unn 2

n3ATINGNIES

N A Y . : 3 : i
ﬂ-lt]‘i'l'lﬂ"l (Penaeus monodon) WY UM black tiger shrimp, giant tiger shrimp

2.1 1=uuqﬂﬁuﬁ‘u'lunm A rerte mmune System)

i s amansosaiid

wlamaeu1d  wazwey anlafdatniudenis g Fewilkai Minanio

indundmiohilinizgndunds  Tav
mliniald 2 wiia [waa ( Cellular  immune response)

v v gl 4 o
uazpifuiviinoumigdifensiil (Humoral immune response) mﬂum:ﬁuﬂméannhﬂ
eIyl me 3
ninmouen i g itha Tauss sumnadlodudaiy

I
@elsansausn [m.nate resmmcc} T A mﬂﬁun"nmn;nﬂm:{u'im

;*:::fﬁmmﬂi‘?rﬂmmm S
A AR

mnum.,nﬁmﬂgwmuﬁunu1uuﬂi"luuﬁ1~qﬂﬂuﬂm fio
1. hifimsadeensouy Tulnaydu (immunoglobulin)
2. IANuEINIoNIEueNA NUUANA NI SHINAuasTlanUasy (self and

nonself)
3. winnnitudainiszuu@eanuuila aniudatinalnlumstloanuluiun
] [y [ | - 4; ) i P
Taolidesmdomssmirliiiatu Funaninvuaums coagulation tiovudunlandasuuaz

- A o e -; & @ - A a
flosnunsgudndealuvuziianamwaiu Tasoomamiuveiiaidoalasdunlan
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s 1 nalnmatflesiuvesdaihilinszgndunds

"l-l!.l‘t Sindermann, 1990



Yaeuitiivinamneziia phagocytosis davoymadunlanmasuiiiviialugjezia
encapsulation

4. Dnmasumusilasmnimeni eI uszozen Taveie T saui
QUBRDAMIUATIGY (antibacterial protein) Fuwzintuluvuriiinaadoniemaiinauno
(Lackie, 198(); Matin and Graves, 1985)

' 4 4 44 - v o
dnuraduaziilomoiing: anuTsaludadhifinszandundweasld

o .
TuA13190 1 (Ratcliffe, 1985) 7
PSR phagocytosis v il ummﬂufmﬂwwﬂﬁuuu'hi

UM (non-specific ~ cellul; //, \

sennusaavousnhunacupel \;\-
\ \\h\ \

oa oA A : : . \\ = .
ANUUANANNY AD IO TTo g ANUABNNINNA NN DATINIGINA phagocytosis 92

AU 15 DATIATTUHANANN MU N

=

'" 1=UBINIINA phagocytosis il

ANAUAY (Anderson, 1978

AIUNITADU UG ” ImsAnyuaznuN
agglutinin (UAININ lectingike Substance haton andiLigk 1972) Tanudumizluganiv
ilenageuiuawanmi Tulasg, 3 o109 i Iumf;nﬂunh (recognition) Lie
wazAmz (1976) lAANMIIGu ; uda hilinszandunas wudluns
apuEMBIATTiaeY 9eiin oy miudainsAnivany

- [T &
30U 9 ua L

2.2 nu'!nmiﬂaﬁ]is‘rgﬁu%u E] w %J’w EI '] ﬂ ‘j

nalnnstleanulsnluniam@uuiiy  uandeindaiiings waa Ao il

maad u%aﬁﬁ al?ﬂl mnﬁ M%ﬁﬂagiﬂﬂ@ AouuAIN

¥ - - v = ' -
wuhiinnuensonvsiwadanlanasueeniiniumeld  Fwaaihdealinisvaduna
J L) - A
JUTUNY McCumber Uas Clem (1983) laanwinmavaddulanaoulu blue crab,
Callineces sapidus Taviamaulanlaoy fe TilsAuiulanlasy (xenogenic protein),
bovine serum albumin (BSA) 123061 9 nd1IAD bacteriophage 19U Ty, Ty, Ty, T, @,

az poliovirus N30UIMAOUAY hemocyanin MINIIMADIVEITATNAADY WUTIANS BSA 92Qn



.:I s J A e e - Y [ T - -
AFRE LI I‘lﬁﬂilﬂ:mﬂlﬂ'ﬂ“lﬂﬂﬁﬂﬂiﬂ‘l.li:Hﬂﬂﬂﬂuﬂu.l“ﬁﬂﬂuuﬂit%ﬂﬁu“hd

Cells/tissues

Role(s) in immunity/physiology

(A) Mucus, cuticle, shells, tests
and/or gut barrier.
(B) Five groups of free and sessile
blood cells :
1. Progenitor cells
2. Phagocytic cells

3. Haemostatic cells

4. Nutritive cells

5. Pigmented cells
(C) Permanently fixed cells
pcric&n’lial cells or neph '-

pore cells etc.
welf o

oranis in s H%L’J“f

}Fal‘.budy(mec mid gut and

w unial R h] 1] 3

Ccrustracean

Physico-chemical barriers to invasion.

or most of the cellular and many of the

il ct;iun
v m for other cell types

ilaton, clotting, wound i
g olting healing

g by cell aggregation. Non
zyme and agglutinin

and wound healing? Nutitive

defence unknown. Respiratory function
1 ;1, particulates. Synthesise
sy and other anti microbial

@

opodsié, and also phagocytosis and the synthesis

VBT bl

Synthesis of immune proteins and ggglutinin (fat body),

NP C Py T

particle (sinus lining cells)

-
WMl : Rarcliffe, 1985




- : - d W i [ a s oA [
fdaeenvniiudea 14159091 hemocyanin HAZGIMUMITIATINIUMIE A TMIHNA T T

uaz poliovirus 1amelu 1 $23Tus Taohiinaiia T,, T, uazo,
nalamsfloaiuTsnlunimadoumiounyludailifinszgndundaiall - fe
- ¥ - - i - e ¥
i 181 2 wiia 1dun giiduiuiinevauealanead uazgiifuiuinouausslasmsi
L] " =) L | - [
ulngjsziiannaadimisdon Fadauuald

| yiosis TauTiifoafasiums
INAYBATZU phenoloxida i menuiia e ghnillis 1S granular 93iMUITDIAY
32U phenoloxidase TnugNadi ey -, -\?'* UABRYIIA semigranular FI9208
' 1 alu31i 2 (Sderhill and Smith,
1983; Smith and Séderhill, 1985b; Sodertitl andasmithy 1986; Hose et al.,1987: Hose and
Martin, 1989; Soderhill and Cereni

dmivas ' 31, _mlﬂﬁlﬁmﬁnnéqﬁt}nﬂu

msmmouuaiice  LEEoN Sobnoyaunoiunlonlooy 14
. 4 ' oy
{Sindermann, 1990) ‘erﬂﬁ GETI Ratcliffe, IES; Smith and Soderhall, 1986)
- ¥ W
msfnudunIaeaue g siniuiimsAguiinnioonn Tasiiiswan e agelutinin,

bactericidin HDz ﬂ:ujﬂh%m &%W]ﬁ%ﬁ““1“ﬂfﬂmﬁﬂuﬂﬂz

dathifinszandMauanalunisai ¥

RINNINANINYIAY
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@
Y

ARIANNT

2l 2 nalamahaouvessadlunistiesiulse
'l"im"l: Soderhill and Smith, 1986

* Hypothelical scheme ol cell cooperation in host cellular delense reaclions

of crustaceans. (A) Foreiin anent releases nonsell signals (Z), such as LPS or j1-1,3-

glucans, in the vicinily ol a host's semugranular cell, (B) Nonsell signals interact wilh the
semigranular cell. (C} Semigranular cell is slimulated o degranulate and release praPO-
system (£}) info the surrgunding medium, The proPO system is then activated (&) by
Ike nonsell molecules (H) 1o lorm the attaching and ather active proPQ proteins (%)
[D.€) The aciive proPO proteins interact wilh and Irigger exocylosis of adjacent granu-
lacytes. (F.G) Other semigranular cells (SG) are further slimulated 1o undergo de-
granulation, and wlhimaltely lysis, by the aclive 2raPO proteins, thereby amplilying the
cellufar response 1o the loreign agent. The active proPO proleins ihen opsonize the loreign
matenal and or induce rcactivily by the plasmatccytes. (5G. semigranular cell: G, gran-

- u‘l'u:;-:u.-::; HY, plasmalocyles.)
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A RN 2 msApuaueTALS (Humoral factor) Tmulunsanaiin !

Rl gs qnfumdnnemiia

Factor Function
Agglutinins Agegregate foreign particles. Include
bacterial agglutinins, haemagglutinins
andfor lectins
Killing factor :
Lytic agents Bactericidal
Peptides Bactericidal
Pigments Microbicidal
Neutralising factors | Antiviral
Carcinus macnas
C ic agents Destroy cells i ~d ?emmm
ytotoxic a ﬂ m muﬂ w TT’I
' mmw:r cells in
Precipitins Sequester soluble Inhg% ﬂu’] mm&nﬂ

Other Invertebrates

Widely distributed in all groups Some
recognition in molluscs and insects

Bacteriolysins and lysozyme present in
most groawps, especially in molluscs and
insects
Cecropins in insects
Melanin or it s precursors in insects,
Echinochrome A in echinoderms
Occasionaly reports but poorly
understood
te for various phyla.
Mechanism unknown

o/

[133=

01



A 2 (AB)

Factor Function

immunological and homeostatic
functions. Produced by blood cells

Modulators Regulate the activity of
immunological aggressive molecules

Clotting factors Prevent blood loss and seal wounds

Recognition factors | Bind specifically to non-self

molecules and trigger cell response

SO/,

-buﬂmgfmfmndmm .‘;

JHET'JVIEJVI?WEJ’]ﬂ

Other Invertebrates

Poorly understood. Some report for

Poorly studied. a, Macroglobulin found in
insects and chelicerate blood

Cell aggregation in all coelomate groups.
enly arthropods display plasma gelation

=~ | as well as cell aggregation

proPO factors and P 1,3-glucan-binding
factor present in some arthopods. Some
jvidmccfczlecli:smudiatedmmgﬁﬁm
in insects and molluscs

o oo ARRNTAUNIINNG

11
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221 qﬁﬁuﬁ'nﬁﬂwuuaﬂﬂnwui (Cellular Immune Response)

2.2.1.1 Phagocytosis
B P e w - - 5 ¥
phagocytosis iunalnitugfidnlunistlealsnvenimaSoudulug Tao

» L]
oS IuMITeEEUMIMNMINYBINISING phagocytosis uaziinnui i

(Sindermann, 1971; 199}
McKay (o2 Jenkin i H T ocylosis 'I'l.ltid freshwater crayfish,

Parachaeraps  bicarinatus NANAIIY  phagocytosis qqfu

L. - "-:. -: s al L] J -ul:.
uera i funuiiiu le VIATU taznuhRINg U
4 o
Yuilanuduiuinung phagﬂcytusm (Turiia hyaline
=& -
Faanaaninludaing us AINUMIIAA phagocytosis

Tudiaidoayiin  granuls seytosis  WiTlanusumne  die
n3zqudrououdmuvoan s s P srolens VZANAMS  phagocytosis
iatenang (SRBC) oy iBali 1M Ae deocdus viridans var. homari ganiiAe
P. perolens 19 lumsns=qufr i _ 974; Paterson et al., 1976)

Hose U0 Martin (1989) fisian WRbaA@eARs ridgeback prawn, Sieyonia
ingentis TuMaDANARRMUANLRIADATIR fAyaline \apuauenedunlanlaouTa

Wi deytosis LAY encapsulation

IfiA coagulation AU ;, DAY’
W ; ~ - B

nmnuuquﬂsmﬁ hag ﬂm%ﬂununumn fio

McKay 1o Jenkin. (1970) Anpnlaup1sfiaais lipopolysaccharide rﬁﬂaﬂuﬁa

YT T ——

muﬁunﬂmﬁn1lﬂagﬁ€1wumuw HONIINUY Paterson HATAE, (1976) WmsAnN

Tnumiﬂq:wﬂnMﬁW ﬂ%ﬂi}]ﬂiﬁﬁ%nﬁmmuuﬂum

Taon S5z aninmuaz oA 1UBINTINA  phagocytosis  ABLIAADALAINZIAL

uuniiGe dumsAnulu B americanus wureunsonszdquliiians phagocytosis 1y
8K emsaams lipopolysaccharide (Sindermann, 1990)

Paterson ltazamz (1976) Wuhlufuians H. americanus Tifimsiius il
o uATmsHLALYeaRINTIY phagocytosis Haannliindu @ McKay 1oz Jenkin

' a 4 A e e 1 4 4
(1970) “‘I:.ITlﬂﬂ11I.Hll‘l.l'I-l'l.iEi4\5'I‘I.l']ulﬁﬁtﬁﬂﬂ‘lﬂfl’ﬂ“ﬂfﬂl]ﬂﬁlﬂﬁ a tosis l“l!'ll'lﬂ‘l'.l
gocy
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freshwater crayfish n'ﬂuﬁmiﬁnuﬂuﬁﬁmnm:ﬂﬂ'hm‘.uﬁuﬁwmﬁﬁﬂnu phagocytosis
s iinsatiadadondulnilunmdomn (Paterson and Stewart, 1979)
AIUMIANMIANUTUNUTUDINITIAA  phagocytosis wazmsaeumuealasesih
Tufuians H americanus Wudmaanin1A5un13nizquadu Pseudomonas perolens W30
endotoxin Y04 P. perolens finsiuduvesnmsiia phagocytosis 11a¢ bactericidin titre Tau Ty

L " - oy
WUMTINNUUYDY agglutinin (Paterson gt} 976) I.I.i'l:ﬁﬂ'ﬁi'lﬂﬂu‘lﬂulfﬂuiﬂi 92InA

phagocytosis A A. viridans 0NN Al Sdon siia Tsadn oo higuusa

s unalnidnglumsfleanu

Tinveosnimadouine: sl b 13U UM bactericidins, lysins
aie Ly at e -: o

uaz agglutinins TAONLTWiE] sisainmsaie Tsaiyngnidun

:n.

.-; X - - a :- - 4
VEAUBYAUYHAYDIYAUN L snmailedenindanadoy

@1 MInunInssy pl Wn1sasaaniligauniana

NISINIENGY UAZINAMT p dermann, 1971)

2.2.1.2 Cell aggregalio
s - . = v a
Tunsdingaunioyninid ANINUNIMNEAWARIUNS  phagocytosis

- ' - E st e s | 4 X .
INUABDUNIRLT ﬂ'ﬂ“ﬂ i 3 it ’ VINHUTIUNTNIDW

yaun3dmeaiine Y Y

y 2

W TYCTEVEEE (T Taet S—

Iﬁﬁﬂ‘l!ﬁ"I‘Iﬁtﬂl‘.l.lli%"ljﬁﬂu'[ﬂﬂﬂu‘luﬂ"li"cnﬂapsulaunn AFontain and Lightper, 1975) uazmy

s AR PR LI ¢

2.2.1.4 Wound healing / Coagulation
e o a oo w o - '
Tunsainfauaumaiuy  nalpidag lumstlosdumsgyidninesiune uas

floafumsyninvesgdunid Sidpaiinsilaunaediiiady Taofamsudsirveudiaidon

TaveftszuY phenoloxidase 3IUAIY ( Bang, 1983)
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2.2.1.5 izuu prophenoloxidase (proPO)

nalnnmsaouausilavnidowadlunimaBon  u mMsA phagocytosis,
coagulation 1132 encapsulation 31analnlumsmareydunidang MoadestumsFuiiu
HAANUNIINTZUY proPO (Siderhiill, 1981, 1982) asmainlszneudau opsonin, cytotoxic,
fungicidal 112N FITWAUATHMIMNNUVDAUTAA IUNSIAA encapsulation

31U proPO it i dauanaoy (nonself recognition) WALN3

AAABTTN TR (cellular conimunicatio Ingjezfinuily freshwater crayfish,
Astacus astacus 35U proPO 1 LELGENT ' nular LD semigranular TaoTy

nuhiidruifeadoanuiiodeRT Lelaliné (oinsen aN8Soderhall, 1985 1988; 1989;
"iradiia@oauauanuos

Soderhall et al. 1986)
nagoufuuuAiGe nualinag hiMABATIA semgranular (A degranulation TAD

Titlnareadoaiin gdhulyd uhl hystine \ MR, degranulation eziuTuneud
sy finansnasas \\ ida and Soderhill, 1983;
Soderhill and Smith, 1983; Sy ¥3b

sTUL proPO  iina M lysisnssaumatiso uilaz1)5e noududu laiwaneduiiy
> - < 1 & - - ' = F
WuAbY  TAUl serine protease 3ILAGRITOIIANBOKIYUADY WumIn/avuvesTisiou

Tl (pPO) 11l active pay 8. chisnalons _ _}‘-’ phenoloxidase activating
enzyme (ppa) Fui ‘r’ , e, 1982: 1983)

ITUY  proPO | finzkin 11T UWIEAE 'ﬂi“#ta:ulumqnﬁuﬂnnﬂnﬂu 1y
B-1,3 glucans nﬂnueﬁnndﬂnn (Ashida epal., 1982; Unestam and Soderhall, 1979;

Soderhiill and Urﬁuu%}% % mcm ﬂ’]ﬂ @mm:mnmmunwnu

(Sodertill and Hall, 1983) Tﬁuﬁmmwui THAADRISNTZAUTZUY proPO ey

© RIANNIE UA1INYIAY

2.2.2 iifuiuiineuauealaua1si (Humoral immune response)

2.2.2.1 Agglutining

o =5 T - = -l| " g =

fimsfnune agglutinin lunima@ouvaiovia wulu H americanus {Cormick
and Stewart, 1968, 1973; Hall and Rolands, 1974a.b; Paterson et al., 1976) Tufafuns

Macrobrachium rosenbergii (Huang et al., 1981; Vasta et al, 1983) uazlufanmd
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P. monodon (Adams, 1991; Sritunyalucksana, 1995) Tﬂﬂﬂu'i1uﬂﬂﬂ”"'iﬁ'lmwin:ﬁ1uumﬁ-1
@oavzuanaaiu W ludaimeriianu dmivludimadmuiiinnluduvesdiy
agglutinin #I‘I'I1.I?‘I.-I'Hfﬁiﬁl%ﬂuﬁiu1.1#Ey:'i.‘l:lﬁﬂﬁmﬂ-IH'Iilﬁiﬂl'ﬂ'lﬁll.ﬂtllﬂﬂﬂ"ﬂﬁu'lﬂ
udiafusiosd? (Smith and Chisholm, 1992) TaulignimIiuunfidonaziladoauaves
dalimengy  Adams (1991) wuhannsa¥miliiiamsad agglutinin Fu1R daums

MIUABMEINATIA  INITI0UDIANY

AnIANUFMAUTYEL  agglutinin

T - L] oy J
Fuvius lumavanTasinunlu HASWUAMUATUMUADN 1T ARIYD

Anophrys FailuTusTadalu Y04 agglutinin (Bang, 1962) AN

ownmsany1 1y red crab s umuAeN I ARIEe Gaffkeya

homari 1A T1wu11in13 art, 1985)

McKay 2 iter craytish, P. bicarinatus

i M ,,
% { agglutinin MIMiuA0A THa

i lilszdminmueanisinag

@DMITINA  phagocytosis |
. .:ur J [ o .. . \ \ - - =
phagocytosis AU &3 Paters A (996 A0 dgglutinin 0WvzuUMUMINMIYA
; - - i : V . . ! o 4 -
Srdanlanlasy Fatmaiun T 111 1T agdeytosis ADN Soderhiill 1AY Smith

(1986) WUTIZUU proPO  NHOVBAZEAHHUSEAN BN IMUDINIINA  phagocytosis 114
agglutinin » & ,

eiana *———CFT_—m‘ iihuTilsdu gniaedo
awdou msﬁmuﬁma divale And S%aﬂ. 1973; Hall and Rolands,
1974; Goldenberg and Greepberg, 1983; Vesta et al, 1983) uaznulu brown shrimp

Penaeus wmﬁsngs’}%rﬂ ﬂ Wﬁfwlyﬂmhaﬁdc (Vargas-

Albores et al, 1998) nisfnyl agglutinip unliaaeauavesdaitiuamanou Gonh
=S s
e L AL T
Huang XA (1981) TAMNY agglutinin IUNINIUNT 1N M. rosenbergii WUIUNA
R L] r - - L] L) ﬂ. J e
UipsomeuunideIAdmuRoiudiadeaunvesdad ud lignnszduhitiuiudoingu
i [ ™ = - = A s
UAMSANNIIY Pencus setiferus WUTMAINITRARIN Vibrio alginolyticus MM IMA0A2Y
awdou  aunsodmiife agglutinin @0 V. alginolyticus, E. coli uaziiadeaua

{Lewis and Lawrence, 1953)
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nsamnTufnmdmudt agglutinin dumsiigniaodsanuiougumgii 65
parnwamua  unal 30 Wi MIamaudsamsuaaEoy  uazinnuimsaeriaves
WUATE R 19MARDY (Sritunyalucksana, 1995)

2.2.2.2 Bactericidins

- | - e - -~ e o w a e
ﬂvquuummnmmmuqﬂﬁ 0aUNI0  (killing  factor) ludaniminm

ddgmarsugnemuann Tavdadmas it dhadonuniiGo (Evan at el, 1968ab, 1969;
Weinheimer et al., 1968; McKay.and Jenk .o wart and Zwicker, 1972; Mori and
Stewart, 1978a,b; Smith and Pisiole ‘.__.,“ nd_Smith, 1986; Adams, 1991; Smith
ksana, 1995) Aauaadlums Wil 3

and Chisholm, 1992; Chi: o
o O ,/// \\\\_
bactericidin N \ Gu, nsana ngininludad
: e - i F fl 1 W
witinnud@Agmaasughs Ad A —* mqna'lmmvunmmmmmnu

madammulsadaideliy 11 Funbuazunumlumistloadu

Tsnlimsfnununiooy gin owvzdlumsduyTulnayd

1§ "I-’ %\\
u dlesinennsosnif il augidim L 03RS HAOIAIOUOUAIU (Evans,
1968; Evan et al, 1969; W ~.;'fri i1 49688 1AM YN bactericidin uAng DY TY

Tnaydu fie vianmiunz AGUVBINBUAINY  bactericidin U3

- - N TR Y 1 ; -
nnum‘mi’au Nk ddliibia e ’-C‘ inachvate g‘]ﬂ EDTA Wi®

caragenin E
T CERUERIY bauenmdm DAz ad (pamat specific) Tavwuiluda

iites bl bRl 2:513?51:’::;:
WAL ay e

‘Iﬂlﬂullﬂﬂﬂﬂﬂuﬁﬂ.m'}ﬂ las BSA ‘I"l'l,.l'?'l.lﬂlﬂ'lﬂﬂ.lﬁd bactericidin ‘.I.l'ﬁ'lﬂ'll.llﬂ‘l"lﬁﬂﬂ'l.l"]ll

wupRGounsuauztinie  taswuimainminizdulasnisdadaouunaiiGounsvavgiiniasy
(NANITADUAUDIVOY  bactericidin - ADUUANGUUNTUAY N0 Salmonella typhosa DS
Escherichia coli U 1WUHAAD Pseudomonas aeruginosa UAZIUANGUUNTUUIN (Weinheimer

et al., 1968)
o TR w - - & <
MIANY bactericidin Tunimamou Tnisoauniusnlae Bang (1967) Failu

MINATOUN bactericidin NLOYAW ST TUMAVaId Tnzian hilinszandunds sannimn



Species Test organisms Irducibility
Panulirus argus Gram negative yes
bacteria
Panulires inderruptus Gram negative yes
bacteria
Homarzs americanas Pseudomonas perolencs Yes
Aemcoccas viridans
war homari
Callinectes sapidus Bacteriophages
Poliovirus
Carcinms macnas Marine bacteria
Penacus monodon Gram pegative bacteria Y FJI
Pascifastacus feamusufos | Aphanomyces astaci  Yes
= . j g
WU : Smith and Chisholm (1992) .

s rge more effective than serum
J; allly effective against Gram
4

mbﬂtat-!ﬂmd-‘m C mmmu

HANENING ML
NI U ARSI RE

Evan cf al.(1968) Ewan
et al (1969)
Weinbeimer et al {1969}

Evan ct al (1969)

Acton et al (1969)
Stewart&Twicke]1972)
Mori& Stewart (1978)
McCumber ct al (1979)
McCumber&Clem
Soderhall& Smith(1986)
Chisholmé& Smit(1991)

Adams (1991)
Myhien&Unestam
(1580)

Ll
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Fuudiu dou Evans uasams (1968) TRANYINIANAINYBY bactericidin 11 west indian
spiny lobster, Panulirus argus IauihnuaiiounsuauFauon 1dnnmadue s EMB-1)
vestaiiansin@ wsiiFodaorefindu uazFnin AN 3319 bactericidin WuimAIMS
ﬂi:ﬁ'uﬁ’a'fﬂﬂamuuﬁ'mﬁ11fuﬁﬁfi1 bactericidin qqfunhﬁﬁmjmunmﬂﬁ Tavszauves
bactericidin ﬁ1ﬁ'¥uuﬁ'qnwm:ﬁ'm=1'fuf;mf[m'*']namﬂnthﬁ’uun:tmﬂﬁuﬁum'luﬁﬂi'min:

- = " - i o : - [ T
@1 Imsnsnuimaninnizqua uilunishaowazeuluduiang  spiny

' A - » - - - 4 d
lobster WU bactericidin it : , TIITHFI‘!dlliﬁllﬂ:ﬂ&ﬂﬂﬂ'l‘imu'ﬂ‘l.ll'.l']

»
nimsnszauluniausn uas " interruptus INMTUNIZVNAIY
T——

WA P argus (Evanser il atge ‘ﬁ.‘
Stewart 0z \\\ \ ricanus  WUT1 bactericidin

‘\ \ 91NN Inaad laoymin
AW P. perolens Faungdin i

bactericidin tire - gan 11y i w\ \ iionauduienaviniiaidon
Lot '\ '% yniiAADABEN bactericidin 9204
Tug1 inactivate sundins 185 unliniz ianamnuiaicen

111U Australian  freshwater crayfish,

iundasuaivojiso
] ¥ -:l.-i & o ¥
A WUNNQURLMTEMheslin

(hemocyte extract) 91INTAINAAD 1Y

McKay uaz Jenkin (19
AL S o i
Psgodomonas CP Futluidere

i — —eeeeeeeeeeee e -

Tsnlu crayfish dlavicegiziaanon 7 JunuaiiGomoiugiayTao

4 "
037eT ﬁﬂﬂiu!@"ﬂﬂﬂ Hasinn Uiy

T¥anududu 100 l‘l’i’l:'llmfi"l LDy,
' ﬁﬁ%ﬁﬂf T4y o e
ARSI BUAR Brevtn

foumui bhctericidin ﬁ'nmint_mafﬁu*l'lmuwu'lﬁ’ waziinnuiunzund Taomunla

VIMATDUHIA

nquit 143 umsn

IABIAD V. angiullarum 95N E coli Taohilinnmuuand1anaada (Adams, 1991) uas

WUTINGANYT  bactericidin - AI3MINTAAUOAAIAYOL  agglutinin N1 IMTTADA TABAS
UAAIFOUDONNBUNINATDY  (Sritunyalucksana, 1995)
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Reserviors and depots: Cell membrane modifiers:
Freund's Complete Adjuvant (CFA) Detergents

Freund's Incomplete Adjuvant (ICA) Sodium dodecyl sulfate (SDS)

Liposomes 7 uaternary ammonium compounds
Mineral oil &wz (plant extracts)

Lanolin ‘

Parafin oil idia turbinata extract (Ete)
Dextran sulfate \ \ \ scus extract (HDe)
Ethlene vinyl acetate : \ \

\
-*' s P-lﬂ.l:ll extracts)

: w“ :" ‘\\\ ced mitogen (PWM)

s W\
Muramyl dipeptide 1otohaem agglutinin (PHA)
Glucans (yeast extract)

Metalic salts anal factors:
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A].uﬂ] Bl , .‘ P bbb L AR
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MU Anderson, 1992
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Song liaz Sung (1990) AnTufanai1auld bacterin aTounn V. vulnificus
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