il Ll A0S [ Juagall dnals
Blall agle acd

Sl dsaladly dddlal) bbbl (adddg Je
S e pall daafal) clibadd Lol

Jagall dsa & Periplaneta americana

J:A.\u;\.n b 4 )
Blall agle (B agle

b
el ae lwad) ALY
il Oy Aal By gisul) s la) allu 238 ) gisal

22024 2 1446



S

—~ -

Al

2024 Sl el Alals 2023 158 s Ay e 55 DA LY Lul) el
Periplaneta SyaY) yapall o dlididl Lajlally Lald cllalll e (gl
ralpal 4 Dgad) clbihl) gha) Al duajally sl @yl Olus ¢ americana

L Llad)

e Ll Tl e dejon SHaY) yuapall Sy 53 lall e due 230 cesd
ilall (50 25 5 eV Cilall e Yiie 15 el Juagall Aae (e dilide 3halie & )Ll
Slo deise dupde 14y Gayaddl e die 59 pes 5 LS 1S3 765 Al 95 e (el
Culy G e due 245 Sl (e dne35Cain dagall dude (e Vs GV Calal)
Jalag das)al galeal mhad e &diball gl o ST 5) 2y gt dilae il kel
. %98.26 sl lia) Aoy duaiagl) 5L

Leidynema sp s Q) G glsl 5 e ccobilialall o legi 19 Jaldy Ji

Strongyloides 8353 &W9%55.654 Thelastoma sp wimg %56.08 4wy
ofia O gl 0 e dlaed el e Lads %41.734s stercoralis
& Ol Cradld s %16.08 dswsy &Yy %17. 3942y Hammerschmiditiella
Hammerschmiditiella gsd) e &l o oiy & audal) 5l Cantiag Cigadl 35
JS& g3 Nyctotherus ovalis Jahall (aSiall shll ciledd 4kl L?J\JY\ W «diesingi
oshlls %70.434) LLaY) L cialy 3] Lasial dlibll IV c e Gl daus el
Lalll jshlly 9%054.234us Jdawe 3 Gregarine sp il W %62.174 Ll
(= Cyst stage oSl shlly %27.82 4wy Lophmonas sp skl Trophzout
Lophmonas spie eSidll skl 1als %10.86 Entamoeba  histolytica (shib
Cus Leidynema sp )ws Gags Gled asal) (e gl 6k oo b ¢%6.95 sy
5353 (agng «%76.08 Gy Thelastoma sp sy @iy 81,73l daws el cilaw
Strongyloides stercoralis 5393 asns %58.26 4wy Ancylostoma duodenale

Uassl %478 il dww s %36.08 Hammerschmiditiella s «%41.30 sy




2

S

—~ -

el el e Sac Jx Lady  «Schistosoma  hematobium 53
Gliall MK el sl 0 %69.563) Lla) dowsy Dermatophagoides sp
Mg bl Gl Ciates Gigad) e e ol Liad Cuadd Ally dagaidl
Gia o Aule @l B 8 e dad o Alle Ao 26%12.17 dowdy dcagng
b
helmenthes Jadll (& jualpall losh calS S cdalal) ST o bl cuels
V) Lans Cielag %85.65 Gausisg 230 dual (e die 197 Lladl clisall sae 4l Cum
Dermatophagoides  \aial ikl 1y 4ue1695e %73.4 74y protozoa dbikl
n palpall et Lo laie o dahall PIA Jaa gl LS e 111 01%48.26 la) oy sp
Gl 2ae &l Y )i lgelin) mlaad o alead Lo (5 daanagl) Lgld Jals cillil
Ly clie 209 Lajlal culS Loy %93.0440al Ay awe214 Llaly dlad)
by d3lae Sl e 5SH o dead Bl (e il A jealpall o LS %90.86
byl s i e paabeall S35 Gl BB e Lady puladl (e desend
L %74.78 &dalll N1 by %92.43 olually Sy Lla) dus cilS Euae dbilal
bl G Qo ol S <Y B W 9051.26 el dba) L Jaw alal
Lty Dermatophagoides sp s %72.074wsy  dlakl L*,,J\;i\ L 9%78.37 ks
Laladly Llalall blalall Llaig Lgilsy) daed Cum (g Gy HsSA (g A)lie e g <%54.05
) s iy 3 AlaY) s (S S o g pualall ] o il cojelil
%85.58 sSAl & Zall dlaY) daws cilS s 8 %98.31 Lalally %100 adalal
Biia) SaY) peayeall He<3s il A D (hag %082.88 Ll duus Cilaws Linla Lty

- bl e gl o LalSin iy (gl A Auliiall cihiiall laal (e deagall dipse

eyl Gl oA alally avslly el aall dnaail) adalial) il Lol Ll

& L) Sl ey Glas) 8 dpacagll B 3 Ll sy cuad 38 Spa)
A & Y iy AN aall oansg SV Ampalls el caall st ddbdal) il
QoS e ST gl Sleal) b daaly dumll bl il ale Sy ¢ il




2

S

| -

Chuaiia b o3l Jon clial) & maaly (il Gllia (S8 Jagial) aall 3 s calangd 3
Uan b Bigage Baaiall LAY AylaYl WAL ola ae ddakadal)l ddlally davgiall oaal)
Bladl Bl Ay el ol WA e (8 Dl g Al sl S, (KLY

- mlY) aall gl




Abstract

The current study was conducted for the period from July 2023
until April 2024, to investigate the internal and external parasites
parasitizing the American cockroach, Periplaneta americana.

230samples were collected from adult males and females of the
American cockroach, distributed among 171 samples from homes in
different areas of the city of Mosul, which included 95 females and 76
males, and 59 samples from schools, which included 35 males and 24
females. Most of the samples were infected with one or more species.
More than the parasitic species on the external surfaces of their bodies
and inside the digestive tract, with an infection rate of 98.26% (226
infected samples).

During the study, 19 types of parasites were isolated and diagnosed,
including 5 types of worms: Leidynema sp at 56.08%, then Thelastoma
sp at 55.65%, and female Strongyloides stercoralis at41.73%.The
numbers of male worms of the genus Hammersmiditiella sp were
1dentified at a rate of 39.17%, and females at a rate of 16.08%, which
were diagnosed in cooperation with the Research Center and the
Natural History Museum in Baghdad as being of the type
Hammersmiditiella diesingi.As for the parasitic protozoa, they included
the cystic stage or cyst of the parasite Nyctotherus ovalis, which formed
The highest infection rate among the diagnosed parasitic protozoa
was70.43%,and the active phase or trophozoite of Nyctotherus ovalis
was 62.17%, the Gregarine parasite was 54.23%, the trophozoite of
Lophmonas was 27.82%, the encysted phase was 6.95%, and finally the
Entamoeba coli parasite,10.86%.

In addition to isolating 6 types of eggs, the highest percentage
was Leidynema worm eggs, reaching 81.73%, followed by Thelastoma
eggs ,76.08%, Ancylostoma duodenale worm eggs, 58.26%, Strongyl-
oidess stercoralis worm eggs, 41.30%, Hammersmiditiella eggs,
36.08%, and the lowest percentage was 4.78% for the eggs of the
Schistosoma hematobium worm, and also numbers of the arthropod
parasite (mite) were isolated, with an infection rate of 9.566% of the
total number of samples examined, and its eggs at a rate of 12.17%,
which is a high percentage not previously recorded in any previous
studies in Iraq.
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The results showed that the most common parasites harbored by
the cockroaches included in the current study were worms, as the
number of infected samples reached 197 out of 230 samples, with a rate
of 85.65%, followed by parasitic protozoa, with a rate of 73.47% out of
169 samples, and finally the arthropod mite, with an infection rate of
48.26%, out of 111 samples. It was also noted during the study that the
amount of parasites cockroaches carry inside their digestive tract
exceeds what they carry on the external surfaces of their bodies, as the
number of internally infected samples was 214 samples, with an
infection rate of 93.04%, while the number of externally infected
samples was 209, with a percentage of 90.86%. Houses carry a greater
number of parasites than that group of schools. There is also a
difference between female and male cockroaches in terms of the
number of parasitic infections, as the infection rate for females with
worms was 92.43% and for parasitic protozoa it was 74.78%, while the
external parasite (mite) recorded an infection rate of 51.26%. In males,
the infection rate of worms was 78.37%, while parasitic protozoa had a
rate of 72.07%. As for the external parasite (mite), the infection rate
was 54.05%. When comparing males and females in terms of the rate of
harboring and transmitting internal and external parasites, the results
showed that females Cockroaches outperformed males in the infestation
rate, as the internal infestation rate reached 100% and the external
infestation rate was 98.31%, while the internal infestation rate in males
was 100%, and the external infestation rate in females was 98.31%.
When compared with males, the internal infestation rate was 85.58%,
while Externally, the infection rate was recorded at 82.88%, and
therefore the female and male American cockroaches spread in the city
of Mosul are considered among the most dangerous household insects
that harbor and mechanically transmit several types of parasites.

The results of the study also showed that as for the results of
microscopic examinations of histological sections taken from the fore,
middle and hind intestines of male and female American cockroaches,
the presence of parasites in the digestive tract caused some histological
changes in the different layers of the middle intestine wall in the first
place, followed by the hind intestine and then the fore in both sexes, but
In general, there were clear histological changes in the digestive system
of females more than in males, as changes were observed in the midgut
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and the striated edge, with secretory cells and regenerative cells
remaining present in some places, while there was clear damage to the
membrane around food (peritrophic membrane) in the middle of the
midgut, as well as an increase. Other than the normal excessive and
abnormal increase in the number of defensive blood cells (haemocytes),
as well as an abnormal increase in the secretions of the epithelial lining
of the foregut.
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