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FLEA INFESTATIONS OF DOGS iN I , 
S fANBUL, TURKF:Y 
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İstanbul'da köpeklerde pire enfestasyonları 

Özet: Pireler, 1999 ve 2000 yıllarında Haziran ayınd Ek ' • 
Jerine _get~rilen pire ile enf~ste 50 köpekten toplandı. Köpekl~~en ~~/Y~~~ kad~r 1stanbul 'da ?azı pcı klinik­
! 9 dişı) bır yaşında veya bır yaşından büyüktü Köpeklerden 4, .. C k ( ş ) 2·5 9 aylık ve 46 s ı (27 erkek + 

. . . . · u oc er 16 'sı Terrier 5' i s 11 7· · p 
4'ü Pekıngese , 2 'sı Poınter, 1 ' ı Golden retriever 1 ' i Tibetan spa . 1 1·0, . • e er, s ı oodle, 

' · nıe ve u melezdı Köpekler evd b k ı 
veya zaman zaman dışarı çıkan hayvanlardı. Pireler elektronik pire t v (E . · . c a. 1 an 
· · , 50 k" k 3 • · ' aragı pıvet™ Flea zapper) ıle ıopland 

Pıre ıle en,este ope ten 7 sı (%74) Cteııocephalidesfelisfielis ' le 2' · (o'4) C . • , ,. . ı. 
. 'I f " 1 . 9' o; . . ' sı ıo .w111s le, 1 ı (%2) Pıılex ı r-

rııans asa en,estasyonu, u(¾ıl8)C.f/e/ısveC . caıııs ' le l ' i(21½)Cfjı/' C. · .. , . . . , o .. e ı s , . canıs ve P. ırrıta11s laka-
rışık e~festa

2
s~~n(~ 0ıd3ı.5~) oppl~~ 574, pıre toplandı. Toplanan 574 pireden 544 'ü (%94_8) C.f Jelis, 28 .i (%4_88) 

C. ca111s ve sı ıo . . ırrıtaııs dı. Enfestasyon yoğunluğu (pire sayısı/en feste ko" k . . ) c f fi ı · · · . . . . . .. · . . .. .. .. . . . . pe sayısı . . e ıs ıçı n 
11 .6, ~-wnıs ıçın 2?~• P. ıı ı ıtaııs ıç'.n _ ı _ve butun turler ıçın 11 .5 ıdı. Köpeklerin her iki cinsiyetinden topla-
nan pırelerde e~~~k dış~ oran~ C. f f:lıs ~-çın ~: 1._88, C. can is için 1 :3 ve bütün türler için ı : 1.91 idi . Ev içi şart­
ları~ın C. f felıs ın gelışmesıne , dıger turlerınkınden daha uygun olabileceği düşünüldü. 

Anahtar Kelimeler: Fpirelea, Ctenocephalides felis , Ctenocephalides canis, Pulex irritans, köpek, İs­
tanbul , Türkiye 

. Summary: Fleas were collected froın 50 flea-infested dogs, which were broughı to some peı clinics 
in Istanbul from June to October in thc years 1999 and 2000. The ages of 4 dogs (females) were ranging beı ­
ween 2.5 and 9 months and the remaining 46 dogs (27 males + 19 females) were one year or over. The breeds 
of dogs were 4 Cocker, 16 Terrier, 5 Setler, 7 Poodle, 4 Pekingese, 2 Pointer, 1 Golden retriever, 1 Tibetan spa­
niel and 10 crossbreed. The dogs were indoor or indoor/ouıdoor animals. Fleas were collecıcd from ıhe dogs 
using an electronic flea comb (Epiveı™ Flea zapper). Thirty-seven (74%) of the 50 tlea infesıed dogs had pu­
re infestations with Cteııoceplıalidesfe/isfe/is ; 2 (4%) with C. caııis ; 1 (2%) with Pıılex irriıaııs . Nine (18%) 
dogs had ınixed infestations with C.j'.felis and C. caııis and 1 (2%) with C.ffelis , C. caııis and P. irritcıııs . A 
total of 574 fleas were collected, of which 544 (94.8%) wcre C.f felis , 28 (4.88%) C. caııis and 2 (0.35%) 
P. irritaııs . The intensity of infestations (No of lleas/No of infested dogs) was 11 .6 for C. f. felis , 2.33 for C. 
caııis, 1 for P. irritans and 11.5 for ali over species. The sex ratio (male :femalc rntio) of lleas from_ both s~x~s 
0~ ~ogs was ı: J .88 for c. f fe/is , ı :3 for c. caııis and ı: ı .91 for ali species . it was consid_crcd ıhaı ındoor çon­
dıtıons nıight be more suiıable for ıhe development of C. f felis ıhan those of othcr spccıcs . 

Key Words: Flea, cıenocephalides felis, Ctenocephalides canis, Pulcx irritııns , Dog, lstanbul. l\ırkt'Y 

* University of lstanbul, Veterinary Faculty, Dcpartnıcnt of Panısitology, Avcılar, lstanbul 34851 , 1\ırkey 
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lntroduction 

Soınclitcraturc(l,2 , 3 , 4, 5 , 6,7 , 8 '. 10.' 13 , 14, 1_5, 1~, 17, 19)onneainfc·, . 

f d 
. · T ·kcy ·tııd in v·trious countncs ıs suınınarızed 111 Table ı . As sc . Sl ,ıtı -

ons o ogs ın uı ' ' . . . . . , , , . . en ın 1'ab 
1 1 t ,

0 
tlc·, spccics Ctcııoccplıalıdesfelısfdı.\ (thc cat lle,ı) ,ınd C. caıııs (the do n · 

c . " , , , ' . . . g ea) 
1. d · alıııost ,111 studics· Pıılex ırrıtaııs (the human llea) ın most· Aı·c·/ , wcrc oun ın , • ' · ' . . · ıacop t 1 

I 
. . • (tlıc lıcdgchog tıea) in scvcral and Echıdııophaga gal/ı nacei (thc st· k : Y · 

a cıınaccı . . , . . . . · ıc tıght 

tl f oultry) XcnoJJsylla clıcopıs (the orıental or tıopıcal ıat llea), CeratoJJ/ıy// . ca o p , . . . , . ııs Jas. 
. (ti nortlıcm rat tıca) C nall11ıae (thc Euıopean chıcken flea) ın a few st ct· cıarııs ıc , · ,., • u ıes . 

In Turkcy, c. caııis , C. f. Jelis and P. irritaııs were '.ou~d to infest dogs in Anka­
ra (?) and Konya (2). ın the north_er~ parts of Greece, ~hıch ıs geog~aphically close to 
İstanbul , C. caııis , c. Jeli! and _P. ırrıtaııs and X. c!1e?pıs were recognızed 011 dogs 04)_ 
Howcver, no study on thıs subJect has been done ın lstanbul. 

Material and Method 

The study was performed on dogs brought to sorne pet clinics in İstanbul from Ju­
ne to October in the years ı 999 and 2000. Fleas were collected from 50 tlea-infested 
dogs. The ages of 4 dogs (f emales) were ranging between 2.5 and 9 months and the ages 
of 46 dogs (27 males + 19 females) were one year or over. The breeds of dogs were 4 
Cocker, ı 6 Terrier, 5 Setter, 7 Poodle, 4 Pekingese, 2 Pointer, 1 Golden retriever, ı Ti­
betan spaniel and !O crossbreed. The dogs were indoor or indoor/outdoor animals. An 
electronic flea comb* was used to remove tleas from the dogs and fleas were put into 
70% alcohol. Following this procedure lleas were put into l0% KOH (for 4-7 days) un­
til their genital organs became visible. The identification was done according to the lite­
rature (7 , 11 , 12). The statistical analyses couldn 't be performed because of the different 
living condition ,ages and breeds of dogs. 

Results 

The results are given in Table 2, 3 and 4. Thirty-seven (74%) of thc 50 flea infes­
ted dogs had pure infestations with Cteııocephalidesfelisfelis ; 2 (4%) with C. caııis ; 1 
(2%) with Pulex irritaııs . Nine (18%) dogs had mixed infestations with C.f felis and C. 
canis; 1(2%) with C.f.felis , C. canis and P. irritans. A total of 574 flcas were collected, 
of which 544 (94.8%) were C.f.felis , 28 (4.88%) C. canis and 2 (0.35%) P. irriraııs. Thc 
intensity of infestations (No of fleas/No of infestecl dogs) was 11 .6 for C. f Jeli.,,, 2.33 
for C.canis , 1 for P.irritans and 11.5 for ali species. Thc sex ratio (male:female ratio) of 
fleas form both sexes of dogs is l: 1.88 for C. f Jelis , ı :3 for C. can is and 1: 1.91 far ali 
species from. 

* E pivetTM Flca Zapper, produccd by Mcpro Epilady™ in lsracl. 
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Fil-a iııfe\tatiıııı~ of do)!s iıı ı , ı a ıılıul 

Stııd i~~ 1ııı flc;ı iıılc\ t atiıııı \ ıır dogs in Turkcy aııcl in ~orııc oılıcr counırıc\ 
lııblO ı. 
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Xc Cı ~ountry.City Totıl Cif Cc Pi Ae Eg 
,ıtf.. "' y -------:-::;~::----:::-:-:---:-:::::----:-------------
~997 Turkey.1-Konya NIO 23 39.1% 100% 21.7% 
(2), 1 

NF 329 6.4% 91.2% 2. 4'llı 

---· · · · · · · ---. --NİÖ - sö ----jö,i -. --ğii- . --·34;; --· -· · · · · · · · · · · · · · · · · · · · · · · · 

(7), 1971 
Turkey.2-Ankara NF 553 5.4% 86.6% 8% 

SR 1:1.73 1:2.50 1:1.44 

NF 1071 86.6% 11 .2% 0.8% 1.3% 

·,;ğ1: 1997 · · · · İr;,;~d~ 1 · --------NİÖ ---· -· -17.5% · · · ·75.7;; · · · · · · · · · ·iği " · · · · · · · · · · · · · · · · · · · · 
--- · --------------·--·--------- --- ·- --- --- --·--------- -------·- ----

·1Ji. jğiı· · · · · İr;,;~.2 NID 50 4% 86% 24% 

NF 148 1.3% 81.1% 17.6% 

· · --· · -· · · · · --. -. -----NİÖ --6Ö . --. 1a.3i ---iöi .. -.... ---. -,.6ii --------------------

(4), 1995 South wesı England NF 117 72.6% 25.6% 1.7% 

SR 1:2.4 1:2.33 

.(17)'.1985- North c;;,~~~y ----"Niö " -84---"si.ii" -0 42.9%---. ----.. · ;7~ği " -_- - - - - - -- -- - • ; _,~; -

(15),1978 - - - • D~~~~rk NID • 62% 28.5% 8% 

------·- ------- --- ---- -·--- -------------------------- -----------
(6), 2001 .. Me;i~o-C~ernavaca NID 546 83.2% 18.9% 

-(1 O), 1987 USA Florida NID 100 99% 20% 2% 

NF 92.4% 7.5% 0.1% 

------- --- -----·--------·--·-- ---------- ------------·-----------------------·-------
(13), 2000 Northern Libya NF 624 21 .1% 3.4% 75.5% 

(1), 1966 Egypt 

Presence'" 

Primary species 

Secondary species 

NF 10682 84.3% 5.14% 10.2% 

SR 1:2.3-4.0 1:2.4-4.0 1:0.7-1.5 

14/15 14/15 9/15 

8/ 15 

4/ 15 

6 / 15 

5/ 15 

1 / 15 

5 /15 

0.27% 0.06% . 

5/ 15 3/ 15 2/ 15 2/ 15 

1 / 15 

Abbr.: NID: No of infested dogs, NF: No of neas, SR: Sex ralio of neas (Male:female ratio), Cff: Cteııocephalides fells, 

Cc: Ctenocephalides canis, Pi: Pulex irritans, Ae: Archaeopsylla eıinacei, Eg: Echidnophaga gallinacel, Xc: Xeııopsyüa cheopls, Cs: 

Ceratoph~lus spp 

'Ceratoph~lus gallinae, "C. fasciatus, "'Presence of parasile=No of studies in whıch lhe species found / total no of studies 
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l)ıblo 2. Nııın!'ı.·r of iııfrslt'd dııgs aııd mıııılıcr of ile.ıs 

1 Cc 

, Pi 

0•3•3 

1+0=1 
0+3.3 

Tol. 1+4=5 , 
1 1 1 •4•5 1 

•- - - - - - - - .•. - - - - - - - - - - - - - - - - - - - - - · r - - - - - - .. - - - .. - - - - - - - - - - - - - - - - - - - - - - - - - - .. ' 
: Totıı cıı : 26 (96.3ı 21 (91.3) 47 (94), crr 99•180=279 (93.6) 90•175=265 (96) 189•355; 544---. , 1 1 1 (94.8), 

Cc , 8 (29.6) 4 (17.4) 12 (24): Cc 4+14=18 (6.04) 3+7=10 (3.62) 7.21 •28 (
4

8SJ; 

Pi , 1 (3.70) 1 (435) 2 (4): Pi 1+0•1 (0.34) 0+1=1 (0.36) 1•1•2 (03S): 
1 1 

Tot. 27 (1Cl0) 23 (100) 50 (100): Tol. 104+194=298 (100) 93+183•276 (100) 197+3n.574 (lOO): 
1 

'Male+remale=Tolal number, Abbr. NIMD: No or inrested male dogs, NIFD: No of lnfesled female dogs NFIMO· No r n '7 
' · oeas ın 

male dogs, NFIFD: No of fleas in female dogs. Abbrs. of specles names is lhe same in Table 1 

Tablo 3. The intensiıy of infesıaıion for each species 

Male Dogs 

NF NIO MMN 

crı F emale 180 26 6.92 1-37 

Tolal 279 26 10.7 1-47 

NF 

175 

265 

Female Dogs 

NID 

21 

21 

il MMN 

8.33 1-41 

12.6 1-50 

Total 

NF NIO • il ••• MMN. 

355 47 7.55 1-41 

544 47 11.6 1-50 

•• Male 4 3 1.33 1-2 3 2 1.5 1-2 7 s- · ··1~4 -··1-i·· 

Cc 

Pi 

Female 14 

Tolal 

Male 

18 

Female O 

Total 

7 

8 

o 

T otıl. Female 194 27 

Total 298 27 

2 1-3 

2.25 1-5 

7.19 1-37 

11 1-47 

7 

10 

o 

183 

3 

4 

o 

23 

276 . 23 

2.33 

2.5 

1-3 

1-5 

7.96 1-41 

12 1-53 

21 

28 

2 

10 2.1 1.J 

12 2.33 1-5 

2 

377 50 7.54 1-41 

574 50 11 .5 1-53 

Abbı.: NF: No of fleas. NID: No of infesled dogs, il: lntens~y of infeslalion (No of fleas / no of infesled dogs), MMN Minimal­

maximal no of fleas. Abbrs. of species names is lhe same in Table 1 
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N ııcric ııl distributioıı of ınalcs and fcnııılc s in ıhc ne, 1 . 1iıhlO 4. ııı ,ı popu ıllı ons and ı heir ~;ı: rarios 

----- in Mıle Dogı in Fım. Oogı TO(af 

....... Tot ... İ .. ...... Male Female Seıı r. Total Mılt Female Sexr. -··-röi,,--·-·- •- .. ·- --
ı .............. - ... - ......... - . . . . . . . . . . . . . Malt F tmılt S4X , . 

• • • • • • • 
2
·7·9· 99 180 1: 1.82 265 90 175 1 · 1 n, • • • • · ; ; , • • • 1-8~ • • • • ~ • • • • • • 

'NoofCff . , ::,,ı _,..., ~ ~n 1:1 M 
(100) (35.5) (64.5) (100) (34.0) (66.0) (100) (3-1.7) (15.5.3) 

(~~ . -. -------... "/ " --·1:ı · -i 3~5------"1ö ----"j - -- -· 1 · -1~2-33-. - . - • - - . - - - - - - - - - - - - - . - -
'NoOf Cc 18 · · 28 7 21 13 

(100) (22.2) (77.8) {100) (30) (70) (100) (25) (75) 

.;1 ~i Pi · · · · ·1 - - - - - ·1 - - - - - ö -... -: ------; -----ö -----i ----. -------·2 - • - • •
1 
• • • • • •

1 
- - • • • • 

(100) (100) (O) {100) (O) (100) (100) (50) (50) 
(%) ·r~;,· -· --298-· -· 104 194 1:1.s1 21s 93 ·1a3 • 1~1~g1· · --· · s1·4· • ·1g1· ---ji,--,~,~~-

(1ooı (34.5) (65.1) (100) (33.7) (66.3) ı1ooı (34.3) (65.7) 

Abbr.: sex r. : Sex ratio (Male : Female) Abbfs. of species namn lı as ıame in Table 1 

Discussion 

A number of studies performed on flea infestations of dogs in various countries 
and in Turkey are summarized in Table 1. As seen in Table 1, two tlea species, Cteno­
cephalides felis Jel is and C. canis were seen in almost ali studies (14 of 15 studies); Pu­
lex irritans in most (9 of 15); Archaeopsylla erinacei in several (5 of 15) and Echidnop­
haga gallinacei, Xenopsylla cheopis, Ceratophyllus fasciatus , C. gallinae in a few stu­
dies. The most prevalent and/or predominant species of tleas in dogs was found to be 
C.f felis in 8 of 15 studies, C. canisin 6 of 15 and P. irritans in l of 15. The secondary 
prevalent and/or predominant species was C. canisin 5 of 15 studies, P. irritans in 5 of 
15, C.f felis in 4 of 15 and E. gallinacei in l of 15. in the studies performed in Turkey, 
C. canis, C.f felis and P. irritans were found in Ankara and Konya. The primary speci­
es was C. canis in both studies in Turkey, secondary species P. irritans in Ankara and 
C. fe/is in Konya. in the northern parts of Greece, which is geographically close to İs­
tanbul, the tlea species recognized on dogs in order of decreasing prevalence rates we­
re as fo11ows: C. canis, C.felis and P. irritans and X. cheopis (Table 1). in our study per­
formed on indoor or indoor/outdoor dogs, the species of tleas identified were C. f Jelis , 
C. canis and P. irritans, in order of decreasing prevalence and predominance (Table 2). 

Our study and the others seen in Table 1 show that primary or secondary species 
of fleas on dogs is generally C. f felis or C. canis and mostly secondary or rarely pri­
mary one is P. irritans. Echidnophaga ga/linacei is of secondary importance in some co­
untries. Other species may probably incidentally infest dogs sharing the same habitat of 
other hosts. Many abiotic and biotic factors such as minimal and maximal environmen­
tal temperature, relative humidity, the presence of sufficient nutrient for larvae, the pre­
sence of other suitable hosts for adults, ete. influence survival, development and repro­
duction of tleas (18). The reason for why the cat tlea, C.f fe/is , is more prevalent and/or 
predominant in dogs in some studies but the dog tlea, C. canis, in others can be connec­
ted With the need of their relatively different factors for development. So far, no satisfac-
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. . . . in thc prcvalcncc am.l prcdoıninancc 

• I il ror dıl I crcnccs . . ' 
. 1. 1 .ıtion has yet bccn gl\C . . (9) rccordcd that dogs lıvıng ın Copcn-

tory cxp ,H, . el Krıstcnscn . . . 
. tl . ·pe,·ies of dogs. Haarlocv ,ın . . d ' tlı C f jel is than thosc lıvıng ın rural re-

ot C,\S ~' .. . fl 1ınl cste wı ·.· . , . 
1
. g ~n werc sic.nitıcantly ınoıc O cı . . C caııis without gıven ttny cxplanatıon . 

M.__ı;; ... t specıes was · ' . C 1. 1. 1 . . 
,~ ·ons on which the coınınones , ı·ı-- . t cnough to explaın why . . e ıs ıs rno-
~ı . , . . . d t are not su ıcıen . . , h 1 . . . 
Our findıngs ın thıs stu Y, 00, H ver consıdcrıng thdt t e c ogs ın thıs 

... d · • 1t on dogs. owe ' · · 
re prevalent and/or pre oınınaı . . b uggested that indoor condıtıons arc mo-

. . . . d ·/outdoor ıt ınay e s . 
study were ındooı oı ın ooı f 

1
. /is than the development of other specıes . 

re favorable for the development of C. . e . 
. f b th sexes of dogs was 1: 1.88 for Cf felıs , 

· · ti specımens rom O . • The sex ratıo ın ıe · . . (Table 4) This ratio ın specımens from 
. d 1 · l 91 for all over specıes . 

ı :3 for C.ca111s an · · . f C . . 1. 1 44 for P.irritans in Ankara (7) , 1 :2.4 
72 f C f r. /ıs 1 ·2 2 or . c.anıs , · · 

dogs was l : l . or · ,.ıe ' ·. ·. 1 d (4) d ı ·2 3-4 for C. f. felis , l :2.4-4 for 
for C. f.felis , 1:2.33 for C. canıs_ın Eng an an . . 
C. canis, 1:0.7- l.5 for P. irritans ın Egypt (1). 
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