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1983). v B izt B LS AN TAEF
Aol A EAEEI] o UF & o] EH
o g AZge HdFPdelnt. 2RI )
o i A FhA g g Jebstth A
A= 771 o) 2AE thaF AN EZLEA ¥
3} el ol2m o] F FHo thE T 50|
HAZE o v (capsule) S ol FHA F4 59
A E2EF EFELS B §HE olFH
£ RAo)d(Hoffman et al., 1974) FHAE
ol B HEY 7 Eo| AMEZET HA
o] RYL W&y mAHo| o|[EF FH A
Aol 2¥E PFAHIFG= Roltk(Gagen and
Ratcliffe, 1976: Ratcliffe and Gagen,
1976). 28y I AHAHQ] Ao 23t

F2ke] As7t o0 dFHAL

Schmit and Ratcliffe(1977)& 438844
FdAdago] o] EF <4 Al7](recognition
phage) ¢l #¢&8 A7 (capsule formation
phage)s]l EA#< F #HFyeoz FEHe W+
=g #golzt A (Schmit and
Ratcliffe, 1977). A FFL = M2
YeldE Q1A 71eln o] HAolM e EFe o]
EA4% A¥ddE 7997 vEiY olE
Aol FHd &3, g d¢o 87, W
29 AY3 dY¥= oz FHHA gL g7
508 o|Fo g¥o] FAHAT T HF
& PFAHE 28 F9o FFIE -+ (plasmato-
cyte)(Schmit and Ratcliffe, 1977:
Eggenberger et al.. 1990)7} g2 EAY 7
H¥ T (Brehelin et al., 1975: Enneser and
Nappi. 1984)7} €&t B0 thAlZZ9 =gl
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e =8 AP A7lojth, E=F v
g uAEY AEY RS 239 Add F4
st A-dPHE dodle AAE Yot AR
laminarin, zymosan,

peptidoglycan,

p-1,3-glucan,
lysozyme  soluble
peptidoglycan. capsular material 5°] &
A34E fddte UdAeIH (Gunnarsson and
Lackie, 1985: Brookman et al., 1989a),
ol AAEL AP T prophenoloxidase
(proPO) cascade¥t-g3} d#@o] glgo] LA
2AtH(Brookman et al.. 1989b). A4 F4ol
d e AFEL 54 quinoneolt I
YrE e s HAA} 3t Aoz 4
A3 et o] AEe] WL 34 Ui 5
Aol mel d2A Jepdo, &3 da] 54
72 AFe 27 AXA WYtEE gEdo
gt AXEIS dh(Vey and Farques,
1977; Walters and Ratchliffe 1983:
Horohov and Dunn, 1983).

B AYE 2HEY FEAARA vAEY A
¥ AE AFYHd RAste T8 FTFE
golr7] 98 HPHAR. p-1,3-glucan
mannoproteing AXY JEOZ JAe ER
g I THE UER(F AN AR, 13"
R AEEE AAZL d34A) o€ AA
AFFHe 2% FFo FUsA Axg A
<

ME o wy

1. AY ®ME

2319 A5F9E (Lucilia illustris Meigen)
2 AYM(25 =+ 3°C) A3l ¥ K2 S
M AdAsz Aeso).

Fig. 1. Normal yeast ( x 28,000)
Fig. 2. Yeast proplast (x 20,000)
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2. AEUY

1) &2

B Ao Al4" BB E Saccharomyces
cerevisiaeol™ EE Hlz|o|A 37°C, 1843t
WA, nFE E2E 18X wigE A
oA 2.5% glutaraldehyde® 2417t 1% 3l
0.1M phosphate buffer(pH 7.4)2 <jz{¥H
ARG & 2F AAEsE NEHJAT. 4F
A A (protoplast) = W¥E ARE Tris-HCI
buffer. protoplasting buffer, 2-
mercaptoethanol, 0.1M EDTA, lyticase®
X3 & 48 dFAAE AHESHT

2) HEHYYLE HE

A5 FERE FAUHA VA FRE
g2 7tzbE WA 5ul® microsyringe® F
A T 10, 308, 1A1%F, 3417E, 6413, 12
AlZE, 24712 HE o2 FAYEZE AASAT. A

#3 d¥=ZE 2% paraformaldehyde-
2.5% glutaraldehyde(phosphate buffer,
pH7.4, 4°C %A)7F £9 A+ eppendorf
tubeol Al 20&3F nFAIZ] ¥ 3000 r.p.m2E
A RAl A FERL WYyn ST SHA
71 & 1AZ 3087 AnyS ALEsiuc. 24
H ¥F+= 0.1M phosphate buffer(pH 7.4,
4£°C AR 1584 39 AFF F 1% 0s0y
(0.1M phosphate buffer)2 1413t 30% ¥1
3 s, BYd SFAeF 2 AT ARG
% aceton¥E g% To2 ¥FE Epon-
AralditeE£3 o] Eujd k& 60°C F-27]0|
A 3641t FETE AAHY. 2ud EFE
LKB ultramicrotome 22 WA semithin
sectiond}lil methylene blue-basic fuschin
o o|FEMT g BPv|Her #F o
A3zt 2d AHE AFE copper grideo

Fig. 3. 10min after injection of normal yeast. Hemocyte is disrupted when contact on yeast. Vesicles of disrupted hemocyte

and coagulum arrested yeast (< 12,000).

Fig. 4. 10min afer injection of normal yeast. Clot (CL) is formed. Nucleus, vesicles, granules and yeasts are seen in clot (x 12,

000).
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2221 & uranyl acetate®}t lead citrate®
olF gMatd JEM 100 CX-II & F3}AA3
uAeg 80 KVelr #aslict,

2ot
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HHHaH 3). iU AHA Fuo} AP
7o 548 quTz A, W& F A"
Y750 A FUFe] YL AR F9o
$As] AA4e s FHSAT. $¥el
a7le ERel £ oa AR KWt B
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H ERE ¥ ZAglel &A1y
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g3 e BEEAT gREEe] BS 8o A
23 A AEUY] BRYE LEI g Ad
oWH(I¥ 6) 4¥Y dFEL HA F dFHAD
e SHUAA HNE el g fxl3ithrt BEE
WwaadA FERn(aE 7)) 4Ry g3
£ $8UlA A7MEsi(autophagic) WHe&
Holn 2aiEqicH(ad 8). 32 dAL 34
AR AEHAT. 3A7Ee] A & WP
AR ¥doe vl HALEs} 2 Bdo] =
= A5 A (2E 9).
3A1zte] Ad Foll= o] WA FUe
< FHez A=A g tAEE
7o

lo

v A EA ‘»’%S’,l@r. DH’\ 101
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Fig. 5. 10min after injection of normal yeast. Granulocyte is contact on clot. Many cell membrane process of granulocyte are

seen. Yeasts surrounded by piece of clot are observed { % 5,800).

Fig. 6. 1hr after injection of normal yeast. When granulocyte is contact on clot, this hemocyte was degranulated and disrupted

(x9,300).

Fig. 7. 30min after injection of normal yeast. Granulocyte has been disrupted afer interval in clot (x 20,000).
Fig. 8. 1hr after injection of normal yeast. Autophagic granulocyte is seen (x 18,000).
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2 A 719t (g A7l F ez FREC
(Schmit and Ratcliffe, 1977. Eggenberger
et al., 1990). AAA7& F9 A}FH&E74
o, Pz o] EAHo|M o]Eo] o|F
A F9o 3 29 $HES FAHTY. 2704
oI HFEA vA|YE AN 4 =B
£ Z79 7o 93ty o|FofA, o|EA F
Aol FAHE HE HEFdA A HEL 3
o gyEe g3 AHI7LAdE A EAT
(Takahashi and Enomoto, 1987). Z8x
o3 FHo FAHE THESY F8 FHES
APd 7o A7dF(spherulocyte)e] I =
E A&TE AAHY o]EL PAS vhgel FA3d
o] dgAx oz ¥aHH ( Horohov and Dunn,
1982).

A4 g9 AdggdA 7] 8L A3
A 3t olEAe #% AxE AH A9 Ay
e F2 v|yE o MEE & dIH
9] Ao oA A7 A7 Yot H
Zole 2AEEA FUAREA nyEe] MEH
of FehdE T3 AEHS] Art W Folh

A-dE49 7] $¥Y FUAAEM AXEH
AEE golR7 93t Peudomonas aeru-
ginosa® Manduca sextad] FY3g A3 A
ZAEAHL ol$ w2 vgoz A 30% o]l
90%°174<] vte|g]olE AAsHH o] ¥hg& 24|
A A&, 2 olF 10AZMAA = T
93 AAEgoz vtHEolE AASFHT
(Horohov and Dunn, 1983). Gunnarsson
and Lakie(1985)& "4 EZ H¥ dojd t}
k3t M XY AES Periplaneta americana
of FRjsted AAPFAUAE gobE Hi 5-1,3-
glucan, laminarin. zymosan, lipopoly-
saccharide(LPS)e ZAd#Ad9 F83 <lato]
¥ o1,6-linked glucan. dextranS Z2A3d3dA
< FE3kA Favka 9ok, E Brookman %
(1989a)2 Locusta migratoria$h Schistocerca
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gregaria®l vl &2 v MXY HJEE 9
3 A3 lysozyme soluble peptidoglycan,
peptidoglycan, teichoic acid7} AA" AR
¥ capsular material & ZAFEAHE #F
3l9 teichoic acid, AE3 ® lipopoly-
saccaridex A2FIAY S fdskA fevtn &
KAt

3ZHo AR-AAY AR, 13" &%, A¥H
< AR LFAA-ZF A5 FH K3
FUT B Ade A AAFEAPY 27 @
uf 9 W& whgo|n AAEaLE-3 File] wb
2 Uegth Adolsle ¢AF gre 24934y
S gty Y AR Ao AR
ol dojytt d¥AAME nFY EFo] A
A ¥%ed FLES FL AXES LI 4
AE ALetm YUt o] 2 w|Fo| o YFHAA
v B ZUdA AFgolv & g2l 9
bR, i ie= B

2ro A¥ye AnF -1 .3-glucanZ
mannoproteinZe] &x3t=dl mannoprotein
dEAEL HFHAFeE A 28 o F
429 mannoproteing $1,3-glucan® &
A%E 3t Jot. z22vYt mannoproteinZ-&
rFE FAHN L IAE AogE gExz Yot
(Zlotnick et al., 1984). & A& Ao}g]
© 913 2R A5 AFINES Lol
Wate] 1" ARG Ffodde HAEAEo] B
Z=Art. ol A o] AR mannoprotein
& ZAxnstA whEo] AFFAEY ARSI p-1,
3—glucan® g AdEly] ol 8o 2HEAHE /2
812 g Aoz AlgdT),

ERe HEsA H|7|E AXstn B
7 102 ool HEH FAld FHt ol F
o A& 79 {FFE FEIHV] A,
Z7]o dI" e FHEVF AR FH A
Aol §HE I3 o] FHo HARA @
< vE ¥, ARt ZEEAY. ¥ F9

Fig. 9. 3hr after injection of normal yeast. Something of high electron density is accumulated on yeast cell wall (x 32,000).
Fig. 10. 12hr after injection of normal yeast. Yeast budding in hemocoel of larva { x 18,000).
Fig. 11. 3hr after injection of fixed yeast. Granulocyte phagocytes yeasts. Granules in hemocyte are not degranulated (x 7,

600).

Fig. 12. 30min after injection of protoplast. Active phagocytosis is observed (arrow) (x 15,000).
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A&Ee 1e FE ddd gdye] Bel AlEA
HAZ /738 Wdo| ooy dFEue ¥

2 92%7t F¥dFelzte H(Yang,
1977) 22 w|Fo] APIFR YZEAct, HiIE
¥ AAEE FFe AR FF-HAHEA
A2 S 3y gy g3, 435 93 A
o] A Fo HPWEINEA HAYEHE 7,
AZAF A7) AdE st BEeE 3
F—o2 Yehted opntm o] AolHe FE
9] subtype® BAIHA F=7F A4Et,

E AddA A-ZYAPL EolstA 1A AR
ol {EAHUTE F $EL YAHAY HEH
oz gAEZe Iy FFdHA Fsioh
Schmit® Ratcliffe(1977), Daviess}
Preston(1987). Gotz(1986) 52 333X
dAEEe Hdg F4ste F8 7= 75 Y
ek dAE Stz o AFFee 4%
e 92%7F AHETFete HoAM 271Q024A7]
2 EZAFAIT A &FQ GA TS Hde 73
Yo 2 £2E Tuigol FAHA @
Aoz Q7T

B dTe 19929 n&Y 72A3 dm
A el 2sl o] Fo M5
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Studies on the Nodule Formation Factor and Mechanism of the Hemocyte
in Lucilia illustris
Min-Won Jeong, Ji-Hyun Kim, Woo-Kap Kim (Department of biology, Korea University, Seoul 136-
701, Korea)

This investigation has been carried out to examine nodule formation of hemocytes against the foreign
cells in the last larval Lucilia illustris. The morphological processes of immune reaction following
injections of normal yeast, fixed yeasts and cell wall- removed yeasts (protoplasts) into the hemocoel were
examined by the electron microscope. The injection of normal yeast has led to discharge of granules
from the granulocytes, destruction of the granulocytes, and formation of sticky clot around the yeasts.
The sticky clot contains various types of hemocytes, especially granulocytes which were most active in
this immune reaction. The clot, or core of nodule, is filled with yeast, intact or destructed hemocytes, and
discharged granules from granulocytes. The increase of clot in size continued until 3 hours after injection
of normal yeast into the hemocoel. The clots could not be found with the hemocoel 10 hours after
injection of normal yeast, but a few normal yeasts were found. The injection of fixed yeasts caused the
hemocytes to phagocyte them until 10 hours after the injections. However, destruction of hemocytes and
discharge of grannules from granulocytes were not found. In case of injection of cell wall removed yeasts,
the immune reactions of hemocytes could not be examined.



