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Sterilizing Mechanism of Gamma-radiation in the Female of
West Indian Sweet Potato Weevil, Eusceps post fasciatus
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Department of Controlled Plant Production
(Received July 19, 2000)

SUMMARY

To study the mechanism of gamma-radiation in the female adults of the West Indian sweet potato
weevil, Eusceps postfasciatus, the effects of gamma-radiation on their ooogenesis and digestive function
were examined histologically. In the irradiated female adults, histological changes related to the inhibition of
oogenesis were found in light- and electron-microscopic observations. In the irradiated aduls, a collapse of
epthelial tissue of the midgut was also observed. This suggested digestive obstruction resulting in the short
life-span of gamma-radiated female adults.
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AEVT LY OB D BEHENELOBELH O 2T 5720, IR L HIBRBICRIZT T V<
WIBE QBB MET L7 TMLE 2 H HOMEE~NOF »<HBREC L), FRMRORE IZIEH SN,
70GyHR AT CII SRR oM LR M O IRME CEAREIC L Y, SIBMIRE A O RBAAG I HE S TR
PR ENTAEAL L 720 —7F, 7T0GyREROFE LE TIIAEMEOKOBIE - BILAEALN, H
B IRROLAEMBEITHAE L, £72, REROBEDOT ) a—-F rEE2EBHICLIVEBL,
GYBE TRV IIFEETH o720 2O LS, FUHBBHHICLVPBERICEELEL, KEXR
ZERITIEFHHOFMETO—ETH S LER SN, FHRICEEND 2V RRE R B O
REDLEMEIRENT,

#

BE, BRPEOEEHEETIYT Y YA EDOREEERTH S A1 EV'Y AT (Euscepes postfasciatus
Fairmaire) & 7V & K%' &3 (Cylas formicarius Fabricius) OFiB% BB E LT, NERBEEIZE S
FBiBREBR I ThN T b 2y AERBEAEIC X ABRICEE LTI RERME L /2R 2 ML S IR
DT, MEAMEICOWTOINEILDOEREZHLPICT LI LIZEETH S, T/20E, NERERDOBET
BHROFGVPEFRLLERTETLTWA 2 EPMELLTEY, ZOBRFHROFEMMETORRNZES
CELHIEELFRELLoTWD, 22T, 4TSI ATOMIIHT 24 ¥ < BIBEIC & 2 R LEE % B
LT B 7280, MEOATEMM & AMEICRIZTH v REBHOEEL, NELHELEOFE (midgut)
L ICHEBFERICRET Lz, 72, RBOIFEEEICHT B0V vROERICOWT, HEDs Y a—
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B RH BRI NI EEN CTREAFAT L TVAALEY Y AL OB R % EBICHEH L, AT
LB D7- TR 2 HE OBBIT 20V b60IC & B 4 < # %50, 70, 90, 120Gy ('L A) DEHE
A L7z, TMETR14H B QRS RICOWTINE & P4 B2 M B IMEEIC X Y ikEig L7,

BB 1 10% T F — LT VI — VCHEE L BEE KL, T ) — VRFITHA L2, /3
T4 AL, 370 =22 X ) 5umDERY A AR L, JEFEBEMEEIC X ) HEBIE L7,

EFBEMEREEE  25% 7V VT VT e N - ) YERIRER (pH7.2) HCHART E LIPE & 2 HL
DL THIEE LR, 2% 4RIy 7BTRHREE LR, =¥/ - VRFNCX VKL, QY-12&EEH
ELTIRFUMIBICEM L, HIRATA 7 THBOBEUR IR L, 7+ VAN—VEIHERE T
Y= MRy T allfEEE, 2%EEEEY T oV EEBOSEEEY TR 2 B L, BERER
WOy ¥ —OBEFHEME (HIH-81008!) 12X ) MBEBR L BEERE 21T o7,

F)a—rrEEORE KR E 1ETO5% M) 2 u— VEEEE (TCA) M2 TH I AKES A
P—TEHRL, ZOSTHICLVBONEECSEREOLY /- Va2 Mz 5T 1 HEEW 2, @5
BECE D7) a—F U akss, TVAUVHEREICLY 7)) a-r U ERRIBERE LY,

15 S

1. EMHBDIIFEBETE
AT LY DI, WAFEER (telotrophic type)
D 4 RKDOIRE/NE (ovariole) 225 7% ), JRE/NE 130
% (terminal thread), Z£JHE (germarium), P H
(vitellarium) M OUVE/NERE (ovariole stalk) D420
Horic KBl s 7z (Figd, (@) SREEAIE (L2 Hik)
DHFAR TR I & KA IBL (follicle) A553+E
L7 (Fig.1, (b), Fig.2, A, B). J0AZIE 1 18 o IR B AL
(oocyte) % JEfg FEzMiFE (follicle cell) ASHL D B A 7%
ETH D, P4 ~ 6 HEICITIIRLIZER URBRIE
EL, M8 HRICIIZE L -2 B 4 50
DIVERHIZE Y Sz, FHEI0~12H BROINE T
BREAOIRABIIIIREMIC X D o oh, EELL TRP
W7z o 7208 bR MR & 0 BRE A HR A o B B i &
n (Fig.2, C), T4 RO EERDIIEHICERE L T
w7z (Fig.2,D)o
EFHEMEREORKRE, WEERTHOINEOEE L
BEHEOKITEEL, 7827 12~ F >~ (dispersed
chromatin) & &##~ @~ F > (condensed chromatin) I
FoThooh, MBEBERICEELLZIMIVFYTR
/M GAR L, MO E B I IR AR O SR ¥ BT
Fig.1. Diagram of reproductive system in female ERIE DI &2 L T 5 &SR 57z (Fig.s,
adult of Euscpes postfasciatus. A)o JBEERAZE O IIRE Cid B R AL o M i E
(a) germarium, (b) viterllarium. Abbreviation of term EAIAT LS 302 Ay AV L A2 R
in the figures, e: egg, es: epithelial sheath, fc: follicul o
cell, n:nucleus, nc: nurse cell, oc: oocyte, og: RElifla O R 8 E O I 2 (Vitellogenic layer) & DHOHM
oogonium Ja Rk ICiE, SPREAROIRE RS L& O U7 ER O
EERYPLHAFAEL B Y (Fig.3, B), JEEFICIES

(@

(b)
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Fig.2. Histological features of reproductive tissue of non-irradiated females.
Fig.A,B: Ovarioles of 1-days old adult (A:X 40, B:X200).
Fig.C,D: Ovary of 14-days old adult. (C: X200, D: X400).
Abbreviation of term in the figures, fc: follicul cell, n:nucleus, nc:nurse cell, oc:oocyte, og:oogonium.

vy WIEER (protein yolk sphere), FEEVEINEEK (lipid yolk sphere), 77V 2 —7 A (glycogen
granule) DSERE LT\ 7z (Fig.3,C)o

2. BEROIMMKBE
BEHOIMBORET IHESINWIIBHBORT IR LT, IRoXE SIS tEROT FICLEE D,
SR D AR, BALDSA SNz (Figd), AEFAED S 5b L 72 BHIRL O $d50Gy BT R CldFERRGT R
#40% 12 L, BRBYHZR SN0, 70, 90GyHRATH TIZIPERKIIEEICHE S /2 (Table 1),
BFEMEBEEICY Y, ER EEMBROIZER 2 O~ F >~ (condensed chromatin) 2L > THD LM,
HRERICRBETEEOEVHIEVNI Iy FY TRHEED ) K — 2054 L, ERMEO/ERICIX
PRERIERE 134 A L TV WiikEd R S/ (Figs, D)o

3. FERHBODBOMEZIEE ‘

BHROBEEINEEREORIE (foregut) & %M (hindgut), WHREEOFE  (midgut) @ 3 DDE S
RSN, FHECHEHILLBNOKES»ITbs, FEEEME (BB LE) ZMEHE (columnar
cell) & HrAHMIML (generative cell) 2SR EN TV 5, FERFHOFIFZIZIEARDI D 5 HEMABI—BIK
WEH L, FRBANECIERRESFEL TV (Figh, A). BTHEMEICL 2PBEOBECIX, M
EHTHEMBIAERE T X 7245, RIRMAZ (goblet cell) 1ZFERTE 2o 72, MFMAEORMEEOENK
*Fig6loRTo MEMOMME (microvilli) DOIENEL I 2 BOBMED 2 Y A7 %D bay
Fv 7, ME/MEME (rough endoplasmic reticulum), VAV —ADHFEL, BORTIZIZo|RI a~<F
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Fig.3. Electron-microscopical features of ovary in 14-days old adult (scale: 1um).

Fig.A-C: Normal adults, Fig.D: Adults irradiated with 70Gy gmma-rays.

Abbreviation of term in the figures, fc:follicul cell, n:nucleus, nc:nurse cell, oc:oocyte, og:oogonium.es: epithelial sheath, gl:
glycogen granule, mv: icrovilli ly: lipid yolk sphere, py:protein yolk sphere.

PHAE L7z (Fig7, A)o MEMEO T TIERAER (basement membrane) & V) N7z BIRER AT TH

BN EBRBEE ICFEEZE L (Fig7, B), ZRERO LEEHCIIHAEMEL (generative cell) HEE LIFHEL
Twie (Fig7, C)o F72, #BLEOZATICHNLEME %A T 2B OBEMAL (mycetocyte) HSFAE L,
BN OB O FE I IE L BOHAEMBE LR ICIE S LTw/z (Fig7,D).

4. REROPBOEMBEE
R RO G EEOMEMBIZELZBREZEL, #B ELEEEN - BIREE% L T/ (Figs,B,C, D),
MO BIIRFIC L VBB L, BEHREOEMIZONAEIZRA L7z (Table 1),
7T0GyRETROFHNE %EM%%EE%&@; ML 2 5 O ED S AIRIZEF R L FARTH - 72
25, MR L CEC, BOWNIMICERM s a~vF Y 2FFE L (Fig7, A), BER X ) MO7- A H R
ORBLBHTZ, 2 /{k@% f)\y Table 1. Effect of gamma-radiation on mature egg number in oviduct
< %m‘é i (Flg 7B)o HAEM ORI .columnar cell number in midgut and glycogen content iI;
B BIELTHBY (Fig7,C), HEBEOA

whole female body.
LTI AR R D 5 PR S A B S R L A0 A

Irradiation | No. of mature eggs |No. of coumnar cells| Glycogen content
LTw/: (Fig.7,D)o (Gy) (n=15) (n=15) (ug/mg) (n=10)
0 5.4%0.5a 49.7+2.7a 54445 1a
5. RO EEADRBEDEE (Table 1) 50 0.4%0.2b 37.0£1.9b 19.7£2.3b
70 0 b 28.312.3¢c 16.4%1.1b
‘ ) —a—rUE QD g
RO 7 7 SRR 90 0 b 19.14+1.3d 10.4£2.0b

= : sz = = /J\
BOMMIZNEL CRA L, 90GyHAS Values are the mean=S.D. Means with the same letter are not significantly
XTI IRBREHEARDSIHD L 72, different (Sheffe’s Test, P<0.05).
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Fig.4. Histological features of ovary in 14-days old adults (X 40).
Figs.A: non-irradiated,. B: 50Gy-irradiated, C: 70Gy-irradiated, D:120Gy-irradiated.
Abbreviation of term in the figures, ag: accessory gland, e: egg, oc: oocyte.

£ =

A LAVOFERFHOPERKFH O T, W EEMBOZSFEZL, MEHIZIEED
FatkhsgE L, SRR ORBEMOIE L iy bl & o oM BRI I3 S OB EBIRD S
HONTz, FRLHRZIE A Y ¥4 2=A9, Y auPaynse, £Za7H), Y INIY TY
BEINTBY, ZoOBMMBLEEL AN L CEle LMD S IR b ISR (IR E & > 3 BTERY
BHOY7uY = (vitellogenin) 2HLNAENT WD Z LR SN 5, TRETEBALLNIC 1ML BRR
FHRLWEERPALN, & 37 BIRERCHEAMINATRAINERBICER L, I CONERRA
ERIATEDR T D EARBREIND, —7, BEHOMEIAFHFEBRL THILERORE SDF
IC, WHROETRIRON e h o, HIEEEMREOKISRE O~ F Vil o THD LM, B
FADEBICIINERTBEWE 35 LTk dh ool b, RN X 2 EMOREL L SPE Ry E
DHAGHEFIZ L o T, WBMREOREFHES NS Z EPHESI NS, ,

AEVY LY OBFROPEHOMEMIBIZE L < EC, BONBEICIIBAEME BRI/ LT
720 ZOBBAYZIER ROBMICREMRNICOMILPFELEP>7203 LT, BEROBAN
CIREBICHFEL TV 2 &b, Bl o TP EROMEHBOEBBRESHES RS 2 LI2LY,
FLEMBESEME ORI SN T, REMMLADOLEZ NS, REMBEPTE LEOMBELEE
SELHBBEFRONZZ L0, HEMBFHIREICERZEEZRIZLTWAE I LRSI NE, B
ERz 2R S AR AN X o TEICEHF I TV E25, BETHR TIIHEMR ORI HEE LA
FROGEFBEEINLG I LIZLY, P EROMMMEOERHIESh, HIEEOMELZ SZLL
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mid-gut epithelial cells in 14-days old (X 100).
Figs.Amon-irradiated,. B: 50Gy-irradiated, C:70Gy-irradiated, D: 120Gy-irradiated.

Fig.5. Histological features of

BM

Fig.6. Schematic diagram of a columnar cell of midgut.
BM:basement membrane, CW:cell wall structure, G:golgi
aparatus, IS:intercellular space, M:mitochondria,

MI:microvilli, N: nucleus, RER: rough endoplasmic
reticulum.
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Fig.7. Electron-microscopical features of mid-gut epithelial cells in 14-days old adult, non-irradiated (scale:lum).

Figs.A: upper part of columnar cells, B:lower part of coumnar cells, C: generative cells, D: mycetocytes.
Abbreviation of term in the figures, cc: condensed chromatin, mv: microvilli, pc: peripheral chromatin.

Z2oh, ARZHMASTVEFE/TAYTHI/ROLNTVS Vo 2O L) IKRFHROFMET LIE
BIHEE, HURREOHEEC L 2 RBEROBRTERKBLAbOTHY, FyviBE LAY ) I
BHICET ABERER L —B L Tz 9, _

A EV T AL ORETIZS0Gy D BEHREE TIRAIIAE S N-DICH LT, H#ETIE70Gy T dEZBIER
BERTLEZ OB ERBFVEHBNCESRICHEEL I 00, MR T Y <HBICHT 5 £
MOBEMICERD D HZ LA DrD, BROEFMILILHECEEHCHLT 201 LT, HETIEEHR
HICAMET 5 2 L h 0, HYBOWBCRIEOHAHEL ) b AR X VR BEEI T EER
bNG, FRBEEZMRETVEFEFTTLVIZOVTHRENTVES Y Vo RERBUEAEIC & 2 BFRERA
BHATONTNAT U E KUY AYRAEY Y AVIIOVTS, ARMIICOAHEE RIZLHE%R &
DML B 5 2T, FRIET 5] R 885 RKRSHE M0 7% BT ORESBR LK
HAETH S, :

e ERICE LAEE ZTEW 2 BE I NI REEROH £ [ORHE L L5, BT HEMSEHREICE
L TRV R RFEREB L V¥ —OFEHET, EHEHLHETEICKHEE L LTS, A8
ZeD— T CE LR BIE (No. 06454059) DB A 2T TiTh o7z, ML THELXRT 5,

51 B X &

1) Behdeid - IS - bR B - BAR RO B JIRE . 7UVEFR VYA VOEBTRERICRIZ
TH BB OFE, kB RKS¥EPHE59:11-20, 1994.
2) BHER - LIUEE - MRAR- ILOESE . 7Y vHEBSICX 2 7Y € N3 VY AV EOREBAELOBEH



Fig.8. Electron-microscopical features of mid-gut epithelial cells in 14-days old adults, irradiated with 70Gy gmma-
rays. (scale:1um).

Figs.A: upper part of columnar cells, B: lower part of coumnar cells, C: generative cells, D: distribution of rod-like bacteria in
lumen of mid-gut..

Abbreviation of term in the figures, dc: dispersed chromatin, mv: microvilli
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