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HARPE R 2 SRk M6 H4%

X o e s 1 v CREN RIT T

HBKFEFB I RESRE (B BEERR)
BmEF B KX B OB

(A1A27THZ=A)

Effects of Xray Irradiation or Ascorbic Acid Metabolism

Takaji HASHIMOTO
Department of radiology, Faculty of medicine, Kyoto University
(Director: Prof. M. Fukuda)

1. Adult rabbits were exposed to total body x-ray irradiation.

Decrease in the ascorbic acid content of the adrends, liver, spleen and blood was seen.
In rabbits irradiated at 1000R the ascorbic acid was decreased immediately after irradiation, 400R

did not result in an immdiate reduction in tissue ascorbic acid, but rather a tendency to increase was noted.

2. The effect of x-ray irradiation to the liver is about the ame as above.

8. The ascorbic ac id loadig test was performed. Decrease in the urinary excretion and high ratio of

oxidized ascorbic acid to total ascorbic acid were observed in irradiated rabhits.

B #% E

FOE R B B\ SR B BRA N & 5T
EHWTFHE N, BAFREEER R oE AL
DHRERY, BEROEPZAERER I ER
FHUBITWTD TS,

SR OEYENER OFRARIE L LT, 4
I {bh X UERIC X 276/, kofaiismee
eIk S RIGRILIER, Zoo0EEER LUK
B ER BT 5 Z e REZ LN TN B,

¥y v COEPFENEHCOWTABE, T
AaNE R (AsA) BT e Furzxa
LMEVER (DHA) Wb, Fh & h kEis
#, KEZRERELY, 77 VEEPDPNO
&9 WBMGE TEERR P T B & 5wl h
T3, ZAZF3 9 Ferurialry
VEBRRT AANE VB R BENS TN F IV
LIRS T 2 & b v 3.

IDX3ES I v CRAERARRGBTIER &

BHABRE D2 LEILNTE Y, XRBHO
vy v CRENC T L TxsEka
=5,

Frvsy sy CREHERMSETET Y/
BRoORF L EECERREELDB, ¥¥Ivorz
R RAMEDRB ORE RS 2 5.

H. Selye ®p 35 Alarm reaction DIz H
TH IR BRTEAR, AIBREREES 3
CHRE L PEEHMEREH I TE T3, fine
< WACTHODHGWAHML, AIFEEOREEER
EXEy IV CBALERL T 3.

HOE OB TIXE 7 8 v C O & v 3E@R &
WY aRTFATTFT 7Y —DERMEES N, B
WFV A EFVVEBBOARKIC S-S0 3 2 k3R
HAh T3,

L EDB R 6 B SR B 288 3 v~
CORTBMZ 5 T MRBECELT3ERL DD
RHBLEILNS,
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XN ¥ I v Clt T RECET 284
BELRBNS.

¥ Iy CABEOXIERIS 1 X 2 T 1.7~
2. 4pumoles/1000R MY ¥ I v CRHENRB 25 Z
ERBEINRTWBY, ZofEES R OERINE
BT AXERORD > bTHARTHS.

EEPRAVIC XEREENC L TY ¥ 3 » CBEEMR
HBEVGIINT VBN, ZIi2d & ST Kretzch-
mar, Ellis® (I XEEREEZEOMEHRY Y 3~ C
WEZMZEL, BER, [BEFECBYTYy I v
CoWDL R T3, EXREXRES R
1500R 2 X DM ¥ 3~ COEB L D12H 2
LHI B2 WP HEL, YoxrXIgBw
THi, BB B 1 ~48Kfm Y Y 3 v CIRA %
RT3,

A FEMEO—HA L LT OXIRBH OB A
BUYBRAMERERLIE Y I v CEOBERPR LS
E L72% oIz, Bernardini® 13 X§EMSIC X 2548
MEy IvCcoWd ¥ B L, Wexler 82 13
625R XikaH—RRIIC L WEIBEY Y 2 v CH
BROFHIWD WD T 3.

Oester, Kretchmar, Bethell'® i 4B —RrfR4T
12k b Long-Evans 32¥ v X 3 CRIT, &, M
WrhY ¥ 2 v CoRD, KR, |, Fhysy v
C DREDWAD, Wistar Ry v 3 X 3 CRIE,
i, B, S0y 1y Cowmb LT, BHovy
IV COREENENY 3 ®» T\ %, Hochman,
Bloch-Frankenthal 2593 3 o 5 X 3 CX§ie 8 —
RS 21T, BIBY S 3 v COMDEHDED
L7350~ 200R, 400~1000R T b 7 Dk
FIFE LW E RME LTV S,

RENC B\ OXEFRF I FE R XERme 2
1T, HERY s 3 v Gl 100~200R Tl 3
Z8i d, RE 500~1000R TR 2R, ey
IVCARREBMRA DB X3 THBE LTS,
AREZE AT Y P RHWZERT 200~1200R
LR LiEZRTY 7 2 v CRI RS 1 8RS
ICRIRET B LR~ T 5,

FE® X XFREBFER 2 F R ~ 7 X RS
1HE» LM I0AME O REZRYY 3 v C
DD EFD T B,
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TRV KRR # TR OB 7 3
YC(TAINEYBASA+F L YO 7 Ao LY
YBDHA+V 7 } Vo vBDKA), @by ¥
YO (Fe Fu7xalV¥yBDHA+ Y » 7
o yERDKA) oW TEER ¥#% B ilsE,
By 3y CHMHRRETWE Y 3 Cfhe
DWTOXIROBELHFEL LS & L.

EoE ERAEX

W—TH  EERAE  SEERENNC 12 RE2500~30
002 OAFMESRE 2 MEH L, TEMOL 572
— @R EEHE Lieo bRt L. ok
BRIV VK100 2 L 7.

WoE XN FE XEBESEEEEERE

160Kvp, HEHE 3mA, @AM 0.4mmCu+ 0.5
mmAl  F7 A SRAETEA0cm L,  RFEE
DEH—RIRA B X G —EE 24720 7=.

EH—RERINITE L b B 2w, R
HEFEFBFMcERE L, FE% 6 X 8cm? DR
S TR L7z,

B Y v CMEE: ERRE, Xim
HERFEC O TR, [Eaedh, RPOBY 3
¥ C, BILHYZ 3> CERHlELS:.

HEHEZ 248 =bu7x=2le ¥ 5 ¥ ¥
R L, M OV OB, s
DWW TEBAER 1T, FRIZDW TUEERET
Dz, HECGHAKANEREIH 2 EH L.

E=H EERERE

B XEem—iREgomhey 1
A48 0ZR) 200R, 400R, 600R, S800R,
1000R XifRFRSFRE T OTC, fiS X vESE, 1
HE8, 3H#E, 7HME, YHEHSCERL, ke
7 iV CankoER gk Lz,

1 200R4T Table 1 12 RTMB Yy 2
Y CEEREGRNESERENIOERSY, 1H
BB LR, 3,7, 14 H I3RS LT
W5, Ry I CHEY Y & v CoERS
BAETERL, 1AL 32#mL, 3,7, 4HE
WAMEME 2R LT B,

I 400RfES Y7 3 v CE&HFRIBNE
#%, 1 BSCEBrmEEz R L, 3 HEIEmD
L, , UABCERDLER LT3,
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Table 1 Effect of 200R irradiation on blood ascorbic acid (mg %)

- total Cj| oxidized C oxidized C/
e mean value ratio by control mean value e
immediately 2.2540.14 111 0. 7640. 08 34
1 dpy 2.0740.27 102 0.440.06 20
3_u 1.68+ 0.3 83 0. 43-+0. 04 24
T 1.40+ 0.2 70 0.4440.04 31
14~ 1.78+ 0.1 88 0.94+0.11 51

Table 3 Effect of 600R irradiation on blood ascorbic acid(mg %)

) total C oxidized C oxidized Cf
e mean value ratio by control mean value R
immediately 228+ 0.2 112 1. 4340.12 B
1 day 1. 66+0. 21 82 1.540.08 a0
3 1.324+ 0.3 65 0. 444-0. 03 33
T 1.30£0.11 64 0.7440. 06 57

14 » 1.4440.25 71 0. 8640. 05 60
BRLEYE Y I v CRY Y 3 v COLIER, 1, 2L, 1 RSB EF 28D, Fwe3, 7,14

3, THHEMELRL, YEBCEE[EEIR LT

total C oxidized C
time oxidized Cftotal
mean value ratio by control mean value
immediately 2.19--0.14 108 1.59+ 0.2 36
1 day 1. 4740.17 73 0.740.24 48
3 1.75+ 0.2 85 0.61+£0.01 35
T o 1.3540.16 67 0.55+0.11 41
14 » 1.53% 0.2 6 0.584-0. 04 33

Table 2 Effect of 400R irradiation on blood ascorbic acid (mg %)

HEXEDS FED T3,

w3 (Table 2),

I GOORMAT Y7 v CAFEIHEED
TrEMOER ZED, 1HEI WV 4EE DT
BWMORRE LAY D, MLy 3 v CaY Sy 3 v
CREHEMEZRL, 1 HESEPRL, 7,140
HBISEMEERL T3 (Table 3).

IV S00RESH #BY ¥ v CHFEIEER

— 20 —

BB 3 vCHAY Y 2 v CREESE

L, 1 HBEEZRL, WHEIZEEEZRLT

3 (Table 4).

V 1000RJBE MY ¥ v CAGEZEER

SL1I SR EHL, T, UHBIRDERLT
W5, BBLEIY 7 2 vCBY Y v ClaEE, 1

HEEL®EEZRL, 3 HEBEL, T, I4EEIIIHS
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Table 4 Effect of 800R irradiation on blood ascorbic acid (mg %)

‘ ) total C oxidized C oxidized Cf
time e
. total C

mean value ratio by control mean value

immediately 1.7240.13 85 1.1440.10 66
: 1 day 2.26+ 0.1 112 0. 6240. 05 27
3 1.424 0.3 70 0.5440.03 38
T 1.1740.11 57 0.4740. 04 41
1 1.35-0. 26 67 0. 74=0. 06 55

Table 6 Tissue ascorbic acid values for control animals of rabbits (mg %)

total C oxidized C oxidized CJ
total C
mean value mean value

adrenal 214.1-+10.0 12.8+ 1.0 6

: liver 16.85+ 2.0 1.5+ 0.2 9
|

i spleen 37.04- 3.0 5.24 0.3 14

| blood 2.024-0.14 0.89+0. 06 44

fE#R LT3 (Table 5),

MNE FREE BRI B URRY S 3
v COLEERI—f%2 200R, 400R, 600R DA
& 800R, 1000R DE:E: THRASBERINAA LN
%. 200, 400, 600RDETIIRE Y 3 v Clk
EBERR L AR 22 RnoBE 2R
LB 2 A2 512 L, 800, 1000R AFFETIX
EHELVRDERE, 1 HE LR, BU3 A
VT, 4EBIZh VRO L w5, BRLRIY ¥ 3
VCHAY ¥ 3 v CIXERE 200, 400, 600R DEE
TIXBLEE LR L, 800, 1000R PEETIXAY
FIvCOAEFEBEETRL TS, 4HE
i 200RZ2DFCTTRTEEEZR LTS,

200, 400, 600RMFEE, 800, 1000R DFfIC
BUYTRY 7 I v CAFROEHBEEIIE T
H72 5 O XBRANCET R0 L 5 i
BEDSZCZIWIBDDLEEILNS,

HBoE XReFRESOBEAYS I v CE
EEOEE) Kwmrhrsy IvCHEFREEBEL
7ERRDOB a0 R R, FwElE, I,
JBizBIT 3y 3 v COEEYESRLE.

MY ¥ 3 v CE&FEOERIB VT, 200R,
400R, 600R, OO, &00R, 1000R DEE
offcrEnEnENotm PR LE=OT, LT
HERIZOW TR 400R, 1000R fEETOD 2 BRIZ DU
THIR L 7z,

XHgMRES, 1 H, 3H, THRC=—F
LERREMERIE, I, BifmLzhEhicok
Yy iy CEFREER L.

EBREOEIRAY ¥ 3 v CaF . Tablelb

WARTIN, ThB. B Iy CHEITABCE
344, BB, FOIETD b MR —3FE-.

XERHABOE Y I v CAFEDPERNCONT
(54

I 400RFEAES BB B 2BEY I v Cah
T OZEENE Table 1oR§ @, RATEETEA K25
b2, 1 BBCRORTEH LA, 3H, 7THE
CAREEMEZRL TS, BERYY 3 O
V¥ IvClxEETR e I LEEPRLTWS
(Table 7)

FFz B 218Y 7 3 v CHGREOETNIEEL
Bzl LbhShcEd, 1 HERSFRE, 3

— 9] —



366

AARE LR SR H26% w45

Table 5 Effect of 1000R irradiation on blood ascorbic acid (mg %)

oxidized C

. total C oxidized Cf |
1me -

) total C |

mean value ratio by control mean value |

-

irnmediately 1. 7440.12 86 1.1240.18 50

1 1. 824+0.11 90 0.9740. 09 53 .

3 1. 8740.25 93 0. 670. 07 35

7 1.4040. 04 69 1.0+0. 08 71 f

14 1.464 0.1 72 0.9240.08 3 ‘

Table 7 Effect of 400R irradiation on adrenal ascorbic acid (mg %)

) total C oxidized C oxidized C
time . total C
mean value ratio by control mean value
immediately 223+ 6 104 32+ 5 14
1 day 150412 70 5+ 1 2
3 212+ 8 99 18+ 5 9
7 211+ 5 98 5+ 2 2
Table 8 Effect of 400R irradiation on liver ascorbic acid (mg %)
e total © s oxidized C/ |
E total C |
mean value ratio by control mean value
immediately 19.44 1.1 115 3.7+ 0.2 19 !
1 day 12.44 1.2 74 0.8+ 0.1 6 §
3 2.60% 8.5 153 2.1+ 0.1 8
7 15.6+ 2.2 93 1.1+ 0.1 7

HBCERME X viEd, 7HHBCIFEA S ERME
EEYVRLZ . RIEBE Y IVCHRY S 1 v Cid
HESELZRL T3 (Table 8).

BB TR ¥ 3 v CAGHERIIEBIA X
ZLREY, 1 HERD, 3H, 7THHEQIER
EIGESWTw 3, BILBYY 3 vCHAE Y 3+
CREHEEME R L T3 (Table 9),

1 1000RBSH FEIBE<BF38YyIvCcsy
FEIEEI VRO L, 1 HEC & IEE 2 &
Y, 3H, 7THREZRZEHES PEHEZRE T35,
BR{LBY Y I vCHAY Y 3 v CEE, 1 HE

B TEEEFA L T3 (Table 10),

FieB 387 3 v CAGEWES X hiRD
i, 1H, 3SHEMADREGHL, 7HHIIIE
BEOGESWTw%, BERIYY 2 v CBY ¥ 3
v CWES, 1 B 1< ¥l 2 R L T3 (Table
11),

BB BB 3 v CAEREEERD L,
1HEE, 3HB ERL, 7 HEWEERET»
ADTw3, By 3 v CHAYY 3 v CliE
HEE 2R L T3 (Table 12).

ANFE - A00RFREFI BRI, IF, BRE b

99
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Table 9 Effect of 400R irradiation on splenic ascorbic acid (mg %)

) | total C Oxidized C oxidized Cj

time a1 O

: total C

! mean value ratio by control mean value

immediately 38.5+ 1.1 108 8.1+ 1.0 21
1 day 28.3+ 2.1 7 3.0+ 1.0 11

3 35.54 1.1 96 4.3+ 1.3 12

7 | 36.0+ 1.3 a7 5.1+ 0.6 14

Table 10 Effect of 1000R irradiation on adrenal ascorbic acid (mg%)

. | total C | oxidized C l oxidized C
time - —i- —| total C
’ mean value ratio by contr01| mean value |
immediately 119412 58 16+ 2 14
1 day 49+-23 3 5+ 1 11
3 187+ 9 88 6+ 1 3
7 182410 85 6+ 1 3

Table 11 Effect of 1000R irradiation on liv

er ascorbic acid(mg %)

367

. total C oxidized C oxidized C/
time 5
. total C
mean value ratio by control mean value
immediately 4.5+ 2.3 27 1.0+ 0.1 22
1 day 8.6+ 1.6 51 1.44+ 0.1 16
3 12.13+ 1.9 72 0.7+ 0.1 6
7 18.24+ 1.5 108 1.5+ 0.1 &
ERCIREY IV CHFRIRD AT, & LT3,

FECEL TE > A Cadividb 3 0fnsi
BB, ZLTIHB WK 2 Z0RDERL, 3
H, 7THBRCIZERICITSWTn3,

1000R JR4F T 400R fiRST & 872 v §IE, FT,
JBEBDEE L VBRY Y 3 Cl3RA L, 3H,
7T B EEOMERE 2R LT 3.

ERILIIY 7 3 Oy 7 3 v CER, 1HE

WEERL W5,

WYY 3 v CAFROERIHEB MK & FHR
12 A00R TIXZEL B vhb & 2 R L,
1000R CIXHEE & WP 2R L8, WO Lho
E#EIMAE L VR, 3H, 7HEOXIERE:

WEB XN EOMBRRY Y I v CE
FROER) LfpRehc bl L URITRE0BE
WKIEY S 3 v CEh a2 ZRBEE & & 3 Bl
Bdh5. BT E 5\ S A EE A S R AT
B2 3 0 3 0B MIEY OBETREEEC K E 2
WEPZT L 3EILNSD,

EIFES GG mEsc » vy 3 v oo
WOPADITEC T I v CHARLBEELZDOD
IIEE|EL TS,

AAAFEIEE ¥ ¥ 1 v ClERE S OIR
&Yy, FEEEREREERC B UTHEMoY s 3
YOBRFELAMRDT B LML TS,

93 —
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Table 12 Effect of 1000R irradiation on splenic ascorbic (mg %)

e total C oxidized C oxidized C/
‘ i total C
mean value ratio by control mean value
immediately 25.04 5.7 68 5.0+ 1.3 20
1 day 32.1+ 5.1 87 2.1+ 0.1 ]
3 32.0% 5.1 87 2.1+ 0.2 7
7 41.8+ 6.3 113 2.8+ 0.2 7

Table 13 Effect of 400R irradiation to liver on

adrenal ascorbic acid (mg %)

B total C oxidized C oxidized CJ
. total C
mean value ratio by control mean value

immediately 221114 103 30+ 3 14 |
1 day 161+ 6 75 4+ 1 3 '
3 206+ 9 96 16+ 2 8
7 211+16 99 7+ 1 3
I

Table 14 Effect of 400R irradiation to liver on

liver ascorbic acid (mg %)

.1 |
i total C oxidized C oxidized C/ |
; total C |
mean value ratio by control mean value i
immediately 18.9+ 2.1 112 3.0+ 0.5 16 i
1 day 13.2+ 1.5 79 0.8+ 0.1 6 '
3 15.1+ 2.0 89 1.6+ 0.1 8
7 16.04 3.0 95 1.1+ 0.1 7

REITEFNEN 400R, 1000R O E—kefas
i, RETES, 1HE, 3 HER, 7HEWMR
®, BE, FF, BcovwtiRry 1 v 0, B{ba
¥y I vCEEHIEL:E.

I 400R RS BB BI 28y 3 v CEF
B OEE G EERA SRR ST, 1 HEK
WAL, 3HE, 7HHEOREE LUERERES
WTwB, BLEY Y 3 vCHAY Y 3 v ClEE
EEER LT3, 1, 7T HEEE 2R T (Table
13),

FueBir 387 3 v Ca5RoTE3EED
SHHmML, 1AL, 3 HExEHE
DEREEZRL, 7HBCIERERE ST 22 Tw

3. BLEIY ¥ I VBC/IY Y I v ClESCEE
2R LT3 (Table 14),

BB} 3Ry 3y CAEFECEBRVIER
ELZELT, 1 BRRRSEZRE T BEIKIIIER
fEEE L TWBEBEEY Y 3 v CHaYy 3~ C
BEBELTAEEHEZRTRRK VB LZZE TN
\~ (Table 15),

MR BT 3 2 v CEGHRERIERH
LHIVELY, 1RO PREE, 3H, 7
HiEw 3 CIRDER L O3, BREEIY S 3 Cf
By xvcix, 1H, 3, 7THECEBERZL
2T\ 3% (Table 16),

I 1000RJEH FEIBBI}3HBLEY 3 CE

— 24—
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Table 15 Effect of 400R irradiation to liver on splenic ascorbic acie (mg %)

. total C oxidized C oxidized C/

time

i total C

mean value ratio by control mean value

immediately 37.64 3.2 102 6.2+ 0.4 17

1 day 31.3+ 3.5 85 3.3+ 0.1 11

3 32.1+ 2.4 87 3.4+ 0.1 11

7 38.1+ 3.3 103 4.1+ 0.2 11

Table 16 Effect of 400R irradiation to liver on

blood ascorbic acid (mg %)

) total C oxidized C oxidized CJ
fitne total C
mean value ratio by control mean value
immediately 2.040. 21 101 | 0.95:£0.09 47

1 day 1.70+ 0.3 84 0.4-40.03 24
3 1.36+ 0.5 67 0.48+0.04 35
7 1.40+ 0.3 69 | 0. 44:40. 02 37

Table 17 Effect of 1000R irradiation to liver adrenal ascorbic acid (mg %)

total C

oxidized C

. oxidized Cf
time - total C
mean value ratio by control mean value
immediately 72410 34 5+ 1 7

1 day 311419 145 20+ 3 T
3 75+ 8 35 5t 1 6
7 186+ 934 87 6+ 2 3

FEIERI VRO ELEDH,
L VEEERL,

1H,

1 BEIER
3HBEEWRASL, 7THHICX
EHEOMEEEZR LT3, BLEY ¥ 3 v C/aY A
¥ 3 v CIIHEE,

WIX{EfE 2R 1L T3 (Table 19),
MECBCTEB YT v CAFE & EER
, 1 HBEREME«»Z Y, 3H, 7HEEE
3 BEERVELEL, DERLC S, BILAY Y 1Y CHEY S 1 C
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7 BEIIMEE 2R L T3 (Table 17),

FFrebir 387 & v CEFEESERD, 1
H# LR, 3 BEBWRD, 7 B ZEEOH
FZ2RLTWS, BERYY 2 vCHaey 2 v C
X4 LR X v (Table 18),

BB 3885 1 v CEFRIEBRDL,
1 B ER, 3 HEHBURD, 7 HEXERME
IWESwTw3, BERY Y 3 2CiYy 3~ C
GEBETZRL, 1B LEREL, 3H, THHE

FEEEE YR LT3 (Table 20),

/NG A00R RS OE, EIE, B, B, M
LHIRY Y 1 v CAERBHEBRAEEILES
ERvhRNEbIrEEFRL TS, ZLT
1 BEEERS L, 3HBEMEED T\« THl
B, B, BikE EAERe 7 HECIRBA L E
HT5, BT 3H, 7HHBECHRD
BHELTW3. BLBYY I vCRYY IV Ci
EHE—-REEEZRL T3,

— 25 —
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Table 18 Efiect of 1000R irradiaton to liver on liver ascorbic acid (mg %)

! e total C oxidized C oxidized C]
2 - total C
mean value ratio by control mean value
immediately 8.6+ 0.5 59 | 0.6+ 0.1 7
1 day 21.2+ 3.1 126 2.5+ 0.5 12
3 6.4+ 1.2 38 0.7+ 0.2 11
7 15.8+ 2.0 93 1.5+.3 0 9

Table 19 Effect of 1000R irradiation to liver on splenic ascorbic

acid (mg %)

time

total C

oxidized C

mean value

ratio by control

mean value

oxidized C/
total C

immediately

|
| | 25.4+ 3.6 69 12401 | 5
| 1 day | 45.14 5.2 122 7.7+ 0.8 | 17
3 31.44 2.4 85 2.04 0.1 | 6
7 36.6+ 3.6 99 3.5+ 0.2 | 0|

Table 20 Effect of 1000R irradiation to liver on blood ascorbic

acid (mg %)

total C oxidized C | ..
e mean value ratio by control mean value i Oxigt]:fdlcc;
D meincely 1.7540. 14 87 L3£ 0.1 | 73
lday |  2.14+40.23 106 0.74:+0.00 | 34
3 1.04+0.15 52 0.640. 06 53
7 1.27+0.18 62 0. 48--0. 03 33
1000R @S D7, 400RDBFEHE Z LA iR CHARMEY Y I vy RZEEARCBT3YY 30

A2 4w

Y IvCREHELVRDVERE, 1 HE LA,
3 HEH UMD, 7 BRI E DB TER
fEzEE L5, BLEYY 3 vCHaY Y 3 v
CixERAIM 2 (LR 5 i,

—BC P — R R 28 — RIS & RERER
DEFZRL T3,

WUE Yy v CAHRR XBRHCBW
TIXERAAR OB 7 &5 N HEE DR DERC
RBMEEBOCT I v CEER B R
L, ¥7 3y CRZWELRIYY IV CEER
DINEBERMEEING.

¥ IV RZCEERL - LRIREEIC Y LS

FURMEE, RARRRENEESC D &S ARKY
FIVRZOFHETHZLBRFEEIA TS, §E
DTKIREHKEOY Y 2 v CfRgFciERT 3
BWRTE? I v CAHMRR 1T/

1 ERFERCEIZCY I v CHHRE

V¥ Iy CEMEz20mg LIERECT X 5H
BEOWIREEE 2 S\ B 72D BTS2 1T o 7.
Yy v CHEME, AMHE304, 604, 1204c
BOLL, FLEhE W THEROBYS v C
ZLUBERY Y I v COER TR, R
ERTEHE L b 3 RHR 2R LE b RhoRy
FIVCALURELEIY Y 3 v COERE o

6 —
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7=, ERGRHIZEEERCB Z ko7,
EERRRENIE Y 2 v CAWBMETRRY 7 3~
Cix304, 604 THmEnIcEE LARMOK2 L

zh,

12058 B\VThHEEEZR L Tz, BB

[LEIY ¥ 3 ¥ CU305EBIcREEEPR L, AW
OFy 1.8f% L 207z,

S RPOHHE Yy I vCcx By IvC
0.54mg (SFHfE), BR(LELY ¥

1), BR{LAL
-7z (Table

¥y 2 ClHaey
21, Fig. ).

17 0.27Tng (GBHEy
IvCI1E50% ThH

)

Table 21 Ascorbic acid loading test for control
animals of rabbits Blood ascorbic acid

(mg %)
time total C oxidized C
before  [1.98 ( 1.8—2.16) | 0.9 (0.84—0.96)
30" |3.90 (2.95—4.66) | 1.6 (1.34—1.98)
60" [3.86 (2.90—4.62) [1.56 (1.14—2.18)
120" |3.43 (2.83—3.92) |1.55 (1.25—2.01)
3 hours urinary excretion of ascorbic acid(mg)
" total C oxidized C oxidized Cjtotal C
0.54 i
€ 0.4— ()‘6)0'27 ( 0.1—0.42) 50
=
-]
E mg% E
g e :
5 e - & g
o 3 0 % :
o tatell os < 2
o 2 ’_ 04 E :
oy oxldizedc 3 2 8
I 0z 5 4
3 ] g 16-
-] o L]
£ 30° &0’ 120/
¢20mg TIME
Fig. 1 Ascorbicacid loading test for contr-

ol animals of rabbits

I X#Hes—RREEOLR) RE<XERe
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Table 22 Ascorbic acid loadiug test immediately
after 1000R irradiation Blood ascorbic
acid(mg %)

time total C oxidized C

before  [1.54 (1.49—1.62) 0.8 (0.73—1.15)
300 |2.73 (2.10—%3.50) |1.41 (1.10—1.63)
60" |2.80 (2.33—3.41) |1.49 (1.15—1.72)
120" 12,60 (1.95—3.30) |1.22 (0.95—1.50)

3hours urinary excretion of ascorbic acid (mg)

total C

oxidized C

oxidized Cftotal C

0.21
(0.18—0.23)

0.16 (0.13—0.18)

76

Table 23 Ascorbic acid

loading

test one day

after 1000R irradiation Blood ascorbic acid

(mg %)
time total C oxieized C
before  [1.84 (1.70—1.98) |0.96 (0.83—1.03)
30" [3.65 (3.23—4.11) |L. 71 (1.41—1.90)
60" [3.69 (3.11—3.96) (1.66 (1.51—1.84)
120" [3.44 (3.03—3.66) |1.45 (1.10—1. 68)

3hours urinary excretion of ascorbic acid

total C oxidized C oxidized Cftotal C
(U.lgfg.zn) 0.12 (0.09—0.15) 67

Table 24 Ascorbic acidd loading test three days
after 1000R irradiation Blood ascoobic acid

(mg %)
time total C oxidized C
before  |1.76 (1.63—1.87) (0.79 (0.65—0.83)
30" (3.48 (3.10—3.72) | 1.5 (1.13—1.83)
60’ |3.19 (2.85—3.40) [1.44 (0.95—1.77)
120' |3.18 (2.76—4.11) |0.97 (0.86—1.15)
3 hours urinary excretion of ascorbic acid (mg)
total C oxidized C oxidized Cftotal C

0.09
(0.09—0.11)

0.06 (0.04—0.06)

60

B —RHRST1000R 2 5 Z 2072 b D2 oW RS
B, 1H#, 3HH, THHKCYY IvCH
HRBR 21707, BIROERFER ZHEREL L

+

N X RS H — RS 1000RC B v T, E
#, 1H#%, 3HME, 7THHE DS KRE—ZKL:
R %R, EFERFRYY Iy CabTrRR
{LHIY 7 3 v COMIMRIIFEA P IER 2R R

&¥, FRIEHRIIER LFAA EE Y R AN
U UZe s & B 3 RRFRY 7 3 CEIX
SR L iR L, Bty 3O
¥ 31y CuisfEzam Ly (Table 22,23,24,25,
Fig.2,3,4,5).

ANE XIRBHERCE 37 3 v CEMRER
(20mgBF FHES) 2TMAY ¥ 3 v CEOET,
L 3MRIRFY Y I v CRZPBELEOMBIER

— AT =



372 HARE S aksk #260% $4 %

Table 25 Ascorbic acid leading test seven days z
after 1000R irradiation Blood ascorbic acid e o B
(mg %) 2 4 fotal © §cn
o . g
time [ total C ‘ oxidized C i3 T m X<
o caldized C o5 q&'
before  (1.45 (1.39—1.50) | 1.0 (0.92—1.10) 3 2 VAP SR torac o, = 8
4 =
30° [3.51 (3.21—3.42) | 2.1 (1.86—2.31) s [ » P e
) o b exldized> 9
60" [3.60 (3.40—3.89) 2.31 (1.85—2.56) 2 B é‘é‘
-] m o

120" [2.84 (2.76—2.90) 1.90 (1.83—2.06) °£ e -
20mg TIME

3 hours urinary excretion of ascorbic acid (mg)

Fig. 5 Ascorbic acid loading test seven days
after 1000R irradiation

EZERB—OPH #HI-. MpY ¥ 2 v CHER
HEREER L T v, EREE 3 rE

total C oxidized C oxidized Cftotal C

0.20 (0.19—0.24) 69

0.43
(0. 36—0. 49)

8™ B RApHREE 1L CRD LTS 2L 2 BD -
g , e §§ L OFREOBIHAC BB 3 v COBER
g, /- — o DEERL T3, EFRRY Y I CHBBRD
odl PP bog 1 FELEZLND. KRBT BY S I COF
8 i §§ FRRESE & W LIS BB O A D E L BT =0
cheom W e 20" REENL = DA ITETE LI 2 107z,
Fig. 2 Ascorbic acid loading test immedia- BRIME SR ER
tely after 1000R irradiation 1 FEHi Xﬁﬁ%""ﬁ?fﬁ%ﬂ'“ i — e IR at
TR MR b R B T 28 ¥
o é IvC, BILEIY Y 3V COEREPTom. B
g * e g, LHFHBC B 37 3 v CAMRER 2T\,
g’ /_ xd XERHOL 5 3 ¥ CRENC B 12T BB 1R
- N L7
g 1} T e Fﬁ 3 2 XSSH—RREHLER Y 7 3 v ol
- e [Hor 8 200, 400, BOORDEEE 800, 1000R DEEE T
dhons 22 e 120 BEBOFIEEZ L2 Y, 200~ 600R OB
Fig, 3 Ascorbic acid loading test one-day BIEER BT Vv, b hEmoOMEE 25 L
after 1000R iradiation 7BEMA L,  800~1000R DEEIEEE X b A2
Ry, s dI4HET TR 2EEL -
E 7.
2 ne% § LB ¥ 3 »CHRY ¥ 1~ Cik 200~ 600R
g4 skein > 5 BV TEBEL, 800~1000R 12 35\ T
g 3 //Hﬂh__—__ 2o M2 Uiz, AR AIR 2 2L D b A ho
§ 2 uxldlted C i gg T:.
] P 58 3 XK RIS AHISRY 7 12 0a
3 , B R Fl, 400R CREBERRMEL ) b ¥ 0 5
Loons™ rive 2’ ¢, 1EBCRORRE, 3H, 7 HEC AN
Fig. 4 Ascorbic acid loading test three days A L7z, 1000RCESL IR, 3H, 7H
after 1000R iiradiation BLEEOER 2R L7, EEOZE LMD
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BELERCET 323, EEHOMARZ DL
WK & b B, BIEEY Y 32 CHEY Y 3 v
Clx 400, 1000R & b EBEBER LT3,
WYY I CIAHIT 400R DA X v 1000R O
BRDHRE.

4 FFE—RRE BV T A fhe s —BmRE
B L ARROBER 2R LT3, B 3 0
RILH—RRERIC L Th ShMEC34 ) A
Zix .

5 ¥¥ 31V CHMRRC B TS —E
W, IEWE Z & 7 35 2487 H0 % i RS R/ iy
EREVESEY 2R, 3HMHRGFEMNRD L,
RALEIC Y IV CHEE T I v CREEZR L7,

BERNY Y 3 CAFROMD DRAERIFES I
BIRRDEYPROVE SYME T B BRI, By
HAREAL T2 2503,

in vitro OHEERZ BT Anderson, Harrison!?
Y I CHRIC XA & 2384 2300,
E;awam@u'mmmm,@@ﬁ@mg%
LB YEREO MK L [F U4 Albumin
DEECIS>TOIIHIA = + 2 BT
V3. XERRERAEROMIT AR F84 5 2 m
MBI XYy v OB & N B EE S
DHEPBILND. ZORAEOEEOWA
Skoog?® 2% 600~2100R fB4+¥ 35 Auxin [2eb =t
BIEEWEL TS, HECBT 3MEA 5T
KERBPC B Z 2 —ix = e HESE M
B Lz,

ReBDOFRE LTS 3 v CRBEEOE
FTH2R, FRKEHOZCEN), ELEY bz
BYOIBLEL TS 22 0 bEHE 0L 0T
BEFE TR X35 0L LTIRIER N2 -,

RO X B BT O i B H 2
Eibh3,

XERIRH W & 2 BIREER B 2  AMEROR
DHEZCIBIHER D FLNBR, 2oz iz
EY IV ORZEEBZTAM, =rey b &ic
HTUXI BN, FRRORRBINIRETSH Y =
DEEWATE Y I ¥ CAERE Zhbh, fEo
THBREC X 3 AHERORD, Wik -
DDGREREL FHNR,
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FRRERBRIER ST B A REHEESIR 12 o - T
Selye 3 TRAHEREROKIEHTE 2 ER L <
w3, ASITEECERNLTACTHOLW 3
{EET3. ACTHAWLHEEBYY 1+ C, =1
A7 o=l OIRANIEE LT3,

ACTHEE L ZEBOI VX Fu—, ¥

7 IV COWANE Sayers 200202 pegae |
3,
Al CER7Z ZE(CI B2 D4R std 2888, 7
AWK, KE5, %%, SRSV R LA
T3, Pattfg®ix 600R, 900R 48—k
KB TEIB 2 L X7 u— L3/ #580, Northis
1 500~2000R XARIEMH 2 5B Z 2 WEME T L x
Ta—l, ¥¥ Iy CEHERD ¥ #E L T
3. PEoTLLEom { XERRI T X 3 F RIS
BECROBREIE R IV € ¥ 3 v CAa%G i
DOBERE 7 043,

Wexler?®, Monijer!® HEIEY Y 3 o3
ZOERRL T3,

X5 — 4TI BT 200R, 400R, 600
R Tz & I K HE B CEBE 7 3 v
CEFER—CERME X vEm R 2R L T
%. Loofbourow &101028)13 1 % 7 A= E #2241
B XARFRST, HbREY, (L30bEE 35 2 kR
RHWTEE L S 1 7-fldc vty s> 0
DB Z 0485 Z L #R L CwB. X Shah, Y,
SE. IFEFIHIRIC O\ T OERR T MIIEY)
HIEEDRE BV TEY v CAR P BT
BLORTUB., ZOBPAMEERIL B 5 ¥
IVCHAROMEMEZ S LTWBEbEZ L
na.

¥ v COERANGBRIIEI 7L a LY v
EYVFera7Za e vy B~OBL, Feru
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LT MNT F34 v oD eEgE L, duRhi X
HEFB I 3MP AT 5.

TN F Ay OBWMIONRE S I v CBRADER %
ATOTEACHEDEILNS.

Borsook® (&7 V¥ FF ¥ ORAITRaNY
VBRLF e Furait vyBOTERECHE
LTy 3 v CfEFELTTHAIE w2 T
5. NI FFVRORETAINEVRRETETF
o7 ZalE yBOTUHFGOESI XOTEL
FE PR 7 RAa MY YBREATHEEZ S BT
SEREINTHEELTY LEALNS.

WERICE LY 3 v CORDERNRTE
JAREE Y, 2k ¥y Iy CARIAS hRRIL
IMEREIFBOTEACHEELILND, ¥ 3
v CEMRBCR & 1 7=Z5(LED b ¥ ik > 28R
BUITERWCE S, SHMRPEMRS L, BRI
¥y 3 vClaY Y 3 v CIAEEER LD Z
DZEEPRTHIOEEILNS.

L7 2 v CHAY Y 3 v COZEBIE LT
L —EREECBEZRTORR LN R, —
v BCHAINZE L 2R L Tz, L LA
LZEEIRA b N D DORER BT ROENE 2 URE2
TWBEEILND,

i —EE RS B TR LS — R 056
LEROER PR LYY 3 v CORD ERD
T OREEFFOY Y 3 v CAREE : EEBERSY
BZERTEAC.REREAOFEEDZEILND.
LB RS & FARV JRPTIRET H Selye 0 3 2 + L
I NED L ERRINTCIOR DB
VERDTEIBOTRACHLEEZELALNS.

Y7 3 v Cigsc X B XIS LR &
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BBV 5 3ERRY 7 3 v CROWRD ¥ EE
ERHTR D LI CXIRRHERCY S 3 CFfF
EOEIdlEBNEREINS.
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XSmRSz & S EiZEh e B\ TRY
¥ 3 v COWDE, FAMRBRC B\ T3RMR
HMOBY Y 3 v COMDEH NI O LFXER
RS & 0 EERAEBRLRTROKEE S Z LA
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SEEITTPLOTRECNhEEIALNS.
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