance of Holstein-Friesian dairy cows under
Egyptian management circumstances.

MATERIALS AND METHODS

Animals

Over a period of one year (Nov., 2007- Oct., 2008) a
total number of 1757 Holstein —Friesian cows
belonging to Al -Alamia dairy farm located at Kilo,26
Cairo Alexandria Desert Road (Abu Rawash — Giza -
Egypt) were included in the current study. The animals
included in this investigation were classified as shown

in table 1.
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Fable 1: distribution of lactating cows among variou$ classification

Non-pregnant
Non-pregnant (LNP)**
Pregnant (LP)* (=781) Culled
Pregnanc n=
cETancy (n=782) (n=194)
Primiparous Pleuriparous
Parit;
Y (n=1324) ( n=45T)
Subclinical affection < 200,000 = 200,000
(SCC*1000/m] milk) ( n=533) (n=248)
Before 1% After I* insemination to
Time of subclinical mastitis . .
insemination the fertile one
establishment
(n=95) (n=153)
Degree of sub-clinical
affection (SCC* 1000/m} 200-< 400 SCC > 400- 1000 SCC > 1000 SCC
milk) (n=138) (n="78) (n=32)

lactating pregnant LNP®* = lactating non pregnant cows

Lp* =

Management:

Housing

Animals were housed in an open yard system in a dirty
sandy floor and dairy waste solids were removed every
15 days. Scraping was performed for each yard every
three days to control the environmental mastitis,
Animals were fed on total mixed ration (TMR)
according to NRC (2001).

Vet.Med.J.,Giza.Vol.57 No. 1{2009)

Milking

Cows were milked three times a day in a milking parlor
equipped with automatic milking machine take-

offs (Westfalia-Surge, Naperville, IL). Teat dipping was
rautinely performed at milking. Milking machines were
back flushed (Surge Back flush I, West- falia-

Surge) after removal from cows. Milking equipment
was evaluated routinely and maintained per the
Manufacturer’s reconunendation. All cows were dried
off approximately 8 weeks before expected cajving, and

all quarters of cows were infused with an antibiotic
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preparation approved for use in non lactating cows
following the last milking of lactation. Cows were
segregated according to stage of lactation, daily milk
yield and somatic cell count in milk. All cows with high
somatic celt count (> 200.000 /m] milk) were gathered
in a definite yard and milked four times a day at the end
of milking and their milk was collected in a special
milk tank to be marketed as low grade milk of low
casein and fat percent.

Reproductive management :

During lactation, cows were observed for estrus for 30
minutes at least three times daily. Milking personnel
observed cows at milking time and all farm personnel
participated regularly in detection of estrus throughout
the day. Animals were inseminated by imported frozen
semen which was categorized according to calving
ease, production level, SCC score, and body
conformation criteria. Insemination was performed by
utilizing the a.m/p.m. rule following detection of estrus.
Animals approaching parturition were transmitted to
maternity and during parturition the animals were given
a full chance to deliver normally without interference.
Just after parturition the animals were firstly checked
for clinical mastitis and the newborn was left to suckle
its dam for colostrums for three days in the maternity.
Within this period the animals were checked for
postpartum disorders especially for acute mastitis,
retained fetal membranes and acute metritis. Moreover,
the parturient cows were also checked for early
metabolic disorders including hypocalcaemia and udder
edema .After calving, cows were subjected to a
voluntary waiting period of 60 days before first

insemination. Routine postpartum reproductive
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examinations were performed on all cows during the
voluntary waiting period. Pregnancy examinations were
performed 50 to 65 days after insemination.
Reproductive performance

Measures of reproductive performance were obtained
from the farm records. Reproductive parameters
included days to first insemination, number of
inseminations per conception (S/C) and days open
(DO). For culled cows due to infertility problems the
number of inseminations per cow was calculated.
Sampling:

Individual bulk milk samples belonging to definite
yards were firstly obtained from different milk tanks of
the farm for detection of bulk tank SCC by using
Delaval cell counter (DCC). Cows belonging to bulk
tank samples with SCC > 200,000 / ml milk were
examined individually for SCC.For microbiological
analysis, 2 total number of 225 sterile milk samples
were collected aseptically and sent to the laboratory of
Animal Reproduction Research Institute (El Haram,
Giza, Egypt). Samples were examined following
procedures described by Oliver et al.(1994) and
National Mastitis council {1999). Subclinical mastitis
was defined in lactating cows as the presence of SCC >
200,000/m! of milk and bacteriological by the presence
of the same pathogen in at least two consecutive
samples during lactation. Statistical analysiscows with
subclinical mastitis were compared with the non
infected and the pregnant cows at time of infection as a
control group. These cows were divided into the same
groups as shown in Table 1. Reproductive performance
data were evaluated and analyzed using the MIXED
procedure of SAS (SAS, 1996).
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RESULTS

Overall 31.75 and 23.79 % of the total lactating non
pregnant and lactating pregnant cows, respectively,
were found to be aﬁ'ected with subclinical mastitis
(table 2). As shown in table 2, subclinical mastitis in
lactating non pregnant animals had detrimental effects
on some reproductive performance (S/C, days open and
percentage of pregnant cows by the 305"
DIM).Otherwise, controversial effects of high SCC on
reproductive performance were recorded in the lactating
pregnant cows.A total number of 194 (11.04 + 0.75% )
of the overall cows were culled for infertility, out of
these, 150 cows (77.32 £ 3.01 %) were of normal SCC
( < 200,000) and 44 cows (22.68 + 3.01 % ) were of
high SCC ( = 200,000). Among the subclinical mastitis
cases, 75 % were found to be bacteriologically positive.
The majority of infections were due to coagulase-
negative Staphylococei, Staphylococcus aureus and the

Streptococcus species including Streptococcus uberis

DISCUSSION

The somatic cells of milk are mainly leukocytes, which
include macrophages, lymphocytes and neutrophils
{(Harmon and Reneau, 1993). The goal of the leukocytes
is to embody and digest the invading microorganism of
the mammary gland. Although subclinical mastitis does
hot present apparent signal, it limits the economical
exploration of the cow (Torres, 1685). In the current
study the overall mean of SCC/ mi milk was
significantly higher in pleuriparous than primiparous
cows (287.47+ 25.61 vs 195.26 + 23.10, table 4). These
results agreed with those reported by Miller ( 1982)

Vet.Med.J.,Giza.Vol.57 ,No.1(2009)

and Streptococcus dysgalactiae. Cows of the control
group (< 200,000 SCC) had 2.92, 226.17 and 74.67
S/C, days open and percent of pregnant cows by the
305" DIM, respectively (table 3). As a function of
degrees and timing of affections (table 3), cows affected
before the first insemination showed a non significant
difference of their reproductive performarnce, while
those affected from the first to the fertile insemination
showed adverse effects on their reproductive
performances specially in the 2" and 3" groups (=
200,000 — 1000,000 SCC) .In the 4" group (> 1000,000
SCC), the reproductive performances were slightly
improved.In general, subclinical mastitis adversely
affects the reproductive performance in primiparous
and pleuriparous cows specially those affected from the
first to the fertile insemination .However, the adverse
effects of subclinical mastitis were apparently higher in

pleuriparous cows (table 4).

Mackie and Rodgers (1986 ) and Nickerson et al

{(1995).The SCC level under 200.000 celis/m! of milk
considered normal, although it may be low in the first
lactation (Ltavo et al.2001). Generally, 8CC increases
with the age and number of lactation in infected cows.
On the contrary the SCC in non-infected udder, does
not seem to vary with the age (Monardes, 1984 and
Rekik et al.2008). All the animals, free from infection,
had elevated SCC immediately after parturition; so, a
fast decrease was observed after birth in non-infected
animals or quarters (Monardes, 1994; Harmon and
Reneau, 1993). Sheldrake (1983) reported that, the SCC

from milk of non-infected animals increased from
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83.000 on the 35 day after the birth to 160.000
cells/ml milk on the 285 day. However, in animals
infected with Staph. aureus, it increased from 234.000
to 1.000.000 cells/ml of milk in the same period. Qur
results revealed that, the incidence of subclinical
mastitis was 31.75 and 23.79 % of the total lactating
non pregnant and lactating pregnant cows, respectively.
These results agreed with those of DeGraves and
Fetrow (1993); Tsuruta et al, (2004) and Losinger
(2005).Percentage of cows culled in the current study
(11.04 £ 0.75%) was lower than that recorded by Shook
and Schutz (1993) who reported a culling percentage of
30 % due to high SCC. The low culling rate in the
current study referred to the policy of culling due to the
high prices of imported pregnant heifers and the
restrictions of heifer's importation in Egypt over the last
five years.The results of the current study revealed that,
the occurrence of subclinical mastitis during early
interval to first insemination (140.46x 16.7 days) was
recorded in primiparous cows. These results agreed
with that of Oltenacu et al. (1990) who observed a
significant influence of mastitis on interval to first
insemination in primiparous cows.Our results reveated
that, the most prominent negative effects of subclinical
mastitis on the reproductive performance were recorded
for the 2™ and 3™ groups (> 200,000 —1000,000
SCC).These results agreed with Matos et al. (1991),
Barker et al. {1998} ; Schrick et al. (2001) and Santos et
al.(2004).The mechanism(s) by which subclinical
mastitis may influence reproductive performance is
unknown. Therefore, potential mechanisms through

which mastitis may affect reproductive efficiency will
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lactation resulted in detrimental effects on the
subsequent reproductive performance in dairy cows.
The interval to first service was significantly prolonged
in cows established subclinical mastitis before the first
insemination .Moreover the number of inseminations
per conception and days open were found to be
significantly higher in cows established subclinical
mastitis after the first insemination. These results were
consistent with those reported by Barker et al. (1998);
Schrick et al.( 2001); Santos et al.(2004) ; Moore et al
2005 and Ahmadzadeh et al.(2009). Loeffler et al.
{1999), Barker et al.(1998) and Moore et al. (2005) had
pointed out the importance of the time of subclinical
mastitis occurrence for the effect on fertility. In their
studies, mastitis reduced conception rate significantly,
if it occurred after the first insemination. In the current
study, the higher value of
be discussed here.One of the possible mechanisms for

the reduction in fertility of lactating dairy cows that
develop mastitis is the elevated body temperature
(fever), which can result from infections of the
mammary gland (Wenz et al,, 2001). In vitro studies
had demonstrated a smaller proportion of oocytes and
embryos cultured under heat stress develop to the
blastocyst stage (Edwards and Hansen, 1997; Krininger
et al, 2002). Furthermore, when lactating dairy cows
were exposed to heat stress, the fertilization rate and the
proportion of excellent/good quality embryos were
dramatically decreased (Sartori et al, 2002). This
indicates that exposure of oocytes and embryos to heat

stress compromises fertilization and development.
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Aside the direct effect of elevated body temperature on
cocyte, embryo quality and development, feverish cow
have decreased feed intake and body condition (Maltz
et al,, 1997 and Buitler, 2000).

Another possible mechanism by which mastitis may
affect fertility in lactating dairy cows is through the
production of substances that affect oocyte and embryo
quality and development, uterine environment, and
ovarian function. These substances are called cytokines
and amongthem interleukin (IL)}-1e, TL-1B, IL-6, IL-10,
IL-12, and tumor necrosis factor-o (TNF-at) have been

isolated from milk-derived cells from infected

mammary glands (Riollet et al., 2001). Furthermore,

challenge of lactating cows with components of the cell
wall (lypopolysaccharide, LPS) of Escherichia coli
{gram-negative bacteria} resulted in increased milk
concentrations of IL-1B, 11.-8, and TNF-a (Nakajima et
al., 1997 ; Blum et al., 2000; Hoeben et al., 20600 and
Waller et al.,, 2003). Mastitis is also correlated with
increased concentrations of nitric oxide (NO) and
prostaglandin F2a (PGF2a) in milk and mastitic cows
had increased blood concentrations of PGF2a
metabolite (Blum et al., 2000; Bouchard et al., 1999;
Giri et al, 1984;Hockett et al, 2000).Moreover,
negative  bacteria result in increased blood
concentrations of cortisol, a hormone that blocks the
release and the peak of LH (Stoebel et at., 1982; Li et
al., 1983; Padmanabhan et al., 1983). The decrease or
lack of LH secretion may result in compromised follicle
and oocyte development, failure of ovulation, and
suboptimal luteal function. Some of the cytokines

produced during mastitis also have a direct effect on the

Vet.Med.J.,Giza, Vol.57,No. 1{2009)

maturation of bovine oocytes in the presence of TNF-a
resulted in reduced proportion of fertilized oocytes
developing to the blastocyst stage (Soto et al., 2003). It
was recorded that embryos cultured in the presence of
TNF-n, PGF20, or NO had either increased number of
apoptotic  celis(dead  cells) or compromised
development to the blastocyst stage (Pampfer et al,
1994; Wuu et al., 1999; Soto et al., 2003; Chen et al.,
2001: Hobbs et al., 1999). Furthermore, administration
of PGF2a to cows supplemented with progesterone
resulted in poorer quality embrycs and decreased
pregnancy rates, reinforcing the idea that PGF2a may
have a negative effect on embryo development (Buford
et al., 1996).1t has been demonstrated that production of
PGF2a which is responsible for luteolysis can be
stimufated by cytokines such as TNF-B and IL-le
{Davidson et al., 1995;Skarzynski et al.). Therefore,
mastitis can lead to an increase in secretion of PGF2¢
and consequently premature [uteolysis, which could
resuli in embryonic/fetal death.It has been demonstrated
that certain cytokines such as [FN-B decrease the
secretion of LH (McCann et al., 2000). Furthermore,
mastitis and exposure of cows to endotoxins secreted by
gram- concentrations of Conclusion:It was clear that,
ovaries. Interleukin-6, for example, blocks the secretion
of estradiol (Alpizar et al,, 1994), which can lead to
reduced LH secretion, while TNF-§ and IFN-§ are
cytotoxic to the corpus luteum (Fairchild et al.,, 1991;
Petroff et al., 2001) and could cause reduction in
subclinjcal mastitis exerted great deteriorated effects on
reproductive  performance of dairy cows. The
establishment of subclinical mastitis before the first

insemination, prolonged this period. Meanwhile the
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establishment of subclinical mastitis after first
insemination increased the S/C and resulting in
prolongation of days open. Therefore, the appropriate
management of lactating dairy cows to minimize the

incidence of mastitis could increase the profitability of
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Table 2: Interrelationship between subclinical mastitis and some fertility indices in Holstein-Friesian cows

(M SE)
Reprod. Indices
Average pe
. - Pregnant cows within
§CC e Parity NO. of inseminations per ;.o to 1 insemination Days 305 DIM
( X 1000/ml) (X 1000/mt) conception Open o4t §
(% SE)
¢ preg.status
2 a . . (398/533)
<200 6544+ 1.86 1.96 £ 0.05 239006 §3.93 +2.04 143.46 +3.82 7476+ 188)"
LNP
2200 886,79+ 72.63 " 262+0.10 3.92+0.18% 89.50 £ 3.66 ** 227.07 £8.55" (160/248)
(6451 £3.04) "
(558/781)
Over all mean 261.35 + 12,51 2.12 +0.01 2.76£0.03 85.26+ 1,68 163.40+1.27 (71442 161)
<200 6232+193" 2.04 £ 0,05 42240.10° 93.60+233" 24293+£522° (349/596)
LP (58.55+2.01)
b a ab a (176/186)
=200 1058.5 + 138.67 2112009 2384011 89.52+3.16 153,67+ 6.44 (94,62 + 1.65) ©
(525/782)
Overall mean 301.48+36.52 2.06 £0.04 3.78 £0.05 92.96 + 1.74 221,62 £3.81 (6713 168)
2 ¢ be . 0/ 150
<200 64.55+3.72 2.67£0.14 5.68+027 9884 + 508 - (0.0020,00)
culled b . ab /44
cows >200 88365+ 113,75 2.75+0.18 6.82+037 94.39 4 6.61 0.00+0.00)
0/194
Over all 315.63+ 43.91 270 0.1 6.03+022 97.48 £ 4.06 (0.00+0.00)

Preg.= pregnancy B = before the 1* insemination

LNP = lactating non pregnant

A = from the 1 insemination to the fertile one
LP = lactating pregnant

DIM =days in milking

Means within the same column with different alphabetical are significantly different at p < 0.05




Table 3: Effect of degree and establishment of subclinical mastitis (SCC) on the subsequent fertility
indices in Helstein -Friesian cows (Means = SE)
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Reprod. Indices
Average SCC st NO. of Pregnant cows within
interval to | . . Days open
SCC(1000/m) N (X 1000/ml) insemination inseminations per 305 DIM
- conception (% + SE)
Gp.1
(n=533) 73.75+2.24% 92.39+ 244" 291+£0.11°% 226.17 £ 545" 398 /533 b
(< 200) (74.67+1.88)

B b e a s 38/50

Gp2 (1=50) 271.65+7.15 11346+ 8.72 3.57+£0.37 228.53 + 14.26 (76.00 £ 6.10)°
(=200 - <400)

A b ah b b 58/88
(n=88) 280.80 + 6,25 80.98 + 421 5.46 £ 0.2] 28432 +7.86 (65.9+ 5.08) b

B d o a . 24730
63 (n=30) 680.00 £ 32,75 12233+ 1299 2.60+033 198.00 + 25.25 (80.00 + 7.42) b

@400 - < 1000) A 17/48

c ab b b

(n=48) 578.52+24.84 80.04 £6.33 5.95+£037 35525+ 18.95 (35.41 £6,57)°

B 228106 = 356.51 * 92.12 4 10.34° 2.94+0.53 2 180,37 = 34.07° 13/16
Gp.4 (n=16) : : : - . : ' . (81.25+ 10.07)®

(= 1000) A . . o " 10/16
(n=16) 2081.12+£252.42 64.37 £ 6.90 5.06 +0.56 244 87 +26.08 (62.5 % 12.5) b

B = before the 1* insemination
Means within the same column with different alphabetical are significantly different at p < 0.05

A = from the 1® insernination to the fertile one

DIM =days in milking
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Table 4; Fertility indices of Holstein-Friesian cows in relation to parity and establishment of subclinical

Mastitis (M + SE)

Reprod. Indices

NO. of Pregnant cows
}(\;e{;%:}/fncl;: limihgié: inseminations per Days open within 305 DIM
conception (% = 5E)
Parity - SCC(1000/m}) -Tim
< 200 " 62.79 £ 2.92* c < b 155/238
SCC {n=238) 99.86 £4.08 421019 2523+8.79 (65.12:3.09) *
4 B 6926+1416° d be be 19/28
é‘ > 200 (0=28) 140.46 £ 16.7 3.78 £0.53 259.75+25.1 (67.85 + 8.98) ab
= SCC
E A 501.2+£846° ¢ d < 31/58
E (n=58) 87.86+6.18b 5374024 313634 11.89 (53.44 + 6.60) *
Over alf mean _ 195.26 £23.10 ¢ c 4 Y.0/324
(n=324) 101.22+£3.52 438+0.15¢ 263.92+7.23 (63.27 + 2.68)
<200 _ 82.73£3.21° b b . TE%/295
SCC (n=295) 87.27+£291 3.66 £0.13 205.09 1 6.6 (82.37 £2.22) b
5 B 753.3 £119.3° . R 56/68
=]
‘E_ > 200 ( 1=68) 1020+ 603 ¢ 2.94 £ 0.26 19307 £13.5 (82,35 + 4.65) b
g SCC
2 A 593.1+62.92° . d . 54/94
= , (n=94) 73.12+£34 5.7+0.25 2939+11.6 (57.44£512) °
d
Overallmean 1 ys57) 287.47 £ 2561 86.552.23° 3972011 221854+555* 3337457

(77.24 +1.96)

B = before the 1® insemination

A = from the 1¥ insemination to the fertile one
Means within the same column with different alphabetical are significantly different at p < 0.05

DIiM =days in milking
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