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Abstract

Plague is an important and serious zoonotic disease caused by the bacterium Yersinia pestis. This study
is a narrative review. The required data for the research were gathered through a search in search engines such
as Google Scholar and international scientific databases, including PubMed, Web of Science, ScienceDirect,
Scopus, Elsevier, and Lilacs, as well as Persian databases like the Barakat Knowledge Network System
(Barakatkns), the Scientific Information Database (SID), the Iranian Medical Library (Medlib), and Civilica.
The search was conducted using both Persian and English keywords, including "Plague,” "Yersinia pestis,"”
"Plague outbreak," "Flea," and "Control," through individual and combined searches over a period from 1974
to June 2024. In the present article, the agents and types of plague, its transmission methods, diagnostic
approaches, the status of plague in the world and Iran, fleas in Iran, and methods for prevention and control of
the disease will be discussed. This disease has caused three major historical pandemics, including the Black
Death in the 14th century, which claimed millions of lives in Europe, Asia, and Africa and profoundly affected
the populations of the impacted countries. Recently, the highest number of human plague cases has been
reported from Madagascar. The main vector of the disease in humans is known as Xenopsylla cheopis
worldwide. In Iran, records of human plague date back to the past. Climate change and ecological shifts may
influence the distribution of plague vectors and hosts, increasing the risk of its resurgence even in areas where
the disease is currently dormant. In Iran, increasing interactions between human communities and wildlife,
along with changes in agricultural practices influenced by climatic factors, could facilitate the spread of the
plague. Reports of the pathogen in rodents and dogs in western Iran (Kurdistan and Hamadan) underscore the
significance of the potential re-emergence of plague in the region. There are three clinical forms of this disease
bubonic, septicemic, and pulmonary. The most common type of plague is bubonic plague, which occurs
following the bite of a flea that has previously fed on an infected animal. It presents with symptoms including
fever, headache, chills, weakness, fatigue, and swollen, inflamed lymph nodes. Delayed treatment increases the
risk of mortality associated with the disease. Plague, with a history of horror and devastation, remains a global
health challenge. Understanding the current situation of this disease and reviewing its prevention and control is
very important to prevent its re-emergence.

Considering the current plague situation in Iran, there is a need for continuous monitoring and more
detailed studies on the ecology of vectors, as well as the development of effective strategies for disease control
and prevention. International cooperation in scientific research and exchanging information about plague
outbreaks and control strategies are among the other effective approaches in this field. Finally, strengthening
the health infrastructure and developing educational programs for the community is one of the most important
requirements to prevent the spread of plague and other infectious diseases in Iran.

Keywords: plague, Yersinia pestis, prevention and control, Iran, world

J Mazandaran Univ Med Sci 2024; 34 (236): 190-207 (Persian).

Corresponding Author: Seyed Hassan Nikookar, Seyed Farzad Motevalli Haghi- Health Sciences Research Center, Faculty
of Health, Mazandaran University of Medical Sciences, Sari, Iran. (E-mail: Nikookar_84@yahoo.com , E-mail: haghi77@yahoo.com)

190


https://jmums.mazums.ac.ir/article-1-20851-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-10-25]

ol s (— S )y ee—L calS Hiba_ L as

(19e-Po V) 11SeW Jlw joeld PG o)lads @)len 9 (W 0)03

Ulpl ja gl (elsl g ygels Cuerag p(5)g 0
' S 98 e aun
" 6L L S
r'ol.iia»..,,ol
r‘sﬂ):uo 4l 9
Folus Jobsgexe
i (9o 310 S
F WS gusly s> dupucai
®58LLs 300

d3uS>

) s 3ol (et L ) YerSiNia Pestis (5 Sk Jaw 5 oS ol pls 5 DLl o 57 20 (5 )les K5 0ol
S Gl 5 g0 55 et 3k 5l Eas s W 5,5 lresls . ail e (Narrative review) ol s oSG anflae
«Elsevier (Sciencedirect, Scopus) Web of Science (Pub Med : fols Madl s oode L;Lmliig «Google Scholar ssls
Al slgr ke DLl oKL (Barakatkns) oS, xS iy alelo z Jals s> de solKL s Lilacs
N eslizul Ly «(Civilica) 2ls wa o d(Magiran) 5 525" L 25 Sledbl eSOk dMedlib) i 1 (S, 4l «(SID)
"Yersinia pestis” ("Plague" Sl 3" J x5 5" eSS Mool gt g Lt " 050 b" )b oS DS
a5 BAVE Jlu 5l oS 5w i (6 ot 5 (631,88 (6 st O 504 ' Control" 'Flea" "Plague outbreak"
353 5 05elb Cands ot sla by 0T JLisl o g c05e b plsl 5 Jule bl Wi 55 s G915 S X YF
3,8 0 B L 358 Soles U ST 5 6y Sty 5 Ol 53 &SSOl )

j.u;uo,;fsra;)% 05 55 ol O 3ol ala 31 sl 0 (o dil) <5550 Su b (6,8 aes 4w Esb (5 olew o)
Sl 53 53 53 55 0 gelb ol 15l o 1y s T (51a 558 Cmar (as 5 25 8 U 3T 5 LT g5l a1,
Sl 1 Sl 05l 3150 o 5t Olgar 53 1l ool Jlad 15 0T 5 LT el 3T (6 s § (slay 558™ Gblio i
odd b e Olgr el s 3 (XeNOPSYIlA CHEOPIS) s 525 My 5555 455 Ol 61 (Sl ol 3L s 5,1 8
3 G655 el S (5SS Dl 5 gl i 235 e 3 4y Ll 05l B O] 3 ]
33 a5l el igels Sl dl s (olew &7 bl y3 g 1 0T <t 3L st 55,105 5T 056l OUL e
(ool ol g 3 o (6555188 (Gloo gt )3 i Lol pen (s Sl 5 Gl el oy SVl 231 G0
wu(glmjou;;)Qtj_t%.aﬁu&jg\?.\;ﬁ)w,uﬁ&\;j)tf.xwbofwv,z,u\};@
Aad e 7 &yﬁjgﬁ.ﬁdﬂvzﬁﬂ S g IS 4 (g ke sedb Slalls s, ASTE aakeie 53 O gelb sus 5 56b
s 4y ol 03,8 405 03T Ol 5133 8 (S8 358 i 4 4 Sl D pre (Sl 050l 056 55 0 Sl
Wloys 33 ;6 35h g Al 5l (slae & Ol 5 o) 5 ( (Kot 5 Cind (5 J 0355 (5 O aidle b5 1T 0
Al &G 0l ea (Ohlast 5 iy 3l (Sl 6 b 0ol das e SR (olag 51 (B e 5 5 e s
55 (S sl OT sukn 58 516 ol g sl OT U257 5 (5,800 (slaely 5 by 0l b (2 UBT ol Sl 23MAg:

:u_..e)S&_._:.3-‘,_@¢¢xﬁuwwcﬁu¢j)>jd_:§:lekﬁjpuﬁ&liQ)jyco\ﬁl)ggf\béxéwj@@jl{
ol 5 ol (sl pimssy e > (Ml ()UK 155 gr oo Lags o 31 (K 5 U257 sl e sl 5l
Sy 385 Wl 53 395t o d ey ol 3 g slaely L0 510T U =87 a8, 5 055 ¢t 250 53 Sl
2l 5 0selb g 31 (6,8 sl (ol Sl 5 e Sl cmalr (1 5 50T (Slaaals p ann 5 5 (g Sa sl 5
Al bt 4 Ol s Jste lags by
Oler 0l ed 257 5 (6 Sl (S ¢ mptp iy 0 5ol 153405 S 0]l

g Dl S g oSCail el aly MRS ez T35 036V 0 S (5l (o (She1) 3w 9 JITGH cpanias Suwn ighunse ilge
E-mail: Nikookar_84@yahoo.com ,E-mail: haghi77@yahoo.com
Ot e 053l (S p sle o8l ity 0aStits Bl b ojsln 5 (Kb i o 20m 09 8 ¢ 2ilgy p sl Dliiond S 50 5lyatial )
Ol sl L5l (S pske ol (il oSl (Bl L o35l 5 (SCh sy wlidohi | ulis S7.Y
Ot ) il pl (S ke o815 06 e 8 5 55 sl (6 by DUt S o Bl L o3skn 5 (S litio 2o 09,8 e ¥
RIS IR RN ug,:ﬂ,ln\i.:;u (bl oSl (b b oyl 5 (S8 wlide i 0 S Liils P
Ol a3l e 53k (ST iy g she okl ¢ Sy oSkl ¢ Sy (5 gmetils
VEF/ONY Dy i s VYTV Sl S el b AAAZ RIS

191 11Ce W jaup0id « PWG o)lad «@)lga g ¢ 0)93 ohsjle (Al ek oGRSl alas


https://jmums.mazums.ac.ir/article-1-20851-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-10-25]

o)) poclb Cuaidg 1 ($)9)0

.Qa‘a&&_)ﬁ)@\}

Plague agents )0 selb fole

Il 53 S EKn 056 g (5,5 40r b )
Ol Al Sy O s s 5,4 e AQF
Bl ade i1y Oselb (gl 5 050 4S 540 635
Jeole 455 0 gt tils sl FLuleST 5 plals
s )5 Sl e 4S5, S oLl 1) b
Sl ool Olsie 4 (il (S dloms 5
ot SLEE e S i QWS s
2 5 Do 5 U i 06l ol a2
b L oselb oy pel (V)38 Jizie auil b psle 3871
(G p B el 6 88058 0 L gL
il o anly STl sl el gl 31 e S glabn U o
O84S wman 58 VY ghyls anl STL gl esl gl
Ldd ol gy i 5l O3 (6 lew s Yersinia pestis
Yersinia pseudotuberculosis s YU ,w 55 el
5;)1; ©olew 4 2w Yersinia enterocolitica s
ONL 58 o0 Olusl 53 0l 425 gkee 3 6

58 pmia b skl S ST SS Y. pestis
b 3 e Lo byl h e L L) gl 2
PH 55,8 slo a3 Fr b F Jold bales 31 amms

.(\Yg\c)u\.fhb.u.a /7 G0 O

(Types of Plague)aflé-z/,‘/
ol L S5 i s 05l Cipie
(il 1 gy (S o e (S g 050
(WS g IS ST Bl e e 5 56
Oell s Sl S s 5y 5 S e
Y. pestis 4 03 JT ¢SS 55 3 b 51 btes oSy
Ls Cooslad g o b Mo b g3 gh o sl
Ersb A3, P Y 058 055 S 5l

U Ul 5 oo Ol pide D3 52 g 55 0pl o 5 5

doddo

3 0Ll s &5 ke e (Solen &S 055
oY ads” 5l (plague) o sl anlS” .l Ul 5
Olegy il ods a3 8 "oues" (slias 4, "plaga”
Solmdl 5l (AL 0 pell 4S5 S e s Ol
DL (1035 o dedir o DL 25 5167
A e Siyy sl 1 (Apollo) 5T okl
T s e 05 Bt 1 i 5 i
iS5 e s T ST Wi g e LT s
DL 5 sy L kST g |y 0ol g o cla S g
0P 0LL L -ty &Sgn s ol 5 0l sl
AALF Jlu js a8 glej cisle (B bl 255
G 81 LSl (s gl B i (s ST S
S 1y Ll 0gelb Jale Jul COQFY-VASY)
(Yersinia pestis) i Liew 15 0T Idas 5 (N5 S
REHE W

eSS Lo guas (eSS Law i Yersinia pestis
2 gb oo Jae OLl 4 (Xenopsylla) S 55 i
Sobez ) b D55 o e (s U8 i
(Sl 0ol K a4 Ol )3 O gelb (M) Lizus
5 G520 05l 3 5h oa0lyd San (B 5 S0
5 S Uk 55w (e T SS 28 Sl
FLs ol cnl @ den D pelb g o S mll
353 3 o (S5 (ind (Gl o 38 ()3 0
5o (GSKTL G Ll A 5 i S
ple oy 53 5 il oo (55 (slae 8 g
OF)3 5 e 8 oy 5 a4y Ll g o cOlays
534S ods JLE Lo sla ol sl b s 0ol
N - R . AN W DML PR CEM g
Ol g2 4 Olopen Olgar bl (& 52 53 Sole 2=
e g S 6 5 S 55 6 len K
N ég_i 03581 Cwdds ol gar V)3 gl o 4Ll
slresls Sluyism 5 01sl 5o Oselb Carsdy 5l S

o) 3 g 9 P @lfT;LB)\);vU\‘,S@J&\;-

1€ 10 )0a)aids « PG 2)Laids «@)gd § (W )93

ohsjls Ak} eoke sl alas 19q¥


https://jmums.mazums.ac.ir/article-1-20851-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-10-25]

ulilSam g jISg54 ppua auu

Oy golew con 3T Ol as Bliczal L Y laasy
(9asS s Olusl

(Methods of Diagnosis)_esei sls g,
Olays JLET sl 0 5ol pLSCns 55 e i
E e s bt (o)lse 56 S e 5 ST s sT
3 Sl o bl Goles jadeis Sl (655
O Al b sl sas 51Y. pestis ¢ STL S
Dl (Sl s (S 2t e Bl
G305 B sed Sk S 5 s e el 1ol 5 G
awdls Gl en oS Sie (2l 5L bl 15 24 ses
as 3LsY. pestis iS5 (g3lwlds (YV)SL
25 Y some Lo 5o €305 aa alan s 5 oy T
6oz 53 HBT 0y b LET 53 wsle CtS (gla osms
51 o g p 4 5SS 3 E Bl a5 ¥V L YA
5 plels K)o 5 Olo S (oS
g g 033 A8 g Sy S oY 55
asle gla g, 3l eslinal L aas ged (55T,
Rl 5 Y. pestis (Lol i s J 5535k b LueS
OIS o e pr LS o S Yersinia slas S
Slie S5 55 8l AERELST ke a2
gsbie 0.3 S eslizul (glis (glaanS = (g5lwes T
PCR sl I3 S0pn s s el 15
M}‘ﬁr{))éﬁf[ﬁDNAM&‘ﬁ})\uﬁtﬂ‘
Sl a5 5 (V) Sles STy arw g Sl
s 3 S,les s sbas GSELISA Wil oG54 s
(ol S9p Sse 03 9 Sl Ll Lh s (YA e
ol 1 e pati e S CS S eslizl
e B30 S0 ()35 o o 5 W05 ST e
s il s g6 gl o3 JT eSS adeis ¢l
Sy 2 0T s 5 eSS 05 8 4 Juls a5 ol
5055 (63U ST 0355731 e 5 (g 583 S 0V

VLB 0 855555 p

05| SeS 4y B pasii b Js Al do s 7
L S e 055 OFATL o 2alS s
Ygéug,\;us%ugw,oyﬁsﬁgu)
Qﬁhb\jddlﬁ):rdﬁbjy):j@‘a‘ﬁ
ity e 5 S g 5 clin Oleys Ll 100355 &5 e
WS e 0ol (1P das o halS Ao s b0 B Y
oy g o 25 o0 S el I Gy b SIS
Voo 0T e 588 e i 5 5 NS iy s
Sl Ul o 9,05 Oloys dor ST cduny oo Loy

0935k S 1y Ol ke 5 Ao ys 00

(The transmission of the plague) s & Jl&/
s e 5 LB gl ) slale AARY JL s
5403 S iS¢ S8 nly 0selh el Lser
O L o ST ol ol J3 Ol sisay ) LaSS
S0 s L oLl wlas OAVILs S5 olulis Olul
03T eSS b g Gus 0y 8 5 (Sa)T
58S s el JUasl Lol slaely I Y. pestis
o i (i e 25 ot sl 0 S
e AOASL acily 28 g les JLazl js wil g o0
A2 5 ol L5157 gn claes S 03 00 ol Ul
Jime Ol s e 5 8 F5E L oSS
G TS 5 O jlasdis b Olf.,\}ﬁ s
s (Mg 0 03 3T 5 ST ol 4 0 pell Joly
o i il g o LOT eSS 5 25 OE L |
LaeSS Bus 03 3T 51 ey (35,8 adsl 55 5
ol Pl 5 e o o a3 ol
Jemols Il 15T ()5 55 s Jaie Ol e O &
5 Cml O gl LaeSS” Calisen slaai 55 046l
Oropsylla tuberculata cynomuris Asls Lags ; =y
O (TOLzes 550 sl Opolb Jols Uil 5>
0ol a0 Al o o g i € A5l ol Ul s

L bl o gim gy laos§ G b 15 it 03T

191 1€ 1 )oa)eils « PG a)laids «@)lgd § (- 8)9>

ohsjle (Al ek oGRSl alas


https://jmums.mazums.ac.ir/article-1-20851-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-10-25]

o)) poclb Cuaidg 1 ($)9)0

o 095U 55050 (0 0K 093 G 31 (NS &5
b 3T Calises gla 5287 53144V B VASY el
S ooyl codmete OYLI 53 (Frra00-1V) S odaline
VAYF Lo 1Ll esls &5 ot 03 b3l 5o Glos S
odalin (6 43 sla fipe s o o (SLdl 3] 50 e
33 058Lb o5 L0 SIS o)y el (Pl 0l
Ol o ko 51 Calibes gl 5287 5 65 0 LT
40 31 i 5 (FDedd 3158 e 5 Ol sl (63 smme
s sdan i 3T 55 2l gladle s Sl 3,10 Ao s

() o)lad Jgdor) Sl 0k sdaline L1501

(Plague situation in Iran )0/ ./ 5 Jselb Cons s
Lo 5 5l selb 48 dias o OlaS Su )b sl
OTL 5L s 5 G1al O 5, 5 03 Jlab 011 0> e
YAY-YVY) (g3l sal wsomn pols ol o blos g 15T
b Ol Lo (S S s (a5
(s & yen TYAYVA) s Jgu gl 5" Se

..U\A::’-\:J.; Solew oo g A "()j.c«Ua A.SL»)" BY)

Plague situation in the world )Ls s O sell Cons s
1 ogelb 6855 bl 4w Lol )3 Su b e
1ot ss 0ol gl (ol (gl S 0 oLl
Jlass 5 5l 5 e bl (63D VEV-VO+ L OFY JL.
(S dan eags (F)sls Ll 5 U Cs 1, Lyl
F2 WOF BAYFF sladle o ctolow &5 00 43 o5 00
o N3 1 0 15 bl e pgms S 5 505
5 i SLET e Ol Olil SIAWY Jlu 55 kil
S Ol 1B 5 e slaeSs s, L
LA gladle s ¢ ool cpl 51 g LM SL
T 5 Sl SR Ll s 0selb s )lse AT
2 uesp (Ffsls & 5l Led 5 14F0 Jlo s g5
gl 53 ol &5 o a5l 0 5L &S ol o
Solost (2l 5 025 Okws S5 Bl b 68 0 sl
FFONB) don s L g5l s e 9055 Ol g 1y A g
e sl 58 D elb s Sler K sk )
53 5sls 51,5 U e 1 s 4 e

o Ui 3T 55 0ol 1 (gl 5050 VI Lo

VAVE-Y A gl b b 55 Clag Sl Obojle v g ol 318 0selb 35l se 11 osbed Jouer

YOYA-YYF YOF-YA Yor-Yeeq 1441-Y+ 0 14A1-144. 14A--VAVF i
(¥F) (%0) (FVeF5) (FA-¥5) (Fa-¥5) ©-54) o 8
vy FA Vevy. Yors AFF . &S & 5T

Yrye OAFQ \ovov WA Yov S sl
Yy V. FIA Fay . 156 )
\id \o8 FAYYT TVFF o\ LIzt

o Ll
Wy . [HN
. FF YaA Ls
o A r -
qy %24 e
¥4 YYYA \YF Sl 50
\#5F £5Y VoY Ll
(B A \ . (W3
FAY 5 ov oplass
i A \ad Wy Sy ST
7\ Nad aaF Jin
P AY A 5331550
¥ \PA Y avy A 35
e ) 4. \$Y e T odomzeVLI
o Yoy YVF WA YA o T
\ ' )
\ . Ol 3 3
. I3 \ 14 okl
o v v\ i Obd she
Yf AVS L
\ 5 S5l
VY (i2d Yoo Sl
i} YrYY Wha FIFA flzy

1€ 10 Joa)gids « PRG )laid «@)lg2 g ¢ 0)93

ohdjle (i) ok sEibil dlas 1qic


https://jmums.mazums.ac.ir/article-1-20851-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-10-25]

ulilSam g jISg54 ppua auu

£ Ol 5 oliile S Bliws S 3 gla oyl DAY
WA sk s Oselb DAVE Jle s (OV)Lsls
S am ol dr o |y G, B A+ o
i SST OS5 (o)l ¢ pioman OA L,
3 S ¥ ) Dlns S 53 5 QNI sl
ki (PNLLES &8 e olS w0 1) i e 33 (il
e Ola s s A Sl 5 ) S,
PRGN PN DR B Eoes RS Gl pads
ATV g5 53 5 dawy Olal 5 4 0 el DAV JLa
OFBV)3 5 o 51

5 b by )3 ol el gl OAVA Jlw s
35 o) S g 5 b 51 eliile S
)>°(9\)”U’J§W‘Uﬁi‘}€(’l§:“‘°ﬁj’.')>b4"":1“')5
Ols)lg 4 0 gela axlys ol bl s 0ol V44 F Jlu
(EDAE 0315 Caed ka3 agS (gla L)

s 55 ol Ol ANV BN gladle )
Olas ol )3 8 ST Do S MA L8 5 3L ¢ g
Il b g 52 OT 51 g ookt plasil O iS5 e
fat AN Il 53 FNLL Dbl 3 (5ol 511ATF
EOLE i E Ol 5 5 Olws S Ol 33 53 (6l
23 13 3l e 158 Ok Jlw ta Sl ey
0ol NATFNAYF cladlys (0F)As Dbl (’"’ oy
VATO Jlw 5o (Fror)us s OIsLT 5 i 5 3
FOOY cls & LT Ol 1 s blia 53 O gelinSTs
S3eds Al g Sllul g Lus aSTly L&
U Oselb 0P plxs! O)lay 055 Ayl s dila
53 T3doea VARV 5 a8l b s 3,18 Jle Y Soke
eSS ok g lad S 59 FFILE gl Ok S
Oselb o aibie 4 O s Cobaibats opl 55 JSU
Sl gy 55 SLados 1S 0 NAOF Jlw 53 (PFIIS
L;}:f\_g:\:QL:JQTstLE.:Ez?cuW;U}lST
E0)Lle 0§ S 3 ols dim Ll g5 0 O sl

0l V1Y ey LAY 51455 gladle o

505l a)}n‘\a.'.g-r.h s odaline 03 JT sue £

8B OS5 55 ((gmads (5 zen YOI-FVF) L -
503,5 o)ldl (SOl 0ol I sbaailis o
5SS (s (628 FYV-0VF) Sl > sl
dM?U):dU:&C)jﬁcd)kﬁa| e
BVl e ST S350l
33 ol il 6SCis ( oLblb sy dass
(Sl Ky e Ol & ol il oo 50
Jle 3 &5 g 0selb 350 55 Ooke Sy S
3Ll ( BT Ol (b I L .ONAE izte VAVS
Golas & Ol e O 5ol o b (sdai ¢ anal
5 Jbs s e Sl Ble by Al D slite G e
el ok B b 53 06 gt Coale i
P (K s 2 S Sl aol i
fort 4 Sl DLyl 53 0pelb 4y by o LS
o)Ll et Glme)lg s Ol a5 o 53 5> ol
35058l 6855 sla padiul ey i Oly93 4330
rl AST0 2y 0 5 a8 G el Sla e
5030 S h S S a5 pils 4 dlis
03 0als S (Lo Jlus 4 p 508 2 5 o
O sl s 55 0gell el S5 Ol
ds odalin |, o oliile S 5 Oldan e g Olyisle
VAVA AR ) a5 2 VYRV B AYFS cladla
05l Lo, 53 o 3l 3l (SS Ol sie 4 (530
G 3 sl (s (O¥)5 48 0 4Ll O 5 s
Oselb sl (b L0 5 5525 5 oo pl 0ol
3. WNles ST 5 jme C}:_aﬂr_e.ﬂJ_ﬁ‘}P Olse aly
53 4l 3 (Glae i i AVWY-IVWF Gl
AR Il 3 Wl I b aT s ol 4y ool
Shasls 55U cosu 1) aibate ol oyligs 0ol
JUist 5 ¥ e s 8 e 8 A3 LT
4 Ol AAFY 55 000F) s fusyl 4 Ol 5l ol
OS5 015k 3 1y L Oyl a5 ey Ol Lo
a B F e Sl by Come 5 LS S ol

LAYR s (080F)sls S &5 Yere VD e

190 1€ jouyed « PG a)Laids «@)led § (- 8)9>

ohsjle (Al ek oGRSl alas


https://jmums.mazums.ac.ir/article-1-20851-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-10-25]

o)) poclb Cuaidg 1 ($)9)0

Fleain Iran)o/ /5o &S~
5 0Ll 33 Se 3T au Il Gl 51 eSS
L5 JLosd Slke LOT . (Mdizus | sgin Sl s
&\Lb&uaw)q@s\ﬁgm&lfwsf:
53y Gl 5 ol 5 (0 ), S bl oS
ENGCP g (. 3 S ML gl 55
elolis Olgr ul )3 i YYA 503l 5l VP 4
S Cmadl LOT 1 oS 3l L5 Ll (ol 0
Gaze S 68 5L 68 NV Ol s (@)l
o) Gl 0l (o 5§ i YO 5035V &
O ol GLacSS ¢S 6 Slalllas 5t (K o jlads
Oselb Olaass O gyl 5 i Jlu P JJ»EM
ok 0T etdCaw 5 s S 5 o 5 0 plovi]
88 55 51 g (V) Lilo s L;J,TC‘,,, 0ol sl e
2SOy gty 1SS St llas (056 5
Slidss 4o L 4 (F ojled Jod) 3,57 1y aals!

il e n cpl o Wesls Sleyissa 5 5 A

(Prevention and control ) selb i/ (s oK (sla_5,
5 Lok s I8 0oLl S (6 8ty sl

Coildg Slgx Obelu .ol (6 STL L eSS
@l o s (J 28 5 D)L ST S e ae
505 4tz 55 fs eSS 5 Sl slaa S
) €553 6l el 5 o s Sladsl  anw 5

A3l o (6l sk 5 2

eSS U8 sl ia
Lt Sl 5 Kb la sy )

1 ol s T sl old Sl oslil
S EF 05 Gy Sl bl

Sl (gl s 5 A Sl Ocd g -
Lokl

a5 Jsligs dsle Laou S 53 il eslinal -
o5 ged 85, dR3535 ¢ b, (DEET)
1+ )PMD)J 55 -dlsl s «(OLE)

Dl g s s 2158 S il 53 (555108
Pulex irritans ;8 <o w caibate ol 55 &Koy s
Comar b (6 0 Gblis 4 0 5ol & s o Ol 55
ST OO e i Ll g oS0
Ly 01499 dlo & 01l 55 Ll 0 gelb oy 3515
Oliws S 53 Sladss jf odas (288 &S5 (99)3 55 o0
S Lol Ol a8 s ()i Ol p s gdo
03,0 O W s sladls & 3 adle Ll 5 o Y. pestis
L Ladls € onl 48 s 08 W s 5 Liles 0
Sy bds el 5 S 0 IT S e Jld!
BNL 2 00 OS5 g)les
bl s iy O W il 5 Sl aell
4',5]« dg_i g3 cdt_w:;): Oelb C.)y'\fg)ljb\
oatia Ly 0B 4 Olmly3T Ol el 53 65 3
33 BN 5 05 5SS 0ol OT 3485 S
Meriones ) i 08 L s> 1Y, pestis ) aV# Jl
Mesocricetus s Meriones vinogradovi (ersicus
s Xenopsylla conformis) T slacSS™ i 5 (brandti
U aw o 056l (FV) S i (Nosopsylla iranus
o 3 Bl sl (b GO S s b =y
0355 g0 b 3 5 OB Lo GOl e 53 0L s
S8 7 VA=VM) Bl e 5 01l Ko b )
3y5a¥Frre gods = YA 5 Y. pestis 4 O e
L YAVA JLw (P Ais sdalie a.u;d)ﬂcq &S
Sl 35 0 3 b 510l Gl 5 Dl Y
W23l aalsl e 5 OB W g Come 53 05 94 ST
S o3 1Y oS sl QL YN =YY Ol ks
e (630 3T 4 S K Ao 3 Y/FY 5 OB
O350 53 ol Joale 35y o diasOLLS 4 S Ui
S Oladss (VO 0587l 055 Jlad 5 acks
23 05elb Syl Gl gls s (VoY L5 Y0 ¥F)
a1y adbte 08U o s Y. pestis s 8 cOloes
S s 5 05U S Ol 1, 0T 5 V058
Dbl (SaST, Condy s S glalis 0ol i

.C_Mu‘av\.;fvb“‘ OJMJ)JQ-)J}:;Q‘X“JA

1€ 10 )0a)aids « PG 2)Laids «@)gd § (W )93

ohdjle (i) ol sEibil alas 19¢


https://jmums.mazums.ac.ir/article-1-20851-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-10-25]

ulilSam g jISg54 ppua auu

2 ALS sy 55 a slacile 038 ol S -
0N 5ke Sl b

bt sla sy -F

(Pl S JL -1 -F

«(Imidacloprid) .|, S eyt folls  wles -
«(Pyriprole) J s ,—s ,, «(Dinotefuran) o, & g5 5
(Selamectin) =S (Metaflumizone) o jue shoke
s «(Spinosad) sl sl Jals 5,18 —

O ~\°>(Nitenpyram)<=|ﬁbq

Sl sla iy, Y

Sy 4 Olede 5 35 (695 OES B g, -
RCHTS AETIRE L;\jogﬁﬁw&idsu,)rz;‘

was b 3 dLjL Bl anS il g -

a3 i gles L adode (6 giind —

sl sl

u—k:’“ Lfbausjj -r

L ols 5 355 pens 5 J5e (il lbilnl -
13 SIS o 4 Sl il (SS55 oo =

0556 3% ATA UL 51001 53 0ol FuSTT, Conds ¥ oobed Jour

A e 368 a3 )l ga sl s Jl 45 /sy /ailate R
[ il VAT VAT sl (aeials Olwl) 535 5l y> Jorl g
®V) aial JAYA-AYY aial olal &
o) Ve TE il Obws S
V) Voo YAYA-1AYD aial oliile S°
o) Ve TE il Oltas
©f) Yoo JAF VAT S S0k )3T
V) il AT Jes Jus)

V) Yorreas Yooen AV VA sl S ol 8
V) Averdens VAF AT (033 O3 (it 0l )Y Obws S
V) il AT L5l Oltas
) aal AT Oldas Oldes

1) Foove Foonn JAF - VAYY o o
(FY) Ao IAY 1A [WERRETYESE O3l
©F) LT VAF AT 2 3 A0kl ,5T
V) Labtab VAFY o OleaY oM
V) il VAV s P
v gl VA o2 ) pegiin (Ol (B B 0L 5 ¢ S5 Ol
) AARESS AR} VA (O, Ol gk Ol
V) o VA Obials cpllany Ol
V) FOo o 135 VAV S Ol
) U35 Samer 5l gms 5 phsh VY 5l e AT RIS Ol
V) il VAV Sprap Ol )l
W) atal VAT Gerale) ) sian Ol 55
(%) el VAV s &S by

(FY V) Veos VAV FY e el G Ols 57
©%) Vs VAVY ) Ol 55
©F) TV VAVA-VAVY Sl S350l 5

#\ %) il VAVY Jr-pIn-y oLl 8 Oll g S

©V) asial 1AL aial sl s

Y @\) FHAANYONF 4 Va8 Oala 4l ys bl Oy b 903 bnn

& dY) il VA Py S350k =
vY) -\ 1410-14\F S5 et RESAN
(D) ¥q-FY VAN OIsLT ¢ e 5 Ol j g

©) FY) il vy 25 e S50l 5

vy FaF0 1AYroNRYY OIsLT ¢ g Ol
vY) il 14y Sl Ol sl 50 anns
Q) Jaiial \ary Ky RSN

VY #Y) No 14YF OIsLT ¢ e 5 Ol j 55

) 4 \are ity S
Y v Vare et O e n
oY) WV os APy Al e g s A3 e 33 Ot S
() Fo¥ 140Y140Y 03,98 LT 50 Ot S
©v A 4oy Ol s sliile 8
V) 4 V40A R A0kl 3T
©v v 145 ST, Obws S
() ¥ (Y Jles e Olws S
©V) \ \Rt2d LT Olws S

) oo 365 a3 ga sl $3ds Jlu e gy /et Sl

19V 11€6 1 joa)eils « PG a)laids «@)lgd § (W 8)9>

ohsjle (Al ek oGRSl alas


https://jmums.mazums.ac.ir/article-1-20851-fa.html

o)) poclb Cuaidg 1 ($)9)0

MOl 53 68 5 i o3l gl bl eSS (guuaids 1 o5lod Jaur

Ny o o3l gl
caspia, saxatilis, tiflovi Callopsylla Ceratophyllidae
fringillae, gallinae, spinosus, Ceratophyllus
trispinus Citellophilus
jordani Myoxopsylla
baltazardi, consimilis, farahae, fasciatus, fidus, attenuates, iranus, theodori, gorganus, londiniensis, medus, mikulini, Nosopsyllus
mokrzecki, monstrosus, philipovi, pringlei, aryanus, parthius, sarinus, tarsus, turkmenicus, vlasovi, ziarus
melis Paraceras
bairamaliensis, iranica, joannae, dubinini, lamellifer, rostrate, mesghalii, mofidii, neronovi Coptopsylla Coptopsyllidae
schelkovnikovi Wagnerin Ctenophthalmidae
angulosus, congener, nadimi, bair, kurdensis, iranus, lewisi, proximus, rettigi Ctenophthalmus
copidophora Palaeopsylla
dampfi Doratopsylla
pleskei, setosa, teratura Neopsylla
bivirgis, syriaca, ucrainica Rhadinopsylla
tripectinata, vlasovi Stenoponia

brockmani
dolosus, elongates, octactenus, petropolitanus,
unipectinata

Chiropteropsylla
Ischnopsyllus
Rhinolophopsylla

argoi, parthiana, rossica, schelkovnikovi,
rufescens

ambigua

volgensisarnoldi, impersia, intermedia,
grenieri, microphthalmus, tikhomirovae,
tiflovi, kopetdag

Amphipsylla
Ctenophyllus
Frontopsylla
Ophthalmopsylla
Paradoxopsyllus
Phaenopsylla

Leptopsyllidae

aethiopica, putoraki, taschenbergi, segnis, Leptopsylla
tikkoinirovae Peromyscopsylla
laptevi Caenopsylla
eucta, mesa, tuschkan Mesopsylla

brockmani
dolosus, elongates, octactenus, petropolitanus
unipectinata

Chiropteropsylla
Ischnopsyllus
Rhinolophopsylla

Ischnopsyllidae

erinacei Archaeopsylla
canis, felis, orientis Ctenocephalides
gallinacean, oschanini, popovi Echidnophaga

Pulicidae

chephrenis Parapulex
irritans Pulex
cleopatrae, pallidus Synosternus
cheopis, astia, buxtoni, conformis, mycerini, gerbilli, hussaini, nubica, nuttalli, persica Xenopsylla

globiceps, hyaenae, korobkovi, trichosa Chaetopsylla Vermipsyllidae

VAFF-Y YE Lo 51 0elb Sldllas 1 dm O 1 53 eSS SasTl ), oF o5ked Javar

Ol F s s dilaia Okl iy ok §
R Ceratophyllus fringillae ST e il Olgio! V)N85 15T 6Ken
R Coptopsylla bairamaliensis T Syl (V) /NAVY /13T &Kn 3
R Xenopsylla buxtoni, Nosopsyllus fasciatus, Nosopsyllus iranus ST 5 R VE) /Y0108 an 5 315 )

adin Ctenocephalides felis s RN WX m 5 Jns
R Xenopsylla buxtoni, Pulex irritans, Nosopsyllus medus Slad aliile S VAV/X Y [ an 5 sl polals
R Xenopsylla buxtoni ety RN VR /Y oV /01 Kan g o i

48550 Sl o Ctenocephalides canis, Pulex iritans, Ceratophilus gallinae B b AT AL 5t 52
o€, Ceratophyllus gallinae Ole ST JoD0gisl O 5,8 o casepsb AT ALOSon 55505

BT p )0k J 405 35 Ol 5 ¢ g 52 Ol -
03 05 0bns S el 5 0 g

R Xenopsylla cheopis, Xenopsylla astia oot O 5 W) /Y8 /0,8 5 1S

e Ctenocephalides canis, Pulex irritans, Ctenocephalides felis,  jteus 5" gbba )b st 5 555 sty Cakbs sbla WYV ) 5 5
Cediopsylla simplex, Xenopsylla cheopis
S 5 Sl Sl Xenopsylla buxtoni, Ctenocephalides felis, Ctenocephalides Ll el 90 S W)Y NY 101 s
canis, Xenopsylla astia, Xenopsylla nuttalli, Pulex irritans,
Nosopsylla. Fasciatus
R Xenopsylla astia, Xenopsylla nubica, Xenopsylla hutoni A3 8 (el ) gy Ol b s0bs MDY /01 K 5 5 300
[ Pullex irritans Ol S WX 101 5 S5
ok Leptopsylla taschenbergi iy WY DY/ 5 gy
S Leptopsylla aethiopicus Ol Ol (OSBRI PRI
Lin§ 48 Pullex irritans Oy 5308 Sb 0l 5 (AT 10 /(635 llas 5 liaa,
5 Ctenocephalides felis, Ctenocephalides canis et 25 [COY BRI PP
450 Sl g Pullex irritans, Ctenocephalides canis Sl b @A/ 53 bl 00
S Pulex irritans, Ctenocephalides felis, Ctenocephalides canis, 3y50u Sl Ol = AN/T A/ Een 5 Db o]
Xenopsylla cheopis
ol 5 Ol Ctenocephalides canis, Ctenocephalides orientis, PERR QX)X /en 5 0l
Ctenocephalides felis, Pulex irritans
T . Ctenophthalmus pseudagyrtes, Nosopsyllus fasciatus, —0l bz ab e sz Ol & 5 Jusold = [C\ o7\ EAL VA S PN W
Nosopsyllus iranus, Xenopsylla buxtoni, Xenopsylla cheopis . L K
Oblw 5 (2B Ol g 9 cckor
R Ctenophthalmus iranus persicus, Paraceras melis melis, Sws S A /Y+ Y /s 5 (Staee
Nosopsyllus iranus iranus,Paraceras sp, Ctenophyllus spp
R Pulex irritans, Ctenocephalides felis o6 kT M [N R AVRT PR
o 58 Pulex irritans PN N st QXYY 10,8an 5 53T
R Xenopsylla buxtoni kST P [OSUB R PP K]
sl sl Xenopsylla cheopis Xenopsylla astia Sl RINGN @O/ /00, Kan 5 by

[ Downloaded from jmums.mazums.ac.ir on 2025-10-25]

11€6 10 )0a)aids « PG a)Laid «@)g § (W )93 ohsjle Al ok oGRSl alas 19A


https://jmums.mazums.ac.ir/article-1-20851-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-10-25]

ul)lSam g jISgSs ppua auu

Lilowe sla e 5 78 0 L slroys i GE

SLa i 53 1l e slaml a5 5 Lo 2y (5

(a5 5 Olasl S5 p o5 0315 L5 s IS
Slerals O3l bl 55l

sl il t milug 5 (6 lags Oleludl —Y-¥

S st ) conlie @3 Jals 2ilgy Ll 5 Lad

b e 53 VST Cnlia o lai e g b 5 U1 5 e

NQELVI] PCZC e

bond slaig,-F

S 4 o (ST e s gland 3l e 3 eslinal
Sl s 2575 s 2 S e e slaa
Gl S el (N sl o O L S
M o staib 05 5l

ey s238) Sl BB IS0k g Yl V-
sl Ol o (55 etmd o5l (T S0
(S ) TS s 5 (ol Sl S sl g5l
(U indS 5 o lng e85 Sl 0325 Sl

(O gl 5 1S) 3l i 1Lmslinil s —Y-F
Ll sl cmazed 3148 (05505 9 O swlays
DL e Lol U iy s e, S 5be
508 m3lasncpsSlnng e SLas) o3 Jod cliph
—1700) 8 53 ki Ul o 31 555 (0 sy >
Loys Ve A g an 535 aeab 5 O (Ao ys o/0 0 Y
bl g (S

658 Gl S0k g Y- F

.(\W)u\}}fb@ 6)})\{\3 C_«.GL» "y gsiL."“'.‘.‘:' b\y—f—?

- .
JHe o2 e S S aen 5 S sde slagssley
Olirpa 0ol (NLles 1 Lo fu )b 53 e 5 5 o
b Sler (psee Coillg St O Ol g @
5 bl slbay5iS ol ladle s il

POl " 551581 0sell et L 3T Lot

insect growth )l i iy ol o Lo —Y-F
LaeSS ade 1y oL o 5 2) (regulator: IGR
0000 ) (Wlesls Olis

Ops—a il e Op—a)sn sL2eS JUT -
)5S 35 (S is dl> e butes) (Methoprene)
3( S i3 5 6s,Y > ) (Fenoxycarb)
(+#)(Pyriproxyfen) iS5 5L
090354y 1S i ol 51550 -
s (Chlorfluazuron)o s, 5 46 IS~ «(Diflubenzuron)

O A V(s byl & bes) (Lufenuron)y sy s

OB W S5 sl gy
‘;:J&AL;LAJ}J—\

ASle s (81 (5355 31 ool il b -
OB W 5555 5 6,8 o 5 late s ays 5 ooy

L s Ygmame baas 10805 g (slaals -
Pl 0 ols3 1y Hple b aS dis (55 lap 515
AiS o 0T 4, L L (o) ise as) L3100 o
L il aanb 09 5oy S AL (odiiST 4 k)
LS Ssle @Tn\eolf.,\}ﬁ

S35 o s B o3l (i —

(O ald 51500 Aile S = 5w

S sl T
(sblirn s ;S 5 S pol 2 gol
o 5 blos-

(V+4) 56—

ke sla i, -1
b ol e 5 s goleme sla S5 s V-
348 ials Eel aS gl S 4 ol cstla
Olazs b s 5§55 51 a5 (3o 358 O L g
bl (sl el llan 3l oslizul 2 folss SIS

}%)Tcdﬁé\ﬂ;}‘j_b‘slﬁdus&cuqu

199 11Sa 1 joa3d « PG o)Lais «@)led 9 G 8)93

ohsjle (Al ek oGRSl alas


https://jmums.mazums.ac.ir/article-1-20851-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-10-25]

o)) poclb Cuaidg 1 ($)9)0

WD) 38 0T dws a0 aizie b (g 5low 5 8L
035 ITI S S LLacSS 15 L 5K, 5 sim
Gladisws 5ol 53 LESS ) i 5 (MALles
SLassls 5 5 S 3l (el V)L
O ol ol e e 0la 1) LeSSTL bl s Ly g
amslr 53 0yl g g S8 15 S50 Sy pe ) shate
a8 Wil r g 03 el Bl sl 5 DLl
b A 53 (bl e 4 LS
- P R D DR e WPt O
e 03 82l 5 lanl sl i s plasil )
5 5T (S Slaair ot gl i
O5elb 3l (b Gl b (2O 13 05 5 (8 e
9 B Josle o Ol g 6575 ol o Sl
5 e g5lwd B Y (Gl 5 Sl 0L
BERUIV) W (o 9 il il wdiail 5 (b
ol S S 6l L e sl toe gl
NS =V LOYD)0L e 9 B wlido i oL 5
sl OUS,8 s, u_a\fT é@ 05,9 (¢l
¥ Sl s ST B sl 15
Copds 5 @ i a3 518, S
ONV0) sl Sl L5l 5 28 05 55 (Ol ) e
s LSS J,m8 55 oS 5 sla iy Sl eslizal -F
NBaes Jree 3 o)l alimbe (1020 1OE W
JxS Jlis Ol gt @0 0355 o0 o3lizal g land Sl
o danb L agrla Ly (5 5le Ll OB WS -

OOl a5 B olzil o oS il 0

S Sl

AS L sl dlie S S o oMl O iy
o& tls ;> IRMAZUMS.REC.1402.510 33|
o ol ooy o e 4 D5l (S5 sk
Cole bl (65518 5 Dlido p poes i glae
2 Sesle OAFIA = L uS) = b 51 s

Cnl o 3 58lb a5 s e 0LES Ol ) 55 Slalllas
sl Fpels ek GLOSE 5s ans e
ol (355 0L SLasl O gelb Ol gieds 05l 93 pars
(SIS Bl meds o ol Oy (lge 4 Conds
O MYNWDCwl aily oLl i Ll 5 9 Come
ok LB 3550 e O e 31 g A1l el O 5
ool OWs 4l ge O el gt Lol (Gl
bl 3 olan = U SRl 8l Coanl el
Sl )l ol 51 oy 857 (bl 53 0554 ¢l
s e Ol cods il

VARV ladlo o (6550 109) 6 5u5 8 L 0 5
S ksl 3 05l O LS o age 1455
Ol 53 5l Jsb 53 0ol s 228 V)
(o (Glays S0 SuST w0 Ol ol (S
Fae Dl 35y e (nd (oo p0e S
S U8 Lawlsts gy 53 085 jo sl (g g2t e 3
5 OLS 08 chga) (e (STl 4y sl t U1 (3
J'l.x_,u.)l,».safjsjrsfycﬂ.é,owugﬁwrw
g OLes 0T jlaz S1.00sls S el ¢ oo
2 05olb g aed bl o 318 01l 55 Glail 550
€53 g Ol o (Ol 3 Aile alos gl 5287
S it (MRl ol odalins Oluslasl 5 03
SO b ki s, ¥ gome 01l 53 058 (sla oy
A Sl o b el il g 03 e el il (6l s
(PO a0l3l oy 35190 o) S 05k o Fr B¥ ke

Sl 3 Y. pestis i, S 5l sual i 1,
S VNVl 0ls 5158 Ol e 45 oy
35 0s5lb sdome 5gb Szl 3550 3 1) gl SIS
Sl Sl s9)4 (.)}!j.} LS oo slowl aling
o gan alize sla g les AL g MOaeSS 5,40 43
Syl uST o sell

1245 5o g3 SO, Slsle i o g !

e S5 e Ll e (el Ol ok 9 DUl g

1€ 10 )0a)aids « PG 2)Laids «@)ga § (W )93

ohdjle (i) ol sEibil dlas Poo


https://jmums.mazums.ac.ir/article-1-20851-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-10-25]

ulilSam g jISg54 ppua auu
References
1. Ranga S, Gulati I, Pandey J, Khurana S,

10.

11.

Talib V. Plague-A Review. Indian J Pathol
Microbiol 1995; 38(2): 213-222.

. Sigerist HE. A history of medicine. Oxford:
Oxford University Press; 1987.

. Barbieri R, Signoli M, Chevé D, Costedoat
C, Tzortzis S, Aboudharam G, et al. Yersinia
pestis: the natural history of plague. Clin
Microbiol Rev 2020; 34(1): e00044-00019.

. Ansari I, Grier G, Byers M. Deliberate
release: Plague—A review. J Biosaf Biosecur
2020; 2(1): 10-22.

. Sherman IW. Bubonic Plague. Encyclopedia
of Insects: Elsevier; 2009. p. 130-132.

. Cabanel N, Leclercq A, Chenal-Francisque
V, Annajar B, Rajerison M, Bekkhoucha S,
et al. Plague outbreak in Libya, 20009,
unrelated to plague in Algeria. Emerg Infect
Dis 2013; 19(2): 230-236.

. Amiri Z, Azimzadeh Tehrani T, Motevali
Haqigi Y. Distribution of Plague in Iran in
1246-47 AH/1830-31 AD and The Causes of
Its Widespread Casualties IJMEHM 2020;
13: 504-525.

. Solomon T. Hong Kong, 1894: the role of
James A Lowson in the controversial discovery
of the plague bacillus. Lancet 1997; 350(9070):
59-62.

. Kitasato S. The bacillus of bubonic plague.

Lancet 1894; 144(3704): 428-430.

Chanteau S, Rahalison L, Ralafiarisoa L,

Foulon J, Ratsitorahina M, Ratsifasoamanana

L, et al. Development and testing of a rapid

diagnostic test for bubonic and pneumonic

plague. Lancet 2003; 361(9353): 211-216.

Pechous RD, Sivaraman V, Stasulli NM,

Goldman WE. Pneumonic plague: the darker

side of Yersinia pestis. Trends Microbiol

12.

13.

14.

15.

16.

17.

18.

19.

20.

2016; 24(3): 190-197.

Ditchburn J-L, Hodgkins R. Yersinia pestis, a
problem of the past and a re-emerging threat.
Biosafety & Health 2019; 1(2): 65-70.
Prentice MB, Rahalison L. Plague. Lancet
2007; 369(9568): 1196-1207.

Narayanan N, Lacy CR, Cruz JE, Nahass
M, Karp J, Barone JA, et al. Disaster
preparedness:  biological threats and
treatment options. Pharmacotherapy 2018;
38(2): 217-234.

Inglesby TV, Dennis DT, Henderson DA,
Bartlett JG, Ascher MS, Eitzen E, et al.
Plague as a biological weapon: medical and
public health management. JAMA 2000;
283(17): 2281-2290.

Yang R. Plague: recognition, treatment, and
prevention. J Clin Microbiol 2017; 56(1):
€01519-01517.

Simond M, Godley ML, Mouriquand PD.
Paul-Louis Simond and his discovery of
plague transmission by rat fleas: a centenary.
J R Soc Med 1998; 91(2): 101-104.

Gage KL, Kosoy MY. Natural history of
plague: perspectives from more than a century
of research. Annu Rev Entomol 2005; 50:
505-528.

Piarroux R, Abedi AA, Shako J-C, Kebela B,
Karhemere S, Diatta G, et al. Plague
epidemics and lice, Democratic Republic of
the Congo. Emergi Infect Dis 2013; 19(3):
505-506.

Drali R, Shako J-C, Davoust B, Diatta G,
Raoult D. A new clade of African body and
head lice infected by Bartonella quintana and
Yersinia pestis—Democratic Republic of the
Congo. Am J Trop Med Hyg 2015; 93(5):
990-993.

Pol 1€ jouyed « PG a)Laids «@)len § (- 8)9>

ohsjle (Al ek oGRSl alas


https://jmums.mazums.ac.ir/article-1-20851-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-10-25]

o)) poclb Cuaidg 1 ($)9)0

21.

22.

23.

24,

25.

26.

217.

28.

Gasper PW, Barnes AM, Quan TJ, Benziger
JP, Carter LG, Beard ML, et al. Plague
(Yersinia pestis) in cats: description of
experimentally induced disease. J Med
Entomol 1993; 30(1): 20-26.

Jones RT, Vetter SM, Gage KL. Exposing
laboratory-reared fleas to soil and wild flea
feces increases transmission of Yersinia
pestis. Am J Trop Med Hyg 2013; 89(4):
784-787.

Marchette NJ, Lundgren D, Nicholes PS,
Bushman J, Vest D. Studies on infectious
diseases in wild animals in Utah. Il
Susceptibility of wild mammals to
experimental plague. Zoonoses Res 1962;
1(13): 225-229.

Hinnebusch BJ, Jarrett CO, Bland DM.
“Fleaing” the plague: adaptations of Yersinia
pestis to its insect vector that lead to
transmission. Annu Rev Microbiol 2017; 71:
215-232.

Eisen RJ, Bearden SW, Wilder AP, Montenieri
JA, Antolin MF, Gage KL. Early-phase
transmission of Yersinia pestis by unblocked
fleas as a mechanism explaining rapidly
spreading plague epizootics. Proc Natl Acad
Sci U S A 2006; 103(42): 15380-15385.
Campbell SB, Nelson CA, Hinckley AF,
Kugeler KJ. Animal exposure and human
plague, United States, 1970-2017. Emerg
Infect Dis 2019; 25(12): 2270-2273.
Demeure CE, Dussurget O, Mas Fiol G, Le
Guern A-S, Savin C, Pizarro-Cerda J. Yersinia
pestis and plague: an updated view on
evolution, virulence determinants, immune
subversion, vaccination, and diagnostics.
Genes Immun 2019; 20(5): 357-370.
Splettstoesser WD, Rahalison L, Grunow R,
Neubauer H, Chanteau S. Evaluation of a

standardized F1 capsular antigen capture

29.

30.

31.

32.

33.

34.

35.

36.

37.

ELISA test kit for the rapid diagnosis of
plague. FEMS Immunol Med Microbiol
2004; 41(2): 149-155.

Petersen JM, Gladney LM, Schriefer ME.
Yersinia In: Manual of clinical microbiology
Washington: ASM Press; 2015. p. 738-751.
Mordechai L, Eisenberg M, Newfield TP,
Izdebski A, Kay JE, Poinar H. The Justinianic
Plague: an inconsequential pandemic? Proc
Natl Acad Sci U S A 2019; 116(51): 25546-
25554,

Namouchi A, Guellil M, Kersten O, Hansch
S, Ottoni C, Schmid BV, et al. Integrative
approach using Yersinia pestis genomes to
revisit the historical landscape of plague
during the Medieval Period. Proc Natl Acad
Sci U S A 2018; 115(50): E11790-E11797.
Bramanti B, Stenseth NC, Wallge L, Lei X.
Plague: A disease which changed the path of
human civilization. Adv Exp Med Biol 2016:
918: 1-26.

Tan Ja, Liu Y, Shen E, Zhu W, Wang W, Li
R, et al. Towards<< the atlas of plague and
its environment in the People's Republic of
China>>: idea, principle and methodology of
design and research results. Huan Jing Ke
Xue 2002; 23(3): 1-8.

Bramanti B, Dean KR, Wallge L, Chr. Stenseth
N. The third plague pandemic in Europe.
Proc Biol Sci 2019; 286(1901): 20182429.
Stefanogiannis I, Michaleas SN, Papadaki E,
Mouzas |, Karamanou M, Michaleas S. The
Plague in Crete During the 19th Century.
Cureus 2023; 15(7): e42284.

Sussman GD. Was the black death in India
and China? Bull Hist Med 2011; 85(3): 319-
355.

Malek MA, Bitam I, Drancourt M. Plague in
Arab Maghreb, 1940-2015: a review. Front
Public Health 2016; 4: 112.

1€ 10 )oa)gids « PRG a)Laid «@)lg § ¢ 0)93

ohsjls Ak} eolc 2GSl alas Pop


https://jmums.mazums.ac.ir/article-1-20851-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-10-25]

ulilSam g jISg54 ppua auu

38.

39.

40.

41.

42,

43.

44,

45,

46.

47.

Davis D. Plague in Africa from 1935 to
1949: a survey of wild rodents in African
territories. Bull World Health Organ 1953;
9(5): 665-700.

Taylor P, Gordon D, Isaacson M. The status
of plague in Zimbabwe. Annals of Tropical
Medicine & Parasitology 1981; 75(2): 165-
173.

Munyenyiwa A, Zimba M, Nhiwatiwa T,
Barson M. Plague in Zimbabwe from 1974 to
2018: a review article. PLoS Negl Trop Dis
2019; 13(11): e0007761.

Poland JD, Barnes AM. Current status of
plague and plague control in the United
States. Proceedings of the 4™ Vertebrate Pest
Conference. 1970. Available at: https://
digital commons.unl.edu/vpcfour/10.
Shahraki AH, Carniel E, Mostafavi E. Plague
in Iran: its history and current status.
Epidemiol Health 2016; 38: €2016033.
Boisier P, Rahalison L, Rasolomaharo M,
Ratsitorahina M, Mahafaly M, Razafimahefa
M, et al. Epidemiologic features of four
successive annual outbreaks of bubonic
plague in Mahajanga, Madagascar. Emerg
Infect Dis 2002; 8(3): 311-316.

IFRC. DRC: Plague outbreak in lturi-Operation
Update 1, DREF No. MDRCDO035. paris.2022.
Available from: https:// reliefweb.int/report/
democratic-republic-congo/drc-plague-outbre
ak-dref-operation-final-report-no-mdrcd035.
WHO. Plague around the world In:Weekly
Epidemiological Record. WHO 2019; 94(25):
289-292.

WHO. Human plague in 2002 and 2003.
WKkly Epidemiol Rec 2004; 79(33): 301-306.
WHO. Human plague: Review of regional
2004-2009:
Introduction. WKkly Epidemiol Rec 2010;
85(06): 40-45.

morbidity and  mortality,

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

WHO. Human plague in 1997. Wkly
Epidemiol Rec; 1999. 140-144.

WHO. Human plague in 1988. Wkly
Epidemiol Rec; 1989. 360-362.

Akiev A. Epidemiology and incidence of
plague in the world, 1958-79. Bull World
Health Organ 1982; 60(2): 165-169.

Azizi MH, Azizi F. A history of the human
plague in Iran. Arch Iran Med 2010; 13(6):
563-569.

Najmabadi M. Bibliography of Iran’s Folk
Medicine. Tehran: Iran University of Medical
Sciences and Health Services; 1996.

pargho M, Alipor Silab J. Plague in Safavid
Iran. Soci Hist Res 2017; 7(1): 33-55.

Seyf A. Iran and the great plague, 1830-
1831. Stud Islam 1989(69): 151-165.

Kohn G. Encyclopedia of plague and
pestilence: from ancient times to the present.
3 ed. New York: Infobase Publishing; 2007.
Khajehkazemi R, Osooli M, Sajadi L,
Karamouzian M, Sedaghat A, Fahimfar N.
HIV prevalence and risk behaviours among
people who inject drugs in Iran: the 2010
National Surveillance Survey. Sex Transm
Infect 2013; 89(3): iii29- iii32.

Tholozan J. Two small outbreaks of plague
in Khorassan. CR Acad Sci 1882; 94(94):
114-117.

Sarrami-Forooshani R, Das SR, Sabahi F, Adeli
A, Esmaeili R, Wahren B, et al. Molecular
analysis and phylogenetic characterization of
HIV in Iran. J Med Virol 2006; 78(7): 853-
863.

Seyf A. The plague of 1877 and the economy
of Gilan. Iran.J British Inst Persian Stud
1989; 27(1): 81-86.

Pouyan N. Qajars period, the Golden Age of
Western physicians in Iran. Med Hist 2012;
4(10): 181-205.

Pold  11Ce 1 jo3peid « PG o)Lad «@)les 9 (o 8)9s

ohsjle (Al ek oGRSl alas


https://jmums.mazums.ac.ir/article-1-20851-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-10-25]

o)) poclb Cuaidg 1 ($)9)0

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

Kashani-Sabet F. “City of the Dead”: The
Frontier Polemics of Quarantines in the
Ottoman Empire and Iran. Compar Stud
South Asia, Africa Middle East 1998; 18(2):
51-58.

Floor WM. Public Health in Qajar Iran.
Washington, DC: Mage Publishers; 2004.
Baltazard M, Bahmanyar M, Mostachfi P,
Eftekhari M, Mofidi C. Research on plague
in Iran. Bull World Health Organ 1960;
23(2-3): 141-155.

Karimi Y. Plague and its epidemiology. 1%
ed. Tehran: Pasteur Institute of Iran; 1976.
Karimi Y. Natural preservation of plague in
soil. Bull Soc Pathol Exot Filiales 1963; 56:
1183-1186.

Tabatabaei S, Zahraei S, Ahmadnia H,
Ghotbi M, F R. Principles of disease
prevention and surveillance. 2™ ed. Tehran:
Ministry of Health and Medical Education of
Iran; 2007.

Baltazard M, Karimi Y, Eftekhari M,
Chamsa M, Mollaret H. The interepizootic
preservation of plague in an inveterate focus.
working hypotheses. Bull Soc Pathol Exot
Filiales 1963; 56: 1230-1245.

Karimi P. Discovery of a new focus of
zoonotic plague in the eastern Azarbaidjan
region of Iran. Bull Soc Pathol Exot Filiales
1980; 73(1): 28-35.

Baltazard M, Bahmanyar M, Mofidi C,
Seydian B. Kurdistan plague focus. Bull
World Health Organ 1952; 5(4): 441-472.
Esamaeili S, Azadmanesh K, Naddaf SR,
Rajerison M, Carniel E, Mostafavi E. Serologic
survey of plague in animals, Western Iran.
Emerg Infect Dis 2013; 19(9): 1549-1551.
Esmaeili S, Mahmoudi A, Esmaeili P,
Yousefi Ghalejoogh Z, Mordadi A, Ghasemi

A, et al. The surveillance of plague among

72.

73.

74.

75.

76.

77.

78.

79.

80.

rodents and dogs in Western Iran. PLOS
Neglec Trop Dis 2023; 17(11): e0011722.
Neligan AR. Public Health in Persia, 1914-
1924, Lancet 1926; 207(5352): 690-694.
Solhjouy-Fard S,
Beaucournu J-C, Laudisoit A, Mostafavi E.

Maleki-Ravasan N,

The fleas (Siphonaptera) in Iran: diversity,
host range, and medical importance. PL0S
Negl Trop Dis 2017; 11(1): e0005260.
Farhang-Azad A. The flea fauna of Iran. Il. A
collection of fleas from Esfahan (Central
Iran). Annals Mag Natur Hist 1966; 9(103-
105): 343-346.

Farhang-Azad A. The Flea Fauna of Iran Xi.
Iranian species of the genus Coptopsylla
Jordan & Rothschild, 1908 (Siphonaptera:
Coptopsyllidae). J Med Entomol 1972; 9(3):
205-211.

Djavad R, Asghar S, Tirgary S, Basseri H,
Nikpour F. Parasitic arthropods of rodents in
Khoramabad-Lorestan, Iran. Urban Pests 2005;
1: 47-56.

Yakhchali M, Hosseine A. Prevalence and
ectoparasites fauna of sheep and goats flocks
in Urmia suburb, Iran. Veterin Arch 2006;
76(5): 431-442.

Telmadarraiy Z, Vatandoost H, Mohammadi
S, Akhavan A, Abai M, Rafinejad J, et al.
Determination of rodent ectoparasite fauna in
Sarpole-Zahab district, Kermanshah Province,
Iran, 2004-2005. J Arthropod Borne Dis 2007;
1(1): 58-62.

Hanafi-Bojd A, Shahi M, Baghaii M,
Shayeghi M, Razmand N, Pakari A. A study
on rodent ectoparasites in Bandar Abbas: the
main economic southern seaport of Iran. J
Environ Health Sc Eng 2007; 4(3): 173-176.
Shoorijeh SJ, Ghasrodashti AR, Tamadon A,
Moghaddar N, Behzadi MA. Seasonal

frequency of ectoparasite infestation in dogs

1€ 10 )0a)aids « PG 2)Laid «@)g2 § (W )93

ohsjls (Al eole sl alas PolE


https://jmums.mazums.ac.ir/article-1-20851-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-10-25]

ulilSam g jISg54 ppua auu

81.

82.

83.

84.

85.

86.

87.

88.

from Shiraz, Southern Iran. Turkish J Veterin
Anim Sci 2008; 32(4): 309-313.

Rahbari S, Nabian S, Nourolahi F, Arabkhazaeli
F, Ebrahimzadeh E. Flea infestation in farm
animals and its health implication. Iran J
Parasitol 2008; 3(2): 43-47.

Kia E, Moghddas-Sani H, Hassanpoor H,
Vatandoost H, Zahabiun F, Akhavan A, et al.
Ectoparasites of rodents captured in Bandar
Abbas, southern Iran. Iran J Arthropod Borne
Dis 2009; 3(2): 44-49.

Tavassoli M, Ahmadi A, Imani A, Ahmadiara
E, Javadi S, Hadian M. Survey of flea
infestation in dogs in different geographical
regions of Iran. Korean J Parasitol 2010;
48(2): 145-149.

Khoobdel M, Shayeghi M, Alamdar K,
Piazak N, Bazrafkan S. Diversity and relative
abundance of medically important fleas in the
rural areas of Kohgiloye-and-Boyerahmad,
Iran. J School Pub Health Instit Pub Health
Res 2012; 9(3): 63-72.

Nateghpour M, Akhavan A, Hanafi-Bojd A,
Telmadarraiy Z, Mavi SA, Hosseini-Vasoukolaei
N, et al. Wild rodents and their ectoparasites
in Baluchistan area, southeast of Iran.
Tropical Biomedicine 2013; 30(1): 72-77.
Rafinejad J, Piazak N, Dehghan A,
Shemshad K, Basseri HR. Affect of some
environmental parameters on fleas density in
human and animal shelters. Am J Res Comm
2013; 1: 2325-4076.

Yousefi A, Nosrati MRC, Karimi A, Naisi
S. Leptopsylla taschenbergi taschenbergi
(Siphonaptera: Leptopsyllidae), new flea
from Iran. Asian Pacific J Tropic Dis 2015;
5(8): 606-607.

Darvishi MM, Youssefi MR, Changizi E,
Lima RR, Rahimi MT. A new flea from Iran.
Asian Pacific J Tropic Dis 2014; 4(2): 85-87.

89.

90.

91.

92.

93.

94.

95.

96.

Ramezani arh, atarodi a. A survey on fauna
of fleas (order: siphonaptera) of cow and
sheep in southern khorasan-e-razavi province,
iran. Zahedan J Res Med Sci 2015; 17(6).
Hajipour N, Keighobadi M, Abad AMR,
Golabi M, Badali A, editors. Prevalence of
flea infestation in stray cats in North West of
Iran, Iran. Biologic Forum 2015; 7(1): 575-
580.

Moemenbellah-Fard MD, Shahriari B, Azizi
K, Fakoorziba MR, Mohammadi J, Amin M.
Faunal distribution of fleas and their blood-
feeding preferences using enzyme-linked
immunosorbent assays from farm animals
and human shelters in a new rural region of
southern Iran. J Parasit Dis 2016; 40(1): 169-
175.

Ahmadian MT, Motevalli HSF, HOSSEINI
VN, Enayati AA, Rafinejad J, FAZELI DM,
et al. Fauna and Biodiversity Study of Fleas
in Bojnourd, North Khorasan, in 2019. North
Khorasan University of Medical Sciences
2020; 12(2): 26-30 (Persian).

Seyyed- Zadeh S,
Telmadarraiy Z, Terenius O, Chavshin A.

Bozorg- Omid F,

Evidence for the presence of Ctenocephalides
orientis in livestock dwellings in northwest
Iran. Med Vet Entomol 2018; 32(3): 383-387.
Hamidi K, Nassirkhani M. Annotated
checklist of fleas (Insecta: Siphonaptera) and
lice (Insecta: Anoplura) associated with
rodents in Iran, with new reports of fleas and
lice. J Vector Borne Dis 2019; 56(2): 134-145.
Mohammadi A, Sedaghat MM, Abai MR,
Darvish J, Mobedi I, Mahmoudi A, et al.
Wild rodents and their ectoparasites in an
enzootic plague focus, Western Iran. Vector-
Borne Zoonotic Dis 2020; 20(5): 334-347.
Sharifdini M, Norouzi B, Azari-Hamidian S,

Karamzadeh N. The first record of

Pod 1€ 1 joa)ails « PG a)Laids «@)lgd § (W 8)9>

ohsjle (Al ek oGRSl alas


https://jmums.mazums.ac.ir/article-1-20851-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-10-25]

o)) poclb Cuaidg 1 ($)9)0

97.

98.

99.

100.

101.

102.

103.

104.

105.

ectoparasites of raccoons (Procyon lotor)
(Carnivora, Procyonidae) in Iran. Persian J
Acarol 2021; 10(1): 41-54.

Azarm A, Dalimi A, Pirestani M, Mohammadiha
A, Zahraei-Ramazani A, Marvi-Moghaddam
N, et al. Pulex irritans on Dogs and Cats:
Morphological and Molecular Approach. J
Arthropod-Borne Dis 2022; 16(3): 196-205.
Esmaeili S, Esmaeili P, Mahmoudi A, Ghasemi
A, Mohammadi A, Bagheri A, et al. Serological
evidence of Yersinia pestis infection in
rodents and carnivores in Northwestern Iran.
PLOS Negl Trop Dis 2023; 17(1): e0011021.
Daryani A, Amouei A, Pagheh AS, Sharif M,
Sarvi S, Rahimi MT, et al. Prevalence of
Ecto and Gastrointestinal Parasites of Rattus
rattus in Mazandaran Province, North of Iran.
Turkiye Parazitol Derg 2023; 47(1): 53-58.
WHO. Plague Avenue Appia 20, 1211
Geneva, Switzerland 2022. Available from:
https://www.who.int/news-room/fact-sheets/
detail/plague. Accessed 7 July, 2024.

CDC. Flea. Preventing Flea Bites Atlanta,
Georgia: Centers for Disease Control and
Prevention; 2020. Available from: https://
www.cdc.gov/fleas/avoid/on_people.html.
Accessed 21 April, 2024,

Bourne D, Craig M, Crittall J, Elsheikha H,
Griffiths K, Keyte S, et al. Fleas and flea-
borne diseases: biology, control & compliance.
Companion Animal 2018; 23(4): 204-211.
Elsheikha H. Control of fleas, ticks and
worms in companion animals. Vet Times
(Peterb) 2016; 46(3): 6-9.

Siak M, Burrows M. Flea control in cats:
new concepts and the current armoury. J
Feline Med Surg 2013; 15(1): 31-40.
Goodman W, Cusson M. The juvenile
hormones. Insect endocrinology: Elsevier;
2012. p. 310-365.

106.

107.

108.

109.

110.

111.

112.

113.

El-Gazzar L, Koehler P, Patterson R, Milio J.
Insect growth regulators: mode of action
on the cat flea, Ctenocephalides felis
(Siphonaptera: Pulicidae). J Med Entomol
1986; 23(6): 651-654.

Cossi PF, Herbert LT, Yusseppone MS,
Pérez AF, Kristoff G. Toxicity evaluation of
the active ingredient acetamiprid and a
commercial formulation (Assail® 70) on the
non-target gastropod Biomphalaria straminea
(Mollusca: Planorbidae). Ecotoxicol Environ
Saf 2020; 192: 110248.

Khoobdel M, Ranjbar R, Sendi JJ, Shayegan
D. Effective and Safe Control of Plague-
Carrying Fleas Using Insect Growth Regulators:
A Review Study. Journal of Military Medicine
2021; 23(6): 529-540.

Ljiljana J, Vladimir D, Stefan P, Milorad M,
Spomenka D, Nada T, et al. Rodent Pest
Control. Veterinarski Glasnik 2019; 73(2):
85-99.

Sasanipour M, Meymandi MM. Epidemiological
Transition in Iran: The Rise and Fall of
Epidemics in Iran After Islam to Before the
Islamic Revolution. Epidemiology and Health
System Journal 2023; 10(2): 100-106.

Ben Ari T, Neerinckx S, Gage KL, Kreppel
K, Laudisoit A, Leirs H, et al. Plague and
climate: scales matter. PLoS Pathog 2011;
7(9): €1002160.

Schmid BV, Bintgen U, Easterday WR,
Ginzler C, Wallge L, Bramanti B, et al.
Climate-driven introduction of the Black
Death and successive plague reintroductions
into Europe. Proc Natl Acad Sci U S A 2015;
112(10): 3020-3025.

Dennis DT, Gage KL, Gratz NG, Poland JD,
Tikhomirov E, Organization WH. Plague
manual:epidemiology, distribution, surveillance
and control. World Health Organization; 1999.

1€ 10 )0a)aids « PG a)Laid «@)ga § W )93

ohsjls (Al eolc 2GRSl alas Poly


https://jmums.mazums.ac.ir/article-1-20851-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-10-25]

ulilSam g jISg54 ppua auu

114. Aikimbayew A, Meka-Mechenko T, Temiralieva

115.

116.

117.

G, Bekenov J, Sagiyev Z, Kaljan K, et al.
Plague peculiarities in Kazakhstan at the
present time. Przegl Epidemiol 2003; 57(4):
593-598.

Motevalli Haghi SF, Hosseini Vasoukolaei
N, Ahmadian MT, Yazdani Charati J, Nikookar
SH. Knowledge, Attitude, and Practice of
Rural Households in Bojnourd, Iran Regarding
the Fleas. Qom Univ Med Sci J 2023; 17:
2477 (Persian).

lannino F, Sulli N, Maitino A, Pascucci I,
Pampiglione G, Salucci S. species, biology
and flea-borne diseases. Vet Ital 2017; 53(4):
277-288.

Nikookar SH, Fazeli-Dinan M, Enayati A,

118.

119.

120.

Zaim M. Zika; a continuous global threat to
public health. Environ Res 2020; 188: 109868.
Chomel BB, Boulouis H-J, Maruyama S,
Breitschwerdt EB. Bartonella spp. in pets and
effect on human health. Emerg Infect Dis
2006; 12(3): 389-394.

Carvalho RWd, Serra-Freire NM, Linardi
PM, Almeida ABd, Costa JNd. Small todents
fleas from the bubonic plague focus located
in the Serra dos Orgdos Mountain Range,
State of Rio de Janeiro, Brazil. Memérias do
Instituto Oswaldo Cruz 2001; 96(5): 603-6009.
Nikookar SH, Fazeli-Dinan M, Zaim M,
Enayati A. Prevention and Control Policies of
Dengue Vectors (Aedes aegypti and albopictus)
in Iran. Iran J Health Sci 2023; 11(3): 143-156.

PoV  11Ce 1 jo3peid « PG o)Lad «@)les § (o 8)9s

ohsjle (Al ek oGRSl alas


https://jmums.mazums.ac.ir/article-1-20851-fa.html
http://www.tcpdf.org

