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Assessment of endometrial cytology to diagnose
subclinical endometritis and its effects on fertility in
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The objective of this study was to describe endometrial cytology to determine the prevalence of subclinical
endometritis (SCE) and it’s impacts on fertility in Repeat breeder dairy cows.

Dairy cows parity 1 to 5 which were inseminated 3 or more times (the average number of Al in selected cows was
3.8) were examined in 190440 days in'milk. Clinically normal cows (n=77) were selected based on the absence
of abnormal discharges on external inspection and also absence of abnormal findings on transrectal palpation and
ultrasonographic examination.

Endometrial samples were collected-from the uterus using the lavage technique in the luteal phase of estrus cycle.
Collected solution centrifuged and a drop of sediment was streaked on to a clean microscopic slide and stained with
Giemsa. The percentage of polymorphonuclear cells(neutrophils) was counted for each specimen.

Analyzed data showed that in the selected cows, the mean amount of neutrophils was 3/1 %(0-9) and the prevalence
of cytologically diagnosed SCE (based on more than 2% neutrophils) was 52/7 %(n=38).

Cytologically diagnosed SCE was significantly associated with impaired reproductive performance.

In this study, 25% of cows (n=18) became pregnant in the next service. Conception rate (in the next Al) was 5% for
cows (n=38) with SCE (more than 2% neutrophils), and 47% for cows (n=34) without SCE(less than 3% neutrophils)
(p=0.009).

In conclusion, subclinical endometritis in repeat breeder cows which diagnosed by endometrial cytology was
associated with reduced reproductive performance such as relative conception rate and increased risk of involuntary

or premature culling.

keywords: subclinical endometritis, conception rate, endometrial cytology, repeat breeder.


www.SID.ir

o gl T i i 95 s ) glEe s a5 (533 gkasn

BN YIRS

S 53 WWAA 31,0 B AFAY o Slej alols s alllae ol
Q)yRlefddb\/Vdjjwt\‘H' Wd)b)lf
open) 3k Ausle S 4 s pls (IS e 23 S
b Gakew 5 axis 0l L eyl 4ds 5 (shed
Sl eSS T WS St W5 Sile s TMR &) 50
3380 23 88 gj)ﬂ

VA )5 5y 0 gkl LY 31 i 510 oS sla s
gl ks oBus s 5 0 Ol (83 05 5,
CTS-900V, STUL) 31 S 55 s 55 5 IS, Lislesl o
adlas g &S SlaslS s S 518 Ll s, e (Japan
Sl 5 4658 e 6L IS, bl s Lus an S ks s
Gl LS, sl e s o s > S ks b
b OF o)y 5> GBS g b a3 5 35 b A o
Ll T Olasss 5 s 3, 03551 b 5 03551 Slale
ol asdlas 51 355,V b s aS slagls sy 505 e
A addllas g s g 03 S SOl s Seatedin S
LS el 4B S

SOOI ORI U SN V0 | P ROy N [P TR AN A L g
L wosb e A8 Jlors Gl esliml b 28 05 S
Sl (O ) el OD=6mm,SUPA) o> G55
M ol e a4y iy B Sl LYl G s oS
s ol S Sl e ol PN e U
pr O CC o A (0 0305 5 poSg e Sla adl>
Jls 0 00 CC Ko iy 0 g G2 b 3 (S35
SDU@U\'QM%WWQR);@WJ&&JFFJ
ombj‘om&);@uj\@lmw.mym;
oo oSS 3 e 5L sl (5 s 40 SO 5 L e
oS e Il mle e &S Sose 53 3 S Sl
gl 2o 005 ool gl gl LA S s 0 (o0
sl gla s eld At mle .23 8 el &g
bl ¥ Slus Gb oy edd as,y il Szl

V0

Ao dle
sla, o Aol LY 5l S Repeat Breeder (RB) p ke
pokis ol (F5F) A3L o (6 0 5 sla A8 5 (goleatl
Slasas Sl el m ol 5 p el 35 e b
Lo g Bl Ll Sl gls Oleys g a e Gl
338 o solaBl gl rals el bylS 055 el
03 S Ol sie ook opl b B s o ste e Yo .(7)
Co Ol 5 St gl oyl OF 51 K aS
Cov 5 by esdl (VANFRY ) ol L
Sl 53 gl b el dsene Y5 51 L
Il g0 prlidel S Bl s Wy st
s Jduy) bl us GVb bl 5l e b Olaess
i adllas G s (YV)is S e sl Olee 2alS
e s3ar g LB Jals b ol Cou oo gl &S U
S WadAA Olse a5l sladss 5eSSle SRl ]
Golsma Yoo 55,068 bl s 5o [l Y

N ) 3L s ol ped g S ozl
Gk o5 3 G5 sl S S5 I5L s

ui)) U'i‘ 9 LJ'i‘ L: J‘) (O)J\.‘LL& slecel J.;Le (S

slowsl el o el

el JB al,d i s 5 eap S S35 5 aus
alls o9l o Ao b el R CC RPN - PN
(mign SESS L el s idmle By, (V)L
5 a3 ol Gl ok s s 5l s el
Al o oY Il o g sl i (6 O pl!
I s Plpsmle Do s w0 S mle S, (VY A)

Al e el LB e
b S e sl el caalllas ol a5l Cols
S5 sule iy sl eslanal L Repeat Breeder slaslS s
ol O sl o il G s 5


www.SID.ir

VYA lgs i g9 0 lack o gl 0599 oSuli jaals aalls (sLa (4 g5 alas

A3 S o5tz survival analysis Kaplan-Meier ,
2555 Ol Sl Sp A nF ol o Gl
b bl s S eslinal ROC analysis s, 31 s
Sl b S5 55 Ao Slp 5 A op i ol U
IX< &S A3l o0 Sopgo ol 4 kel dlexl o 5Ky
g a8 s b cod g e skl Ol g a4 b 55
Gy Ao ol S s L (AUC: 0.837, P=0.0001)
w5 ]l g K 6l (S 5 Sl

AL e AEEIN 5 LANA

J..\.JJAJJ»T)O oMub&l}wa\/Vj cwbw‘).}

s Gl S 5l ose Vb 6oL s s tals
Vooled Jsd 53 e by 55 Ol ooy Sliasiie
i 5 oS candllas 550 slaslE s el sk i
b d8375 Ol S0l 5 T8t b il (33575 Qe

03 4By F e 4 by Lgal .Jiajfwh}izuo@bﬂ
Sao 5 el mle Sl gl e kb 5 55k Sl W s
g:))@u(‘y--)“:u‘”b)\ﬁjfdé\uvj‘(‘y&
Py S B Ve LS5 b el S

Sly Ldd e sdaline (YS2 , ALPHAPHOT2 ,Nikon)

=

LS

Loy dg\k))b@r‘yjhc@ww)"}ﬂ.ﬁdw|
sl Yo Bl s ol You sl oS s oS i s
L3> o o3 (Jhe bt 3550 1) (0 Sy S plade
Jols o isled laddsle (E5 8 13 )y 35
i s o b i 5 b8 s Jlll slad sl

L3S e sai A Sl b 55 s Al
35 sl sl Tanss (S G plall Sl
ol 5 s Lo (558 Wl Sl g ole i U canlllae
b Rl Gt 55 5 s il U (S wges Ol
b s Olee bl 5 s 8 oo (il pae b i)
A ey (S e Ay ] sl o3 ok Ol
U535 (Version 15) SPSS {53l o 5 5l (s5lel Slallae o

ROC analysis < .Sle 4uslis Oye3l St J O g S

uJ:ﬁ)ﬁyk_LL:}:ﬁﬂbLiﬁ Lﬁ"b\fe M)b-}LS"‘J‘fe_\J)J‘}

Sl P e SllA 555 Aoy

Y/A 5

¥4 vt \
14 VE Y
A A >
/14 \¥ ¥
Y/A 5 0
v/Y Y 5
VY Y A
0/ ¥ A
A Y q
Voo VY g

V£


www.SID.ir

o gl T i i 95 s ) glEe s a5 (533 gkasn

Loasb Ol oy s 55 Olgme 50 (olsbae =V J 5

Kaplan-Meier survival analysis ;I sslize|

@ olsline el | (63150 a5 RPN ERRYS: LSS

W q APV/Y ERYIRIS

G el b s el sl sl ¥ ol Juas s
ol edly Olis J:ﬁ)jy Loy s ﬁaLEﬂ &:ﬁd
JER-WRPIN VPR JUIVA ST B PP CSRIN B VN RSO
J‘<i'3 C)_)L.\Q 44 v\.}‘ eu\.\; ul.v.qT ‘jg u»/i) Y L@a.: g.,\.;‘abﬁ
ool YE 5Ll o0 50 LS cnl gl g0k Ol se
S8 18 Wles g 1S 5 s AY glyls &S g5
33 Ll pl gl 6ok Ol opl by el ]

RRNPA %

Jgj;yujs&ﬁ@@;mﬂw—\‘d}k

» & Jes s de o
N _
5 o \ .
VY o 4 \
VE s A Y
A \ v ¥
VE \ v ¥
5 . 5 0
Y Y 5
Y Y v
¥ ¥ A
Y Y 4
VY A 0¥ s

Y 5l G s3> ROCanlysis mls oolol  cnl il
WL GR35 e 500 VAT Oles 55 o 53 Jd 5 55
Oliee S50 5 Ml (o b Cosd g el 5l (s
Soak Ol 3 1S o i JICRPRPY =2 s ok

4 e SLaglS sl S Wsed Sl dny il Gl
"

IND 53 S wged 3 A i sl s JECI PR
Lis 5 ol 034 e (oly OF) andllae 3,50 slaylS
S5 A gm 5l dmy el sl 3 (T3 VA) LaslS ol Y0
or s Vesled lssed 44 b odiledd x
Byed Olay 5o b s 555 sluas oS s S asete gLl
wils e Sl saa =il L3 o0l Ol 50 65
SRS 1 0 el 3l 58 Ol Sl 5

.(p='/' '\) M)‘jﬁ

10,00+
3.00-
? 600~
"
*y
:li; o .
o ‘
0.004 -,
T T
+

g |

6 oS bl Consy SSE 4 JbaSs dess )l

A 3l e Gl el o osls 0L s 053 B ) 5

5 b k;,,Z\/O PAN olie 4 bgse Coi i e (VL 5 b

Jdsss Ol Lipd oo bl o s SOl 5 Jsl SObr slagl

o sl o Gl 53 wla men 5 p s Jl Sl L ble
A e i ae] slagl

&3S 36 50 Kaplan-Meier survival analysis | eslit|
=/ v S o Ao 1y el Ol ss 5 s 559 Ol e
Aol a5l bl ael uls (il sy opl s
spdoee an S B s el (5,8 wsed Ol U bl
aslie Jds 58 il pslie L Rl ) s s

(Yol Jsi) 33,5 o


www.SID.ir

VAR Hlga a g9 o yladd (J gl 099 «(oSelidaala (Sulls (sla (A g5 dlas

ey AN Ol opl 3 RB glaslS s st
Ol adaly, S Qﬁ...ajf))'l oslaal b Yo leds J s>

A e L5 650k 5 b ol e sl

S IO Y 51 Gy s 55 Olen ) by o 050
Jebs5 5 Olsee L) ol o g 2o 5l 3L sl 58 (61
S|P o RV LU W] ¥ & VA (ol 3 S s A

EY T RCT SR (U SCIEIPRU I PRI NCOVEs PRTS

Odds ratio (95% CI) | g tstus sl | ol amss | Ososlosbol | mblycups | ottt | slas 5556
reference - \ - - Y Tt o ekl 3L
VMV VYY) AR \ VAT YV A YA |l o g el

on @ 5 Yoslad Jlaged 4 axr g by 55,14 0

U 65 wsed Ol g dols &5 s 8 asie gl

(P=2/F1) el 6 G sl o 5 sbn el

ol B 6,8 gl ey alols candllas 5,50 slaslS s

Sile 5 a5, 07 B Y Sl (5,8 40l 3l day il

60.00

50,00

~ 30.00-
20.00—
10,00

T

™
o
o
o
1

o Tl b g oo adgal alald

0.00—

ﬁ

+

]

il e 3 el SIS 3 o Sl 5 Il Sl il Sl gad ol 3 el Conds SIS 4 s el B (58 g alools - 15 s

P G B PO PRCIVSS GOV PP N TIPS S SV P
Hammon Jle gl .ol sl S5 ks 560 51 5 sline
Gl e 53 s AYO 5 iy (Yer8) OLes
Alesls S8 Sl (auly 31 e YAEY 555 53 655 5w
AN | s yga= (Yoo f) 0, Kas 5 Kasimanickam
J 55 N0 S G s b s XYY s s s 5
Co e gl e S 1y Sl 51 e VY=YV 555 0
s Kaufmann « J= 5 Wl as § L s b e
Gl ¥ s i 200 51 e spax (Y004) Ol Kes

OLes 5 Barlund ..Gsls 13 SO 1, il Sl

il e Ol L

Eou
5 s MY 5l e spae wdllas ool w5 b
Al oy skl ) pa (g 6L RB glasS o>
4n3ls el a5 51 e oS laslS s ;j@?.: Olsee 5
Sy ol el e Sllas il e AOTV )
Wl 03,8 (3l ANY=4F 1, 0 g s Il o 2y 2050
o2lae iyl 5 0SUS Sladllas sls anes (VYA )
e dslie el Sl il (2l s e ) 6
55 ialesl el Olaj 355 o Sldllas pl s
AL e e Olasly Sl e V=P 55, 5l Oladlas ol

VA


www.SID.ir

o gl T i i 95 s ) glEe s a5 (533 gkasn

(Vo2 A) O, en 5 Barlund Law g a5 (gl axdllas 5 54
Sl Sl i 100 5556 0 el Jlail (23 8 ol
sy ekl an S 5l sla Wsal jo &S SlaslS
s 55 A 3 i (ools s YASEY 555 50 3l snle
L‘_}t}j)?f' TN SIS QREN P sl Loanolas 5o casls
(Yo ) 0,8 5 Kasimanickam .55 is ol 5 VA
osls yaseid) b o o gesll &S Ls S 1S
AL (B S55m b s os sl By el
S e g il 0 s Sl 3y ol pen el Ol o
23 Sola i VY=YV 5 (6ol 0l Yo ¥ 555 50 b oo
o 5 ol o o el BB glaslS L anslis
! » hazard ratio) Lils ANIERAR WWT Ol u0
OlL,ea s Hammon (55 +/F4 5 +/08 i 5 & d':wj
Sl S 2l a0 Ve slaslS oS Ws S 5sl58 (Yer))
Ol jan ¢ el e g 20501 BB (6la 58 L s lite 5 2L
awils VL e W5 bl O 5 S0l el
ZYON oS W3 S i15S (Yo ) OLKeass Gautam .l
o e sl s M (ol g 2 1O-F 0 Loy 58S oyl
Sola et PYN00 (glass, oo s (b e L L)
ALY g e g il 4 some (SOl 5 g sl e g5 5
el Ol Solsses VO 555 BTSE 51 s S
SACHISTRISPRGNECPRL U HERE- R SRV RT-J- R
(P<+/++Yhazard ratio = +/YA) Lxils (gyls 05 £
Jla=l Olasly 31 s 100 55, U &S col e 35,158
31 xS ATV oy el 4 S sl ous cxe]
00) sl o o skl BB slaslS
le@@lleﬁleleﬁf&j@Objd»pG;wwa\):
550 530 V8 O Sl 5 it 5508 B Y 51 (58 5o
S8 ook Oz 635 556 ol S W3 F asiia
31 oslized Yzl 8 55 0l 015 e cpl ol 3,008 as
Sl Sl e sl Ol ol s o= 5y o
Aol e ptadae iy ool 3l 508 L

Veq

YASE sy o3 s s AA G e sgas (YerA)
S S o= (Y000) OLa 5 Gilbert 5 (g5l5 0
Ll SN 1y gl Fomfe 5, g3 kbsis A0
Oldllas a5 Lo § b 55 b Sl o e sl
Olas 58 o ab S kol Olasly Oloy 3l a2 0105
xS bl opl 5 XS o0 My el by el
Sop s e Oless sdame Clad £5,0 5 oy O e
s sl Bl s s pledl Sl el 5 s
VA e Sl ol didlias sl e, e 5 0 e
Loy a8 el J 18l 585 ls 5l s 5
ke Olal 30l 5l 8 4 5ed Olas 2l alols & 4 55
R)JJJ:%}}ZY o sl S dey o B
AU 52 Jbspg s pam ASL Sijis e S
Eo sty olaly oIS 51 20 Y| sl ol
ol Cosie pl e AL e Olasls Sl ey o
B el 53 5l Sk Wl e s Ll e L
sl 5l ol andl as alS 1) 6oL 5 LS sl
Sl 6 e ¢ aedlr [n b Cod g el 8L
S ol s esse dsb 52 UW Sl Sl
Cil Sl AL S e a8 LS b s oy el

Al ST Ll 5 ET PG
S ol S o el aS s S aselie axlllas ol o
sl 53 o0k Ol 218 e e 3 6555k Ole
oo skl 4 Mae laslS (sl (S 4ges S A il
g PEV o e sl BB laslS gl 5 40 b o
sy (Y40) O,San 5 Gilbert Lo 5 45 (gl axlllas >
w0 oS sl il ol 53 ol Ol 238
sl BB laslS gl 5 AN (ol s S e k]
O\ﬂ&ﬁﬁ&éo“:duﬁsﬁsz' (b T
b el Ol omad il o s 5l 3 om0k
S g e gkl 4 e g8 5 Oleals S Y S

TAQ ¢ ol o o sl BB (slaslS s 5 48T (L


www.SID.ir

VAR Hlga a g9 o yladd (J gl 099 «(oSelidaala (Sulls (sla (A g5 dlas

References:

1) Barlund CS, Carruthers TD, Waldner CL, Palmer CW. 2008. A
comparison of diagnostic techniques for postpartum endometritis
in dairy cat tle, Theriogenology 69 , pp. 714-723.

2) Bartlett PC, Kirk JH, Wilke MA, Mather EC. 1986. Metritis
complex in Michigan Holstein—Friesian cattle: incidence
descriptive epidemiology and estimated economic impact. Prev.
Vet. Med. 4, pp. 235-248.

3) Bartlett PC, Kirk JH, Mather EC. 1986a. Repeated insemination
in Michigan Holstein-Friesian cattle: incidence, descriptive
epidemiology and estimated economic impact. Theriogenology
26, 309-322.

4) Bartlett PC, Ngategize PK, Kaneene JB, Kirk JH, Anderson
SM, Mather EC. 1986b. Cystic follicular disease in Michigan
Holstein-Friesian cattle: incidence, descriptive epidemiology and
economic impact. Prev. Vet. Med. 4, 15-33.

5) Bonnett BN, Martin SW, Meek AH. 1993. Associations of
clinical findings, bacteriological and histological results of
endometrial biopsy with reproductive performance of postpartum
dairy cows, Prev Vet Med 15 , pp. 205-220.

6) Foldi J, Kulcsar M, Pecsi A, Huyghe B, de Sa C, Lohuis
JACM, et al. 2006. Bacterial complications of postpartum uterine
involution in cattle. Animal Reproduction Science, doi:10.1016/
j-anireprosci.2006.08.006.

7) Gautam G, Nakao T, Koike K, Long ST, Yusuf M, Ranasinghe
RMSBK, et al. 2010. Spontaneous recovery or persistence of
postpartum endometritis and risk factors for its persistence in
Holstein cows. Theriogenology, Volume 73, Issue 2, pp. 168-179.
8) Gilbert RO, Shin ST, Guard CL, Erb HN, Frajblat M. 2005.
Prevalence of endometritis and its effects on reproductive
performance of dairy cows. Theriogenology, Volume 64, Pages
1879-1888.

9) Grohn YT, Eicker SW, Ducrocq V, Hertl JA. 1998. The effect
of culling Holstein dairy cows in New York State. J. Dairy Sci.
81, pp. 966-978.

10) Hammon DS, Holyoak GR, Jensen J, Bingham HR. 2001.

Effects of endometritis at the beginning of the breeding period

3 el 0 s bl 58 W Wl candlas ol s
Soabl 5 Mg el s 4 Olayls 51 ey Yor 555 )
OSLS Sldlas s il Gl S 5l o Y5k
NN T (PO e P GO PR v I PN QP
DS emen VA A3l e ie Zee s Sl a8
Olasl3 51 s 100 555 B 05 Gl Jlaz &8 ol s
Gl 5l xi ol WY o el 4 Y glaslS s

(10) A5l o o e sl L
Ol s ol ol o Sy e sl 4S5l ao
Sl Jlazmt oty Jie s ELB LaS 5 6ok
G Llg e Gl By s 38 e s glayls
@ M slaylS ol ol il iy, SG Olge

Syl an S 8 a4 b Cod o e sl

e


www.SID.ir

o gl T i i 95 s ) glEe s a5 (533 gkasn

on reproductive performance in dairy cows. AABP Proc. 34,142~
143.

11) Hammon DS, Evjen IM, Dhiman TR, Goff JP, Walters JL.
2006. Neutrophil function and energy status in Holstein cows with
uterine health disorders. Vet Immunology and Immunopathology
113, pp. 21-29.

12) Kasimanickam R, Duffield TF, Foster RA, Gartley CJ,
Leslie KE,Walton JS, et al. 2004. Endometrial cytology and
ultrasonography for the detection of subclinical endometritis in
postpartum dairy cows. Theriogenology, Volume 62, Issue 1-2,
pp. 9-23.

13) Kasimanickam R, Cornwell JM, Nebel RL. 2006. Effect of
presence of clinical and subclinical endometritis at the initiation
of Presynch-Ovsynch program on the first service pregnancy in
dairy cows. Animal Reproduction Science, Volume 95, pp. 214—
223.

14) Kaufmann TB, Drillich M, Tenhagen BA, Forderung D,
Heuwieser W. 2009. Prevalence of bovine subclinical endometritis
4 h after insemination and its effects on first service conception
rate. Theriogenology, Volume 71, Issue 2, pp. 385-391.

15) LeBlanc SJ, Duffield TF, Leslic KE, Bateman KG, Keefe
GP, Walton JS, et al. 2002. Defining and diagnosing postpartum
clinical endometritis and its impact on reproductive performance
in dairy cows. Journal of Dairy Science, 85:2223-36.

16) LeBlanc SJ. 2008. Special Issue: Production diseases of
the transition cow. Postpartum uterine diseases and dairy herd
reproductive performance:A review. The Veterinary Journal,
Volume 176, Issue 1, pp. 102-114.

17) Oltenacu PA, Frick A, Lindhe B. 1990. Epidemiological study
of several clinical diseases reproductive performance and culling
in primiparous Swedish cattle. Prev. Vet. Med. 9 , pp. 59-74.

18) Santos RN, Lamb GC, Brown DR, Gilbert RO. 2009.
Postpartem endometrial cytology in beef cows. Theriogenology,
Volume 71, Issue 5, pp. 739-745.

19) Sheldon IM, Lewis GS, LeBlanc S, Gilbert RO. 2006.
Defining postpartum uterine disease in cattle. Theriogenology,

Volume 65, Issue 8, pp. 1516-1530.

20) Sheldon IM, Williams EJ, Miller ANA, Nash DM, Herath S.
2008. Uterine diseases in cattle after parturition. The Veterinary
Journal, Volume 176, Issue 1, pp. 115-121.

21) Sheldon IM, Price SB, Cronin J, Gilbert RO, Gadsby JE.
2009. Mechanisms of infertility associated with clinical and
subclinical endometritis in high producing dairy cattle. Reprod

Domest Anim, 44 Suppl 3:1-9.


www.SID.ir

