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Introduction

74 2% (parasitology ) J&=MF5% R A= 304 .
SR shY . W Eh Y R A A IR AR
HAR S RAVE B A, OB A TR S
SCERE, MMBEAEA AR A BB A R

Ps 27 25 4= L% (medical parasitology ) B &
A PRI SR, SURE Y BE 2 1
— AR SRR, R AR A 12 (human
parasitology ) . fEEEZFERFEH, BE2p2y g di g A

P AF A U R N A R A
MRk, EEPI S R KA A IR S
My, AR A AW S TR R
g, A 51 E AN EXR, P
KA RO I SE 2 T B AT R R B R R
H IR | ALRR A KR RES) 2 M, 48
AN A R AR AL . AR SRt TR, LA E)
Ty 5 A ) 7 A= R ) R

Medical parasitology is a branch of medical
science to study parasites that infect humans,
and the human diseases caused by parasites.
Medical parasitology examines various members
of protozoa, helminths and arthropods living in or
on the body of humans and the aspects of the host-
parasite relationship of medical significance.

= 2 2 A R A A D o I A A 2 11 T A
iy, WP R A R — )
JEAHURFE . PR 5 A7 A 2y th B AR R (medical
helminths ) . PE2¢ )it ( medical protozoan ) FlP&
EV ) (medical arthropod ) 41A%.

P2 35 A A ORI TS B r e | A
&S Wi, Y. R EYss.
e AR RE R EZ IR 21 i
4, AR R A A B oy kL L B
TBIL | B 2 FE BRI ) K A3 A T 2 S A
ML TR TR TBL, A A i SR A

FEHAE AT HAL A e LR AR,
A W2l e e U 22 BHRLELAT 255 P DY IR ) 2
FE, BOR TR G A . W v A 24 1) d
STy
A Az O N 15 32 R AE e AR 5
2 A4 % ( parasitic disease ) FIE by 1% & A
(vector ) fE4&Hd, M HEEHE AKMEE, Jxt
] RV E RE Kk, st A R
ARGz A AR, JUHE I
FNIEAAHT b X & P 58, 25 AE HUR I &0 %
MAET R G . A7 A U B AT A& [ K &
I BTN Z —, AF A HU ) & 9 3 8k
Tt [E G B X 28 5 RSO kR IR ARG A
HAT, 274 duiiske— 2k EA T
Az ), K S PTIA ) 10 AT, BRIK
A (leprosy ) . #5439 (tuberculosis ) Fl&
4 ( dengue fever ) &b, Hoax 7 Fpdsy S 75 A4 B [ i
W Ht 95 (schistosomiasis ) , = %% ( malaria) |
JEYHHE H19% ( African trypanosomiasis ) . A4 1l
Jsi ( Chagas’ disease ) . i EL 22 H1 45 ( lymphatic
filariasis ) . #LJE22 1 (onchocerciasis ) FIFIff
294 ( leishmaniasis ) ].
20 2l ot o i . JERR . 24l
Ji (filariasis ) . &G (kala-azar ) 144 HU g
( hookworm disease ) A3 [ 17 4 LA 774 HUgi
HIRZE IS 60 ZAE M BUR B IR IS T E Rk,
Bl TAR, HFZMAENEW, 5K
[ 25 A= U WA TR ™, B A A A
(WHO ) #1242 5K 25 A dus fe ™ B {10 47 [E %K
Z—o MG H R A A BT R A
MG HERRE, TR OO MW Ao . JE9e . s
( hydatidosis ) . SE# . HUIRPEZF A B (soil-
transmitted parasitosis ), £ 127 4= 419 food-borne
parasitosis ) Z4 A {e B [E 2020 555 B 81—
A R BRI ) |, R X S A A dUE iR
FeH IR
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=1y S
IR R

) za5m%

(1) EARZMmA A, A AT AWM
AR ZHAHE R,

(2) ATIRHF A R e) £ 7E & Fo B L 77

(3) BMFA Rfom £ ERRILE L,

1Y FAEAR

Parasitism

IR AR S8 MR, # A
Yoo AT RS TH AAR . 75 AR
Fob, BEE B KA R, EYSE
P Z B H R R BB IR DR, Hd, PR
YL A TEFE—E (living together ) (L4
e g 3

ARAT PR A ) DL 3 O R AR AR TG 7E — R B
LA (symbiosis ) , BEPIRAEPIFR N A A=)
(symbiont) . ZREN, —7FhA= 4 i B — A= 3 By B
WA —FEMA MR CR, @FRE—
AARETRTE S — DM R sk, LUHAH
R RO T A AR

Any two organisms are living together in
close association, commonly with one living in or
on the body of the other one. This relationship is
symbiotic, as contrasted with free living.

AR A A W) 22 ] B AR ELAR A B IR 5
F, AR BGORIN o R A (IR ) |
HR A A A =R,

—. BFIE 4 Commensalism

P A3 (commensalism ) JRFRIEAG, f53E
[] A6 35 PR AR A, SOE REs 8] L AR &R
— %4, MH—EAZ i WAZE, WA
A S ‘[T (eating at the same
table ) , A= EM 2 6] B A A 27 I AH B A FH 5%
WS, W RS AR A . B, 4 P R B

WERR. HEMGE
Parasitism, Parasite and Host

( Entamoeba coli ) "EIGAE NARZE AN, AR
e B AEy, (xRS E808 5, A
REEAZ 45 WAZE, M IR
Commensalism does not involve physiologic
interaction or dependency between the two
organisms. Literally, the term means “eating
at the same table” , denoting an association
that is beneficial to one organism and at least not

disadvantageous to the other.

—. BF|E4E Mutualism

HAIEAE (mutualism ) S48 $6A4: 49 2 (6] 78
AR FAHEARAE, AU ERZ g5 . BRI
— R LR, PRI AR AT — 5 ERAS R Al 3
HAE Blan, FIBC (termite ) AARTREF4E HEY),
HI A S ARES T AE R, AU A: 1% T I
T AT 4 06 HL 5 ORI 43 D £ 4 38 i A SR
MIATE o IO ¥R H Y & 7 A 0 1 b P Y
ABE, R RO LR B R AR A R OF M
ARBUE TR, T WL HEE A ) AT
AN R E TR, PIETEAEI: EAR AR

Mutualism is an association in which two
organisms depend on each other physiologically,
and such association is beneficial to both organisms.
A classic example of this type of relationship
occurs between certain species of flagellates and the
termites in whose gut they live.

=. &4 Parasitism

A4 (parasitism ) & —K i EEMILA LR,
PR AE YA —e, Hoh—TrgRes, Win—
SFIPE, XFOCRFRAA A, WE AR A
BN Z 25— T, (EAE 38 AR TN ARde K
IEEYIA, FRONTFEY), FAEY s #E R E
. (parasite ) , $EFAEMZHER—F, Rt
SRR T RS TR, FRONTE F (host) o



Parasitism is a relationship in which one of the
participants, the parasite, either harms its host or
in some sense lives at the expense of the host. The
symbiotic relationship between two organisms is
that a parasite, usually the smaller of the two,
is physiologically dependent on another organism
for its survival. The harboring species, known as
the host, may suffer from various functional and
organic disorders as a result.

A A KA BRI M A AF AR A R FLA
&, I EESE . HUBPERE | ik
RAESIE RV ST L, i, +4hmH
F1£k 41 ( Ancylostoma duodenale )75+ T NN
PRI T RE IR R TR, TR T
- BERUANE SRS RAEAER

A parasite is an organism that lives on or
inside another organism and depends upon its host’s
resources. Sometimes this relationship is benign,
but often parasites cause severe damage to their
hosts.

(EREERR, AR RIIEA: B SCZ )
T AR, WA ALCES, A -1 PR, X
P G AR TR — Fh 2B [6] J) — Fh R AR 1)
PR EL

SR R R
R—Ti %4k
|
Ak [}
| parasitism i
T Ly i
= | 4
u - "
# (R HA3EE i
i commensalism mutualism %
i A 5 % 2 4
Ji
! e
X symbiosis W5 #)3% 4
2k, = -
RERE
B 1-1 ARG R WA e AR
Relationship between the major categories of symbiosis

fian, feayE i BRI, ) AR
HHEH B S LEACH T e G BRI, e

#1% #meas seasex @O @

TR ADURER Tax 2774y, i H AR T 5 4
B HA— 2L R, R A — R A DC R
o, e R e kyE AT, ROk A
1) AT A o T R R AL 2 BUW W R A )
( opportunistic pathogens ) , M Ml i J5 K 5 15 &
Kb T AR ) O R T AR R

F2W FAERAZE FAK
EFCEN %
Life cycle, types of parasites and
hosts

—. FERNEFEE SR

Life cycle and infective stage

I HFEHWEFRSE FERMEFSE (life
cycle) ZEAF A BN —MA K . KE . EiH
e B 2R R . A AR BUOSE R TR S
WEE A FE RSN AR AR R A A
fRAfEE . EE ERNBT. . BIFE R
T, LA A g 1 s i 55

A life cycle is the whole biological process of
the growth, development and reproduction of an
organism. For parasites, this occurs in one or more
different hosts depending on the species.

2. FERMAEFERE FERMMPRE
Z, BWELES, DAL hRERE P EE
S oYU SitR

(1) HAERAIESL (direct life cycle ) : AN
Spalfg ER A AR B AR TR S, B S8 B4 ER AR I
HfE A5 F . HEs e E 0 ard: it sep Beap
HATRME, sUAT7EAN R L B BRG], B
B N QNBRIE BT HOL SR A . VAN K B
AR HE R T 5 B AT B s Dl 2k oy
L R IR HERS 1 05, ARSI R R IR
GGy, EHEREGEA

A direct life cycle is one in which the organism
is passed from one host to the next through the air,
by a fomite, or in contaminated food or water.

(2) [A] 4% % A4 3% & (indirect life cycle ) :
{3 R e e g 24 i e A o ER T U 1A
ZAE P )i R B A N & A RESE RUE
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S A A A A R AR B LR N R
Ted), BRI, il W R & R s A A )
T BRI L B A BARYeE; JER . 24
HUBIAHE A B AR N kB B B, B
LT TSN

In an indirect life cycle, the organism develops
or multiplies in a vector or intermediate host. A
vector ( or intermediate host ) is an invertebrate
organism that transmits the parasitic agent from one
vertebrate host to the next.

3. FERMBAE FHEMAEEEPAEZA
KEWB, RAK— (2) BrBos AR H A7 g
PE, X (28) FFE B Bobk b e i) sl s e b Bt
(infective stage ) o i1, ARLHs] a2k e ) A 3 o
AR g BB, (H A 2R
KT R ORI A AT LUBE N, SN, Wb =
B A TR AR SRR (AR T ) L 4l
LA RBEF AR E ], k2 o A LA K
gtk

The infective stage is the stage when a parasite

can invade the human body and continue to live in it.
Z. FHEHRIZEE Types of parasites

W15 £ 554 B A ECR o, 2
ZRATr, LA G5 A R 261

I BREFERMIOE  RHFEAA] RN
A AR Z5 A

AN 274 H (endoparasite ) : £ WG 7ETE F 14
MR A, AR e EIIE . . 4141,
A M A P i L UORIRE T B

IR A4 B (ectoparasite ) ;B al # K [y
BB T i 32 B bk Bl 42 o R R VR 2R 1 A A
IE . WL W WSRO Bsh A, A AE R
LI AR i 1 AR, AR W27 AR T 20
KEZEN,

Parasites living within the host may be
described as an endoparasite. Parasites that live on or
in the skin of their hosts are ectoparasites.

2. REEEEMESE  HAEAEEE
RT3 R AN 25 A ORI 27 A

A A A A L ( permanent parasite ) : ¥/
TE BN R, R A 200 A A AR T
AR, AN AT HE S WM T8 P ) 2% ORI

RGN 22,

Bk A A4 L (temporary parasite ) @ H
TEMWG T i F R A S fob e, LR B BEE
AR AR R AT A L T SO A ) DR £ A
1L ¥4 .

Parasitism may be permanent, as in the case of
tapeworms found in the vertebrate, or temporary,
such as female mosquitoes and ticks, which feed
intermittently on host blood.

3. BN EEMIEEESE BXHEENE
FEPERT 23 A MR A | et A Ak HURME AR 1
T,

V27 HL (obligatory parasite ) : A7/E L
(189 2 0 A 1% SR S0 R A B B A R B K
TEE, — HE I £, W AL flin,
i gr ek T ARG RE S, D AE P
ARG R 28k ) B L By B 2 R
B

For obligatory parasites, some or all stages
of their life cycle are physiologically dependent
upon their hosts and cannot usually survive
independently.

A PE A7 2k R (facultative parasites ) : F5 %
TESNRUE AR AT, (HAERESE O R iR A TS £
R A, L R (Strongloides
stercoralis ) 8 H € £ PE A A A, (Hda]
RANKE, TIEE AL,

Facultative parasites are essentially free-
living organisms that are capable of becoming
parasitic if placed in a situation conducive to this. An
example of a facultative parasite is the Strongloides
stercoralis.

iy SR P 25 24 1L (accidental parasite ) : J& &
AN A, AARERNENTNIER 6 E

CHEd@ P £, HAEMAREE B0 R nl ik A sk
S RN N E PN R N NSRS = IR s
AR EF AR R, NSRS A B (R ) AN
JiE R A A

When a parasite enters or attaches to organism
different to its host of predilection, it is called an
accidental parasite. It is usually unable to maintain
attachment or develop in the abnormal host.

4. LS BUREF &£ R (opportunistic parasite )
A7 BE A5 AR TR S T RE IE H 10 T 4R 9 Ak T et



JRYCRAS, (HY 18 F e shie sz Zef, s
LT WS PR L

5 | B 98 Ul 555 1) AT A A= 49 A0 245 0 4 T 486
AR “HL2x" A7 A A A B0 A 1 1 B Ik
Mo B, AKHmuEshbain s (HIV) BYH
(S RGE S, Bf 7 A B A I 5 | AR
SE AR 4 FE G I LAY 25 A L, T S L B
filF 5%, XF AIDS % (HIV @R ) ik
BOLEME

Any organism or agent that causes immuno-
supression increases the host’s vulnerability to
opportunistic parasites and other disease-causing
organisms. For example, the virus responsible for
the current world-wide AIDS epidemic, the human
immunodeficiency virus ( HIV ) , compromises
the immune system of its victims and leaves them
vulnerable to opportunistic infections. Relatively
benign parasites that cause only mild symptoms,
if any, in a healthy person, can cause devastating
disease in a patient suffering from AIDS.

=. BEERIZEE Types of hosts

A AR TR & B B Bt AR A 1 32 AL
W HAAE . B SR A, Xk
ST — R A A R B A AR T R e A
E o A R I Al R O X R X i
M PEVERR 1 E 47 % PE (host specificity )
EFERAEFR LY, ANRTE—1EE, AW
11 e R e 7 e g Ol e S 1 7 B N B
M PEPE M A AT BRI R, Ak £ 0 5
Bt

1. 275 F (definitive host ) 274 BBy B H
Wl A PR AR B B B A AR i AR E . IR
IFFE M B AU A T AN, A% Ay
WL IR A AR B B B AR R S AR
SERL, JRREh P iz B A 1E 3

A definitive host is one in which the parasite
achieves sexual maturity or undergoes reproduction.

2. /8 78 E (intermediate host )  Z¥ 4 H
F1%) &)y o 300 sl I P A A Y B A A ) A 2 RR Ry )
fi £ WRA AL ErpEE E, KIS R
S JG Y 43 BIAR SRS —rh )1 32 (first intermediate
host ) F1 %% — v [4] 15 & (second intermediate

w1% sias szaszx O @

host) . M1 TERIFAEME R B . Mush. FF¥H
B ULRHRIERHE (S —hlfE 32 ) Ak
B EY, R AR K s il (25—
1E ) RN AT R ; Wi e JoHEE
SR B 2 AR T N R IR i 2h 4, AR i sh )
R E] e

An intermediate host is one that serves as
a temporary but essential environment for the
development or metamorphosis of the parasite.

3. REBEE (reservoir host) HLEF4E R
AMUAENEZF A, b TR RE S HESh Y (53R
s B ) L JFSE S AMA AR R AR R B B
BORG EHE S I NS A7 AR O A IR,
FEFATIN: LR SR, X Lezh P
AP gt A o PRHUE T E KT
X AR A RS SN 32 o G0 T PRI A W H R A
BT BE AT A T A, ] A A T A0 A
FLeh¥).

A non-human vertebrate animal infected by
a parasite that normally infects humans is called
a reservoir host of this parasite. The parasite may
undergo the same biological process in the reservoir
hosts as it does in a human. Besides as a normal host
for the parasite, this animal also acts as a reservoir
for the zoonotic infection of humans.

4, ¥4 18 & ( paratenic host or transport host )
HESLIE du gl ok AR A BRI, RBEEAT,
ARG SERE, K T2 Rpr B, Hit4h
AL A ER G FARAN, AR T L,
ORI E i RO RS . BesiE 3R R
AR RS R TR S T, TR A A AU B A
B GEERAEE) MBS
PO an TR FH M R IR S R A
BRI, HHL R B WSS
PIRN)G, AReRE L, (HiX e YA N i)
o)y Bk e R AT G DRI A F O RUR

A paratenic or transport host is a substitute
organism in which a parasite maintains life but
does not undergo any development, and allows the
parasite to proceed to infect its usual host. Paratenic
hosts are not necessary for the completion of the
parasite s life cycle, but are utilized as a temporary
refuge and vehicle for reaching an obligatory host,
usually the definitive host.
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5. 847 (vector) VERFFA By TE Eai#E
W, ARG 25 A HU Y S L5 i 3 i sl e HE
TN . B SHSE EAR], AR
SERAETE ST AT . AREM R, AR %
A R NSO EHES Y £, 8RR
TN AT AL AR B IS P B R A
WeBh¥y, FrAERE AR A U (insect-borne
disease ) .

WA R 2, 7 A YA
( biological vector ) HIHL A M 15 4~ ( mechanical
vector ) o M, WA A R A 22 B A 32
TR 22 s, AR s WA T 2
ZUNPDR A, (LRERK S, AU
K a1 3 SO ] BEEAL O 28 T el iR £k
fi o

A vector in which the parasite undergoes part
of its life cycle is a biological vector. A mechanical
vector is one in which the parasite does not proceed
through any of its life cycle during transit.

3% FARLEIMNMEXEZ

Host-parasite relationships

A U 1 T 22 A LG AR B SR B
e A B AR Ay o A AR AR RN
AL A D s A A O B SRR, nfeeify
9B LA A A R 5 A SR AR 22 5 O B
QRRFRAT A A 0 A A LR SR SN B A A E
] X SE G B SOV, T ARAY BRI TR
SEHAMRAR A LR, I Al UA ™ H R 2R
o AAMEEEMCR, AL fE £
P B Fo0d A RTINS T, A A R
QefgE, ZPE ERERENI, 1 ETRE
KA, RN ar A8 e, AR
W BRI R SCE , IiAE AT REA A B
HAl . SR TT T AL o

—. FERMNBEEHHRE
Parasites harm their hosts

WHERRAEE, BT, EE. KF. B
SRR, WaliEalE EA . A8 AEIER

GriilE, MR 5 4 .

1. 35 E 7 (robbing nutrient) HF A HRTE
Y JFRS R F e . AR RBUR R, TR E R
Wz, i FHRHERAR, XEEFRD
I8 EA T R m LW P, et R
B, BEFMEEIRY . WNFFA I8 A R5] e 2
Ll fE EEACFEHAR B o &, ghRE EE SR
AR TR RE g R B s E i, oS
A,

2. ARG ( mechanical damage ) A4
BRAL BT, Em . A s R A
ZEURAH B4 00 SO o e D A A T 2 40
P, AT AR A TR DR R P 2T 4 i R 3
fi EA MR B gl R A R R
LR PR B 5% O AE R L B TR TE AR
Frol 45 Z A d B0 AR Bk 28 dL 7e T
W B BR ) R 38 A 25 Rt R s] i £k He A
Wi ar A, eE R AR A IR R
SR AT R R A R B A i E 3 S R A 4
.

3. FFEM (toxicant effect) A4 HAHE
M. I BT SRR R R X e A
BREMEH, TR #EER T RN AL
it il s, LA R R, A
S 25 A s g3 b SSORE PR A I A W I, 24T
5| A T A0 R R L A RN i T 1 414
PRG0S BT R B AR A M R T
s A ST ReES TN 27 S A U
Jr R 575

4. B EHREHA (immune pathological injury )
A RN AA R Z R . A=, SET
BRI . SRR R . BRER SR B R
SR HAPURYE, XLy 55 S A O
( hypersensitivity ) , A i 5% Ja P 5 4= B 5 95 9
PRAGAT o G 1l R L E B 3 0 ) AT L B
('soluble egg antigen, SEA) 515 £hiikLE FIE
TGRS 55 D B /N ER IS IR 4%, SEA
5 I ISUAR 235 1 T S BT PR 25 fe D0 i 1 R 0 14
BRI . A DGR BUR IR TE LA 4 B AR
L g

A A O E R EE RGN, A
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Parasites may harm their hosts by causing

physical damage ( such as the destruction of
host cells or the blockage of blood vessels ) or
by triggering unpleasant physiological changes
('such as the induction of fever ) . Some harmful
effects result directly from parasites’ activities,
while others are side-effects of the mechanisms by
which the host’s immune system attempts to kill
the parasites. In the case of malaria ( and many
other parasitic diseases ) , there is increasing
recognition that the effects of the cytokines released
by the host’s immune system in response to the
parasite are responsible for much of the disease’s
symptomatology.

—. BENTFERBKR

Host resistance to parasites

. BEMMFERANBERE FENF
Az BURHEHTIRE 1A A TS AR I AE T S
o AR5 TE F R KR R R S h
AR, RE ok, A A H S R .
fid 0 A7 AR B HCHT M SN A 46 K R o A
[ [&4 %$E (innate immunity ) | Fil— R 55554
B (specific immunity ) SR, BV W v 6
(‘adaptive immunity ) . & Az B BT B F
e TR VEAN ML, A A N, HAL
REBLH . 2R BEFNSS Jy o WL A 4 75 25 A R YL 1Y
PP o

T 52 B AF 28 BB A B0, ™ AR A R
FPENE, DMIRHUAF A L, X e n] Gl 27 A
HARPLR ( somatic antigens ) , ¥ 27 A L 4 b
Yy sl HE M R AC BT E ( metabolic antigens )
TE FARMAG LT, A 3 34008 0o A BT A kT X
SO0 e e S P SN i XA A S
I 25 A BB Y B AE BRI % (attachment ) 5 U 3E
(deposition ) &b, a8z 190, Uil A fe
FA B, eI B I e A 22— PR A e A
Bt

1% mene. seasax () O

2. BEMMFEHRNER FHEIRE
GpEVEBIN, A A HUR A IR, A RIS
2 7RG A A R, X AR SR
PRI 3 RO )4, )

(1) i B0 A5 A R AR bR, I HA 224K
ARG RE Sy, (H A7 A HUBG X R4S Rl
Do AL B VY R - D e e 5 | R ) B R
AT 2 A0 By A D e S RS B R T i,
7 A AR 8 B PR S, AT 5 AV BRI Y
JRUR TR A, O X PR AR R AL AR AR

(2) 1 EEFRER o Ar A R, I HAT T
PRI RE Sy, MOM S PEIR | Bt i sy
W, R LR S ERCRE TR,
i, W0 =5 HURE 2 2 Y PR R,
S A A A SRR TR A P A A R
PRAFEARE L, Ab Tt . Btk alii

(3) M EAREA AR AL, 274 e
i ERNAT, K%, ShEA AN, &
EalEUE T, WM R SRR, 1
7 A S E RN AN BE A O BR A AR R, JE IR
HEfE BRI RIS, SIRER, HEEA

A AE B TE 309 A B AR B AT A 4
R, SEEMBERNR. ERRE. LY
AE M AP A AR e | OB SERREA K, &
SRR BELGORMEMNM ., THFEXRRRNE
Ji, DL RAF A U5 i T AR B S e A TR A
A U A R e R AR 1) kil AN AT A U B IR
A AR 448 o

In order to limit the damage done by an
invading parasite, a host’s immune system must
respond in a balanced and well-regulated manner.
A response that is too weak will fail to rid the host
of the infection; however, as demonstrated by
malarial disease, an excessive or inappropriate
immune response may exacerbate the harm that a

parasite causes to its host.

(BE%)
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(1) #TiE A9 & Rk P AT 242
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1.7

(3) THEFAXGERERMEFLE. 2 X E%
L4 40m

%1% FA ket

Parasitic evolution

—. FEHRENEN

Parasitic preadaptation

M A A AT A AR AR R, T
WA, AR TR, RO
i ( preadaptation )

The term “preadaptation” , in the context
of parasitology, denotes the evolutive potential
for a free-living organism to adapt to a parasitic
( symbiotic ) lifestyle.

FE IV DA A A 1) 2 A A 35 A 7 Y B
PR, el R AR A . RFE ()
A5 T R — 2RI

AR R R A A 7 BRI
E, B RIA R AR B B A AT A e
HETIR A, X SEi R AE YR AT RS 5 —Fh A=)
HENL T RGN AR, e B A FIE
Brie, Hor—IJrx s —Jr BRI EZE B n .
T, e A5 A s A T A A S R AR AT
REZT T — A BRI RS WL B, X W A7 A 2R
{5 B4 AT REME T DR i3 o7 st A R B T B

A AT S, AU N R AR
R AR (oA ) ARisDr R . MERAEY
SR AL T ORER, I i B e AN A Y
WIS AEIE, R A W 0 A A T DN T A A AR
Fpl Oy B EE R AITE AR Ak T RE £ 45 44 4t
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Parasitic

Biology

MIBE ST, BB EIEBRAHLS, gk BLE
HRPETE N o AT A2 O FR B A R 3 VT R A4S A
BERERT e ERMOM SRS, XA E
KA U R — R AR R, BN —FiE
BRI R R

THALIE 27 A5 HOn] BB AE B MRS B Ay
PIRA S BNENEE BTG, 58T
N, B Al N AR T, e AR
PR EARAUX P BT ERSE, L 2 T RS B HA S S
RS AR U Y T P AR I R L D S
EREF AR, FEE N R BT O 216
ARG BN, A5 A7 HESh P 0 b i e
BHRESCHF AR BKHMNIE, ER BB ENTE
AHHESIYI I, BESGIE NGRS, PRI,
BUERY R )1 £ A T RER 2 R4 E .

HETAT RS, HEEMg (K 2-1) Al
b R AT AR X AR A AR . M
FRRE RO Tk B i {E R, R A AR A AR
PR B M W S, BEAE I ) SE A, 3
SeR PN EROTHER, BOLF R B B,
XUl B AT A R AR R E RS, PR A e
T EAPIEUR D, A A AR T S G TR AL T RE R A
HAEALE EWPLE. FERRWERALSFE
RMIEA ., AMEZMBUER RFR, EHIH
AR AT AL L, ek AF A R L AR AE . %
MR,

T8 A9 % & number of hosts

fif (] time  ———
P 2-1 Ay st 7 v e o A5 A e P il
Hypothetical scheme showing the change in the number of

obligatory host in the evolution of parasites
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Parasitic adaptability changes

A O 2F A A 0 A3 N AR A LR
6 i

1S EE 54k dOe AR 3 7 X R
WREAFEN, RICVAIE | &85 1AL FE
SE R IE MUY IREE, X AR LA 423
(ARG BT B ) H AT WA B A
PRI SUE AR TR AP AR R (Hfettdy i) o
W AAAE R R T XA A A TR
W, AR T AL AR i R AR
iy () A Eissh, HtHEE shAn
LIRSS NG 2 G e ol B O [ SRR (= 1= S 41 B2
i, WS R E R RSO, N R
griRfk, HEWK, Rk RGGRIE, Wk
WTHIE RGN R . SRR, 254 dpy—seg]
LU E ARV AR g, Anay A e HOE s R
PP as st WAl . NBSE) | AR T
PR AT ERHLBER T, LR k2 e, B
PirE AR (8RR ) f9FEH .
i N A A AR ORISR S, HIRARAE R
AP ARV B S R RN, R Ak
HUR/NAY, R 2R A B EE A AR A TR R A
YIRS Z, KR A 16 2R B U A R
AL UL, T AL ] £k e A RT3 35em, B4k il
B R ACGR Tm,

2. A EREFAFRMET FEAEFETREF
e AR, R A A A AR TE AR R UL
HSARHHR AR R A T U E N 2 —, AR
PG B L AT A B 43, 1 A BT 3
AL CHNEF A AR R 2 D fne sy | IR
BRI . W FCBT S MEE e . BT T3 A A
SriHL ) AeE FE GRS, A R
T F 2Z 0] (X oA 2 5 0]k 25 A dus i Ak 224
YIGYT SR F AR

i 18 7 A P A I 1 3 I M AR A R R 2 A
A A TS R LA A, 7R R T
it 8O A A AT Y B R ROR TR =R
PR B DR R 4RI e LA EA T, T 70 O W i Rt
e

3. BAMSIEFH S MR FAAHEmEA
i EBLe:, Fefb S bR A G e 4L pL

w2m meamzns @ O

il B, 8N BK EL G SRR Ay WA B TR
AGRIE LN / SRR FMBEE R . BT
KEFALRFE I ERRE R, iR 25
PIBTK B A0 AT ik 2 R F, AN H AR 22 B
RE 75 iRtk e WA A B R il R 0 £ Rt A
Belk, BRAMEE; WUIMEFELs B sl Bh T
6 I/ IMRE A TH RN,

4. FOHRENIIGSR  BHHRR Sy G A AR O
S22 (A 10 Sk e R I B AR B R 1) — b i
WPERI . SHN A AR EYMR, hT%
I 2, KoM A= s 25 A e (AL i i A
ahdy ) EHRE S R, R I RN 2% ) A
RGN KGR, W HR AR ZR R g — i
A1 EMfE MRS, JILTE i sk A
RS2 8]

— AN Pty B i 0T &)y e p By R
B FRPL 2 H AR /N, ) 58 A 1 bk
ME SR — A A7 AR B E L)y e SR v ] 1
F, KPR m Bt s FRNAT .
B, BT AV 2R A 8 b )
i ERER A d, X AR R T A A K
fir, W HORITVF 2 28 R A X R A B (larva
reproduction ) L4, J34b, WU A i L R
A A PEAES, TR A O A, X R
AES TP B AR A R 58 U A 16 s i B4
FRHEACACEE (alternation of generations ) , £ 4%
AW (e A WS A ) AT A
BS54k HURg I BHE I S0 o —Fh oy
7 R A OB, G 2 L ) e 2 o e A K
20 Z AP, FrEEJLANH

SHHRE S 1o S B AL R T 32k
OO AT Z A 096 S R A O RS 2 R 1 — sl
fEJI.

5. REFENE FEM-BFEEMEFERK
W, 520 ERBERTEILEIMVER . a4 CR
AR MRS T T o] Js ) b ik 1 2 S i, o
$E ik ikE (immune evasion ) HLHIELHEZ R/, Wk
B AT L AR HOE LA AR R O, T
AT 55 R R G e, DA Tk 7 3 S
ARG AL PURAE S RO 80 A
MR AZ 5, MTT b RE 1 3 e R G0 U
s ; S 254 donT LU & Fhig e
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