EBRSHE +—1" BREAXNEM
2ESFEHREANHM

WFRKZF HRAL






NEET

LHREIHE GFELR BEXFEN BEEXER BE¥XWHAY . FEIRBBEHER LBRERM
FWABEATENE, REHEALLERFEH AEH . CERN NAEHMEEEREEFL RN ER
FREMR FEEHSEAREAFHAKEHER TN AAEFEAERT REFT AN HEE
ARBENFLAMAMBEERETRDY ARKRTHA LEENFERARES RO A G FAE R,
it 100 Kf. ABRERAETHFLURLRLHEAR . IEGLEXMIEHEHT R, SHAETH
HIE K VR BE A KA AR

AHMEATHERGGBREER PR ER B8O RE. R PEGEAR.E
EEL W rANEEEMSR., OWAEEATAL LM EREF AR RREH R LARMBSA
RAMSHFHMEUWREBEEINTRSE.

BB ZERS B (CIP) ¥ &

AR R /TR —E 5 .
— 5 IR K% H R4, 2011, 5
ISBN 978-7-5607-4312-7

. Off-
1. DEE% 9 t s % — 5 45— B — UM —
V. ©OR38

b [ 54 P 54 CIP BB (2011)%8 091571 B

WFR K AR i R AT
ULARETEHIL AR 275 MBS .250100)
W K EH B £ B E £ B
PrEg | ER A PR A BRI ER
787X 1092 X 1/16 30.75Ep 2HW 710 TF
2011 4E5 HAS 18R 20114E5 A% 1 WEIR
EM: 52.00 I8

R E, RSB R
(045 3% . 0531 —88364808)
) AR, mART AR BT, A EHBATRK



W32

F % MR-
HERT
X &l
o B
Efe
o
] 4R A
TR —
v
¥ B A&
3P A A
AE R
£ =
29 4%
W GE) IR

(HEREBHFF)

R B

(B R EEHEF

M K %
FTREHKF
REEMKE
L R K O#F
d iy BERKSP
TEHEMXS
b R K #F
LB B K S
XEEHKF
b- - -
IR S S

3%

P

$r A
i
w3

S o %

W R RE W e X
P+ S Eo SR B G ol

e S

V) RMBE

b £ K #F
TR S N -
o K ¥
X B2 ¥ ®
TR -
;oM oK #F
HERBRF
X X X #



=]

(ABRFEREIE T 1989 SO FARBRAHKRET HEAFEIRERFUHSE
FRBRR,ZHRT P ANITIE, 2006 F A FRERDLBBZEFRTT—-27R
RAMRNEHM, EAFRNT—ZL"HEXLAN KM OHZF, AMAKH E—REIRE
KEBREBEBENE .

AEHMBRBEHRFAANER R LF LR ERFHAEIBRI K, BHTEHS
B, T RXEAERBA . BEH E—Kt 1 Ak ms) 15 #f,

LPORIR EFRR EFFR EXTHAD FALAXRSITHEASP TR
FRANBALFANET, EEHBRNAAS 2 AE P EHLIZEHNAAB L, LEA
BATR AR S EMG —RALBBF LR, FPRALAFHN LA B GHAR,
¥mEBTLERBEBEER KL SH . CAPRGEE ABEBELAGELEF
. BEMAEHER AER ZAAEFLTAMRBLES AR LRF . RESF ATRE,
HRFEGHE BREFSTADFEFERGER o RPFERATHFLRET R
AL [FEFHEMGERAT A, LEENFLRFORKNE., ARBAZRLA"(RA
Bk AAER AARE) RBRBEASAFAGRNAR, ELLERRHFE /AN
BHABLE AAZEHHABREERHE, EHMHEILLELSFH . SEH .54,
ANFHFBELERERF RO AR LRER A A EHIKRELLARE FEHEEY
W, B ER, BB HE.

ATHRLEEBHRFNTR. FTRALREARAEIHFEBXHR . BARA S L
HILPEAXLANE, RTHI, B THFLEIBFTAZRSHEAAXARBRLD IR E
BARSHTHSHOFLERER, BRASARROGBFHAALHAL FESEHEF
M. AFLELEMRALBEZAFIASEN, FKI)EIFGHR,

WA KRFERBRAALABHGEBRBTRELAE, FRES R L. A, G0 A
AF A ARA AL AT TR O F e &,

ARBEARNFHFH  XALEAXRFHRASESEHF. AN . FHNMGERTS,
ARAFHAHBROEZNR, EF-BFELFAALARLHNTREAA. §THERAKREAHN
B, EPRLBERRFHREZL  BIFERFFEA KF AR FRE, FLALNR
BB BAT AR JE I A E, B AT R B AR,

e

#E—
2010 % 12 R -



Preface

This book presents basic descriptions of parasites commonly found to cause human
diseases. The book was written to provide information for a full course in human parasi-
tology to address the needs of students and other relevant people in the medical and
health science fields.

The book Human Parasitology is organized into textbook and laboratory manual.

The textbook consists of seventeen chapters divided into five parts. Parasites are
divided into three broad groups, that is, protozoa, helminths and arthropods. Part I be-
gins with an introduction (Chapter One), which provides an overview of human parasi-
tology and commonly used terms. Part II consists of four chapters on helminths worms.
Nematodes (roundworms) are discussed in Chapter Four and trematodes (flukes) are
discussed in Chapter Five. Cestodes (tapeworms) are included in Chapter Six, and Ac-
anthocephala (thorny-headed worms) are covered in Chapter Seven. Part III consists of
five chapters devoted to the protozoa. Intestinal amebae and the free-living amebae,
Acatha. ebae species and Naegleria species, are discussed in Chapter Nine, while the
flagellates are discussed in Chapter Ten. Sporozoa are presented in Chapter Eleven;
Ciliates are covered in Chapter Twelve. Part IV consists of three chapters devoted to the
medically important arthropods. Part V consists of two chapters devoted to the diagnos-
tic techniques, Chapter Sixteen provides more in-depth information on each type of
method. Chapter Seventeen presents current information on immunological techniques
available to diagnose parasitic infections, A discussion of molecular diagnostic tech-
niques is also included.

We hope that the book will be fruitful and provides the clear, concise, practical,
and clinically relevant information necessary to gain an understanding of the pathogene-
sis of parasitic infections and be able to diagnose these infections in the laboratory for
students. Furthermore, we would like to thank Shangdong University Press, for their

cooperation and generous support to produce this book,

He Shenyi
December 2010
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Part I Introduction to Human Parasitology

Chapter 1 Basic Conceptions of Human Parasitology

Parasitology, the study of parasites and their relationships to their hosts, is one of
the most fascinating areas of biology., Human parasitology is the study of those
organisms which parasitize humans, and is a branch of medical science dealing with
parasites living in and on the body of humans and with aspects of the host-parasite
relationships having medical significance. It is referred to the study of morphology,
growth and development of the parasites in the host, the pathogenesis and clinical
manifestation caused by the parasites and the diagnosis, and transmission and prevention
of the disease. It encompasses elements of medical protozoology, medical
helminthologys and medical arthropodology. According to the very broad definition of
parasitology, parasites should include the viruses, rickettsiae, bacteria, fungi, protozoa
and metazoa (multi-celled organisms) which infect their host species. However, for
historical reasons the first four have been incorporated into the discipline of
Microbiology. Newly developed techniques in biochemistry and cellular and molecular
biology have also opened significant new avenues for research on parasites.

There are far more kinds of parasitic than non-parasitic organisms in the world.
Even if we exclude the viruses and rickettsiae, which are all parasitic, and the many
kinds of parasitic bacteria and fungi, the parasites are still in majority. The study of
parasitic disease is timeless and will always be relevant to the practice of modern
medicine, especially when considering how easy it is for people to travel from one place

in the world to another in just a matter of hours.
Parasitology and Medical Significance

Parasitic infections and diseases are the most common diseases in the world.
Therefore, parasitology has an important role on medicine and public health. During our
relatively short history on Earth, humans have acquired an amazing number of
parasites, about 530 species of helminth worms and over 120 species of protozoa. Many

of these are rare and accidental parasites, but we still harbor about 90 relatively common

———————
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species, of which a small proportion cause some of the most important diseases in the
world, inevitably, these are the ones that have received the most attention. According
to the WHO 2001 year report, parasitic diseases are still important human diseases. In
the world, 210 million people reside in the endemic areas of malaria; 10 million cases of
malaria occur every year; 20 million infected individuals were estimated in the world. So
TDR/WHO has proclaimed 10 major unconquered human tropical diseases; African
trypanosomiasis, Dengue, Leishmaniasis, Malaria, Schistosomiasis, Tuberculosis,
Chagas disease, Leprosy, Lymphatic filariasis, and Onchocerciasis. Among them 7

diseases are parasitic.
Parasitism, Parasite and Host

Symbiosis

Two different organisms live together and interact, in this association one partner
lives in or on another one’s body. It includes 3 types: mutualism, commensalism, and
parasitism,

Mutualism is a permanent association between two different organisms, in which
life apart is impossible, and the two partners benefit each other, such as termites and
flagellates.

The mutual organisms are metabolically dependent on each other; one cannot
survive in the absence of the other.

Mutualism describes a relationship in which both partners benefit from the
association. Mutualism is usually obligatory, since in most cases physiological
dependence has evolved to such a degree that one mutual cannot survive without the
other. Termites and their intestinal protistan fauna are an excellent example of
mutualism. Termites cannot digest cellulose because they cannot synthesize and secrete
the enzyme cellulase. The myriad flagellates in a termite’s intestine, however,
synthesize cellulase and consequently digest the wood eaten by the host. The termite
uses molecules excreted as a by-product of the flagellates’ metabolism, If we kill the
flagellates by exposing termites to high temperature or high oxygen concentration, then
the termites starve to death, even though they continue to eat wood.

Commensalism is the association of two different organisms, in which one partner is
benefited while the other neither benefited nor injured.

Commensalism does not involve physiologic interaction or dependency between the
two partners, the host and the commensal. The two partners can survive
independently. Although at times certain nonpathogenic organisms (e. g. , protozoa)
are referred to as commensals, this interpretation is incorrect because they aye
physiologically dependent on the host and are, therefore, parasites. An example of

commensalism is the association between hermit crabs and the sea anemones they carry
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on their borrowed shells.

Parasitism is the association of two different organisms, in which one partner is
benefited while the other is injured, such as Ascaris lumbricoides and men,

Parasite

In parasitism, it is the benefited partner. It is an animal organism which lives in or
on the host in order to obtain nourishment and shelter from the host as well as does
harms to the host.

Parasites may cause mechanical injury, such as boring a hole into the host or
digging into its skin or other tissues, stimulating a damaging inflammatory or immune
response, or simply robbing the host of nutrition. Most parasites inflict a combination
of these conditions on their hosts,

There are many types of parasites.

Most parasites are obligate parasites; that is, they cannot complete their life cycle
without spending at least part of the time in a parasitic relationship. However, many
obligate parasites have free-living stages outside any host, including some periods of
time in the external environment within a protective eggshell or cyst.

Facultative parasites are not normally parasitic but can become so when they are
accidentally eaten or enter a wound or other body orifice. Two examples are certain free-
living amebas, such as Naegleria fowleri, and free-living nematodes belonging to the
genus Micronema. Infection of humans with either of these is extremely serious and
usually fatal. A facultative parasite is an organism which may exist in a free-living state
or as a commensal parasite.

Parasites that live on the outside of the host’s body are referred to as ectoparasites,
whereas those that live inside are called endoparasites. Arthropods such as mites, ticks,
and lice are examples of ectoparasites. Parasitic protozoa and helminths are examples of
endoparasites. Parasite may also be called permanent or intermittent ones according to
the duration of parasitism, or they may be accidental or opportunistic by chance or
condition available,

When a parasite enters or attaches to the body of a species of host different from its
normal one, it is called an accidental, or incidental parasite. For instance, it is common
for nematodes, normally parasitic in insects, to live for a short time in the intestines of
birds or for a rodent flea to bite a dog or human. Accidental parasites usually do not
survive in the wrong host, but in some cases they can be extremely pathogenic.
Parasitism is usually the result of a long, shared evolutionary history between parasite
and host species. Accidental parasitism puts both host and parasite into environmental
conditions to which neither is well adapted; it is not surprising that the result may be
serious harm to either or both participants.

Some parasites live their entire adult lives within or on their hosts and may be called
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