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L-Aspartic acid K,Mg salts for radiation sickness

Keiichi Matsuura Rikio Imada Kyoichi Fujii
Radiological Depertment of Hiroshima Red Gross Hospital
(Chief of Radiology Service: K. Matsuura M.D.)

We have administered L-Aspartic acid potasium and magnesium salts (Aspara : produced
by Tanabe Seiyaku) for the patients, who had suffered radiation sickness among the period
of radiation therapy.

In our study Aspara was proved very effective. But radiation sickness is diagnosed
with patient’s complaints only.

So that we might have token an objective view of its effect, we have tried to use the
imitated Aspara.

And true Aspara was found a effective medicine for radiation sickness. Compared with
imitated one.

Then we have made some experiences if Aspara had been one of the radioprotecting or
radiorecovering agent. But there had not been ohserved any these effects on dd-N and
CF#1 female mice which had recieved 600 r. of whole body irradiation with 210 kVp X-ray
unit.
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boritic x 3 & 2.0gr/kg THBDT, Fhr L b
302rdD =y A TO. 12cCH:4 Lz, < 21x dd-N
et~ 2 %of CFH 1 Fitfedt~ w7 2 0266/ L
o Ly M v ReEEReER CRE 1 < 210
PRz s i & L, MR 7 29512 LDy 4
HYERTE dd-N <7 2 5 [LCFo7:. Wo»T, B
#4182 HE WY1 LDsopigd 8 dd-N v = 10p%,
CF# 1 <Y 100G, JAHEHT Y2 LDso yesine
dd-N<v 21008, MR4FEHL Y Ya LDso f§HE:
B8 dd-N <v 21008, CF# 1 <v x10cm=
BRI 72,

HiL TR- 250— 153838 & b & E 210kVp,
TIRISMA, 7 4 L% —(Cu : 1.0mm, Al : 1.0mm),
F 8 D40cn, ##A:364.8r/min 12T, 600r 4.8
Mg #4707,

YU ZOFERMIC E BEE R B 7002,
¥ 3HEHET N — 71283 T, kad cage N T
HE Lz, BRIV —F D= 2D EHHEEIZ5. 6
€T, RIEAKE22.88, FEAE28.7¢ T3 o
7z, ZhE: DRI H515 H o 4 17 Bz AT
7z,

% 2

Fex 35 L7z B3z, Table (5) ofiic 3
ELTTEEBINEOBECHY, BEWBITHo
7z. FERE Table (6) 12T RECED4061,
MREE226,  ARAIRASE], LB BEEASE, TE
a24BITH o7z, RBPNTHER L 7= Aspara o
X, 20~408ETH 0, SEROHE F Co BE,

—109—



791 AARESHAMMEQERE N2 56 %

Table 1. Pt. administered Aspara

Naus- [V omi- Anwor-rGenem] Head- | 511 Status Time

Name & lo. Kind of [Irradiat-

]
No of Pt. ]A.ge‘Sex Idisaa-,ses ed part [%_ tin__% ex_i:}a ‘E?]tllti:l-i J:’CEE f (before) (after) lf1?1rg hea-BSP
' WEBC6,4000 5 o0
1. 1 61 long fopegt [+ —f+ —4+ —| 4+ — |+ —[REC 390% 104 3 days | 3%
- KoY. & lcancer N + | 400x 104 ** E‘O‘V chd R
| Hb 789 "
: i €,200 5,600,
i ovarial ‘abdom- L a0 10t IR 5
2. K. H. 17| @ lancer en + -+ 4+ 4+ -+ - JSD%‘% 35.5?2}36 5 days| 5
| &,400 7,200
y b ~ [uterus |abdom- i | ea1din AT
3. 8. M. | 63 ! ] cancer len + ——= —4+ -+ -+ | J84>éi.26 383);2100/0 3 days | 10
T 6,200 8,400
4 TN |60 g Nerus abdom- Ly 4 4 4 It — 86010 8701013 days| 3
e 6,000 5,900
5. 1. 8. |64| 9 5 lhest |+ —l— —4+ — 4+ - 4+ — 355x10Y 320x1093 dys! 3
of uteru 730 632
s cancer . v
5,200 6,600
. uterus |abdom- ' ettt e o -
6. A. T. |6l @ lgncer en |+ —— —F —+ — - 3101 385x1012 days| 5
' uterus abdom- l P a:’4[’q 9’509 =
7. I. 8. |70 ¢ caneer! len + - -+ -+ - |+ — 4.59‘>§71d(']/0 295)841;}63 days | &
&,200/ 5,600
~ [adaman- | | ey I v 104
8 J. D. {37 8 [noma [f2cE + - 4+ =4+ -+ -l 440‘3&%? 42.5)&%%!1 days | 0
’ 8,400 _ 8,400
9. M. A, |7T0|Q [eis phdomp 4 g — - 34X10° 346X104 days | 2
e | | ; 5%| %
_ B 5,800 , 03,2%0 )4 .
10, 7. M. | 64 ! ‘ neck 4+ —= =+ — + — 4+ —| 885x10 380x10%2 days| 0
| # | cancer| i 7% 79%! !
. uterus |abdom- | 8j 4 50?5 b, 70? I
1L 7. M. | 70| @ [ts B U BRSS! IS I S, N B 429')5(;01?@ 41.0@3%3 days; 5
' 4,000 4,600 |
uterns |abdom- e 1 o 1004 (-
12, K. N. [49| 2 e + -+ -+ — + =+ — ";70%125 385>é 31% ;5 days 1. &
[lungmet _ A0 4500
13, A. M. |35 | & 'of semincest [+ = — [+ —|+ — — ::10.3813/ 32.0);01%3 ays | 0
oma < I |
6,400 5,200, ‘i
uterus |abdom- a1 0| ) i o
4. H. W. [45 | @ |cancer len + - -+ 4+ -+ - ‘hﬁ"ééﬁé; 3E=9>§§% 4 days| &
6,400 _ 5,600 R
i . uterus |labdom- L 249w 10 35 4 (-
W K K (6@ G B [F —1F —F |+ = I{- 343101 350101 4 daysi 3
16. § 38 uterus  abdom. | F — =+ — '- — 51804::‘291%0;‘ 31’05>221%g 3 days| 0
< B HL S ? lcancer len i -_:l— i Ty 70% i
uterus abdom ! t + + . n ;305’91%0. 3 06’[{%0 3 4 0
17. N. K. | b4 ) Tl == = — — [+ —| 330x10Y 320x10' ays
2 cancer ien | } 629% 632
| ' I 8,600 6,200
. ) ovarial abdom- - - = — e - agswin 210 s| g
18. 8. 8. [47| 2 |ancer len + ‘+ + | ! LSD.?(};?& 3].9>f<521£0 3 days| &
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i 11,2000 13,400
terus |abdom- ’ ! . =
19. A. H. 61|29 [, ‘ —+ =+ —|+ — — —| 330x107 286x10'3 cays| 5
cancer e 69 55%
. 9,600 7,900 '
i 1 labdom- | | Todrid
20, Y. H. | 64| @ ©vara —— = =+ - — 412x10° 420%10' 7 days| 2
cancer | | 79% 809
6,000 5,900
| o |uterus |abdom- — =+ =+ =+ —=| 315x10° 320%10°2 days| 1
21. H. O. | 60 | 9 lcancer |en + -+ + >é4% 0%&% ays | 10
: 9,800 8,700
artric |abdom- | y ; -
22. §. K. | 54| 5 B¢ ] —l =+ £+ —| 300x10% 290%10'4 days| 5
) cancer |en . 629 649
[ 13,400 6,400
93. I. K. |71 | g [uterus jabdom- —— 4+ —| 4+ =+ — 406x10Y 419%10‘2 days| 0
cancer €n g 86% 81%
esophag E 8,600 10,600 _
24, T. G. | 82| & juscanc chest —_— == =+ - —! |2 days | 0
er : ;
uterus |abdom- I 6 ’80? 7 12092 |
25. M. M. |49 | @ [Merus b e =+ - —‘ 415)&5335 3‘55:};{2552 days| 2
T - ‘ 5,800 5,800
26. I.|72| 5 B2 —— —+ —| 4+ — |+ — 395x10¢ 384x10"3 days| 5
| cancer |en I 82% 739!
| _ 8,600, 10,400
bdom- | et A |
27. S. F. |44 | @ [Merus @ —+ =+ —| 4+ —|— —| 386x10Y 410x103 dars| 0
caner en ! 79% 81%5
: | 9,200 7,200
8. M. H. | 25 | 5 gastric abdom- |, L | | | 358x104 330x10%2 days| 10
5 |cancer |en 67% 639
[ L 7,400 5,200 N
29, I. |62 | o [nerus jabdom- |, |4 _I4 4 |4 4 385x10Y 384x1093 days| 8
T leancer ;en + + 79 T6%, ¥s
| labd 6,600 6,200 I
30. 1. |28 | @ [ Ehdon- = =+ — = —=|— —| 310%10° 350x10"4 days| 6
cancer en | 639 709 |
; r 21,400 19,600 i
Penis abdom- | ' J o |
1 ! 3 —+ =+ -+ — 419%10Y 4 X
31. H. K. |63 | & |.ancer len + + + =L gn(?/o 20)‘%‘26'5 days | 0
6,200 6,800’ By
terus |abdom- oy hetelpd |
32. K. N. |62 2 [ —— —+ {4+ — |- —| 337x10{ 375x10‘3 days' 2
cancer Een 69% 769‘6: |
4,400 5,400
- terus |abdom- | e : .
33, I [4] 9 —+ —+ — 4+ —|+ —| 386x10Y 370x10'2 days 5
cancer |EI!. ! 79%! ‘?596 -
. 6,800 7,200
34, H. U. |60 | o [derus abdom- |, |, 4 4 4 | 360107 405x1(‘3 days| 0
U % \cancer |en ;l+‘ + o) ‘ x’?O%: 5 ‘;8% day
| | B |
terus |abdom- | 5,600 9,600 ) |
35. s. (3] 9@ -+ —+ -+ - —| 440x10° 405x 1043 days & 0 |
cancer én a5 2 | 7895 | |
6,300 6,700 |
36, T. M. |70 | o [aterus @bdom- 4|4 b I~ | 390x10Y 390x10°4 days | 10
M ? lcancer len + + >'<-"'6 % ;4% m_:.;
r. hype- ,labdom 7,800 7,800 .
37. K. N. |57 | & |rnephr- 5200 -+ —+ -+ - —| 880x10° 433x10"3 days 5
loma 789 83% |
[ . 5,100 10,600 '
38. 8. K. |63 |2 tﬁigi Frt:d o —-— -t - - —| 460x10% 380x10* 4 days! 2
i 879 80%|
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39. M. N. |56| @ |uerus jabdom- |

— - —|—= —| 430x10¢ 465%10¢5 days| 0 |

| 10,900 10,300
88% 962

uterus |abdom- +

40. K. A. :32 ? lcancer |en

= = — |+ £ 414x10Y 436x10‘4 days| 0

9,600 9,200
849 85%

8,200 6,400

terus |abdom- '
4. S. K. 61| " + +— —+ H+ £ |— — 3x100 395x10 — 5
cancer F}l 7694 8124
8,400 12,000 -
42. 5. A. [e5| @ |aerus gbdom- L _LL ol ) gervi0] 360:1013 days | 8
. 802 1%
| 6,400 10,800
43. K. 0. |51 @ [gerus fbdom- | |y ] 460%10 410%1094 days| o
97% 889
8,400 8,400
4. H.N. |60 | @ [ breastabdom- | LI 4 | 3510] 395%1012 days| 0
5% 79%
11,2000 11,610
5. .M. (56| @ [peres phdom- L L 4 = | 4401107 335%0003 days| 5
: 9025 702
i ' 7,400, 14,600
terus |abdom- s /
6. F. Y. |57|% | + —+ —+ — + —|— —| 38x10Y 357x1044 days |10
i cancer n 75 % 69 % 5
| 8,400 7,400
i terus |abdom- ’ ’
47. T. H. | 63| ¢ * + —+ —|+ —|+ — |+ — 440x107 420%103 days| 5
| cancer |en 909 859
¢ breast] 6,200 5,700
4. A K. |42 | 9 \Cicer [chest 4 — 4 —b — 4+ — |4 —| 320x10Y 330%1042 days| 0
_ 60% 63%
49. K. M. i43 O e I f(ﬁest + o= b = o X0 4205105 qays| 2
_ | I 83% 87%

Table (1) offiz3~5HTH 5. Mz, &
HE39f1, BHE1081TH 5.

Rz Table (2) ORBICIBITH b,
FSAOTF: Table (8) WRIEY TH 3. fiE
PRdE T ow Tk, Table (9) DR, 1o
WEFZHDOLTHO:.

EFER DWW T, A EEC £, B
3k & 3z, Table (7) (10) 125 L=,

B AENBIR, 15B OB TI1x, *
DEFEH Z k- LT, Aspara 35 L7-28, =
DffiEtd Table (11) oETH o7,

KT, T AARZITIG R &2 LC o ¥
BHBNEID, X, BHERICE B3LETE,
LEBEESITH LTHRERS B LT 22 b1,
X8 CEEESER LDsw,1s & LT 600r &
HEfTo7) DIEMGRERB BN EI N RB7-
WIZ, TR 712 LDs0 % fR44E RIYEST B, 14 LDso
PRGEE L VS HESRE, 2 HE Ya LD %

72 —[IFESREE Y2 LDs 2344 L, EBHED
AFTA G TR LR, Table (3) (4)
DEETHD7.
Z #®

FTrix, L b7 oEENEREFE L BEC,
TARZ #BE LTROBLE A7, ZORE
AP FP48BN I 22 3% 2 O 7228, T DB
AR T —F 1L 27D TWEAL, 725H
TAWERR 2 WO 7D 72 2 3 2 RET 2L ER
BB, EECH L THiz A FixDEF ¥ v
Al, Ble 22 3 v, BIFHL, 2704 Fhle
¥ (DOCA) 4 3S5hER B 27 E v I 3R
RBMIDI, by, FOFEA EREEER
DHREFZTOREL LT3, BRI X
3L 5451, Rroflcafh g R
LTz (Table 1) = o490 oEphs, f8
BOER L X B A (B.SPDA #RFE LT
B L7 THB 3 L, g, Histamin
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‘Table 2. Ratients administered imitated Aspara.
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Period
Name & : : : . General |
. kind of |irradiat-Naus- [Vomi- Anor- ;7. *"“" head- the s for disa- e
II;TEnber of .A ge Sex | Frprt ‘edpart B ting 'exia i?f:":g;a v e Blood Status bpearan. BSP
i I ceof c.c.|
uterus o |
6,200 5,900
|1 5. 8. |49 | @ (cBucer pbdom- |4 b L 4 4|~ —| 330x107 310%100 — |10
periton- len 702 689
itis ca.
upper 12,100 14,100 .
2. 8. K. |43 @ [jlaw ca- peck |+ +— —+ +H + + |+ + 350>é41;)6* 3505%5 — | 5
1 ncer ! 1a% |
: 9,100 5,800 e
, |ovarial jabdom- i . Y104 320% 10" — 10
e il =l s s B~ B
uterus |abdom- 4,900 5, 800!
! -+ - 400 10% 420 10° — 0
4, M. M. |47 | € |cancer len + +H+ H+ H+ [+ + >§1% 34%'
I ‘ 8,600 10,600 D
. juterus |abdom- R | R e reT .
5. T. N. [64| 29 |ncer lon + +— 4+ 5+ + 415,101 i1t 2
‘ 7,400 8,200 N
. |Rectal |abdom- R | S i T @
6. S. M. |60 @ |rcer lon + +H— —+ +H+ + 350?7{% 38[):,;;&;)6 5
" lupper 6,500 5,900 BE
7. J. Y. |52 | & |jawcan-| face |4+ +— —+ + + -+ [+ + 290){(5'_;_[9/‘ 20){%3_‘ — 0
| Jeer % 1%
1 7,300 6,700 e
luterus  |abdom- i n
78 : - — - ! 10x 104 — 0
8. K. H. & L sicer en + ++ + ++ ++ + 390?&% 410)5;4%.5
N 9,700 5,800,
uterus [abdom- I | S AR 010
8. M. F. |45 | @ |uncer [on + H+ +H+ H+ + 310)59159/0 3.:0>7<:01%! 0
{ 6,900 8,200 Dl
uterus |abdom- | ’ e |
. - — -+ |- — 5 né < al . 2
;|10. . T. 60| 2 lancer len + ++ +i+ + =+ 35 >é81‘,26 3;7?81%! g
i uterus |abdom- | ! 9,600 10,800/ [
- | — = |— — 405x10Y 390x10| — | &
‘11' . 8. 139 cancer |en + ++ +H+ + 0 2?81‘9/0 3 0’;{}%: | ’
e R . 10,800 7,600 I
; uterus |abdom- 2 ? |4
i e — - 0+ 4 . )
:12. - M. | 70| @ |oncer len + -+ + H+ + |+ + 394>é11$9/0 3&53;_41;)6 I 2
‘ lun 6,700 4,800 i_—
118, K. Y. | 55| 8 |Greer Chest [+ +— —4+ +H + + |+ + 365>'<?E)y¥ d2x104 — | 0
- : 2%
i i 16,800 10,400 N
4 m 16| 9 R BT b b b 4+ - - 3Mx10] 38x10) — 0
: N § 73% 69% |
7,800 8,600 ‘
; o [hypern- fabdom- | s v R
15, K. N. [67 | 3 ephroma en + +H+ +H+ H+ + [+ + 380§§36 41.9>§0126 | ®
| 4,200 6,500 I
uterus |abdom- e 0w 104 )
16 8. K. 63| Q@ |0cer lan + ++ +H+ H+ ++ + 3@x104 300101 — | 2
i 5,200 6,600 N
uterus |abdom- ? g
. = + S| e x10Y 395x10° v
17. I.(62|Q gl == - + + + + 384*?65’]/; 3 >§§2/o 5 days 10
8,800 8,000 (E
uterus |abdom- 10 0 v 0% ]
8 5. K| 01| 9 Gued @Y+ Hm i H k- | amxio] sexiel ! 0
| hug UL R N
:!19. - M. |42 | O |cancer [chest |+ +i+ ++ 4+ - - = — 410321‘(']é 415)&0136 - | ﬂ'[
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Table 3. dd-N- mice-group

irradiated group ! Total elr5 i‘il-gd?il:?fit)n
group
A. '/, LD,, Aspara,

injected 5 min- 10 3

utes before irr-

adiation

B. !/, LD,, Aspara,
injected immedi-

[ ately after irra-

- diation and | 10 5
', LDy, every |
other day.

C. '/, LD, Aspara,
injected two da- 10 6
ys after irradi-

| ation

| D. ‘), LD, Aspara, |

{ injected without 7 7

| irradiation

Table 4. CF#1-2 mice group
| 15 daysafter-

| . .
| irradiated group ] Total | irradiation
A. [, LD,, Aspara, |
injected every 11 5
other day
B. !/, LD,, Aspara,
mmjected twodays| 10 5
after irradition
C. noinjection f 10 5

‘Table 5. Kind of diseases of Pts, who
were administered Aspara

I Kind of diseases | Number of

| Pts.

[4+]
(8]

| " aterus cancer

ovarial cancer

gastric cancer

lung cancer

Jung metastasis of malign-
ant tumor

upper jaw cancer

adamantinoma

penis cancer

hvper nephroma

[ ) e e A A

aesophagus

[N

breast cancer

2 39
Total 49 3 10

BICLBab, TREEDTWRVDT, Btk
WBEAAWEIIASDS.

L LARD, MR, ZhboEEER ik
ARG FAREBRAVELT, $EDLA—

BARPE #hcai s 483 #23% w6 s

Tabla 6. Pts who were administered Aspara

Kind of complaints ‘2?'%,?21"1 II:;? 1‘:.;123(;3“
nausea 49 0
anorexia 48 2
general fatigue 43 3
headache [ 24 2
vomiting | 22 _i 0

Table 7. Pts who were administered Aspara

irradiated parts of body o
abdomen | 41
chest l 6
neck 1
face 1 |

Table 8. Kind of diseases of Pt. who
were administered imitated Aspara

Kind of diseases Efugfer
uterus cancer 12
lung cancer 2
upperjaw cancer 2
ovarial cancer 1
rectal cancer 1
hypernephroma | 1

Total | 19

Table 9. Pts. who were administered
imitated Aspara

Kind of complaints gglglaer‘ %?;tt‘g: G were [
nausea 19 1
anorexia 19 3
generzal fatigue 17 2
vomiting 10 1
headache | 9 1

ODEREETH Y, 13oF D E L REFR A
b, MM —2 &b o CRET 2Dk
2y DT H AFITEIE TS B, diagnosis ex ju-
vantious & LT, TARSORE + L2 BHE
12, MEEIEREOLN-DOTHS 50, SH0
BEEMATEH: .

L—7 2<% vy Hofmx, H. Laborit, Kg
Blumberger &m5EERIC L, h7 vE=T
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Table 10. Pt who were administered
imitated Aspara

irradiated parts of body

abdomen 15
chest 2
face 1
neck 1

Table 11. Pts who were administered true
Aspara after imitated Aspara

Kind of discases |ofmre” | poitar -
uterus cancer 11 1 11
lung cancer 2 { 2
upper jaw cancer 1 ]
ovarial cancer 1 1
Total 15 14

KRR L, AN=F v REFA 7LV TEER
B EHTWBHH), X, L-TARITXxY
BHU T 2 BF=7 3y 2 EHOEA IOV T
&, EE LT EHROERMEEIEE LD, mhT
v E = TIREE RS & WO, OEBEEEREITO
BEIEY 5 AEE WD, MEROHELE S
LEbhTwa®~2, , mf CO:nuEb kU
SR OCOMRDER & b RT3, Zofk#
DENSDLADE, RROEFENDTEE, K
SRS X AMIEO(EEEREZBELTW2DT
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