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Ltertility in rhe bitch is 2r clif'flictrlr
problent t<t inr,,estigate, ltecrtusc oe.stnrs is
inf)-ec1uent, cletail.s of' breeding are often
Llnavailable, and ntzuly of' the reprocltrcti'v,e
org:-ul.s are inucces.siltle on physicel
exzrntination. The oe.strotrs cycle of'the bitcl-r
has lrcen clivicled into tour ph:rses, i.e., pl-o-
oestnr.s, oestrlrs, metoestrtrs/clioestrr-rs :rncl
an<>estrLrs. Thi.s article is intenclecl to clescril>e
the Llse of vaginal cytology a.s .r tor>l in
staging the oestrotrs cycle. \When we 2rre

mislecl by thc bitch'.s behavioLu, or in cloubt
abotrt tl-re signific2rnce of her discharge or'
wonder whether she i.s really in oestrus be-
cause ol'e rnarginzrl urrnount of vr-rlvar'
swelling, cytology czrn always be a help to
clellne her rcproductive status.

Principle
Vaginal epithelirrnr is respc>nsil,c tc>

changing levels o{'oestr;rcliol. It chirnge.s llonr
zl bi.strzrtified cul>oiclal epitheliunr to ir

strzrtil'iecl sqLlamolls epithelium of nreny
layers cluring the fbllicul:rr phase of'oestrorr.s
cycle. $7hen we examine a sturinecl r,aginal
srlle2lr we are actually observing the cells
exloliatecl from the vaginzrl epithelium ert

that pzrrticular tirne. Thtrs the chzrnges in
exf oliate vaginal cells observecl can prc>vicle
a clircct evidence of'follicular development
and oestrogen secretion clrrring pro-oestrus.
2L reasonable estirnzrte of the lertile perir>cl,
zrncl fhirly zrccLrrzrte estinrates of the encl of'
the I'ertilc periocl ancl the tirling of'
subsecltrent events ol' zr resLllting pregn2rncy.
I'Iowever, it shotrld be stre.ssecl that this
exerminzrtion must be supportecl by, carel'ul
history and clinical examination.

Prep atation of vaginal smears
For sample collection, the bitch sl-roulcl

be placecl on a table either in stztnding
position or on lzrteral reculnbency. 'fhere
are lrvo methocl.s fc;r .sample collection.

1. Pipette method: In this methocl a

sterile bltrnt-enclecl gla.ss pipette u,ith al

rubber l>r-rlb or plastic s)/ringe connectecl l>y

rtrbber- aclapter is usecl. A srnall column r>l'

.saline (approximately 1 nrl) is drawn up into
the pipette. It is then introclucecl into the

vzrginu, clrrcf'ully directing the pi1>ette
upw;u'ds to the ve.stil;ule zrncl at the vestil>ulo-
r.'aginal jrrnction the 1>ipette is reclirectecr
craniully into thc zrnteric>r vzrginzr (.Fig. I ). 'fhe
btrll> i.s scil-rcczecl qtricl<l1,, gentl)/ 2rn(l partiulll'
sevcr2rl tinrc.s, to nl:rke the fluicl column u,aslr
rapiclly l.racl< ancl forth to pick Llp vaginal
ccll.s. 'fhe pipette is then withch'awn carcfully
avoicling l)ressLlre on the bulb. Place ar .snr:rll
clrop <tl'lltrid on the slicle uncl preparc:.r
thin slne2lr zrncl air clry.

2. Swab method: The cc>tton srvzrl;
.shotrlcl l;c rnoistened with suline solution.
A spectrhull should preferably l>e u.secl to
prc:vent contact lrefwe(]n the swirlt sncl the
lip.s c>[' 'u,trlva ancl vestibtrle. IntroclLrce the
moistc:necl .swzrl> through tl-re .sicle.s of the
specLrlunr into the vagina and twist ,.1 l'ull
[urn to picl( Llp a sar]]ple of cells. \s/ithclrzrw

the .sw:rb l,l:rce the swab on thc: slicle :rncl
gently rrrll it across the surf acc. If a .s1>ecuhul]
is n<;t a\,'rtilal>le the .srr,ab should lte
introclucccl through tl-re clor'.sal c()mnlis.surc.
so rrs to ilrz<)icl the clitorzrl fo.s.sa.

Staining technique
Any l>loocl or general cytology stain such

as Vr-ight's, Leishmztn'.s. Gienrs:r, \Wright-
()ienrszr, ()r New methylene bltre rlruy l>e

tusccl. Speciirl .stains lil<e papanicol:.rou irncl
Slrorr irrc eirsy I'or interpretlrtion l>r-rt Ar-e

cluitc cLunbersome. The slnetl-.s ere
exanrinecl rnicro.scopiczrllv uncler high power
or- oil inrnrer.sior-r ol;jective.

Classification of vaginal cells
'fhe cxloliirtecl vaginztl epithelial cells are

classif iecl into 9 cell types accorcling tc>

christie et al. (1972) under rhe broacl
crrtegories: p zLL'tLltzrsal, interlnediate,
sr-r1>erl'ici:rl zr nd anucleztr.

Parabasal: f'he.se cells irre rouncl or r>val
ancl ure thc sm2rllest cpitheli:rl cclls
colrllrlctnly ob.ser\recl in srltc::rr.s. '['l]e1, ar-e the
least rnattrre of cells exfoliatecl. Tl-re cliameter
ol' their nucletrs is usually gre:rter than /+5

per cent of the cells cliirmeter zrncl it c:rrn be
as large us 90 per cent r>f the cell.s cliarneter.
'flrey zlrc nLlrtrberccl zrs cc-ll nurnbe'r 9 ;urcl 8
accorcling to thei r size; cell type 8 lteing a
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little lrrrgcr.
Intermediate: '[-hesc inclucle ir u,iclc

r2urse ol'size.s ancl typc.s ltecruse thcy
reprc.sent ell stages of ntattrrirtion ltetwccn
paralxrsal :rncl I'ully nurtru'c superl'icial cclls.
l-he le.ss rnaturc intennecliirte cell.s urc sntall
anct 1tr>lygc>nul rvith a relzrtivcly largc nrrclctr.s
(Cell No.7). -I'hey become ltx)r'e ungrrlzrr'.

enlurgc ancl flatten a.s they nrurtrrre. In sc-rnre

nticleu.s trnclcrgoes kzrryol,v-sis rls tl-re c-ells

nllrtur-er rrncl linrrlly thc,r, bec<>nrc ltlt.scr-rt in
tl-rc :trlLlclcrrr strlterfic'irtl. 'fhc.sc :.ll'c lirr gc,

polt,gr>n;rl. clcircl, irrceuirrr \/rlginal cells rvitlr
n() r-ru('lcrr .s ( Ccrll Nc>.1 ). F-or t'oLrtine
interltrctal-ion anLrclc'ilr' cell.s ;.ue irls() c()u ntccl
along u,itlt .su perficial.s.

Patterns during the oestrous cycle
Vrginal c:ytology can be u.scct to nronitol-

the r>c'str'(>rrs cycle, esltecially the follictrlar'
ph;t.sc c>f' pr'<>-oestrus ancl oestnrs (.'l'lrltle I ).

D tr ri n.q I) l'()- oe.s t ru ,s . t h c l) 2t r:r lt zr.s lr l ,

intcrnreclirlte trncl soruc .sLrpcr'l-iciul c:ells rrrc
cxloliltccl. ltccl blc>ocl ccll.s, WBCs, ancl
lritctci'iu ul'c prescnt. Dtrring pl'()-()c.stnr.s thc
pcrccntirge of. srrpcrficiul cells inc:r'errscs until
it i.s trc:"tt'ly, 100 pcr cent lry thc ltcginnir-rg
o1' r>estnrs.'I.[re pel'centage 1>lzrtearr.s I'or 2l

periocl of' l0 to l1+ cleysj. llur<-kgr()uncl clebri.s

2lre Llslrtrlll, allsent cltrling r>e.st1t.s (-Irig.2). An
ztl;r'u1tt clcuring of the ltacl<grouncl usLlally
inclir:iltes the occrLtrrcnce of [.LI .sul'ge. Recl

bloocl cell.s rnzrv or rr)2rv not lte ltrese.l-rt. 
'l'he

numlter' < >1- bzrcteriu 2u'e lairly lorv cluring
ocstru,\ ls tlrc ecstrrrcliol levcls:rre high lncl
the vaginll epithelitrnr is c()t'r')ilicrl

'['hc trar-rsitictn Irorn lutc oe.strtrs to errrly
metoestnrs i.s clrtrmatic. '['he prlrabasarl cc-ils

:rncl intc'r'nreclizrte cell.s reappcar in thc
rruginal snre2lr. -['he l'ir.st clay of tl-re
reappelu'a.ncre c>f tl-resc ce lls ancl the clecline
of strlterl'icial cells is by clefinition referrccl
to ars the onset of diestrurs or nretctestn_r.s. ln
rnajority ol' cycles there is Lt croltcrlrrent
rczrl)Pcru'2ulcte ol' neutroltl-ri[s in rlroclcrzrtc tcr

abrrnclrrnt ntrrnbers at the s2rnle tirlre zrs the
metoesl.rr>ur.s shift in epithelial cells. Dtrring
an<>estnts, tl-re epitlrelial cells are [t,uv tr>

nroclerate in nnmber. T'he ce'lls ale ntostly
prlr':tl;asal zrnd srl:tll intel-ltleclizrte.s.
Netrtrc>lthils are LtsLtally present, btrt not
NLIIIETOLIS.

Clinical usefulness of
vaginal cytology

1. Brcecling rnantr;gement: f)etenn-
ination ol' clifferent stlrge.s of' the oestrotrs
cyc-[c ctrrr help to cteternrine optim'.rl
brcecling clates in r>rcler tr> lllexirnize
conccpti<>n uncl litter.size . Thc r,,aginzrl srnear
r,vill be r>l' the superf'icizrl ty1>e' (90- 1000h)

Fig - 1 , Collection of exfoliate vaginal cells using a glass pipette

large intermecliate cells. the nurcleus 11)2r1,

contain srnzrll opaclue firci eventl-rotrglr they
hzrr,,c nornlal zu'chitecture (.cell No.6) Thc-

relative size of the nr-rcleus clecrease.s ;rs [he
cell.s enlarge (Cell No.5)

Superficial sslls: 'I'hese al'e ltolygonal
cell.s r.vith no nonllal arc-hitecture for tl-re

ntrcleus. They 2rre of three types bzrsecl on
nttclear appearance: thosc: witl-r pyl<notic:
ntrcleus (CelI No./t), those wit]r ntrcle;-tr
llremlrnlne on11. (.Cell No.3) zrncl thr>sc

: har,'ing snrall ol)aqlre loci in tlre plzrce ol'
" nncletrs (Cell No.2).

Anuclear/ antuclear superficial : Tl-re
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Fig - 2, Vaginal smear
from a bitch in oestrus
revea!ing superficial
epithelial cells.

cluring the entire fertile periocl in nor-rnzrl
bitches. Nlaxinlal conceptic)n rates ancl litter.
size :rre ol>tainecl when nonn2rl bitches zlre
brecl on the first clzry ol'oestnrs ancl zrgain ert

3-4 clay5 inrervzrl till tl-re bitch ceases r()
zrcccpt the male. Breecling on alternate clays
is :.rlso acceptzrble.

Vrrriotrs inclices like superficial cell inclex,
eosinophilic inclex, k:rryopyknotic inclex,
corniflcrtion inclex arncl anuclear cell inclex
have been sLlggestecr for fincring the
optinrtun tirnc for breecling. The zrnuclear
cell inclex offer.s aclvantzrge.s over other
nrethocl.s for l>etter breecling lnanagernent.
I{ere, the percentage of'cell type.s1, 2, ancl
3 acc()rclir'rg to Chrisrie er al. (1g72)is
calculated zls "anuclear cell inclex,,. Here the
animal shotrlcl be exzrminecl on a daily or
alternzrte clay basis. It is reconlmenclecl that
bitche.s bc brecl two clzry.s after the fjrst
antrcle:lr peak zrncl a seconcl mating mzry be
given 3 or 4 dzrys zrfter the first ntating.

2. Whelping management: Vaginal
cytology is rr superb ror>l in preclicting the
approximate clate of r,vherping. Normal
gestzltion length 'uvhen calculatecl basect <ln
breecling clzrtes vzrries f}orn 57 to 72 clays
zr{ter tl-re first mating clate. This is becar_rse
ovulution occLlr.s at variable ancl

Lrnpreclictzrble times cltrring
ltehavioural or cytologic
oestnrs, :rncl the canine spernr
maintains it.s ability to f'ertil_
ize fc>r- a[ least 4 to 6 clay.s in
the ocstruzrl tract. $/hen
gestation length is calcr.rlatecl
florn tl're firsr cytologic clay of
dioestnts, whelping occurs

nezrr clay 57 of dioestnrs in ahnost all bitches.
This knowledg" is quite helpftrl in rnirnaging
prol>lcm pregnancies.

3. Mismating: The owner mzly not
actually ol>serve an Llnwzlntecl mating.
vaginal cytology wotrlcl herp [o cletermine
if a bitch l-ras recently been brecl, since spenn
heacls (.not intact spemr) are cletectecl in
vaginal .snlelrrs fronr 68o/, of bitche.s brecl 24
lrours earliel, ancl l}oru 50o/r: of bitches brecl
48 h.ur'.s earlier. However', lack of these
fincli,gs cloe.s not eli'rin,te the possibility that
a brceclirg took plzrce. vaginal cytology is

inclicatecl l>efi>rc zrcl,rinistration of oestrogens
a.s they, ure contrainclicrtecl if, the bitch has
passecl on to clioestn rs stage. This is becarrse
pyonretra occLlr.s in 250/o of bitclres given
oestr':rcliol d,ring clioestn_rs. Also, if the mating
tool< placc' n hile the bitch was in pr-o-oestrus
stzrge there is no neecl [o wony :.rlx>ut the
occurrence of tL fer-tile rnating zrs spenr]
survir.,rrl in the vagina is poor in this stage.

4- Yaginitis: vaginitis is diagnosecl by zr

coml>inzrrion of clinicerl signs ancl cytology.
The r.,ztginzrl smear fro, a Lritch with urgir-,itis
r.vill be nlarkecl lry tl-re presence of,
degenerzrtecl epithelial cells ancl clegeneratecl
(reactive) neutrophils that hzrve inge.stecl
bacteriu or celh-rlar clel>ris. Large colonies
of' bacteri:r nray also be present in greater
concentration than the nonnzll vaginal
smeru'. The number of neutrophils are also
greatlv increa.sed.

5. unusual cycles: sorne bitches having
nonurrl reproductive cycles clo not stzrncl to
be nrutc'cl. Many of thenr fail to stancl for a.

nrule l>eczruse tl-rey zrre not exposecl to the
.sttrcl cltrring stzrnding heat. This rnigl-rt be
becurtrse ol-an LrnLrsr-rzrlly shor-t or long pro-
oestrtrs ancl the owner fzrils to recognize the
coil'ect tirne. pro-oestn_rs can be a.s short as
3 clays o'as l,r.g .s 3 week.s. In other cases,
where the bitch refuses natural breecling
artificial in.semination can be czrrriecl or_rt

. basecl on rrrrginal cytology.
6- Follicular cysts: A bitch with 

^follictrlztr cyst appears to have zt prolongecl
pro-oestnr s 'andior prolongecl oestnrs. 'l-his
persistent eviclence of pro-oestnr.s/oe.strtrs
can lte diagnosecl trsing vaginzrl cytology.

7. Pyom etta and acute metritis:
Aninrals with open-cervix pyonretra or
rnetritis nray have large nLrlnbers of
degeneratecl netrtrophils ancl, occzrsionzrlly,
vzlclrr>lutccl enclometrial cells. Howevc,r,
the.se t'rr<> conclitions zlre .seriou.s problerns
thzrt u..iually cause .S)r.stenric illne.ss z.rncl
therefc)re, vzrginal cytology is not the most
reliablc cliagnostic aid for these clisorclers.

8. vaginal tumours: some ttrmorlrs ,ray
be recogn izecl by vaginal cytology. These
incltrcle trunsmi.ssible venerezrl tumour- zrncl
trzurnsition:rl cell czrrcinomar of the blaclcler
which nray extencl into vagina via the urethra.
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