& 7 "
1

PENERAMBRERXERSAM AN
ESRIRIBNAERELH

(PEimpe , JEal, fipy, HkE, RS PR )

TEXTBOOK OF MEDICAL
MICROBIOLOGY AND
PARASITOLOGY

b5 0 2k 91 °F
Ha kR

Original Editors

« Kenneth J.Ryan C.George Ray
* Geo.F.Brooks Janet S.Butel Stephen A.Morse

I Chief Editors of Adaptation Edition

Wang Shiping (¥F it F)
Ye Siying (M- il #i)

m '§ &% ﬁ& P33
él www.sciencep.com



PENFRIMBIRERZRSAIEM
B= S SRR Ym BB T

BhlG K A T R B R PEELLEA

TEXTBOOK OF MEDICAL MICROBIOLOGY
AND PARASITOLOGY

—'ﬁ%iﬂl%"

Original Editors
e Kenneth J. Ryan C. George Ray
e Geo. F. Brooks Janet S. Butel Stephen A. Morse

Chief Editors of Adaptation Edition
Wang Shiping (/£#-F) Ye Siying ( *# )

M4 4 R K oi



&= :01-2005-5904

Kenneth J. Ryan, C. George Ray

Sherris Medical Mierobiology ,fourth edition

ISBN: 0-8385-8529-9 ’
Copyright (© 2004 by the McGraw-Hill Companies, Inc.

Geo. F. Brooks, Janet S. Butel, Stephen A. Morse

Jawetz, Melnick , & Adelberg’ s Medical Microbiology, twenty-third edition
ISBN: 0-07-141207-7

Copyright (©) 2004 by the McGraw-Hill Companies, Inc.

Original language published by the McGraw-Hill Companies, Inc. All rights reserved. No
part of this publication may be reproduced or transmitted in any form or by any means,
electronic or mechanical , including photocopying, recording, taping, or any information and
retrieval system, without the written permission of the publisher.

This authorized English language reprint adapted edition is jointly published by McGraw-
Hill Education (Asia) Co. and Science Press. This edition is authorized for sale in the
People’s Republic of China only, excluding Hong Kong SAR, Macao SAR and Taiwan prov-
ince. Unauthorized export of this edition is a violation of the Copyright Act. Violation of this
Law is subject to Civil and Criminal Penalties. %

74545 B SR B R AR e B2 L R A 6 L A 0 - A AR T (T ) RS &) 516
SRR, 2 Hh R e TR T, AR LA s B i A R A B FE T 9 25 o A
AALRAE AR N RIERES N (A EEFE B THHITBR X GWE) Hl. K&
VFAT 2 O, R0 i S AR M R A R R

EH S B (CIP) ¥R

[ 24 4% = ) 2% 15 % = 2% = TEXTBOOK OF MEDICAL MICROBIOLOGY AND
PARASITOLOGY/ 7 3 , i 1 3 4. —JL5T . b2 ikt ,2006. 3

(R ERME B B H BRI Bb , B2 SR AR R DB H )

ISBN 7-03-016578-0

I B I D @it Il OBEZE: MAEY¥ - SUBHCE - BB - #b - 3%,
DB & 2 - WOBHCE - BB - #bf - .00 V. DRI7TQR38

o [ A P 5 4 CIP Bcdig i (2005) 45 144623 5

FEHE AR F B/ FERHEER
FoAEep 2 LR/ H@ikit.gx &

KEALFR A BV R REFHFF  HFEABEFEER

M4 4 & B BHR
ALFR AR 16 5
+ 100717

http://www.sciencep.com
% & % 4 7 ERl
Bl ZAT  H BT 2
*

2006 43 A% — SR JFAR:787 x1092 1/16
9 AMTIKENR k.41 1/4




TEXTBOOK OF
Medical Microbiology and Parasitology

Reviser Wu Guanling ( 2 %14 )

Chief Editors Wang Shiping (/£#-F) Ye Siying ( =) #1)

Vice Chief Editors Gao Xingzheng ( #%#) Qi Zhongtian (B, ¥ &)
Wu Yimou (Z#4i%) Wu Zhongdao ( % 8 )

The Editorial Board

An Chunli (%A&m) Shen Jilong (4t &)
Cao Jing (& ) Shu Hengping (#7%F)
Chen Zhenghong ( FR¥% %) Wan Yanping (7 +#-F)
Cheng Yanbin (2 ZR) Wang Heng (£ ®)
Dong Huifen (F&23) Wang Qi (X )
Dong Zhengyu  (FiEF) Wang Shiping ()
Fan Xiaoguang  (#8%5k) Wang Zhongquan ( E % 4)
Gao Xingzheng (&%) Wu Yimou (Z#H3%)
Guo Xianguo (FEH) Wu Zhongdao (X&)
Hu Fuquan (A4 %) Xia Chaoming (EA2H)
Hu Xuemei (#ATHE) Xu Jiru (#r )
Huang Rui (% =) Xu Shaorui (#4a%l)
Jiang Lifang (zm ) Xu Zhikai (# &)
Jiang Mingsen (% &) Yao Menghui (o = BE )
Kang Jinfeng (E£R) Ye Siying Qan kD)
Li Mingyuan (F8Hix) Zhang Lifang (kmZF)
Li Yonglong (FRE) Zhang Zongcheng (3K Fi&.)
Liu Xianzhou () 569) Zhong Fei (4 &)
Luo Enjie (FEE) Zhou Yabin (BAEE)
Mao Zuohua (£4£4) Zhu Xinping (& k-F)
Qi Zhongtian (R+|)

Secretary Li Wenkai ( & sC3)



Contributors of Adaptation Edition

An Chunli

Cao Jing

Chen Liyu
Chen Tian
Chen Zhenghong
Cheng Yanbin
Chi Yongbin
Cui Jing

Dai Gan

Dong Huifen
Dong Zhengyu
Fan Xiaoguang
Fan Xionglin

Gao Xingzheng
Guo Xianguo
Han Huamin
He Zhuo

Hu Fuquan
Hu Sihai

Hu Xuemei
Huang Rui
Jiang Lifang
Jiang Mingsen
Kang Jinfeng

Li Jianrong

Li Mingyuan
Li Wenkai

Li Xiangqun
Li Yonglong

Li Zhengming
Li Zhongyu
Liu Wengi

China Medical University

Dalian Medical University

Xiangya School of Medicine, Central South University

Chengdu Medical College

Guiyang Medical College

School of Medicine, Xi’an Jiaotong University

School of Medicine , Shanghai Jiaotong University

Medical College, Zhengzhou University

Xiangya School of Medicine , Central South University

School of Medicine, Wuhan University

Sun Yat-sen School of Medicine, Sun Yat-sen University

College of Preclinical Medicine, Shanxi Medical University

Tongji Medical College, Huazhong University of Science and Tech-
nology

Peking University

Dali University

Zhengzhou University

Central South University

The Third Military Medical University

School of Medicine, Nanhua University

School of Medicine, Shanghai Jiaotong University

School of Medicine, Soochow University

Sun Yat-sen School of Medicine, Sun Yat-sen University

School of Medicine, Wuhan University

Xinjiang Medical University

Tongji Medical College, Huazhong University of Science and Tech-
nology

West China College of Medicine, Sichuan University

Xiangya School of Medicine , Central South University

School of Medicine, Wuhan University

Tongji Medical College, Huazhong University of Science and Tech-
nology

Huaihua Medical College

School of Medicine, Nanhua University

Tongji Medical College, Huazhong University of Science and Tech-
nology

School of Medicine, Wuhan University

School of Preclinical Medicine, Sun Yat-sen University

China Medical University

Shanghai Medical College , Fudan University

The Second Military Medical University

Anhui Medical University

Xiangya School of Medicine , Central South University



Wang Heng
Wang Qi
Wang Shiping
Wang Zhongquan
Wu Guanling
Wu Yimou
Wu Zhongdao
Xia Chaoming
Xu Jiru

Xu Shaorui
Xu Zhikai
Yang Yaping
Yao Menghui
Ye Siying

Yu Bing

Yu Junlong
Zeng Shaohua
Zhang Fanglin
Zhang Lifang
Zhang Yan
Zhang Zongcheng
Zhao Feijun
Zhao Guoqiang
Zhong Fei
Zhou Yabin
Zhu Cuiming
Zhu Ping’ an
Zhu Xinping

Peking Union Medical College

Ningxia Medical College

Xiangya School of Medicine ,Central South University

Medical college, Zhengzhou University

Nanjing Medical University _

School of Medicine, Nanhua University

School of Preclinical Medicine, Sun Yat-sen University

School of Medicine, Soochow University

School of Medicine, Xi’ an Jiaotong University

Xiangya School of Medicine, Central South University

The Fourth Military Medical University

Capital University of Medical Sciences

Xiangya School of Medicine, Central South University

School of Medicine, Jinan University

Tongji Medical College, Huazhong University of Science and Tech-
nology

Central South University

Hunan Normal University

the Fourth Military Medical University

Wenzhou Medical College

School of Medicine, Nanhua University

Chengdu Medical College

School of Medicine, Nanhua University

Zhengzhou University

Jishou University

School of Medicine ,Shandong University

School of Medicine , Nanhua University

Xiangya School of Medicine , Central South University

Capital University of Medical Sciences



(BATEASE23EER) Brdaias 5

ZA®

%A &
%
Mg 5
A2 5
KR,
.
® K
FEG
FEF
Bk
AR
Py
FEE
AL HL
T
UEE S
¥
Uikg

LW
HFH &
): 97
FRE
F iz
3 &
F 6B
FRA
F G
E: -5 % A
x| s 3t
X 26
& &%

(IR BEE NF)
PEHEMKF FEA
XEEHRXF E %2
PaXFERBEFR AP E
BARE F % YUk K,
AREFR 4745 -F
BEXBRXFEFR 7 #.F
EEXBRFEFR EAEF
HEMRXFEFR x R
PhHXFRBEEFR ERNE
RAKXFEFR ER S
Pk FFLEFR 2 WKk
LB EAM K F F %
EPHEXFRAFEER 2 if
el AR
XEFKR # bt
MK F 5L
¥ i K F HEW
F=ZFEEX¥ mAg-F
HEXFEFR Wk %
EERBRFEFR vt ) £
AMXFEFRE F 3
FhXEPLESK AR E
RXKXFEFR ¥
MBEAKF 7k Fak
EPHEXFRAFEER kW F
Wl K F TG EF PO ik #
PhRkFRBEFR kR
AXXFEFXR AR BR
EPHBEXFRFEFR A E %
B FEFEHFR 4
X FEFR B T %
EPHEXFRAFEFR P L
RAKXFEFRK RF%
P KFEPLEFR Ak

PEHEHMKF
FEXFERKR
R—_EEX%
EHEMKE
PakFEHBEFR
HEXFEFRK
PHXFEHBEFR
+ & thfe BA K F
TELESK
HFMXFEFR
R EHXF
BEXFEFRK
PhXFEPLERKE
AMRXFEFR
BERXBRXFEFRK
PhkFRBEFR
FHEEKY
TAREMKF
PhHAXFRBEEFR
EhXFEFK
PP XFRFEFR
¥ K F
HEREXFESR
FoOEEXF

BN EFR
BERXFEFR
BRAREF R
BEXFEFR
MK
TERFEFK
LWAXFEFK
BEXFEFR
PR FREEFR
HAREA K



Preface for Adaptation Edition

With the development of the structural reform of our higher education, the innovation
of medical education has been in progress. In order to meet the need of training higher-
rank medical professionals of the twenty-first century, bilingual or all-in-English teaching to
the graduate, undergraduate, long-term program (seven- or eight-year program) students as
well as foreign students has been carried out in our country. However, a standardized and
unified bilingual or English-edition textbook is still lacking, and yet an original foreign text-
book may not be suited to the actual state of our medical education. It is therefore urgent
to compile an English-edition textbook that can meet the demand of our teaching syllabi
and conform to the actual situation in our country.

With the support of the related department of Ministry of Education, a series of bilin-
gual textbooks of medical sciences have been put out for the first time in our country
jointly by the Science Press, PRC, and the McGraw-Hill Companies, Inc., USA. This book
is one of them. The contributors of this book include sixty-odd experts and professors
from more than thirty celebrated institutions of higher education nationwide, including Pe-
king University, Peking Union Medical College, Fudan University, Central South University,
Huazhong University of Science and Technology, Wuhan University, Sun Yat-sen Univer-
sity, Jinan University (in Guangzhou), Xi’ an Jiaotong University, Shanghai Jiaotong Uni-
versity, Sichuan University, Shandong University, China Medical University, Capital Uni-
versity of Medical Sciences, Nanjing Medical University, the Second Military Medical Uni-
versity, the Third Military Medical University, the Fourth Military Medical University,
Zhengzhou University, Nanhua University, Soochow University, Dali University, Jishou U-
niversity, Dalian Medical University, Anhui Medical University, Shanxi Medical University,
Chengdu Medical College, Wenzhou Medical College, Guiyang Medical College, Ningxia
Medical College, etc. The majority of the editorial board members have experienced in be-
ing engaged in advanced studies abroad or working overseas. They have not only a solid
foundation of professional knowledge but also a good skill in English writing. In addition,
they are also well experienced in teaching in the forefront of their own professional work.
Based on Jawety , Melick ,& Adelberg’s Medical Microbiology and Sherris Medical M-
crobiology of original edition published by the McGraw-Hill Companies, Inc., an adapta-
tion is made in consideration of the actual conditions of medical education in our country.
Because of the insufficiency of the parasitology content in these original foreign textbooks
that is by far hard to meet the need of tHe control and treatment of parasitic diseases, con-
tributors who are responsible for the parasitology part have expended more painstaking
work to the improvement of this book. We have tried our best to make this book meet
the standard for the cultivation of high-rank personnel and embody 2 satisfactory standard
of teaching in English. Also, with a bold exploration and attempt, we have broken through
the structure of the original books and arranged fifty-four chapters which compose seven
parts, namely, Fundamentals of Microbiology and Parasitology, Bacteriology, Virology, My-
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cology, Protozoology, Helminthology, and Arthropodology. Such arrangement can not only
meet the need of the pathogen biology teaching which takes microbiology and parasitology
as a whole, but also give a consideration to that the two subjects are taught separately in
some universities and colleges. This textbook is designed to meet the demand of bilingual
teaching to the seven- or eight-year program students, the graduate students as well as for-
eign students majoring in basic medicine, clinical medicine, preventive medicine, biological
medicine, stomatology, forensic medicine, nursing, pharmacology, medical laboratory sci-
ence, etc.

We are indebted to Prof. Wu Guanling, a doctoral student advisor of Nanjing Medical
University; and Florian Rubelt, for revising the manuscript and giving valuable advice. We
wish especially to acknowledge our graduate students of Department of Pathogen Biology,
Central South University Xiangya School of Medicine, including associate professors Dai
Gan, Yao Menghui, i Zhengming; lecturer 1i Wenkai; Drs. Xu Shaorui, Lii Zhiyue, Yu
Junlong, He Zhuo, Zhu Cuiming, Li Zhongyu, Wu Xiang, Zeng Shaohua, Xiao Xiaogin,
Zhu Ping’an; masters Wu Shiyun, Peng Xianchu, Jiang Xiaoxin, Zhou Songhua, Liu Fen,
Cai Shenglan, Zhang Jiaxiang, etc., for their painstaking work contributed to preparing
meetings, editing and proofreading manuscripts. We also wish to express our appreciation
to persons in charge of the Science Press and the McGraw-Hill Companies, Inc., for their
support and work that make this book published. From the first compiling meeting to the
publication of this book, there is only half a year for us to finish all the work. Because of
the time limit, and the difficulty to coordinate and balance the manuscripts from so large a
number of authors and institutions as well as the limitation of our capacity to compile a
book, imperfections are hardly avoidable in this book. We therefore hope that the users of
this book will give a timely feedback to wsp2355118(@ yahoo.com.cn so that we will be a-
ble to make an improvement in the next edition.

Wang Shipin, Ye Siying
January 10, 2006
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Part |

Fundamentals of Mi-

crobiology and Parasitology

Chapter 1

Cameron ( 1956) stated “all infectious agents—
bacteria, viruses, fungi, protozoa, helminthes and
arthropods—are parasites” and the population biolo-
gists Anderson and May (1979) suggested the fol-
lowing subdivision of parasites; Microparasites are
small size of parasites involving viruses, bacteria,
fungal and protozoan pathogens, which multiply rap-
idly within the host and have a short generation
time; Macroparasites are referred to large parasites
and arthropods,
which usually do not multiply in the definitive host,

including  parasitic helminthes

and have a comparatively long generation time and
are spread by direct or indirect transmission. In
fact, before the mid-19" century, the division of
bacteria, viruses and protozoa were not clear and the
first “microbe” , by which the term microbiology was
defined, to be associated with a specific clinical
condition was a parasitic worm—the nematode
Trichinella spiralis, whose larval stage is just visible
to the naked eye and needs to certainly be identified
through microscopy. However traditionally, scientif-
ic field recognize that it is appropriate to classify
bacteria, fungi and viruses as the elements of micro-
biology and parasitology is the scientific study of
parasitic protozoa, helminthes, certain lesser groups
of worms, parasitic arthropods and the vectors of
parasites. That is, microbiology and parasitology
have so far been internationally recognized as two
disciplines in modern biomedicine and two curricula
in medical education.

Since 1997, the microbiology and parasitology
have been integrated into a compulsive curriculum in
medical education in China based on the under-
standing that all parasites share the basic principles
of parasitism. This integration is logically and scien-
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tifically reasonable and acceptable and this textbook
will cover viruses, bacteria ( also included in this
category are mycoplasma, chlamydiae, rickettsia,
spirochaeta and actinomyces ) , fungi, protozoa, hel-
minthes and arthropods but under microbiology and
parasitology, which are largely an amalgamation of
virology , bacteriology, mycology, protozoology, hel-
minthology and entomology.

Medical microbiology and parasitology usually
comprises part of preventive medicine and are also
considered the important foundation of the clini-
cal infectious or communicable disease and pub-
lic health sciences, which studying the biologi-
cal causes to human diseases. The contents in-
clude the biological features of pathogenic organ-
isms, the relationships between pathogenic para-
sites and hosts and their environment, the patho-
genic factors and the related pathogenesis, the
laboratory diagnosis, the transmission and preva-
lence, and the prevention and control of the dis-
eases infected with pathogenic organisms men-
tioned above.

Each pathogenic organism has its own classifica-
tion system, if listed in order of their sizes and
structural complexity. With the exception of virus,
they can be roughly divided into 4 kingdoms : Eu-
bacteria, Fungi, Protista and Animalia. Species is
a fundamental unit in the biological classification
system. Each pathogen organism is named, accord-
ing to the rules of the Linnaeus binomial nomencla-
ture, in Latin, with the genus name given first,
followed by the species name. The genus name
should be in its nominative form, and the species
name in the possessive, e. g. Entamoeba histolytica

Schaudinn. 1903.
e .



SECTION 1 GENERAL PRINCIPLES

The relationships between living bings are multi-
plicated due to long term evolution. Symbiotic asso-
ciations were showed between different living things
with the biological evolution of parasitism. All living
animals are used as habitats by other organisms; no
animal, however simple, is exempt from such inva-
sion—even protozoa have their own flora and fauna.
All associations in which one species lives in or on
the body of another can be grouped under a single
heading—* symbiosis * ( literally * living togeth-
er’ ). This term has no overtones of benefit or
harm, but includes a wide diversity of associations.
Three broad categories, based on the relative de-
grees of benefit obtained by each partner from the
association, can conveniently be identified: com-
mensalism, mutualism and parasitism.

Commensalism, from the Latin for ‘ eating at the
same table’ denotes an association which is benefi-
cial to one partner and at least not disadvantageous
to the other. At its simplest, a commensal associa-
tion is one in which one species of organism uses the
body of a larger species as its physical environment ,
and may make use of that environment to acquire
nutrient materials. The normal definition of com-
mensalism is one of convenience only: clearly the
association can grade into either mutualism or para-
sitism. Mutualism is characterized by reciprocal
benefit between the two organisms involved. Fre-
quently the relationship is obligatory for at least one
member, and it may be so for both. Parasitism is
the most medically important symbiosis. Parasitism
exists from the early stage of the co-evolution of the
living beings, but this relationship is not always in-
variable. Parasitism as a way of life may be the only
possibility for a given organism, or it may be but one
alternative.

SECTION 2 PARASITISM,PARASITE

AND HOST

I . PARASITISM

Parasitism is such a symbiotic relationship in
which one animal, the host, is to some degree in-
jured through the activities of the other animal, the
parasite, stating that the relationship is not only
one-sided in its benefits to the parasite, but is also

positively harmful to the host. i. e. The classical def-
inition of parasitism involves two factors: parasite
and host. Among the symbiotic partners, the one
which benefits from the other is a parasite, while
the one which is harmed by the parasite is a host. It
is proved that the symbiosis derived from the occa-
sional contact between different living things, and
adaptation was subsequently achieved and hence the
symbiosis. The balance between parasite and host is
a result of selective adaptation through long-term co-
evolution.

I . PARASITE

In the relationship known as parasitism, the part-
ner gains benefit, always smaller, is the parasite
that to some degree injures its partner and the other

to be injured at the same time is known as the host.
Certainly parasites do benefit from the associations,
being provided with their physical-chemical environ-
ment, food, respiratory and other metabolic needs
and, often, the signals that regulate their develop-
mental cycles. Equally, many parasites are certainly
harmful to their hosts. It is needed to emphasize that
‘ harmfulness’ is a necessary characteristic of a par-
asite but, in fact, many ° parasites’ establish quite
innocuous associations with their natural hosts and
are not at all pathogenic under normal circumstances
(i.e. in their natural host when this is in good
health). However, the term ° parasite’ should be
scientifically defined as a weaker or smaller inverte-
brate animal that obtains food and shelter from the
other, the host, who is injured at the same time but
do not be killed immediately by the parasite.
Parasites may be classified according to different
ways. Ecologically, a parasite which cannot survive
in any other manner is so called an obligate para-
site. A facultative parasite is an organism which
may exist in a free-living state or as a commensal
and which if opportunity presents itself may become
parasitic. It is implicit in this term that the organism
dose not necessarily have to be a parasite at any
stage of ils existence. Some animals are obligatory
parasites at one or more stages of their life cycles but
free-living at others; Parasites living within the host
may be distinguished as endoparasites, while those
which are found upon the surface of the body are
called ectoparasites; Parasites 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; how-



