SN KREZZ2MTIER Y R b

Kyushu University Institutional Repository

)
b

i

RSt (2 O
R

BBz IC B 1T 5 P iaiR D EERYERAT (1)
)

7 \7 2 REZHEBD Y >~ /NI B RUKREED

il )ﬁ X
Hﬂg
rl

uny
T
&

o
NI
i
(e

G
%

B

il
de
it

https://doi.org/10.15017/23276

HIRIEER : WM KEEEIEBEREE. 33 (2/3), pp.127-133, 1979-01. SN KBEEER
N—o30:

HEFIBAMR



(Sci. Bull. Fac. Agr., Kyushu Univ.)
127-133 (1979)

KRB
335

=+
BT
2

=4k
=

R DERERIIT S T 2 ISR D MR
| ZIESBRIC B0 5 P BRRO 4 v B
B O BB O WA B

[L"[V

i H

hy

KRB B R HER
(1978 4210 f 13 § 23)

Studies on Functional and Structural Conversion of the
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AA EEED SN DERICE LA EE L0
B L ET 5. ZOEBREPICAEKRNIIEOTH
s (histolysis) ©#fEE (histogenesis) &>
SELVEDMK I DTS, THbbRRE RE
B, M, BIMIARTS Eoshib ST BRI L, fil
T, M7 yFF R EORERBRMSETD, KEEE
DSERICHE P D TREL TR L. CD& D ERRITH:
5 KRR B PR 3, MREFENE TR LT
HAOGNDEEDTH5.

INF TS ORISR RICH T 5 4 LR
Ficid, —MICREBROS—4E L TCOfkicBI 3
RN LD BNNCEH L2 B A E< A 5 F 5 h
. LopLudss Baud ik B cR EALRLR
D, REMSHSRENLY, ToERKITBLTREL
DRIREAIE &, VBV S OBBEORRIERL & ASHEEIC
BEERLE>CEMLTHE bDEEbNE. Fhiluc
S—hE U TOMEKL S TEREBBARITLLS &
LCHMEBMERIcRETH, Lo TERDK
W, MEUAAEAE PR RIS & O M —kE 5 & LT
RITABEMNEENS.

A4 2ES SR S I TR BBAICASR
L, 3okcaadtElicoh, REBICEASSERRC,
RIS LRICHARLIEEE. 2L BELR
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MRENCHLBE TH 3 BT oMK o T ic#iEE
HIELEHMENZEEERZ O THA . MBFEMNICS
5 &, FPRMLICES TRIBRIICIZS ETREM DI
FBREDSHEA T/NE 12D, ABRREEAIC I AARRAR B A S
ZoTns (E, 1943; k3, 1970; Waku and
Sumimoto, 1971).

hBEICK, HALBETH 38 Hh ol~0LHRE
R L, IBLUIEE & VS Rk BB RSB, &
ICREL2IELET 2D EBDLNTVE. HD2TZOD
BRRIC BT Z2HREENR E LUEROBETHE, #Hb
BEELTOBIELERMNE LB NERESITI
D, PSR HEERE, KA &R & b
515 b, MEHERE & SRS LRI REE T > T
WBZEMRHSMICENTNG. &SNS
RGO FEA ML () BRI OV ToRERE
@ Fh & LicHEMATTEbI TS (L, 1955;
13,1955 ; 268, 1957; L0 « &)1, 1970) .

TR HBERICE O ThEIZEL (degeneration)
O—@ZW>THEBHIHE/NL, BREMICIIERT 3
BOEWAINBTUPRALSHNTORY. L LA
SHA I IREMHOWBRICADDTHZH, FAH
RIZAD TS OhEABICEBOFHIICHDP D DH
T, hoBEMMoREICHESLEVEVLSI T EFE
AN ETHB. FhibhirboFhIGoEEE
BIcAHONEHEEBIEOEILITHES 2 v BOK
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ER1s EDBIEIELICD W TOFRIFEA Efflibh
TWIZL.

2 TCHEHIHNA 2 oo SR BB U 518
WEEE, FELTE v 7 BOBRWES L L OHN
AL IR i DT A e, A RE IRk S dBKERS
DORRESL & UHEREZAL & ORI D W TIRES L 7z.

APREZRTT 5 10H D KRB LA O
W HEBRALHERE, KOXESRE, tHBESK
1212 SRR E A L T80 o b S B3g, &
WS ER e, FAOUHMN SRR ISR
MEHFEZRICHETEIBELEDO N 2, EHRRE
BEE R UD &4 3 RBBETRBRBER OO 4
et LTS o8 =R T 5.
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ERBIILABERRIEFEOILESR p 22 RHEL,
DS SRBEHS WITICEL KFRBOLOE HL
o, BOFHFTREETI LD, COREDE ITHH
SHETTEIHERPS S HHO 5 SRR AR TR
HEWD 8 H I 3.

FEROMEH : FBORHH IcI3BEBATEAK KD T
R, hIRERCBE, AEPPHEL TO B oM
BETEXBROMOBNHE, BIRTRIEBR .
—MRIE B ICERICHNO 7203, BRiT —20°C gy
Uft&, Sfrichni.

FBEGH S ORBE LU4 VN HOSHE: #%
B, & vy BOSEICYH T, Schmidt, Thann-
hauser & Schneider #: (STS &) (KR5S, 1963)
EHAREL, ChRETOREEMATITE 2. T
hb, Mk 100mg ZEDhic 3B O HEE
/BEKEMEZ, H7RKEIFAF—ICTERL, C
OERKICH 10 RE#B (PCA) BREBKEES
BlLEBEDICiNZ, 0°C T 30 4EfkiE L - %,
BOEEL THBESHED S, COLBESSIKBS D
PCA ¥T2[Ek5. 20T ohiBic =4/ —n:
2lvi) % Iml jnz, 60°C 54
mE L, BEERL. oI oBEER2HDEL
TEiic 0.3N KOH # 1ml jnz 37°C < 18
RN 3B % T80 7. k4R, PCA <o
L, BODEEETEO>TCLIERED . Bokthils

5it5% PCA THOT, thikENOLELAE
RNA 4 & L7z, RNA Z#il L7280 othi#ic s
5icS5% PCA % 1ml jmz, 90°C < 15 53R
ARG, ELDEc IO TEEELKICARIL, b
&% DNA HE, Rtz s o7 BHEE L.

z—F (3

DNA, RNA B LU/ oRKoxER: DNA &
Dische und Schwarz (1930) OFEicHEOEXY 7 =
=T YV TRE X SRR B IR VTR R
L7-. RNA 2 Davidson and Waymouth (1944) ©
HEAETELZT, ALYy TRESE, L RNA
ZEEICANTER L.

gy EDERE & o HABEO WkE IN
NaOH THSMEL K%, ML >ThEx:
WY, 2o o T Folin HickE- &, &MmET
NT I ARSI O CEE L.

FISHE 2 NOROBIABPH: 5 /7 HD
BESGETARLICE DT, hBRME AT ARK
thCEER: L, 10,000 X g T 10 53RO 8% T2 0,
ZOE#EHEE L, Ornstein (1964) o ikl
THRYTZ YT w4 FEXRRELTT « 22 B
WEETTIE DL
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Fig. 1. Changes in whole body weight and
wet weight of the midgut during the devel-

opment of the fifth instar larvae. -—-e—:
Whole body; —oc—: Midgut.
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DOALIBERLICIE 1.4g LigDl. LT, KAE
DB SR FRERRBIEEEO 2 ODFHET
FHAMBE DR 4 DBZEAE T2 880RERT.

HBHBEOELIREOL(LEFTF LTS, &
bbb I AEHISEBIMILEY, ARNRLEA
B 3IHEIEAN E B, chbhd aHETHRD
fo. ZOHAR[THAFHEY, ISiIcEbTaicit
W, fBRBOERIRECEDOLTHOD . TOE
B> T, hiBiE S 2F»IiEiE 3.5cm OB
Tho7bDh, RO >NTREIEHL, KA
34 6.5cm TRE LG OLMNAFEEEIET S LS
CHEATE TR 3.3em (D& &EDfk. UL
WL ETR, ARMIE~NEL, ALK It
3%, 5l&HETEEANObOERRFLES%:
RBoTihi.

2. RECHESTRBEZO2Y IR LBERD
ZE)

SERERB i kO5hEEB D 4 vy HELE
DNA 34 * RNA o#EoZEs)% Fig. 2 TR
. 1 FHoMBMos vy ERBIZSS 1 BERIE
9.5mg T, 2ABIKERBHDTHTLRDL, £0%k
FEBICHEML 3 EEoRAIC 1Tmg THRKER
Dfc. SLREEMNES, BRERLDAREEHINEL
THIcHD, 2V 7 BRBARKL, WO TEE
iz 1.5mg it TP L. RNA BOEF 4 —
ViZEvRIBRBOENEBAYMTNS. ThabbS
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Fig. 2. Changes in the total DNA, RNA
and protein of the midgut during the devel-
opment of the fifth instar larvae.
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&5, SEIPEMS4HECATTERICK
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BHMS 4 HEE FHERINO 5 SBRAL Biilicd i
3. £OWRAZREEILL CHIcESMOC Dlhicit
BEAERESBRERNRALN L D 7z, i DNA
EY4bo RNA BHoZE#) iz DNA BEMhpx v
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Fig. 3. Changes in the ratio of RNA and
protein to DNA in the midgut during the
development of the fifth instar larvae.
---e---; Protein /IDNA; —e—: RNA /DNA.
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vy BHIEBEBR T AVEOFTELRS %S
OHREHBIC BN THEREREO0 Bicd ELT
5. AV HEORERBICE BT SHENEET 4
Ry BRIKBEIC L DA L. Fig. 4 i BK %E)
BAEFAES S5 7THOLALBDERT. 44648, §
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Fig. 4. Changes in electrophoretic patterns
of protein of the midgut during the develop-
ment. The staining intensity of the vari-
ous bands by amidoblack, which is apparent-
ly indicative of the relative protein concen-
~trati‘on, is. illustrated by variation in stippl-
ing intensity.
SR EWE B CT, BT BRE Yy FRSEE
T2, BHICEABL0OEFHEHLNE. 44
HMESHWMEARETSE, HI9 L2200,y FiIEE
nENRC IR 4 SBlicE 0, SO s &
4%, @1, 2, 4, 7, 8, 10, 11, 13, 15, 16,
17, 19, 20, 21, 22923 DKEHONY F iZd445E
SEMUICHE U THEET B, TRBS NV FiZ4H
WMz Eshd, SalicosBHons. E£iE
6o ldnyFok S cidsicosr@EDon, S
RN T 20055, Kic S S LM &%
BT A EHPEBUTRROELOHHEONYF (B
1, 2, 4, 5,8, 9,10, 11, 13, 16, 17, 19,
22, 23) R HoNBN, ThoDHIbHEL, 2, 4,
§, 10, 11, 13, 16, 19, 22, 3D ~v F 3 445 5
LUOSHYHMEMPELEZBETHEALEL TS, L
LIBSES Y FESSHEEEcEONE D
Th3. HEUNYFRAFELS S/ HTTHE
ETEHSESSHBIES EMET S, TichRic
FEELTORE LS & 20 0Ny FEATHIE» S AT
3. W IC R EIcA SN BE T~10/8 0 Fis ]
KOMEVSY FELDEA DY FOXFID
(1D, X TEID/ Y FIIEIICEMEEL T
LES. EHS5A5HHICOSFEATZHEI, 124
18 D/Nv FHid 5.

B R4Sl SHY R & &R U CHED
DN EHHBEH, 4EEBEICLTENETEL
LTy FWIHELIZD, EHHm LAY FOH
HEALND. NHICIIETI~I0 Y FoLkSicl &
OMEVN Y F &L DEA DNy FORBIDD ML
Kok, SLICDOWESINY FORbEDT D
ENSH LWL DTS,

# "

A4 205 SGBRMRIICE T B EREIE, 2%
FlicB 2 BRE0 8ELI Lickds. AT RIE
RN ShTHEEDE L TREEN L CRE/RE
BN, 2 TEREZHKT ZHRMP 2 vE -]
ELTRHHEN, H433RKICERET 3. dliEz
DIODHLE PRI &0 S EEZARBEEEL O
TH5. LrLEXoRABEIHKKIE, A4 208
GBI BB BB B iIc RATO VI FIE
L, SE2IHN0nL0 REYE @I LE FEERICA
3. OIS BREBICANE, B0 BB IEEEE
HRIZEZ T o» GIRMEMcRL) £/, «©
L AL BREIR B2 TH, TNHBLASIODHEKE
TRIETEHLBB O, H 30 ITHRRaN s Bk
BRI OO, A S ORK THREEMERD
BEHEIHONBZDTROMMNEE & 5 AIEHENE L
505,

P OBEROER % A5 &, Fig. | R
T & 9 ic, BFE KBTI ENEmL, BAel
AR ERD ARNHE LI Lics>T R LTY
5. EoCHBOKRESE S AICINEL, BF
PBEACKZICESLBOARELRY, TZOBRARER
T 3 EHEATINE 185, TROLHGHAMO KX
SELEOBEHEEIA 3 ORI EFEECHERLTY
BEVASL. Fho MR OrM, 19700
DOEEFIEME O A8 d 5 e GLiE, 19555 414,
1957; $@{L,1955; 7000 - i1, 1970) &> TS
MTENTVB & DT, TLBOLBERE & b ARk E 14k
OEALDBE LABROHEAERL TS, Liz>T
HIRE OF T EIH LI TE DAL & SRR L
T3 dDENES.

Figs. | 3L 2ITRT LI, HMEEL V7
Bk id, REOLETICE>T, BITLTEH LT
3. THROLMBEOERICE B 2 vy Hibo
EB I ISHERE RS 5 & v B L 3HEIC
P24 v BOEHERBML TS D EED
na.
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FIBOMBBENTIE GEH, 19435 R, 1970;
Waku and Sumimoto, 1971) ®EEEHOLH ICH
TEHEMENSHE ML S, B4 20RBEHHD
ERERFIREBEDOTREL( LY, BEESNHNT .
ZL TR EL ORXBYEBZ720DIC, HLTRIRERE
BEACIE Y, FiucBilil e BBREEIE L 125,
U LBERICS D LRI BEAME T3 5 i Pk, B
HEUEMMET T 3 ¢ L IIRERB I S higiERk
vy BORNEBPERIGHEOER LIZTETLT
WA EMSHERENE. L Lo Efsngs
OHE S, AE L5 &hGHAMMIRE T OBE S
BREMBLL TR EBHBENTVAEY, ERI O
HieHling v g BOEHE LT B5DTHS. O
& vy BRSO MRC K DA bDEEL
SNBH, —fl, BMEL VIV BEOARERT DL
HEDLNS.

2 oy BRRERICESN L CTEET S #ETO8
{Z¥Es2 mRNA B L& 50, 2o mRNA off
HickoSE, YEY - (RNA 2 EoBHEERK
EOTARENZ L EMDLDOTVS. TRbbE Y
27 EOARICEZhICETLD RNA RS 1 3
TEBMETHB. Lo TE v BARDEBIC
i35 RNA BOEEG 2 v BAR® iSHEL
EZRBLTHEHDLEARTCENTES. £ RNA
DEALE A3 & Fig. 2 TRT L) KREVEL KD
aTimL, 3 3BoBAeNICEK &S DERED L
TWwL. 2y BOBNESZCO RNA B o &
FHEBOTEILL—HLTHBEEEMLS, Thids »/°
I BEEPBAEMCR bBATH L EERTIDL
Bahs.

4 RNA B3RS AE LB LI 0 HML
T3, UL LAERKEY O o RNA 80ZH i Fig. 5
WRT L5, SATHIBEEL, ThEDREELVE
&, BEHOEINEET BT Lo THiRED L
T3, DT &IF446MicEd /- RNA L 4R
iz S RNA pfifaE tic BERMETE 2RE
THRESHh, ThrRERBOETIEED TREBICH
DLTWL CEEBRLTVS. 2 RNA th ki
ADdDIE IRNA THBEBEENBDT, &<
z@ RNA 3 44%5h & 4REFichid T HREI
YR —LOETHRESNTSSHICED, BEER
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Fig. 5. Changes in the amount of DNA,

RNA and protein of the midgut during the
development of the fifth instar larvae.
—e—: Protein; ---e---: DNA.

W3, 2ODEREMNELONS. b USSR
WETIEO2TVEE 5, RFME>T DNA &5
BmLTWwReTHs. Lz s Fig.2 & Fig. §
CRT&LS>ic DNA B354 1 HE » 57 HBBOH
WEBLTREALELTH 2. > THEEOHM
BB oENic X 5 D TRE S MEOIRARE I
B boL#ERINS. o iFdEHE (1943)
L2 HBEBOBEBENEET, SHSRRMMY,
AR, MR & SRR LIFhicB 0T 453
BREBEEShE» 2/ EEXIL—HLTWVS. L
MOTREFICHES DNA 2& vy BEO BN &
fDRBAREIC & % HIERS OMINEEKT 5 5D
EEDLNS.

Davidson and Leslie (1950) 343t L 7-fic &
WTIR, Bkl s 2 MIRE O BRI R HINT 2 @
KhbBT &, wmEITHIE, DNA Bicxtd s 4 %7
BREOLIKIDTHBOMLOBEERZRDLTC ENT
B kel L. S B Y 5 ko
DNA Zicxtd b4 v/ BEORE 3 BB L4 AE
KHEKREL S TH b, Wi 6 1HTREKBED
1RIZETHDOLTVE. DT &h 5 hIEiEEmE
T3 HEE 4 BEK BB OB B b BAT,
INoOBEEICHEE T 28RS v s BOBRBEA
Kb TS boEERINhE. ChitK LTS
BE, 6HHRENED DN TRERARRR N
LB BEE MR E DT b LBbIE.
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LTEALTS. $£7- RNA Bid 2 v¥7 BEIC
LEFLTEMLTHS. LirL DNA 35418 B
POlETEREEOMERL, RECHESIEHTE
EAEHRLRISO.

3. iRz vy s HOBEBEMET 1 X 7 BX
BTt Lick e A, 23KD& ey HD kg
BEDI. SHGHuC s &, 44%RiIcA SN
96, 140 2ARDIKEHMHEL, HLLFEILID
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Summary

The midgut which changes dramatically from a functional digestive tissue in
the feeding larva to a non-functional digestive tissue of the non-feeding larva and
pupa, so-called a closed system has been regarded as a vestigial tissue or degenerating
tissue (although it posseses excretory function and other unknown functions).
Although little is known about biochemical changes, especially protein and nucleic
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acids, in the midgut during metamorphosis, histological studies on the midgut during
postembryonic development have been reported.

The present study describes changes in composition and quality of protein and
nucleic acid in the midgut during metamorphosis in order to examine the relation-
ship between structural and functional changes and biochemical changes in the
midgut during metamorphosis.

The amount of protein in the midgut changed in parallel with the wet weight
of the midgut. The amount of RNA changed in similar to that of protein con-
tent, but the amount of DNA was on a constant level during metamorphosis.

The soluble protein in the midgut at the fourth instar larval stage, the fifth
instar larval stage and the beginning of the pupal stage were examined by electro-
phoresis in acrylamide gel. The 23 bands were detected in bufferend saline extracts
of the midgut in the both larval and pupal stages. There were a number of quan-
titative and qualitative changes in the protein pattern between the fourth instar
larva and the fifth instar larva. The bands 6 and 14 at the fourth instar larva,
disappeared at the early stage of the fifth instar larva and the new bands 3 and 9
appeared during the fifth instar larval development. At the prepupal stage, the 3,
12 and 19 bands appeared newly and then the 7 to 10 bands were not distinguished,
because each of these bands diffused as one band, although the many proteins oc-
curred almost in the midgut in the larval and pupal stages. The protein pattern
in the pupal stage was simple compared with that of the larval stage.

It was found that the degree of the increase and decrease of the wet weight
and protein and nucleic acid contents in the midgut follows closely the degree of
feeding activity of the larva. It is suggested that those changes reflect changes in
the structure and function of the midgut at the metamorphosis from larva to pupa.



