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ABSTRACT

The objective of the study was to determine theafbf puerperal metritis prevalence in high yietgi
Holstein cows on productive (305 days, actual mi#tds), reproductive (days to first estrus, dagsrmand
services per conception) variables and culling statehroughout the study, 2885 dairy records were
collected from high yielding private Holstein daifsrm (average milk yield was up to 9000 kg) for 3
successive lactation seasons. Dairy cows were ifidssccording to their uterine affection into two
groups, healthy and those with puerperal metidairy cows which affected with puerperal metritisres
diagnosed during the first 3 weeks of lactationtrifie cows were diagnosed and treated at the eliigor

of the herd veterinarian. Affected dairy cows wegreuped into four groups according to time of the
puerperal metritis attack during the first 21 DdgsMilk (DIM) as (<5; 5-10; 10-15 and >15 DIM,
respectively). Moreover, the dairy females wereugesl into 3 groups according to frequency of pusipe
metritis of once, twice and triple, respectivelyaify cows were also grouped according to their inglv
season (winter, spring, summer and fall calvingsag). Productive, reproductive variables and myltdue

to puerperal metritis were detected from the omfaecord system (DairyComp305). Results of thislstu
revealed that, puerperal metritis had bad effeetshmh yielding cows productive and reproductive
variables, that decreased the 305 milk yield, iaseel days to first estrus, days open and numtssreices
per conception. Moreover, the occurrence of puetpaetritis increased during the warm months oifngpr
and summer seasons. Also, the occurrence of suisgagh was increased during the first 10 days of
postpartum as (89.98%) of the affected cases amtumithin this period. Care must be directed taydai
cows which had a history of puerperal metritis lassé cases had a greater tendency for recurreisme. A
the re- attacked cows with puerperal metritis hagtesmt chance to be culled from the dairy herdshesg
reached to (53.33% and 100%) for the second andl dltiack, respectively.

Keywords. Puerperal Metritis, Dairy Cows, High Yielding Higs, Culling Rate, Milk Yield, Reproduction

1. INTRODUCTION face dairy cows during their transition phase, thus
mainly due to suppressed immune system and
The lactating dairy cow is not as fertile as sheswa negative energy balance. Dairy cattle postpartum
before. Healthy transitions phase together with@timo  immune suppression increased the susceptibilithef
calving are critical for the dairy cows lactation dairy animal to both metabolic and infectious ds=a
performance. Hence that many health hazards ma'(Dawod, 2011).
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One of the most common critical hazards facingyearl several times during the 3 successive lactatiososea
fresh cow during their early lactation phase is the using their veterinary health records.
puerperal metritis. Most often metritis was diagribs The diagnosis of metritic females was done via herd
within dairy cow’s puerperal phase, as it concesith veterinarian, that the dairy cows which sufferednir
many dairy cattle problems such as reduced milkabnormal enlarged uterus, red-brown watery uterine
production and reproductive fithess during andratie exudates, high febrile condition (>39.5°C), general
course of the disease (Wittroekal., 2011). toxemia, loss of appetite and decrease of milkdyiel

Puerperal metritis is defined as a diseased cas during the first 21 days postpartum were diagndeduk
characterized by abnormally enlarged uterus wittesya  metritic cows (Sheldoet al., 2006). Treatments of such
red-brown uterine discharge associated with sighs o affected cases were done according to standartierdf
systemic illness like decreased milk yield, dulbhes metritis treatment strategy. Dairy cows were gralipe
other signs of toxemia and fever >39.5°C, withia finst into two main groups according to their uterinesafion,
21 days after parturition. Some other metritic sase as the first affected with puerperal metritis, whthe
exhibited abnormally enlarged uterus with a purulen second was healthy (Overton and Fetrow, 2008),rothe
uterine discharge detectable in the vagina with nodiary cattle diseased cases were discarded frordatze
systemic signs during the first 3 weeks after cajvi Dairy cows were grouped according to time of the
(Sheldonet al., 2006). Lactating dairy cows suffered puerperal metritis attack during the first 21 DaydMlilk
from a high incidence of metritis reached to 20%hwi (DIM) into 4 groups, (<5; 5-10; 10-15 and >15 DIM,
wide incidence range (8->40%) in some dairy herdsrespectively). Cows were also grouped into threeigs
(Goshen and Shpigel, 2006; Hammeh al., 2006; according to the frequency of puerperal metritis
Huzzeyet al., 2007; Galvaat al., 2009b). occurrence, as of once, twice and triple, respelstiv

Unfortunately, dairy cows were subjected to megriti Dairy cows were grouped according to their calving
during their puerperal phase with a higher inciderate ~ S€ason into 4 groups for winter, spring, summer fafid
which reached to 10% and may exceed in some daircalving seasons, respectively (Doleesdl. 2008).
herds to go up to 20% (Keltcet al., 1998). Numerous - :
research studies proofed that puerperal metritid da 2.1. Statistical Analysis
very huge negative impacts upon dairy herd Data of 305 days, actual milk yields, days to first
performance, which caused severe economic losseestrus, days open, number of services per coneeptio
(LeBlancet al., 2002; Gilbertet al., 2005). Some expert Mmetritic diseased cases and their culling wereectgd
opinions suggest that, given effective treatmentsuch ~ and obtained from the on-farm record system
disease cases were not of a great efficacious tiod e (DairyComp 305). All data were subjected to further
should be focused on dairy herd management stesteg statistical analysis with SPSS analytical softw@®SS,
to govern puerperal metritis predisposing and fastors ~ 2006). The effect of the calving season on the grered
(Galvdo, 2013). In concurrent work, effect of pueas metritis attacl_<, repeated attack on cull_and retatios
metritis occurrence in high yielding dairy Holsteiaws V&€ dor;]e V'?f chi sfqur?re test acclordlng o (Car::‘](pb_el
will be studied on productive and reproductive 2007): The effect of the puerperal metritis uporikmi

: : production (305 and actual milk yield) and repraéuc

performance. Moreover, its time of attack, attack

. . X (days to first estrus, days open and service per
frequency and culling percentage will be studied 3o conception) were done using independent t-test

successive lactation seasons. according to (McDonaId, 2009)_

2. MATERIALSAND METHODS 3.RESULTS

The study was done within a private dairy farm of 3.1 Effect of Puerperal Metritis Prevalence on

high yielding Holstein cows located in Giza govewte, . X :
Egypt within the period from December, 2013 to Dairy Holstein Cows Productive Performance

February, 2014. The dairy enterprise was considased Concerning to the effect of puerperal metritis
one of the high yielding dairy farms as its averagjk prevalence on dairy Holstein cows milk yidldble 1, it
yield reached up to 9000 kg milk per season. THiouy  was clearly that the puerperal uterine status émfted
the study, about 2885 farm records were colleated3f 305 days as well as actual milk yield values sigaiftly.
successive lactation seasons. The occurrence CAs, the dairy cows which suffered from metritis idigr
puerperal metritis in dairy cows was investigated f their puerperal phase decreased significantly 3a¥sd
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milk yield (9461.58+292.45 kg) than normal ones of the puerperal metritic females were located iwith
(10087.17+74.66 kg) at (p<0.01). The same trendFrom foregoing results it was clearly that 5.72%thud
appeared clearly within actual milk yield resultbat dairy cows affected with puerperal metritis durthg first
metritic females decreased significantly the actmdk 10 days in early postpartum, that about 84.9% ef th
yield value (11833.04+452.57 kg) than normal cows affected cows attacked with metritis during thisiqub

(12015.67+174.66 kg) at (p<0.01). 3.4. Effect of Calving Season on Puerperal

3.2.Effect of Puerperal Metritis Prevalence on Metritis Prevalence among Dairy Holstein
Dairy Holstein Cows Reproductive Cows
Performance

Dairy cattle calving season reflects greatly on the
From Table 2, it was clearly that the reproductive prevalence of puerperal metrifisble 4. These phenomena
performance possessed significant difference amontexpressed via chi squire test (chi squire vajde=
different uterine statuses in dairy Holstein coas,the  19.41***) at (p<0.0001). Spring calving cows habet
puerperal metritic Holsteins increased signifiganhys to  highest puerperal metritis prevalence 22 (10.33gvied
first estrus, days open and number of services pewith those which calved during summer season GR%8).
conception values (77.60+4.09 days; 158.49+4.85day  While, the lower puerperal metritis prevalence wigi in

2.77+0.10, respectively) than normal ones (48.QC%4. inter 35 (4.65%) and fall 56(4.88%) calving cows.

days; 91.17+7.78 days and 1.88+0.27, respectively). "
35.Frequency of Puerperal Metritis Prevalence

3.3. Effect of Days in Milk (DIM) on Puerperal and Culling Ratesamong Dairy Holstein Cows
Metritis Prevalence among Dairy Holsten

Cows The recurrence of puerperal metritis prevalence was

determined among dairy females for 3 successive

Regarding to effect of Days In Milk (DIM) upon lactation seasongable 5. The puerperal metritis attack
puerperal metritis prevalence in dairy Holstein sow tended to be recurrent in some dairy females. frbisd
Table 3, it was evident that the dairy cattle DIM expressed via chi square test (Chi squaZ& =
influenced significantly puerperal metritis amongirg 243.27***) at (p<0.0001). As, Dairy females were
herd. This trend expressed via chi square tests@re  affected with puerperal metritis for once, twiceldriple
valuey? = 89.98**) at (p<0.0001), as from 2885, 2816, times with the prevalence of 5.55%; 0.53% and 0.,11%
2733 and 2713 dairy animals 69 (2.39%), 83 (2.95%), respectively. Same trend appeared when these imetrit
(0.73%) and 6 (0.22%) for the DIM groups 1st, 28 females compared with their total that 89.89 %hefse
and 4th, respectively suffered from puerperal nigtri females affected with metritis during their pueiper
From these results it was clearly, that the highastperal  for once. Dairy cows could be re-attacked with itistr
metritis problem was attained at the 2nd DIM group in their next puerperal phase by 8.43%. Also, thance
followed by the 1st one (<5 days postpartum). Tveekt of puerperal metritis third attack would remaindairy
puerperal metritis affection recorded within thel Zmnd cows which had a history of metritis by 1.69%.
4th DIM groups (0.69% and 0.21%, respectively). Regarding to the dairy cows culling due to metritis

From the same table results the proportion of kttac attack Table 6 it was clearly, that the frequency of
females to their total was determined, as the dairypuerperal metritis attack possesses a significéietteon
Holstein cows in the 2nd DIM group (5-10 days the puerperal metritis culling percentage in higglding
postpartum) possessed the highest percentage (dairy Holsteins. This expressed via chi square (elsit
puerperal metritis prevalence 46.4 %, followed with squire valuey2 = 9.52**) at (p<0.001). Same table
those of the % DIM group (<5 days postpartum) which expressed that the percentage of culling was isetka
had the percentage of 38.5% among metritis attackeiwith the increase of puerperal metritis frequendy o
cases. On the other hand, the lowest prevalence weattack. This trend appeared clearly, that out d¥; 1%
attained in the 3rd (10-15 days postpartum) and<4ib and 3 puerperal metritic females 48 (30%); 8 (5%83
days postpartum) DIM groups (11.2% and 3.4%, and 3 (100%) females were culled for once, twidp|e
respectively). The overall percentage of puerperalattack, respectively. The highest culling perceatags
prevalence of the first two DIM groups recordedd84.of recorded within the 3rd group (triple frequency of
puerperal metritic cases. Both th&and 2 DIM groups puerperal metritis attack), while the lowest attain
sustained 5.27% from the total herd percentag84£96 within the 1st group (puerperal metritis attack doce).
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Table 1. Effect of uterine status of the examined Holstiiry cows on their milk

Uterine status

305 milk yield

Actual milk yield

Puerperal metritis
Normal

Mean = SE
9461.58+292.45
10087.17+74.66**

Mean = SE

11833.04+452.57

12015.67+174.66**

* means of uterine status groups differed signiftgaat (p<0.05)
** means of uterine status groups different sigmifitly at (P<0.01)

Table 2. Effect of puerperal metritis occurrence on theadpctive performance of Holstein dairy cows

Uterine status Days to first estrus Days open Bemver conception
Mean + SE Mean + SE Mean + SE

Puerperal metritis 77.60+4.09* 158.49+4.85** 2,778

Normal 48.00+4.19 91.17+7.78 1.88+0.27

* means of uterine status groups differed signifiaat (p<0.05)
** means of uterine status groups different sigifitly at (P<0.01)

Table 3. Effect of DIM on puerperal metritis occurrence amgalairy Holstein cows

Puerperal metritis

Proportion to puerperal

Group DIM (days) Total number Number % metritisesa)
1 <5 2885 69 2.39 38.5
2 5-10 2816 83 2.95 46.4
3 10-15 2733 20 0.73 11.2
4 >15 2727 6 0.22 3.4
Chi square® = 89.98**** p<0.0001
Table 4. Effect of calving season on puerperal metritisun@nce among Holstein dairy cows

Puerperal metritis
Calving season Total number %
Winter 752 35 4.65
Spring 213 22 10.33
Summer 772 65 8.42
Fall 1148 56 4.88

Chi square® = 19.41*** p<0.0001

Table5. Frequency of puerperal metritis prevalence amairy dHolstein cows

Puerperal metritis cows

Puerperal Number of Proportion to puerperal
Group metritis prevalence total herd Number nistcases
1 Once 2885 160 5.55 89.89
2 Twice 2837 15 0.53 8.43
3 Triple 2829 3 0.11 1.69

Chi square? = 243.27*** p<0.0001

Table 6. Effect of frequency of puerperal metritis occuern the culling percentage in Holstein dairy cows

Total affected

Puerperal metritis culled cows

Group metritis prevalence cases %

1 160 30.00
2 15 53.33
3 3 100.00
Chi square® = 9.52*** p<0.001
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Table 7. Fate of dairy Holstein cows affected with puerpenatritis

Returned to herd Culled from herd

Puerperal Number of Number of  -------mmmmeme- —
Group metritis prevalence  puerperal metritis tod Number % Number %
1 Once 160 2885 112.00 3.88 48.00 1.66
2 Twice 15 2837 7.00 0.25 8.00 0.28
3 Triple 3 2829 0.00 0.00 3.00 0.11
Total 178 2885 119 4.13 59.00 2.05

3.6. Fate of Dairy Holstein Cows Affected With
Puerperal Metritis

An interesting finding of our study is that thedatf
the dairy cows is associated with the puerperatitiet
prevelance for once or several tim&sble 7. The
results referred to the total puerperal metritithini the

Proudfoot et al., 2009 reported that, cows with
metritis had a low feed intake. The reduction iede
intake in the first 21 days in lactation explaingua
lower daily milk yield observed in such cases otrex
first 20 weeks of lactation.

Fourichon et al. (1999; Deluykeret al., 1991)
reported that metritic dairy cows within the firgt

high yielding dairy Holstein herd reached to 6.17% |actation day’s loss about 4.9 pounds per day ftoair
within the period of three successive lactationseea. average milk yield during the first 120 days postpa
Moreover, about 4.13% of the affected cases refom  compared to normal herdmate. While, Rajala and Groh
the dairy herd, while the rest were culled 2.05%. 1998) proofed that, dairy cows which had a pueaper
Culling and remaining of the dairy cows from thérga  metritis loss 6 pounds of their milk yield each dayt
herds were depending on the disease history 0 gny for a period of about 2 weeks for the disezmarse.

puerperal Om.etritis oattack, as tohe culling perceesag | contrast, other researches indicate that affeati the
were 1.66%; 0.28% and 0.11% for once, twice andgajry cows during early lactation had an overabjative

triple puerperal metritis attack, respectively. Whihe
remaining within the dairy herd percentages were
3.88%; 0.25 and 0% for once, twice and triple &ttalc
puerperal metritis, respectively.

4. DISCUSSION

4.1. Effect of Puerperal Metritis Prevalence on
Dairy Holstein Cows Productive
Performance

Lactating dairy cows are susceptible to numerous
infectious and metabolic diseases during the early
postpartum period. Puerperal metritis, or earlyritigt
is a postpartum disease known to reduce milk yield
(Rajala and Grohn, 1998) and feed intake (Huztey.,
2007) and to negatively affect reproductive perfance
(Melendezet al., 2004).

Similarly to the results obtained by others
(Fourichonet al., 1999; Deluykeset al., 1991; Rajala and
Grohn, 1998; Huzzeyt al., 2007; Proudfootet al.,
2009), the present study showed a decrease in iflke m
production (305 and actual yields) in the puerperal
affected dairy cows than healthy ones. The resultdd
be attributed to decrease of the feed intake dutfireg
course of the disease in addition to the inflammyato
toxins which caused illness signs (depression, nesk
fever >39.5°C and loss of appetite). Huzeewl., 2007;
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impact on the milk production in multiparous coves
these animals produced less milk than those which
remained healthy. This milk vyield reduction was
experienced not only during the metritis attack hlso
throughout the first 20 weeks of lactation, evesuthh all
sick cows received veterinary treatments (Huzetesl.,
2007; Proudfoott al., 2009).

From the outgoing results it was evident that peieip
metritis considered as a huge economic loss,cmiitl be
produced about 2371.46 kg milk yield loss per edaihy
Holstein cow on 305 days milk yield bases. While tloe
actual dairy milk bases this milk loss tended tmswhat
decreased to 1928.5 kg per each dairy cow. Thdtsesu
could be attributed to metritic cows had much lordgey/s
open period than normal ones, thus increased dctial
lactation length than normal cows. So, the averafe
actual milk yield loss in such affected cows somawh
lowered than the average of 305 milk yield loss.

4.2. Effect of Puerperal Metritis Prevalence on
Dairy Holstein Cows  Reproductive
Performance

Good reproductive efficiency is an important fadtmr
production economy in a dairy herd. Metritis is afd¢he
most common cattle diseases that can be a sigttifica
cause of poor reproduction (Overtogt al., 2003;
Wittrock et al., 2011), even though some investigations
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show a rather limited effect (Markusfeld and EA893). effects of the puerperal metritis upon fertility n@edue to
Current study also clearly show that the reprodecti the negative effects on the uterine wall and ovAsy.the
performance possessed significant difference amon¢dairy cattle puerperal metritis caused lesions ba t
different uterine statuses in dairy Holstein cows. endometrium (Bonnettt al., 1991), these lesions disrupt
The present study evident that the puerperal nsetrit endometrial function (Sheldon and Dobson, 2004) and
affected the dairy cows reproduction so badly. €wesults  impair embryo development (Hill and Gilbert, 2008).
agreed with (Overton and Fetrow, 2008; Gahdical., . .
2009a; 2009b). Metritis causes a depression ity daitle 4.3. Effec.t ,Of Days in Milk (DIM) O_n Puerper_a]
fertility, as it increased the days open value byib§s Metritis Prevalence among Dairy Holstein
and a declined the 21-day pregnancy rate by 3-6% Cows
(Overton and Fetrow, 2008). Most of the negatifea$

of puerper.allmetritis were due to extend of daows days prevelance recorded during the first 10 days postpa
open, as it increased the days open by about X8  Thege results were somewhat lower than those of
(Fourichon et al., 2000). Uterine diseases (puerperal (Huzzey et al., 2007; Galvoet al., 2009b), as they
metritis, clinical metritis, clinical endometritisand reported that the incidence of metritis in the ydierds
subclinical endometritis) have been associated with\\ 1< 2004 with the range of 8 to >40% in some dairy
increased service preconception, extended days, Ope ergs, Thus, may be attributed to the prevalence of

increased culling and economic losses (Gilbeal., 2005, eyitis in this study was estimated during shorter
Overton and Fetrow, 2008; Galvéal., 2009a; 2009b). postpartum period (21 days postpartum).

Metritic dairy cows had very high days open value
than normal ones, which were differed from eacteoth 4.4. Effect of Calving Season on Puer peral Metritis
with high significant value at (P<0.01). These Prevalenceamong Dairy Holstein Cows
phenomena could be much more costly for the high
yielding dairy farming. The dairy investments spent
much more money in treatment of such diseased dases
addition to the dairy cows loss many chances to be
pregnant. This problem may lead to extra servicts;o
which appeared clearly in the number of services pe
conception results. As, the metritic dairy Holstein

consumed about (2.77) semen straw to be pregrarg, t _ . .
could be costly for the dairy Holstein farms. Dairy 29reed with (Dolezeét al., 2008) and disagreed with

producers spent a lot of money in parching of high (Benzaquenet al., 2007), as they reported that the

genetic merit semen straws with its higher prides. ncidence of the puerperal metritis in primipar@asvs
contrast, normal dairy cows in high yielding Hoiste increased in warm seasons than cool seasons, while

dairy farms remained the number of semen strawd usethese phenomena were disappeared in multiparous
for insemination per each dairy cow much lower 8).8 cows. In contrast, Dolezett al. (2008) found that the

than metritic ones. However, this figure may be inciden.ce ofthg puerperal metritis was increasaihd
increased somewhat than the normal value of dairythe SPring calving season.

Holsteins (1.7). Thus, may be due to the streskiglf 45. Frequency of Puerperal Metritis Prevalence

milk yield in such cows. The high milk yield affect the and Culling Rates among Dairy Holstein Cows
dairy cow’s reproduction so badly (Leroy and De-ikru

2006). These results were in agreement with thdse o The puerperal metritis attack in high yeilding
(Fourichonet al., 2000; Gilbertt al., 2005; Overton and Holsteins may have the tendancy to be recurant. The
Fetrow, 2008; Galvaat al., 2009a; 2009b), as they culling percentage increased with the increase of
reported that metritis had a great negative impacts frequency of dairy cattle attack. These resultsccba due
reproduction, as it decreased pregnancy rate, @xten to the cumulative effect of the puerperal metatigck on
open period, increased culling rate and econonsigds. dairy cattle production and reproductive paramesdy
Fourichonet al. (2000) stated that, the main effect of the time the re-attack with metritis promoted itadb
the puerperal metritis on the dairy cattle repréidacwas  effects on dairy performance. Dolezet al. (2008)
days open, as it could be increase by 13-28 dayseaits recorded that the puerperal metritis depressed high
normal value in puerperal metritic females. Theatieg yielding dairy cows first serving pregnancy, inged

Across days in milk the highest puerperal metritis

The prevalence of puerperal metritis increased
significantly during the spring and summer calving
seasons. These results could be due to the magnifud
the postpartum immune suppression during warm
months which may result from excessive heat sti&ss,
most of these periods had a high temperature degree
under Egyptian atmospheric conditions. The results
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days open, service preconception and calving iaterv  puerperal metritis during the second and third sssive

This explained the high culling rates of dairy cows lactation season, preventing the dairy cows from

attacked with metritis for second and third times. withstanding in dairy herds, as the culling peragpt
The results referred to dairy cows which attacked was 53.33 and 100%, respectively for such diseased

with puerperal metritis for twice had high cullipgrcent ~ females. Further researches in the near future imeist

as the culling percentage of such cows reachedtbeer directed to prevention of puerperal metritis, assimaf

half of their percentage (53.33 %). While, the l&ip effective treatments don't prevent the negative dotp

metritis attack prevents dairy cows from standing of such disease upon dairy, reproduction and aullin

within dairy herd, as the culling percentage inksuc percentage within dairy herd.

condition be 100%. These results go in parallehwit
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