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Preface

e L T 4P B B A Bl 9 8% 3R H b i 1 R REAE 15 A Ab NS A 3 T A (DL S B AR O AR R
SO L MRS N FERERE SWIE AR R NG . S ERA S A 5 AL (B 2
G s 59 R A I OGE ZOR ) s AT AR EN R T AR B K R R R R e R E LR R L LR RS
Boi® A RIS N a0 i, B S e,

Higher vocational and internationally-oriented nursing aims to train nurses who can perform(with
English as the working language) nursing work within and outside the country, rather than scientific/
technological personnel in immunology working directly with pathogens. Immunology and Pathogens : A
Texthook in Both Chinese and English is to come out, shining with the wisdom and efforts of all
compilers and authors. At the kind request of Ms. Ju Ying, MD, a planning editor of Huazhong
University of Science and Technology Press,1 write this preface with much excitement.

Bl el 8 Bt S E AW B EM AN Z T W R TR AR BORE ) A S S I R R (R R Y
I B g AW HE AT OS2 BT R R R R R AN [ Y R R B R IR BRI SRR R R L A T
XAHFE.

Mr. Lu Xun once said: “ There were no paths on the earth to begin with; people created them in
walking. "Behind the compilation of this textbook is just this idea to create a path. In tune with the
ongoing innovation in bilingual teaching in the nursing field. it hopes to make up for the lack of high
quality vocational training materials in the country.

KEEZELZHEX PTEHAFTY LS SRKRBIE A A A EER B W, BUREA T,
A EAGE RO AR T RS L7

flhil it . “ A ZMEAEHF (no love, no education) . % F X # 3 % A %% 2 (no interest, no
learning) ,”

BT EAl E R AS PR XU 2O AR A 76 Ak 48 D0 IR, A (] 55 055 , e 772 X 8, B AR B R AROP
R Z A R BUR T3 255 () R, JC i 08 5 e W 4 DA X — 18 1 0 0 K M A 1 1) 2 A SR AN BT e

B2 I8 A B BUE FORE L PR B2 R R RUE M 27 1 — i RE

As put by Mr. Gu Mingyuan, China’s famous educator and President of the Chinese Society of
Education: “If textbooks are too deep and too hard, teachers may not teach well and students may not
learn well,which is not conducive to quality improvement. ”

Mr., Gu also said: “ Without love there would be no education (no love, no education); without
interest there would be no learning(no interest,no learning).”

As far as 1 know, there are not yet any good bilingual textbooks for higher vocational and
internationally-oriented nurse training.

Most of the published materials in this area are boring,insipid,and dauntingly obscure,their flat and
lifeless narrative is hardly suitable for vocational teachers and readers, let alone students with poor
English.

Lack of suitable bilingual textbooks has become a barrier to bilingual teaching and learning in the

field.
L
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As international exchange frequents and as pedagogical reform in higher vocational and
internationally-oriented nurse training (including senior care and general nursing) deepens in China,
internationally-oriented nurse training will become more and more important.

o B B2 AR I T A ) B ) 3l B T R I B A R A B L i s AR R R — S iR K
M Rl IR 2 I BE Ak PR v 2 38 S E (B #or B 208 M SHZIZ IR ECE 8O g 3.

Since students come to vocational schools with better and better English, more and more teachers
have felt the necessity to teach the major courses at least partly in English.

AR BOFR S [ 9 5 B R S 50 A R 5 AL R P R XU 22 1 LR A B R B 4 A T R s B S )
B REMRITT R .

AR EK A TERATI MK Z X Christopher Alexander L8 K€ S “ 78 B4 558 7 fig
PP F5 17 8wl DU T A S Fir DS 11 & A 000, 3 HG o > 8Kt 0 435 B 077 55 U

Crystallizing the heritage of Chinese nursing education, this textbook aims to provide strategic
modes to tackle specific issues frequently encountered in bilingual teaching.

The concept of the mode is borrowed from the construction sector,from Dr. Christopher Alexander,
who defines it as “a method to solve problems in a specific environment”. As such,it can be used in all
areas of human activities including of course bilingual teaching.

A RS ZRE AL & B o S A IR AR ) O BR 2 B3R W R BR 2 3 2F O 9 T N 2 CREAR BN A
PLEAHE .

B — B HE 4> B Learning guide,Key terms 1 Summary 2 = MG HEZE K 5E i % T1/F . fF H
EEAES SRS T RE E K K CGEFNS(Commission on Graduates of Foreign Nursing Schools) i)
A R FRUE .

This bilingual textbook covers “three basics” in medical immunology and pathogenic organisms
(including medical microbiology and medical parasitology): basic theory, basic knowledge and basic
skills.

The English section of each chapter includes Learning guide, Key terms and Summary compiled in
tune with the generic European and American rubric set by CGFNS (Commission on Graduates of
Foreign Nursing Schools).

2 XU AR 1 I b 0 UF SCHEAE T 2003 A, 28 b 8 N B Bt P B3 AR 2 B S 94 L I A T U = i &
BB KPR AR S 8 R AP B #OE T )z R TR FR LR

FEM LG b A rp BB A HE S 1 1R 9 M55 S 0 Bl 1) 9E TR B T I TR 58 AR R Y
VIR IRE TAE.

TR [ P[] 2 s 1 AR RS ALY F 38 B0 5 3K 5 IX A BESR 1 I AT 4 B 1 S A5 2 56 119 800 BRI ()

Much of this textbook,originating from the teaching materials used by professors and specialists in
the Department of Immune and Pathogenic Organisms at Zhengzhou Railway Vocational and Technical
College as early as 2003, has weathered wide pedagogical test in the bilingual teaching of the school’s
internationally-oriented nursing courses and thus enriched by the experience of all the people involved.

However,without the efforts from the well-experienced professors and specialists in internationally-
oriented nursing recommended by Huazhong University of Science and Technology Press, the first draft
of the book could never have been completed.

Filled with the experience of all the editors and compilers,this textbook is now ready to come out,
addressing the urgent needs of vocational nursing schools and training institutions for such a textbook.

“EEAE RS AEY) R X S B AR L PR AR Y A AR

AN B LT ik RS A F A BT PR S G P AR R A R — T URAR L DO IV At ] 4k 22 2 ) (i
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Immunology and Pathogens has always been an important part of the core curriculum in nursing.

An important purpose of the textbook is to enable students and trainees to master this course faster
and better so that they can be well prepared to study further or even work in English-speaking countries
or in internationally-oriented hospitals in China.

AR BENAESE THEHE ECAMAXBE, £ XK I E R E#fTY RS %
P58 T A BRI R — S SR TR BRI LA SR () LT 20RE TN 2 G 2ok 17 B 1 1 5 A X AT R T
1 E T3 2 BB 5 A A 4R 1T 1) R R A 2 BT R B

Referring to and improving on related textbooks on the market, ours has made special efforts to
make difficult things easier via future-oriented pedagogical designs,for which this textbook can also be a
good fit for other higher-learning institutions than vocational schools.

AHRE A 16 T 0] 5 kLA

B 1R, NIRRT S AL R U U Y i TR A ) 3 R S 4 A LR R SR
R 27 2 1) b7 Bt

BT 2 5L A Y EIE A AN B A R AR TA A SR AS R .

B WA 3T BN REA RIER AR,

SIS AL T AE 8~10 B, W FEMAEYSIENE .

BRI TE 11~15 7, ErFARNE.

SR AR 16 B O ACURAR SRR JE R Y R AT

S5 -L AR R B SR Ry A SRR Hh S SR R IR

This textbook, consisting of sixteen chapters,can be divided into seven parts:

Part | —Chapter 1,Introduction to Immunization and Pathogens — provides an overview of the field
and a study guide for the reader,

Part ]| —Chapter 2-—an overview of microorganisms, introducing the basic knowledge in bacteria,
viruses and fungi.

Part [l —Chapters 3 to 7—illustrates basics in immunology.

Part [V —Chapters 8 to 10-—details medical microbiology.

Part V — Chapters 11 to 15 —focuses on medical parasitology.

Part V[ Chapter 16 —introduces the latest advances.

Part V[-—Appendix—provides an index to key terms in Chinese and English.

AHBEEMB PPT el fEL B b AR Z G ¥ ERURAT ME A AR BI YR R B2
e fHEAE ) .

Relevant PPTs are being made and will come out soon as supplementary materials to the book to
facilitate teaching and learning.

AR 35 R U EL AT A A0 AR AR o B AT O e e e 2 T B R P B R L R B IR
] AVE AP N B RS K B T AE B R AR A A MSE R, '

Accessible and interest-stimulating, this textbook can be used, not only as training materials by
higher vocational and internationally-oriented nursing programs, but also as a self-study and reference
book by all interested nursing professionals and related technical personnel for the sake of tests and
examinations.

AR oh KM 0 B WMl B A 27 B A R PR B 2 e B R B A R s VLD A B AR AT T g el B M
B B Pl £ A AF B g 20 e RV 5 12 27 85 55 B B2 ROACFS AL 2 27 B AT 9 3C o » 6 A FA 0 N
12 & I 7 BT A5 B H AL TAE A5 D e A AL 8 I 2 5 BORE i 4 0 i % B 4 5 A 15 AR

4 WA F1A% 20 i I (37 2 U B 58 B x9S 1 2 1) A0 8 R 4 B A .

A S 1] By A7 5 B F0 S FRATT I A s G . fE g S R vh 25 MG T 1R N AR 2 A5 EE A0
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Chief editors for the book are Professor Dong Zhongsheng from Zhengzhou Railway Vocational and
Technical College and Professor Gao Jiangyuan from Chongqging Pharmaceutical College. Editors of
English are Yang Shaolong. Master in Medicine, from Zhengzhou Railway Vocational and Technical
College,and Dai Ling, Master in Medicine, from Xingtai Medical College. Mr. Dong Zhongsheng and
Yang Shaolong have also been in charge of the review and revision of the book while Mr, Yang Shaolong
and Shi Bin have contributed much to the copy-editing and secretarial work.

. Jin Xiangdong and Yang Shaolong have collected and compiled the English vocabulary in the
appendix.

A heart-felt thank-you to all who have supported the project,to those whose books and websites we
have referred to,and especially to the authors of some online visual materials and personal examples that
have found their way to the book — the websites and pages thus involved are simply too many to be listed
here.

Finally,a special thank-you to Huazhong University of Science and Technology Press for all its
efforts to bring out the book.

HABEEBAZRB R, A Bl XA 12~ 355 GE 9 N 52 bR b GG X 2 802 IR R A
B IFREEAE B E 5 R T EL].

AT IEASEAR AT URFR RUE B0 B A2 1 AR 2R b o T AS S — HEXE LA 4E 57 F0 R 9 0 5 AF

d'[ﬂ

T ] R R A R R B R AR HE R BT ORI R A G S AL (T L
i it dongzhongsheng@ 163. com 8%, 282302194 @ qq. com) iR 45 A1 - VB 16 )5 2 U4 v A By elg gk L i 22
BTRE.

Like all textbooks, this one synthesizes the experiences of countless people whose teaching and
learning insights, 1 hope,will become a good resource for readers who can use them properly.

I also hope that this textbook will enrich bilingual teaching in the nursing field, rendering it more
like a form of art rather than a heavy accumulation of technical jargon.

Although we have done our best, time and knowledge constraints may have inevitably left some
errors and mistakes in the book. We earnestly urge readers to send their feedback via the publisher or
directly to us (via dongzhongsheng @ 163. com or 282302194 @ qq. com) so that we can improve for

subsequent versions.

ERE W4 E7ATHAMERRE
Dong Zhongsheng

Happy Campus,Zhengzhou

July,2014
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Introduction

Learning guide

After studying this chapter the student should be able to answer the following questions:

1. Explain the concept of immunity.

2. What are the functions of immunity?

3. What type are microorganisms divided into?

4. Describe the type and conception of microorganisms.

Key terms

immunity; immunologic defence; immunologic homeostasis; immunologic surveillance; microorganism;

neither prokaryotes nor eukaryotes;prokaryotes; eukaryotes;prion;pathogenic biology

— 3% 5 A X (immunity and human being)

¥ (immunity) — 3R I8 FH7 T 3¢ immunis”, 35S G B B ol 22 ¢, 7E R 2 5| B R bR
BTG G I RE ST . AR G SR S IR T A28 55 1% T Ay 118 S 4, e e "t — T B A A AL A 0 s J5
WE PR ZE M BE 11 S8 B A MUK A A R R PERT . B A= 9 2 MBS 2 0 R e, BRAR S e 2 fE R
JRA — I VA ST 2 Bk TRl A 5 B 0 B 1 T e SR 11 W A R B S AL U A HE B R v S
PEFY 447 B 5 A BEF- A 55 88 E B9 D RE s 75 15K 0 00 T X LA A R Y (B AE S S B0 T o 9 sk it 55
1 G 8 O e T B PR R S F B e A . AR R R R R E A IR AR
of S A Ju g BN L LAJS — O PR AR [RIAE o . 3R E A ORI i e 1 DA B0 7 I AN 3000 3 A i S B
0zt 7 R S AR [ B 2 K SR WA R A 6 445 90 1) J7 325 0 TR K AE L 2 AT Ao A8 IR 6
RS0 S . IS X R NS R R WA R E SN AE 18 4l K W £ A B AR B B A\ & 4 ] FE
A0 B PR R AR BRI T B, NI TF R 128 5 S S B 4 ot

19 20 J5 3 Bl A 40 2 7 0 S SRR R bk <5 N 1 HE 3 A% DUIRVAR & e . 2% o B 0 A6 AR S 3 i 8%
TR B SR A PR AR R A W TR R ) e R 1 AR R B O S T e L LR R 5 A R B
S R K IR IR LT .

19 2 K, DURK S A 98 19 & A E MR SU e % 09 3 1 9% 036 76 3h 9 92 30 Sl b 9 KR+ F1 vk A8
FR N IR T AR A DT R 15 B ) SR 06 T T B 1 e inT (] s Ry 470 J5E | B0 1A S5 HE 3 1 e 48 i S 1
TREE . IS 3 AN TUTE RN BE SR SN A5 LI 27 AR I HE 37 Al AT RE 98 ) P S0 8 2 00 Ao gk AT %
Qe 2 W . 5 Tl I 69 I 2 5 g 202 ) R B 17 T 00 A 0 00 2 O 8 s 40t 8 2 106 T ] 2 3 3L
A AW P2 75 HAHZE B AT N £ AR 22 U o X R BB 1 2 R e 0 AN A58 1 0 [ 27 3 6 T
WHEZ S FEBGEA NIRRT PS5 . X — i, il T 5 o 2 1B & B iR 5
P ) BT 55 100 5 2 A e R 1) o T 2 AT 3 A A S 8 A AN — o AL AR e 4% 1% 77 80 2 BEB iy L H: 45 SR X L
& A

HEA 20 el DU 204 S i o1 A 1 N LS o » LA B i afn BRF pln 1 0 28 AS 49 1 A 2 i it B2 v 46
WA I 2 ) IR R A B RS S LA 1) 98 0 250, O HL G 3 100 25° 1) 245 AR dnc 28 mT RE XS LA A 58 o ik i xof S
o 2 I 1) LB RN L SR AR R R W R . 38 7 S e B AR T ) B AR S AR S B ) R v

D
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il o AEL2FFH ] 9 A B AR 2E 5 980 b ) 24 o {5 75 6 388 “F T 5 AS AT B A0 A O 27 B 19 K 8 KR T — A A 5, T LA
20 tHe Ent B 7 A S b LT A OB R G L G s Tt 2 B G 55 0 BT o 40 U AS ok i R sk A1 L
RIEHA TN EEHI B EL.

M 20 2RI E A 14 5 Tt fe 2 A E AR R R TV RS MR A E R R, ik
T RE A SRR . W R T LR S8 0 S R G B A A R LA R AR AT
MHC B 4mfS /=8, 3t — B M58 7 MHC 4F 77675 3 %5 4i M 70 16 PUR4 2 L J8 9 f 2% ' B A
ROVEFH 5 BB T T A 35 R 45 ) B LA 2 FE P 9 080 % 24 ol s I Ah L ARIC BRI i & H R R i RE L A 1Y
il 8 o FAEY2EF R (PCR %) g fUE R, DA RCEER TR AR GEH  PUR 4l R 1) i ANl 4
R 2 [ IO FH ST IR A B AT BT R A I

PR BE 2 A D RE E TR BAE LA R = Ay ifil.

1. %% BA #) (immunologic defence) & 7 40l i 1F 5 % 58 N2, PHL L FI BR A (200 R ik & Ho i %
M Th &g, BR BTG S s v o

SR g 25 R B3k SR A U A T BRI A ) B s 2 e R ZH £ 0 405 o B 2 A AR (I S R DD
T AR 98 7 20 3t AR A, D) T 2 A 8 Bl I 0

2. %29 B 2 (immunologic homeostasis)  HLIA 55 2 G5 K B 375 BR 1A 7 5 3 L 46 405 80728 T8 1) 40 . g ot
H & Mok T SR AEY N IR BE A X R i — Rl A B Th B . A DhABR A, A aTREXT“ H 278"k
FU A L2 3ot o B ad 55 L DT S 3 B G R I R A

3. & #5 4% (immunologic surveillance) AL 598 52 G0 A BF R 51 17 B 44 1A £14) 96 74 200 i 00 a2 Je% 4% 41
) — b A B AR B A . A R W RE G nT 5| & bR el R S R R

Wi 5 ZE Y 5 A K (pathogen and human being)

995 JEL A 40 B 96 IR AAC . R AR (pathogen) Ji BB 51 R 5 0 1 Sl A 9 A A7 A U S F5% .

L. 304 ¥ (microorganism) (5 £ K 2 %0, A0 46 LU 5 O 103 59 A5 40 B 20 30 A= W0 DA B 0 AR D
A MR AR M DL A R B A R A . b BB N i R 400 Rl BT IZAF
ETARE B W JHIE R RAFIE L KT . B AN—4halGE3Z 5] 150 Fp LA L A 95 [ (A sk 4y
TE N R RE IEH ) R AF T IO A TR AL 5 E XA #, WIHERBFE KRBT RS LA RE
Pl AE 3R . 3 S TR P A7 A 3 ] 100 ) 2 B0 P 8 o 194 40 A A B, DR T X S R A B RR O IE R R
HOEFRER . H YR %RRE T FEIR, A SR Z 8] 097 8 ¢ R SR B, 1E 5 78t nl 5| R 0 » ik
XHREN A FZFGBORMAED (KAEBURRIRER . VA ERERREGREGLAK. —FEERSHA SR
REA K, 75— 77 T T IR AR BOW M R i 58 M A B M 2 3. — e Bos @ oK, & nl gt
WK U R B0 P85 W I A 75 R AR A A T BB B0 o /0 B P 8O PR A 24 9 L 58 i R g B
AU, 0 B R AR ER IR S

AR BT AT S GE R NIR A RE E B, 4 AU B BB RO B e
B ERIEARE B NM/NEY . A 5S4 ET o h LR g%k,

() HE 41 i Y 3 A= ) (neither prokaryotes nor eukaryotes) : A FR G /)N L G180 of 1€ T #% . TCA0 ML &5 44 , 1%
At B RG, HEETEE BIS AN AEREH. MRk,

(2) 7 A% 40 i B G A ) (prokaryotes) : Ml WAL JE IR B, KR 5B L= E M. &
FEMEE R T SRR AT | 37 5 U A R A

(3) FLAZ 4 M B 5026 W) Ceukaryotes) « 41 A% 9 20 1k B2 BE B8 80 o A R IS A 0 e 6k O 5 A0 400 M 8%
. HFBIE,

(O Rokz (prion) :EHFEARMAGTER. BRAWE FMEAANE P EH, 5 REE EPRKHaE R
BT . AREHIMERINGE, 5 RAEVFAER I B EWEN BhREAES > FRER, 68
e 7 3 400 M ol e o B e, IR I A PR R AE Y A B BBl RE A

97 T A2 DL A 0 B T B MR A ) I B . 1892 A, MR [ 2 O FLEAS R i 3t AE BT 5% A B AE - 1) X
9o DAL 1 I 2 188 305X Aol L 4 TR ST /0N 90 B2 0 1) A 5 (EL DR 32 )1 254 st e A 7 11 L 30 6 1 9 R 2 0 4T R

G
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AE Mg T X — e T s B A EE RO BT 2 5 AR S & LA vebk . HLG AR i SR B R BT AR 1
PR S [ B9 HLAE I T 1901 4R, B S0 B B — A NS R B PR AR . PR LT S AMOBE A ) L 9
B TS 06 i B 1A D 2 A O o TR AT 3 DA R R R AR R/ L 5 ) B R A A L K 1971
R MICE AR AR RNA 20 FRIRIH R G, 1982 4 AR WAL B T S E8OKA4 % FE S HRE L f
N5 B W) G B A, — PR PE B ki, X — VIR LASR RRFATT » X SRR 9t SR IR R K TG
JI58: -

2. F 4 M (parasite)  FE iy iR SRR BB Y L. A IR AR I B AR TE o s A
B 18 KB A AL AR A R O T A R SR R R S R . LR MR AT — BN, Kb — 7 %
fi . — % E G A E A E R ACE R BN AR BT SRS G R AR A A B AR R R A
Y SEFE I T BN AR o RS ) s M A AR T D) — Rl AR W AR N s ER L BR AR IR I A 0 O 1 LR
114 2 40 I T A HE Sl R B0 A A A R O A A

=L PR % ¥ (medical immunology)

TR FRIG T MAW S U R U R £ BB 2B B ESRHEN & NS, KRR —1]
B 200 MG H A D2 E R R A AR o B e A B e — D A R4 R R
RRER G HL SR E B RE R — 12 F . B2 592 ¢ (medical immunology) &858 A M R 48
1A T RE < G2 ML A LA AR | G5 HH RE S T OB S FE R AR L S LA B G A S I S B IR I —
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(Human parasitology is the science to study the parasites that infect humans and the parasitic diseases) .
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Summary

1. Medical immunology and pathogeny biology is an important basic medical courses. Medical
immunology is a basic biological science, mainly to research the composition of the body’s immune
system and function,the law of the immune response and effect,immune dysfunction caused by diseases
and its mechanism,as well as the immunological diagnosis and prevention. Pathogeny biology is to study
microbes and parasites with the human body and the laws related to medical science.

2. Modern immunology think, immune defenses,immune homeostasis and immune surveillance are
their functions.

3. Microorganisms includes prokaryotes cell type, eukaryotes cell type, neither prokaryotes nor
eukaryotes,and prion.

4. There is a method of learning this course, but no fixed way. Under the guidance of teachers,

students will find a good way to learn.
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Microbiology Conspectus

Learning guide

After studying this chapter the student should be able to answer the following questions:

1. Explain the concept of pyrogen, colony, virus, interference. normal flora of bacteria, hospital
infection,disinfection,sterilization,antisepsis, toxemia, bacteremia, septicemia and pyemia.

2. What are the major differences between Gram-positive and Gram-negative bacteria in the cell
wall?

3. Describe the conditions in which bacteria grows and reproduces.

4. Draw a typical bacteria grow curve and explain each phase.

5. What are the factors related to the pathogenicity of bacteria?

6. What are the major differences between exotoxin and endotoxin?

Key terms

peptidoglycan; teichoic acid; L.-form bacteria; plasmid; metachromatic granules; capsule; flagellum;
pilus;spore; growth factors;the growth curve;pyrogen;medium;colony;bacteriophage ; temperate phage;
lysogenic bacterium; drug-resistance variation; transformation; transduction; conjugation; lysogenic
conversion;protoplast fusion; virus; nucleocapsid;interference; fungus; hypha; conidium; sporangiospore;
Sabouraud’s agar; normal flora of bacteria; dysbacteriosis; hospital infection; disinfection; sterilization;
antisepsis; pasteurization; autoclaving; virulence; invasiveness; invasive enzymes; toxin; exotoxin;
endotoxin; toxoid; toxemia; bacteremia; septicemia; pyemia; endotoxemia; carrier state; inclusion body;

horizontal transmission;vertical transmission
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Biological Properties of Microbiology

— 4l & (bacteria)

B 2 — I B A 0 M RE A% BT Y 40 Y Cunicellulan) JR 4 MBS A= . T AN R & 5 45/ %5
fiE » A% 2 M oE W — TR 8 . it B S A B oh 8 BUR I M g 2F AR VI AR O .

(—) X5 H & (size and shape)

1. 408 B9 K/ (size of bacteria) Z A BB/, T E - BB P ARER 8. — M LARICK Cum) 1
RN, AEFFEOUHKNA—  ZHEREERA 1 pm, PER/PIFHEK 2~3 pm, 5 0. 3~
0. 5 ;Lmo

2. AW B 7S (shape of bacteria) M AEATE 8 F =Fh . BKIE AFIE FIRBEIE . 43 5 PR 0 EK A A H
FETE B (& 2-1)

(1 ERF (coccus) : AME £ BRIE sl IBRTE (AN I . G WP kTR 45 ) . AR 8 40 B 4 24 0 SF- i 0 i 1 22
(s
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(] HE 51 J7 A 6] o] 85 43 A AUER B (diplococcus) | B BK B (streptococcus) | PUBEER [ (tetrads) . /\ & BR &
(sarcina) F1 4 %4 Bk 1# (staphylococcus) .

) FF i (bacillus) : ST AR A HAF# R D KB AR A — 3. KAFE N REFEK
3~10 pm, PEEFFE KB RATEIE 2~3 pm PFFE AT G R K 0. 6~1.5 pm., ZBHFHE I EFFR, t
A AR 2805 2 BCHES oA 1 S AR HE A 5 A G i K 22 SR R L A BN i - 5 5 A I FF B R
i 2 R S B AR L R R AR AT & (corynebacterium) s 47 52 43 3R FR M 40 BOFF I (mycobacterium)

(3)¥JE 1 (spiral bacterium) : #ME 20K 888 . K A7 — 4% i #% 8 9K (vibrio) , 11 2 &L 9K
B R A RO 25 PR O R0 Cspirillum) , G0 e B2 7

AN I 2 0T Z 5 R AL Z 52, LA e AR KA RIS B B B A 8O Al

(=) 2m ¥ &9 4 #) (structure of bacteria)

1B 1 45 R A5 FE AR G5 K TS 5K 45 0 3L o A S5 K 2 45 R i TR AR H A 0 S5 6 40 40 M BE (cell
wall) 40 HE i Ccell membrane) | 40 Jifd i Ccytoplasm) K 4% Jii (nucleoplasm) , #4041 i iR A — 26 HAth &5 4,
U Ccapsule) i B (flagellum) | 1# & (pilus) . 2F iU (spore) 25, R b 40 B8 09 B ik 25 4 (&) 2-2)

HHE WEHRE R A

B
Bk

HE

R BRL 4l AR
B2-2 AEMERSHRXE

1. E A 45 #3 (basic structures)

1) 2 i BE Ceell wall) 24 o BE J& 57 1 41 54 40 M B8 51 19 — 2 R0 T A 3P i RRR 5 4 . VR 52 i o A i
SOEH R 12~30 nm, HEETEM 10%~25% . HEEIGEA - O4ERr 906 B A HAMNE ORI d # Bt
KBEHE QO 5HM NP AR DRE TR PRI O SHAMBURHEA L, MHSFE =R
5 RS 2L BHPE TR (G D M L BT (G D o PS040 M BE f) (b F 4L PH W 25 55 S 2 BHME T
1 i A EJOAC SR AR I 2L a5 2 B R A R R SRR R A R A 8

(1) ik B 8 (peptidoglycan) : X FR% K (mucopeptide) , J& 4 1 41 i BE 1 3= 514k 2% 1% 4% » Sl B A% A= 9 48
ML RR A MY T . 2% BH P G 1 K R B el 2R B i 48 (polysaccharide backbone) | P4 ik il £ ( tetrapeptide
side chain) il 1 ik ¢ BE HF (pentapeptide cross-bridges) = #4341 i - 4% 22 PH M o K BB (LA B R B 22114
FER A0 5 84 5 43 4 B (B 2-3)
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