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Introduction

Cockroaches are a successful
primitive form of insect life.
Thev are classilied under the
order of Dictvoptera with tamilics
inciuding Blattellidae, Blattidae,
Polyphagidae, Blaberidae and
others (Comwell 1968). More than
00 species ol vockroaches have
been deseribed, but only abouwt 50
species of them are considered as
pests. Mostof them are found in-
habiting the ground of rain forcsts

Malavsia, 11800 Penang, Malavsia
Csm.my

cake which 1s about to be served.

Association of cockroaches
with human pathogens

Varinus pathogemc orzanisnts have
been associated with cockroaches.
These include poliomyelitis viruses,
hacteria. lungi. protozoa and
helminths, These organisms have
often been isolated from feld-col-
leeted cockroaches. Roth & Willis
(1937, 1960 published two anno-
tated lists of the botic association

and caves (Cochran 1982}

36 spevies from (6 bacteria gencra have beve ivoluivd
Srom cockroaches

of cockroaches with microorgan-
isms in monograph form.

Three species of donueiliary cock-
roaches ol cosmopolitan impor-
rance are the Cierman cockroach ( Blartelli germanica), the Ameri-
can cockroach (Periplaners americana) and the Oriental cock-
rouch (Blatt oriennais), Out ol these three species, the German
cockroach is prohably the mostimponant pest cockroach in many
parts of the world due 10 115 high reproductive potential (Rehn
1945). In the Southeast Asian countries, the Amencan cockroach
15 the predomnnant species in domiciles (Ouothuman et al, 1984; Yap
etal, 1991: Lee eral. 1993). While the German cockroach are not
present i househalds in this region, they are of greal imporance
1o the pest control industries due to their presence in hotels and
tood handiing outlets (Yapetal 1991; Leeetal. 1993). A question-
naire survey conducted m Penang, M iam 1995 revealed thar
the houschelders scored cockroaches as the most important house-
lold pest afier mosquitoes {HTH Yap & CY Lee, unpublished data).

Latelv. there has heen a growing awareness of the health threats
posed by cockroaches 1o humans. Various pathogenic organisms
has been associated with cockroaches. In addition, there has also
bewen numerous reports an the allergy and asthma problems caused
by cockepaches, This brief review summarizes the human health-
related problems caused by vockroaches.

What makes cockroaches an obnoxious insect pest?

Must domicifiary cockroaches have adapted to live in homan dwell-
ings. Cockroaches usuully are found in the kitchen arcas where
finidd and water are readily available, together with the presence of
avarm and moist eaviconment. Their habit of toraging (rom one
place o another and regurgitating some ol their parvally digested
lood and detaecating while feedene makes them an ubiquitous me-
chanical vector of human discases. Their lood preterence 1s very
diverse. ranging from human sputum and phlegm w the delicions

The poliomychiis virus has been
isolated from leld-collected German and American cockroaches
(Dow 1955; Syverton ctal. 19523 A study conducted by Tarshis
(1962} provided a more concrete evidenee of cockroaches being a
mechanival vector of buman disease. [n that study, whicliwas done
n 382 houses in Los Angeles. California (ol which 95% were badly
infested with cockroaches), the author demaenstrated a positiee cor-
relation between mfectious hepatits cases and cockroach popula-
tion over a period of time.

Many isolations of bactena have been done on cochroaches. To
date, 36 species from 16 bacteria genera have been isolated from
field collected cochroaches { Table 1) Many of' these cochroaches
were trapped i public places such as hospatals, food manutactur-
ing plants, schools, restaurants, ete. Comwell & Mendes (1951
reported a shocking finding in the orental cockroach (8. arvienralis)
where they isulated 18 species of bacteria tex. Psewdomonis
aeruginosa, Closeridivm perfringens. Staphvlococois albus.
Kiehsiella geragenes, ete.y in field-collected cockroaches trom 30
premises in UK. Onthe other hand, Rueger & Olson { 1904 ) isolated
Salmonella unatum, S, ovanicnburg and Staphvlococens anrcus
fram more than 6000 specimens trapped from 19 ¢ities through the
USA.

In Malaysia, Rampal et al (19%3) isolated 14 species of bacterial
pathogens [rom the intestinal tracts of vurious species of cock-
roaches trapped from kitchens of living premuises and wards, kitch-
cns and stores in @ hospital, Inoa companion study, 22 spectes aff
bacteria, imeluding pathogenic and potentiadly pathogente species
such as Sugella bonadie. S ehoaemoriae, Salwmello tophimrium
Klehsiclla onvvtaca, K ozaciae and Servatta murceseens Were 15o-
lated trom cockroaches trapped from four paediatne wards (Outhuman
ctal. 19891 Gaziveda & Fish ( 1985) published many interesting
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electron micrographs showing the adhesion of pathogenic bacte-
ria on the legs of cockroaches.

On cockroach association with fungi, Fuch (1976) found 27 species
of fungi on the exocuticle and 13 species in the gut of 180 German
cockroaches, collected from 8 kitchens in Koblenz, Germany. These
fungi included dermatophytic and toxin-producing species such
as Aspergillus, Trichoderma, Cladosporium, Fusarium,
Penicillium and Alternaria. About 15 species of fungi have been
isolated from cockroaches (Table 2).

Many non-pathogenic protozoans have also been isolated from
cockroaches. However, only four of them are pathogenic to verte-
brates, i.e., Entamoeba histolytica, Giardia intestinalis, Toxoplasma
gondii (through experimental evidence) and Trichomonas hominis
(Roth & Willis 1957; Wallace 1972). (Editor s note. Blastocystis
species very similar in morphology to B. hominis was isolated in
8 of 10 cockroaches, suggesting that cockroaches may be a vec-
tor in the transmission of this protozoan parasite (Zaman et al,

1993).)

The helminths constitute the second largest group of pathogenic
organisms which are mechanically transmitted by cockroaches (Roth
& Willis 1957, 1960). Eggs of seven helminth species have been
found naturally in cockroaches, whereas eggs of another five spe-
cies passed through the guts of cockroaches unharmed and ap-
peared in the cockroach faeces. A list on some helminths which
have been isolated naturally from cockroaches is shown in Table 3.

A study conducted in Penang, Malaysia on the nematode abun-
dance in the American cockroach (Periplaneta americana)
demontrated that 98% of the field-collected cockroaches (n = 150)
were infected. Of these, 65.8%, 28.4% and 57.4% were infected
with Hammerschmidtiella diesingi, Leidynema appendiculata and
Thelastoma malaysiense, respectively (Anuar 1987). Two other
studies showed that Moniliformis ‘moniliformis, an
acanthocephalan, is a common parasite in the American cockroach
(Anuar & Paran 1976; Oothuman et al. 1985). A female P. americana
can harbour more than 300 cystacanths (Oothuman et al. 1985).

Association of cockroaches with allergies and asthma

Inhalants and allergens produced by cockroaches have received
much attention recently with the increase in household allergy and
asthma problems (Brenneretal. 1991). Allergy is an abnormal re-
sponse of the immune system to antigens which results in the
release of tissue damaging substances. such as histamines. In
cockroach associated allergy, the problem occurs when the immu-
nological system becomes sensitized to cockroach allergens. When
subjected to subsequent exposures, the immune system will over-
react and cause damage to host tissues and organs in the process
of neutralizing the proteins (Brenner 1995).

Here is a short summary on how a man develops allergy to cock-
roaches. When cockroach proteins (cockroach allergens) enter
the circulatory system through inhalation, dermal abrasion or in-
gestion, immunoglobulin E (IgE) will be produced and will be at-
tached to the epitopes of the proteins. As hypersensitivity occurs,
cells in the immunoiogical system will mass-produce IgEs. These
antibodies will circulate in the blood-stream. Due to their large

numbers, most of them will bind to mast cells commonly found in
the mucosal linings of lungs and sinuses, skin and intestines. When
two or more IgEs bind to the same cell, the mast cell will degranulate.
releasing histamines and other substances that will cause vascular
permeability, vasodilation, bronchocontriction, and disrupt the car-
diac electrical pathway. Extreme cases can result in anaphylaxis and
death (Brenner 1995)

An estimated 10~ 15 million people in the USA are allergic to cock-
roaches, according to the National Institute of Health (NIH), USA.
Reactions usually ranged from a running nose and skin irritation to
difficulty in breathing. In addition, about 50 - 60% of asthmatic and
atopic populations demonstrated intense reaction to cockroach ex-
tracts, as compared with only about 20% of those who are in the
non-atopic group (Kang & Chang 1985). A further study on bron-
chial asthmatic patients showed that 76% of them lived in crowded
homes which were badly infested with German cockroaches {Kang
etal. 1987). Schulaner (1970) reported that in dwellings where Ger-
man cockroach infestations are visible, sensitivity among asthmatic
children can reach as high as 80%,

Association of cockroaches with entomophobia and
other implications on human behaviour

Entomophobia or fear of insects is common, especially among
women. Many people find cockroaches disgusting. There is an
association in the mind of many people between the presence of
cockroaches and a dirty environment. As aresult, cockroach infes-
tations in households can serve as psychological stressors to the
residents. To these people, the mere presence of cockroaches will
bring on modified behavioural responses. For example. they will
avoid going to the kitchen at night or avoid going into the store-
room, fearing that they will encounter a foraging cockroach in such
places.

In some cases, the presence of cockroaches caused irrational be-
haviour in the people exposed. Schrut & Waldron (1963) reported
that a family was so distressed by ‘bad’ infestation of cockroaches
in their home, that as a result, they moved to another house. In
reality, there was only a low infestation of American cockroaches.
This behaviour is known as delusory parasitosis. In this respect.
cockroaches are the victims of their reputation !

Other importance of cockroaches

Roth & Willis (1957) reported about 20 cases of cockroaches biting
humans while the latter were sleeping. Heiser (1936) reported that
cockroaches on ships gnawed on the calluses, fingernails and eve-
brows of sleeping sailors. In fact, as a child, the author himself had
experienced being bitten by cockroaches on the fingers while sloep-
ing after going to bed without washing his hands (he had dricd
squids for supper !)

Cockroaches (. americana and Leucophaea maderae) have also
been shown to excrete compounds which are either mutagenic or
carcinogenic. The compounds excreted, i.e., xanthurenic. kvnurenic
and 8-hydroxyquinaldic acids, are tryptophan derivatives. The
are present in small, but consistent quantitites in faeces (Mullins &
Cochran 1973).

S ingapor ee Microbiologist



Acknowledgment

The author would like to thank NL Chong for his constructive
criticisms on the draft manuscript.

References

Anuar KA. 1987. Nematode parasites of the family Telastomatidae in
Periplaneta americana Linn in Penang, Malaysia. Tropical Biomedicine
4:71-72.

Anuar K & Paran TP, 1976. Periplaneta americana (L.) as intermediate
host of Moniliformis moniliformis (Bremser) in Penang, Malaysia. South-
cast Asian Journal of Tropical Medicine and Public Health 7: 415-416.

Brenner RJ. 1995. Economics and medical importance of German cock-
roaches. pp. 77-92. In Understanding and controlling the German cock-
roach (Rust MK, Owens JM & Reierson DA, eds.). Oxford University
Press, New York.,

Brenner RJ. Barnes KC. Helm RM & Williams LW. 1991. Modernized
society and allergies 1o arthropods: risks and challenges to entomologists.
American Entomologist 37; 143-153,

Cochran DG. 1982, Cockroaches — Biology and Control. WHO/VBC/
82.576. World Health Organization, Geneva, Switzerland.

Cornwell PB. 1968. The Cockroach. A laboratory insect and an indus-
trial pest. Volume I. Hutchinson, London.

Cornwell PB & Mendes MF. 1981, Disease organisms carried by Orien-
tal cockroaches in relation to acceptable standards of hygiene. Interna-
tional Pest Control 23: 72-74

Dow RP. 1955, A note on domestic cockroaches in South Texas. Journal
of liconomic Entomology 48: 106-107.

Fuchs MEA, 1976. Zur Verbreitung humanpathogener und toxinbildender
IPilze durch Schaben. Z. Angew Entomology 82: 89-93 (in German with
I“nghish abstract).

Heiser V. 1936, An American doctor’s odyssey. WW Norton & Co.. New
York.

Kang B & Chang JI.. 1985. Allergenic impact of inhaled arthropod mate-
rial. Clinical Review of Allergy 3: 363-375.

Kang B, Johnson I, Jones GS & Kang [J. 1987, Analysis of indoor
cnvironment and asthmatic characteristics of the urban bronchial asthma.
Presented at the 3rd Annual Meeting of the Academy of Allergy and
Clinical Immunology, Washington DC. February 1987.

Lee CY, Chong NL & Yap HH. 1993, A study on domiciliary cockroach
infestation in Penang. Malaysia, Journal of Bioscience 4: 95-98.

Mullins DE & Cochran DG. 1973, Tryptophan metabolic excretion by
the American cockroach. Comparative Biochemistry and Physiology 44B:
549-555.

Oothuman P. Jeftery J, Daud MZ, Rampal L & Shekhar C. 1984, Distri-
bution of different spectes ol cockroaches in the district of Kelang, Selangor.
Journal of Malaysian Society of Health 4: 52-36.

Oothuman P, Jeffery J. Daud MZ, Rampal L & Shekhar C. 1985. On a
collection of acanthocephalan cystacanths in domiciliary cockroaches from
the district of Kelang, Selangor and the Kuala Lumpur Federal Territory.

Journal of the Malaysian Society of Health 5: 81

Oothuman P, Jeffery 1. Aziz ATIA, Abu Bakar L & Jegathesan M. 1989
Bacterial pathogens isolated from cockroaches trapped trom paediatric
wards in Peninsular Malaysia. Transactions of the Royal Societs of Tropical
Medicine and Hygiene 83: [33-135.

Rampal L, Oothuman P, Jeffery I, Daud MZ. Shekhar C. Senan P Lim KE.
Suboh Y & Ahmad 7. 1983. Baclerial pathogens from the intestunal tracis
of various species of cockroaches. Medical Journal of Malaysia 38: 104-
107.

Rehn JAG. 1945, Man’'s uninvited fellow traveler - the cockroach. Scien-

tific Monthly 61: 2653-276.

Roth LM & Willis ER. 1957, The medical and veterinary importance of
cockroaches. Smithsonian Institute Miscellancous Collection 134: 1-147.

Roth LM & Willis ER. 1960, The biotic associations ol cockroaches.
Smithsonian Institute Miscellaneous Collection 141: 1-470.

Rueger ME & Olson TA. 1969. Cockroaches (Blattaria) as vectors of
foad-poisoning and food infection organisms. Journal of Medical Ento-
mology 6: 185-189.

Schrut AH & Waldron WG. 1963, Psychiatric and entomological aspects
of delusory parasitosis. Journal of American Medical Association 186:
429-430).

Schulaner FA. 1970, Sensitivity to cockroaches in three groups of allergic
children. Pediatrics45: 465.

Syverton JT, Fischer RG, Smith SA, Dow RP & Schoof HEF. 1952, The
cockroach as a natural extrahuman source ol poliomyelitis virus, Federal
Protection | 1: 483,

Tarshis IB. 1962. The cockroach —a new suspect in the spread of infec-
tious hepatitis. American Journal of Tropical Medicine and Hygiene 11
705-711.

Wallace GD. 1972, Experimental transmission of Toxoplasma gondii by
cockroaches. Journal of Infectious Diseases 126 545-547.

Yap HH, Chong NL. Loh PY. Baba R. Yahaya AM. 1991 Survey of
domiciliary cockroaches in Penang, Malaysia. Journal ol Bioscience 2 71-
75.

Zaman V, Ng GC, Suresh K. Yap EH, Sing. M. 1993, [solation of Blustocystis
from the cockroach (Dictyoptera Blattidae). Parasitology Rescarch 79: 73-
74.

The author is currently a Lecturer at the School of Biological
Sciences, Universiti Sains Malaysia in Penang His research in-
terests are insecticide resistance, and biology, behaviour and con-
trol of household & structural insect pests (cockroaches, ants and
termites) in the urban environment.

S in g apor eo Microbiologist



M E D I C A L M [ C R (0] B I (8] L 0 G ¥

Table 1: List of pathogenic bacteria species associated with cockroaches (compiled from Roth & Willis 1957: Cornwell & Mendes 19812
Qothuman et al, 1989; Brenner 1995),

Pathogen

Alcaligenes faecalis
Bacillus subtilis

Bacillus cereus
Clostridium novii
Clostridium perfringens
Enterobacter aerogenes
Lscherichia coli
Klebsiella aerogenes
Klebsiellu oxytoca
Klebsiella ozaenae
Klebsiella pneumoniae
Mycobacterium leprae
Nocardia sp.

Proteus morganii
Proteus retigeri

Proteus vulgaris
Proteus mirabilis
Pseudomonas aeruginosa
Salmonella bredeny
Salmonella boydii
Salmonella newport
Salmonella oranienburg
Salmonella panama
Salmonella paratyphi-B
Salmonella typhi
Salmonella typhimurium

Associated diseases
Gastroenteritis
Conjunctivitis
Food-poisoning

(as gangrene
Food-poisoning
Bacteremia

Diarrhoea, wound infection

Pneumonia
Leprosy
Actinomycetoma
Wound infection
Wound infection
Wound infection
Gastroenteritis
Respiratory infections
Food poisoning
Food poisoning
Food poisoning
Food poisoning
Food poisoning
Typhoid

Food poisoning

Salmonella bovis-morbificansFood poisoning

Salmonella bareilly
Serratia marcescens
Shigella dysenteriae
Staphylococcus albus
Staphylococcus aureus

Streptococcus faecalis
Streptococcus pyogenes
Fibrio spp.

Yersinia pestis

Food poisoning
Food poisoning
Dysentery

Skin infection, infection of internal organs

Pneumonia
Pneumonia

Plague

Cockroach species

Periplaneta americana. Blatia orientalis
Blaberus craniifer, B. orientalis, P. americana.
Blaberus craniifer

B orientalis

B orientalis

Blattella germanica, P. americana

B. orientalis, B. germanica. P. americana
B orientalis

P. americana

P americana

Not known

. germanica, P. americana. P. australasiae.
. americana

. americana

. americana

. craniifer. B. orientalis, P. americanu

. americana

. craniifer, B. orientalis, B. germanica, P americanu
. americana

. americana

. americand

americana

americana

americana

orientalis

germanica

americana

americana

americana, B. orientalis,B. germanica,
germanicd

orientalis

craniifer, B. orientalis,

germanica

orientalis, B. germanica,P. americana
. orientalis

orientalis

. orientalis
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Table 2: List of pathogenic fungi species associated with cockroaches (compiled from Roth & Willis 1957; Brenner 1995)

Pathogen

Alternaria sp.
Aspergillus niger
Aspergillus flavus
Aspergillus fumigatis
Candida krusei
Candida paraspilosis
Candida tropicalis

Cephalosporium
Cladosporium sp.
Fusarium sp.
Geotrichum candidum

Mucor sp.

Penicillium

Rhizopus sp.
Rhodotorula rubra
Trichoderma viride
Trichosporon cutaneum

Associated diseases

Skin & lung infection
Pneumomycosis

Mycotic granuloma
Pneumomycosis, bronchomycosis
Candidiasis of mucosal

membranes in infants,

skin, respiratory passages,
gastrointestinal tract; endocarditis.
Facultatively pathogenic.mycetoma
Dermatomycosis

Otomycosis

Chronic bronchitis,

skin & gastrointestinal tract infections

Occasional infection of lung and otomycosis.

Not available

Occasional infection of Jung, otomycosis
Rare opportunistic infections

Rare alimentary toxic aleukia

White hair-nodule disease

Cockroach species

Blattella germanica

Periplaneta americana,Blatta orientalis
B. germanica ’

B, orientalis

B. germanica

. germanica acremonium
. germanica
. germanica
. germanica

germanica
. orientalis
germanica
. germanica
. germanica
. germanica
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Table 3: List of pathogenic helminth species associated with human diseases (compiled from Roth & Willis 1957; Brenner 1995).

Pathogen

Ancylostoma duadenale
Ascaris lumbricoides
Ascaris sp.

Enterabius vermicularis
Hymenolopsis sp.
Necutor americanus
Trichuris trichuria

Associated diseases
Hookworm

(Giant human roundworm
Roundworm

Pinworm

Tapeworm

Hookworm

Trichuriasis

Cockroach species

Periplaneta americunu

Periplaneta americana

Blatta orientalis

B. orientalis. Blatrella germanica

P. americana

P. americana

B. orientalis. 8. germanica. ' americana
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