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Effects of X-rays on respiration of Sarcophaga pupae.

C. Sato, S. Sasaki & Prof. M. Sakka

Tohoku Uniuersity School of Nedicine.

Age-specific amount of oxygen consumption of pupal Sarcophaga makes a U-shape curve of respira-

tion and ascending part during latter half of pupal stage was inhibited by X-rays. When measured

on the eighth day of pupae, inhibition of respiration responsed differently with dose and age at which

the dose was given. Within 24 hours after puparium formation, respiration was very sensitive to in-
hibitory effects of radiation but when irradited on 4th day of pupal development, it was quite insensitive.

Sensitive component of respiration decreased exponentially with age and mean effective dose of inhibition

increased exponentially with age (0—4 days).

During this period, fraction of isolated myoblasts in

muscle tissue also decreased with age. Inhibition of respiration of one day old pupa was significantly

related with decrease in protein of giant mitochondria of flight muscles.

HSHRREZ e R e @ { St trichfio
TETTAHELETE L OEWRTHIGNAT NS,
ZeRRdT LS 2 L AL PR ETT
LTWABDTE DX 5 i RO BAHREZ
ZEOCEE 5 FRESHTEV. TEEHoR
Boirdr L i L - o#Eim i kol
X IR EE 3 B O AR A L &
oo BREyERLLMF CBEE &0 &ARbR
LT LRI 2 X 5 AR TEAERZITIRD
fo.

W& A&
€ vF 7 = OWELHEE BRI RTHRICEE L

WP iR SR 2 R Ec R L T SRBRC

L.

FEEHT50kVp X 4, T S D2lcn, EATER

Tent 57 A4 :/ﬂ]]‘_ti':_'E§¥:jt’\“ﬁ%ﬂC 1 mmgf’m\

B B\ CfTieote. MY 7 7 7 AR S

CRWTY—2 VAR IO EZ b ) — ViR BUE

MR A & ViR CiT i ERRIRET & T
oG R IBSE 460R /5% AR LTc. ARZEE D DI
H X B KR ORI B & HETE S B A ESL &
T\ O CA IR TR & A 3 TR
BT ERT.

MRS Y — 7 v 2 RIER T L E MR R
26°CCIITE L3024 b opl Oy TiRL7:. 16
ERED DI T ~28P% B To,

77 b i v ikt Huxley-Hanson® J-Chi
WL 7nd= i -V CEREYERL TRE
Lic.

$ b= VF Y 7SR ST OKY0.34M
FEgEEE (0.05SME DT A% 4is) FThEY S
A4 AL 0°CT 300— 800x &, 10Tkt %4
4r& 800--1300% &, 104y T3 Ao /s
T 5 L4 3 E T . HEIEFEGER 1 cck &
hiZweFEo Ly — ViETERYERLIZ. 300
— 800 % EAENCIIRANG 2 F =2 Vv VY T OT0—

— 36 —



FRM414£12 5258

80% % &is.

A=+ 7047773, BERe 0.54Ci
*H-TdR J:§#£27°C © SHFRIE L 7 710 =2 —
NTT EE, 27714 R % 5 %P CAT30
DIE, S O NR-MI F ;& v rykc 4580
BEYE U A% b 8T 4 L o b R B L
Bt & Lie.

MR X FiFflan & Hugiiahc 5
TRE>EEEHE L. HruMiazms L cq
% 1EZFEEFTE 0T, kirk BT
DR OBE X 2 = h el fFE s 1z,

HEEHFMAN R 5 X0 *H-TdR FHA LR
BHREBRO ML DBREDOIRIE L LCf\VicnT
»5.

B &

06 1 B4 b BEATRERTY b pPOk R I B S
T3 HRERD T 5. R gh b S g s 3
LTI STWA, 37\ 5 HEA oMl

1181

i & SR BRI T LT 5. 5 BALL
B R 4 R L IR R L 2 o
ERCREABIEE R LT 5, TR
E R SRR Y RIS L 2R
U TRBEBEBERIE L HEL 2T 5.
B EAIH v A MECE, X, BEEN K
WERE . B4 0 —98HER, MBETE: 0 —27.6kR
DREFE OB & PULE R OWER B RIGERR & L c
KIKRL., BEHE N 0EL v Fick 2\ 4
&, B X OBERIY PUEE R S Fiedh L ¥ ©
XL iR A& OBR I B~ %

b 0 — 2 PRI CRS L 192— 194B5R5-C
TE U ToRPR R o3 RS R L C Y . KIS L
7o, BF L 96—98WF M4 LABE D% 27 .6kR % T
TR L Ol A R S 7oy, 0 —98HEfg4
SRR BUC E FRShE LB (R i)
oy & REHCR U Tiila R S ISRV R %
BATWD . LR EHERSEERS D Hb 5 =

EREPRNTH S .

Z OFFRAC 1 35h s 4

BRI & B U B RS A R

Table 1. Effects of X-rays delivered at different pupal ages on oxygen consumption
measured immediately before inago formation (1 O, for 30 min),

E:iyos]lire

in k , P

Age of 0 1.4 2.3 4.6 13.8 27.6

radiation . .
0— 2 20.5+ 2.5 12.54- 2.5 80+ 2.0 2.3+ 2.0
24—26 13.4+ 2.5 11.44 1.5 5.8+ 0.5 7.0+ 0.8 7.44-.0.8
48—50 16.24+ 2.0 13.6+ 1.0 11.04 1.0 8.8+ 0.8 9.0+ 0.8
7274 | 18.5+ 1.5 16.5% 1.2 16.0+ 1.5 12,64+ 1.0 12.0+ 1.0
96—98 | 21,5+ 1.5 | 22.0% 1.5 20.5% 1.0 19.0+ 2.5 20.5+ 2.0_

Table 2. Radiosensitive component in in-
hibitory effects on pupal respiration
atdifferent pupal ages,

Buralags Radiosensitive component
(hours) % D, | Relative
2 (kR) | rrdiosensitivity
0— 2 100 2.4 100
2426 62 3.7 | 65
48—50 54 6.9 35
T2—T74 38 10.8 | 22
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Table 3. Dese-effect relations of mitochondrial protein of 192 hour old pupae
(mg for 10 pupae). Exposure was given at 0—2 hours of pupal age.
Exposure in kR
P 0 1.4 2.3 4.6 13.8
Fractions
Total* 26.2 22.8 20.9 13.8 12.0
800—1300 xg* | 11.7+ 3.2 10.8+ 2.9 10.4% 2.2 11.24 3.0 10.5+% 2.1
300— 800 xg* | 14.54 1.3 12.0+ 0.9 10.5+ 1.4 2.6+ 1.2 1.5+ 0.6
Respiration § 20.5+ 2.5 13.4+ 2.5 11.4+ 1.5 5.8+ 0.6 7.0+ 0.8
4+, mg protein/l10pupae. §, gl O,/pupa for 30min. Difference between 300-800 fraction and
respiration; X*=6.53, D.F. =4, 0.20>P >-0.10
Table 4. Variation of radiosensitive component and other biologcal parameters during
pupal development,
Age in hours 0 | 24 | 36 8 | 12 | e |
Radiosensitive . X =3.14
component (%) 100 62 54 38 0 < DF. =3«
Relative 10 | 6 = | @ p 0.01> p[R°p=_28.54
radiosensitivity (%) . > 02001573 70
Single myoblasts in | o +l X* =732
muscular tissue (%) 9 70 21 1 - (]])F‘ =3
‘ S i 10>
SH-TdR labeling index : PR 3
of muscular cells (%) 72 66 9 D . Hiﬂ_%_
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