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ABSTRACT

The objective of this study was to investigate the correlation among udder, leg hygiene scores, and
subclinical mastitis (SM), somatic cell count (SCC), especially during transition period in different
seasons. Individual cow SCC data are summarized for all milking cows (No. = 2412) between October
2006 and Pecember 2007. Udder and leg hygiene scores were assessed through bimonthly schedule
visiting during two periods from April to June and from October to December using four point scales
ranging from one (clean) to four (very dirty). The prevalence and new infection rates (NIR) of SM
were 9.4% and 5.8% respectively. The highest rate of infection and the highest proportions of 3 and 4
udder hygiene scores (UHS), lower hind leg hygiene scores (LHS) and upper hind leg and flank
hygiene scores (ULHS) were during the early lactating stages. Dry cow new infection and cure rates
were 89.5% and 50.0 % respectively, whereas 36.7 % of cows that had SCC >200,000 cell/ml during
the dry period were culled. There was a significant negative correlation between milk yield and SCC.
The rate of SM and somatic cell scores (SCS) were higher during April to June than those during
October to December especially in uniparus cows. Hygiene scores for the udder were significantly
correlated with SCS. Moreover animals with udders categorized as dirty were 2.8 times more likely to
have SM compared with those categorized as clean. It could be concluded that, UHS should be
routinely performed as a quality control measure. In addition, more attention should go to post-fresh
hygiene especially during hot seasons.

INTRODUCTION

Mastitis is one of the most economic diseases
affecting dairy cows throughout the world.
Somatic cell counts (SCC) has been identified as
an accurate indirect method to predict mastitis and
as an indicator of milk quality and health of cows
(1). A cow has subclinical mastitis (SM) when the
SCC >200,000 cel/mL (2). It is important on
farms to know that may exceed a cut off value
what is needed to bring it below the bonus
program requirements, because there is a negative
relationship between SCC and milk production,

The incidence of IMI and bacterial numbers
in milk was correlated with the number of
mastitis pathogens present on the teat end (8).
The environment and the cows themselves were
cleaner for herds that produced milk with lower
SCC values compared with those having higher
bulk tank SCC values (9). Hygiene scoring
systems have been used to assess the cleanliness
of cows and the farm environment (9-11). But
there is still little knowledge about the
relationship between individual cow hygiene
casein composition and shelf life of processed scores and SM. The objective of this study was to
fluid milk (3) p investigate the correlation among udder, leg

' hygiene scores and SCC especially during pre-

Moreover intramammary infections (IMI) and postpartum period, as well as to assess the
around parturition, either clinical or subclinical, rate of SM and new infection rate (NIR) during
will lead to considerable financial losses and different seasons.
have negative effects on reproductive
performance (4). Only a limited number of studies MATERIAL AND METHODS
have looked at this problem, leaving many Animals
questions on how to prevent IMI pre- and A total 2412 uniparus and multiparus
postpartum especially in heifers (5-7). Holstein cows’ dataset were collected between
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October 2006 and December 2007. The
animals were fed on Machimora farm in
Hokkaido, Japan. The number of lactating
cows per month herd ranged from 151- 170
cows. All animals were housed in free stalls
and were milked twice daily. This farm was
enrolled in an official dairy herd improvement
association program (DHIA), has SCC less
than 200,000 cells/ml.

Data Collection

The individual cow SCC was determined
monthly by using a Fossomatic cell counter
(Foss Electric, Hillergd, Denmark). SCC
test-day as well as somatic cell scores (SCS)
records between 6 and 305 days in milk (DIM)
were available for inclusion in the analysis.
Lactation average SCS was defined as the
mean of all test day records within lactation.
Each lactation was further divided into 3
stages: early lactation (6 to 60 DIM), mid
lactation (61 to 120 DIM), and late lactation
(121 to 305 DIM). Average SCS within these
stages was calculated separately for each
lactation stage.

SM and NIR Estimates

The prevalence of SM was determined
from the number of cows that had SCC
>200,000 cells/ml on any test days divided by
the total number of lactating cows tested during
the studying period. New infection was defined

as: 1) those cows that had an SCC > 200,000.

cells/ml on the first test after calving or 2)
those with SCC < 200,000 cells/ml in the
previous month, but >200,000 cells/ml in the
_present month (12).

Udder and leg hygiene scores

The herd was visited on a bimonthly
schedule during two periods from April to June
and from October to December. Hygiene
scores were based on a system devised
previously (13). Udder and lower legs of
studied animals were compared to model
animals depicted in photos on the scoring
sheet and given a score 14 scale on three
regions of their bodies: lower hind leg; udder;
flank and upper hind leg. Lower scores were
indicative of cleaner body regions. A score 1
indicate little flecks or no manure in the region.
A score 2 meant there was minor splashing of
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manure in the region. A score 3 indicated
distinct plaques of manure with some hair
visible, and a score of 4 denoted confluent
plaques of manure covering the area.

Statistical Analysis

The scoring data and the SCC are
processed to present odds ratios (OD) (14).
Moreover the obtained data were compared
and analyzed by Scheffe's multiple comparison
F test and Chi Square using SAS (15).

RESULTS

Cut of 2412, 227 dairy cows had
subclinical mastitis with a rate of 9.4% and the
NIR was 5.8% (139/2,412). Cows in early
lactating stage were more affected (9.9%,
38/3835) than those in mid (4.1%, 18/443) and
late stages (5.2%, 83/1,584) (Table ). The
result revealed also that 89.5% (34/38) of the
new infection in the early stage was occurred
during dry period. Out of 30 cows that had
SCC >200,000 cell/m] and entered dry period
13.3% (4) were failed to be treated and passed
infected in the following lactating stage,
50.0 % (15) were treated and 36.7 % (11) were
culled (Table 2). There was a significant
negative correlation between SCC and milk
yield (r=0.704, P < 0.01) (Fig 1).

The rates of SM and the proportion rates
of 3 and 4 hygiene scores (UHS, LHS and
ULHS) of the post-fresh cows were higher than
those of the other lactating stages. The
proportion rates of SM and SCS were higher
during April to June than those during October
to December. Dairy heifer had higher 3 and 4
UHS %, SM and SCS during April to June than
during October to December (Table 3).

Animals with udders categorized as dirty
were 2.8 times more likely to have SM
compared with those categorized as clean.
Cows with UHS, LHS or combined udder and
leg hygiene scores categorized as dirty were
more likely to have SCC >200,000 cell/ml
compared with those categorized as clean.
Moreover hygiene scores for the udder were
significantly correlated with SCS (Table 4).
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Table 1. Prevalence and new infection rates of subclinical mastitis during the stage and season of lactation
1¥ Lactating season 2" Lactating season 3" Lactating season > 4" Lactating season Total
Lactation SCC SCC SCC SCC SCC
stage (cell/mL) NIR (cel/mL) NIR (cell/mL) NIR (cell/mL) NIR (cell/mL) NIR
»200,000 (%) 200,000 (%) »200,000 (%) »200,000 (%) »200,000 (%)
(%) (%) (%) (%) (%)
Earl 8.7 74 74 6.2 18.0 14.0 15.2 14.3 11.4 9.9
y (13/149) (11/149) (6/81) (5/81) (9/50) (7/50)y . (16/105)  (15/105) (44/385)  (38/385)
Mid 4.8 2.4 11.1 6.1 8.5 7.0 4.7 28 6.8 4.1
(8/167) (4/167) (11/99)  (6/99) (6/71) (5/71) (5/106) (3/106) (30/443)  (18/443)
5.2
Jat 4.2 29 14.4 6.4 139 7.7 11.3 6.2 9.7 83/1.584
ate (26/626) (18/626) (43/298) (19/298) (47/339)  (26/339) (37/321)  (20/321) (153/1,584) ( )’
4.2 35 12.6 6.3 13.5 8.3 10.9 7.1 94 28
Total . y X ) . ’ . . : 9/2,41

(47/942) (33/942) (60/478) (30/478) (62/460)  (38/460) (58/532)  (38/532)

(13
(227/2,412) 2

NIR: new infection rate. Numbers in parenthesis indicate number of animals/total number.
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Table 2. Dry period length, new infection, cure and culling data.

24

%
Early new infection (n= 38)
. . . 89.5
Infection during dry period (34/38)
Cow enter dry period with SCC >200,000 (n= 30}
50.0
Dry cow cure rate (15/30)
. 13.3
Dry cow failed treatment Passed infected (4/30)
(50.0%, 15/30) 36.7
Culled cow (11/30)

Numbers in parenthesis indicate number of animals/total number.
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Table 3. Hygiene scores {udder and leg),somatic celi scores and rate of subclinical mastitis in different lactation stages during April to June and October te Decembcr. .

Hyglene Scores : i R : Sunud: r.ellmurt:(SCS) Lelooh T

. P * New Infecti
Laces u“ o Udder hygiene scores " Lower leg hygiene scores Upper leg & Flank hygiene scores - SCS'{Mean2SD - -0-3 SC§—‘/- . 7-38CS% . meofSMT - T %
stage . Period Helfer Cow ' Helfer - Caw Héifer Cow -+ ’ R L EE R
. Méan | %Hyglene Mean  %Hygiene - Mesn  %Hygiene Mean  %Hygiene Mean  %Hygiene Mesn  %Hygiene Helfer . Cow - Hefer. . :(?uw_ l'ieifu_.'.c'au | Heller anw_ - H'Hl'gr_’ Cow
. 45D score 3&4 8D score 3&4 45D score 3&4 8D yepre Jd&d 15D goore 324 £SD. - score 3&d s et S D
Post-fresh ) : * " " — ‘
Aprh - 29 .4 33 81,6 36 97.6 36 97.4 33 833 3.2 816 e 22 ) [ . D 3
te June 08 (30/42) 0.3 (31138) 5 (41M2) 0.6 (37/38) 10,8 (35/42) .7 (31/38) 1.5 2.7 ‘6'? 183 . 45 51 4 I 143 158
Ortober 29 653 33 BLS 100 37 938 33 33.7 33 86.4 19 L8 : T )
1o December  #0.8  (32/49) @01 ey T o 6  (76/81) H1 o (4149) H7 (WL s ws ,?1‘4 40 a0 el e 61 Bs
1.9 68.1 33 8L.5 . 93.9 3.7 950 33 824 3.1 849 24 LS . ., )
O e ey ws punm OB gomy  we gpme sest ssh s gqoms) se sg St BT 3209321030165 0 103 LB
Late Lact - ' L - R . L
- Aprl . 30 54.0 29 66.7 84.0 3.3 926 30 8.0 29 6.0 22 38 o i e
- wlene 209 {1625} 207 asn - gng 6 (2827 08 (M) - 08 QMY ene ag 00 ST 4D 00 4408 A48
October .. 53.8 28 60.0 B4.6 . 8s0 29 69.2 650 B33 . SR T
o Decenber 2708 gy w8 aam OB gy 2R 0 e e ) Wy aa P TS0 00 00 _f'o'_‘ 105 - 40 45
29 60.5 19 63.8 842 32 94 10 684 19 638 10 30, s IR
Total a8 Q) s poun 32 0.7 ey 06 (A PPy 08 (0M7) ald a1 89.5 w1 26 00 42 103, -4 SI
Faroff o )
Al 19 143 4 M3 L. 887 34 853 20 19.0 26 $60 . S
Ctedune  #0.6  (32D) 8 (2875 SED L geay 7T (64015) 7 (@4 09 (475} ' S Lo
‘Doober 24 39.0 2.2 72 0. 854 36 0.1 27 53.7 16 50.9
toDecember 0.6 (16141} €1 @y U (asKn £06  (105114) 07 (2241) 08 (S1T4)
- : 306 3 312 ., B85S 35 89.4 2.5 4.9 2.6 529
ol L3RRT o) sos  (snen) 4E0T sy sor geonssy 08t @esn  sogt  (100189)
"Closg up - - . - K . C . i
L AprT 13.3 L9 276 . 833y | 1§ 483 24 6.7 8 61 Lo
waume . VEEE g w9 @y T8 s 7 (a13) .7 (15 £0.9 (s - S,
Octber s 2.1 14 22 (1234%) 32508 86 32 75.0 24 429 15 450
December 0.5 (I14) 0.7 SR e HY (304 0.6 (6/E4) 0.8 (18/40) .
1.0 21 . 28 24 448 26 . 512 '
ot o1 26.1 3pe0g 65.5 59.4 5

6" (529 +0.8° (18/6%) ey £09%  (4469)  x06"  (1329) 204 (3569 X R

Numbers in pmnrheans ndjcate number of animatsotal numbgr # Prevalence rate of subclinical mastitis (SM) mean percent of cows lhn had SCC » 200,600 cel]hnL
Meang ih the same column having different superscripts were significently different {F 20.05). * Sigrificant when compared in the same column within tha same stee {*P <0.05; **P <0.01},
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Table 4. Relation between hygiene scores (udder, lower leg and upper leg & flank) and somatic
cell counts {SCC)

Hygiene scores

clean’ dirty” Total
Udder hygiene scores
< 200,000 SCC 78 180 258
»200,000 SCC 5 32 37
Total 83 212 295
Proportion > 200,000 SCC 6.0% 15.1% 12.5%
x2 4.5 P=0.03"
Odds ratio 2.8
Lower leg hygiene scores
< 200,000 SCC 16 242 258
»200,000 SCC 2 35 37
Total 18 2717 295
Proportion > 200,000 SCC 11.1% 12.6% 12.5%
y 0.04 P =0.850
0Odds ratio 1.2
Upper leg hygiene scores
< 200,000 SCC 56 202 258
»200,000 SCC 7 30 37
Total 63 232 295
Proportion > 200,000 SCC 11.1% 12.9% 12.5%
%2 : 0.2 P =0.698
Odds ratio 1.2
Combined udder and leg hygiene scores
< 200,000 SCC 37 221 258
»200,000 SCC ' 3 34 37
Total 40 255 295
Proportion > 200,000 SCC 7.5% 13.3% 12.5%
x2 1.1 P =0.300
Odds ratio 1.9

!Combined data for scores 1 and 2

2Combined data for scores 3 and 4.
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Fig 1. Relation between milk yiled and somatic cell counts (cell/mL) and milk yield (kg/cow/day)
according to stage and lactating seasons

(r =0.704, P < 0.01)
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DISCUSSION

Early diagnosis of mastitis is vital because
changes in the udder tissue take place much
earlier than they become  apparent.
Measurement of monthly SCC from individual
cows is widely used for estimating and
monitoring udder infection dynamics on farms
(12). Previous studies had suggested that SCC
is normally elevated during the first 2 weeks of
lactation, followed by a rapid decrease (16).
However, more recent studies have
demonstrated that cow level SCC declines
more rapidly than previously thought and 95%
of culture negative quarters have SCC less than
200,000 cell/mL by the fourth milking (10).
DHIA rules mandate that only SCC data from
cows 6 DIM or more at the first test are stored
and the maximum interval between tests in the
current study was 30 days. Estimation of NIR
using a simple SCC threshold, or a more
complex threshold based on a percentage
change from previous test value will
undoubtedly improve the accurate
determination of true IMI and non-infection
(12).

The occurrence rate of SM was 14.5% (17).

In the present study, the prevalence rate was
9.4% (227/2,412) and the NIR was 5.8%
(139/2,412) (Table 1). In contrast, previously
studies showed that the prevalence rate of SM
was 49.1% in hand-milked and 57.4% in
machine-milked cows (18). This variation may
be attributed to the prevalence and incidence of
subclinical and clinical mastitis depends on
factors such as type of housing, management,
and environmental factors (19). '

The changes of SCC across the dry period
can also be utilized to monitor the effectiveness
of dry-cow treatment programs. The new
infection and cure-rate data may be used to
identify herds in which the entire drying
procedure requires investigation (12). The
results revealed that dry cow new infection and
cure rates were 89.5% and 50.0 % respectively,
whereas 367 % of cows that had SCC
>200,000 cell/ml during the dry period were
culled. Similar results reported that 50.5% of
new IMI occurred in the nonlactating udder
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and the rate of new infection was 5.5 times
greater than during lactation (20). There was a
significant negative correlation between SCC
and milk yield (r = 0.7035, P < 0.01). Similar
results were reported previously (3 & 21).

Dairy heifers had higher UHS, SM and
SCS during April to June than those during
October to December. Increasing SCC during
April to June may be attributed to the hot
weather that may cause increasing the number
of bacteria in areas where cow’s rest, especially
if such areas remain wet or damp. However,
management practices to prevent the
transmission of pathogens may be practiced
less frequently and thoroughly during that
period. This increases the exposure of cows to
more bacteria in addition to thermal stress
making them more susceptible to new
infections (22 &23).

Prevalence rates of SM and the proportion
rates of 3 and 4 hygiene scores (UHS, LHS and
ULHS) of the post-fresh cows were higher than
those of the other lactating stages (Table 3).
This result reflects the role of hygiene as one of
the most important risk factors of bovine
mastitis. Concordant results were reported that
poor hygiene of the calving area was associated
with an increased prevalence of elevated SCC
in heifers (6 & 24).

The results also revealed that animals with

"udders categorized as dirty were 2.8 times more

likely to have SM compared with those
categorized as clean. Cows with UHS, LHS or
Combined udder and leg hygiene scores
categorized as dirty were more likely to have
SCC >200,000 cell/mL compared with those
categorized as clean. This result coincided with
other reports that showed the presence of mastitis
pathogens on teat ends has been correlated with
the incidence of IMI (§). The level of hygiene
has been detected as higher in herds with low
bulk tank SCC than in herds with high bulk tank
SCC (9, 10 & 25). This may be attributed that the
moisture, mud, and manure present in the
environment of the cow are the primary sources
of pathogens, and hygiene scores of cows
provide visible evidence of exposure to these
potential sources.



Zag. Vet. . .

It could be concluded that, UHS should be
routinely performed as a quality control
measure just as body condition scores are
performed to monitor nutritional management.
Each cow with an UHS of >3 has an increased
risk of mastitis. In addition, more attention
should go to post-fresh hygiene especially
during hot seasons. Conducting more studies
combining bacteriological culture, SCC
recording and hygiene scores on a large
number of herds are essential in tracking udder
health problems in dairy cattle.
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