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USSR TSGR O

. ¥ R

TR O EfE AR TR, L REER
HThHY, W3R, LWEATTEEOERLEO
FEREIERCE BRAWNTRWEEZ bNEL T
BHOTzH B s BIRREGEE X hiiE, s
2 ¢ [j#8 (Protection and Restoration) 2%
75, BORFREERIC D EENIHRINE 2 DT,
Z DEWRD B b AR S LTI IR R
HEALHTH 5. '

AR, BURIRER S 0T, (LB T4 b8
BUBTFE DL RN EE R U TR 7208, £ { Oif5ED
BB 3 HRN LD s b b, Bifes
LN ZRIEE, HEHROMIGC 2T /B
FADHRDIRD THADEIED@EEZ E LT 5 HD
DHETHS.

Bl b Rissel?, Fricke®, Weiss?®, Dale®®, Bar-
ron"~9 K b BB R & Wz Mg kG T E i
&7 BRI LEMIER R R E 4 ) SHERSE
NE LN, S H#E »Competitive Protectionzi
BN ENT 2 L WESRTREETH B0,

EHZTEEERAN =—21 Y » e EEEOf
VIR, FEx OEESRLUIED FE R L 2 Ml
DL L DRBEBIZEW 1 o0« B LT, BAH#E
eI B85 5L (Protection and Resto-

ration), 3013, MR (Sensitization) D
Er I L2, HAHROEYERBR T 15T
AT HHEEEROTER 21T o T 319075,

ZOFFTROT, #AE, TIJBEEHLE
BEiTv, —EZTORRE B0 T S ITRET
LIRETHD.

XC. 73V, 73 ML T, Bacg--260
2 Cysteamine Zrph& LT, —#D7 I v
BUCERE, AR ARSI 2 FEE L, %
NENICHESTZT7 3 JIROE BRER T 5K
U 7 3 v QA AR B S 2 R T & B
LTE . —F Langendorff?? o7 3 vIHICHE
WTDEETLE, Cysteamine } Toryptamine
WD Z BB 2 I LT B

2= 2 fh# 9 % 012 Cysteine, Cystea-
mine&ED S H#E # F§ 24 o Competition i
GIRNRBITHS EFBA LA TS, ZOSH
o Competition DfilitZ, Amine Aminoacid
orfp reactive 7z NH; radical #4575 b D33,
IOEAETHIE VEALN, EHRNERED
A8z, Radio oxidation 12X @) block
NE SR~ iR W24k, X block X fu7z
Ll Metabolic course B D FFELN
EAibh3), NHe 2 FT 280E O HBELT X
h, EBEHEMEE, Fhs, Pyruvate, CoA,
Oxaloacetic acid, ATP 7 ¥ #Fuz LZHb
h3zZk, BIitZEEEE Emzymal protein X
mEwoH constant 1= stable AfBEZET 2D
DTWE L, BITOBETELENDDDTHHH
b, 73RO LY EEEHENEER X
na.
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1) Patt'™2 21194941z Cysteine TV R

VRSRIV IR T AN & D, FoihiiiEE %
_‘;ﬁiﬂ__ﬂa%l,. FEURZETR LOBZHEHEL T
3¢, Cysteine, Cysteamine™2) i SHE 3
BY SMEWC & 5. BATRREEEL B Sk 2 B
PTONLTRTOABN, SHEFZETIHDTY
Ergothionine i Protection 37\ ~EEER D Bess

IhTwb. ZZCSHELBTE7I/ERT
BSTRRBFEE R D FfaT 2 32 5.

2) Bacq #2025 ppfgRic k% &, Cysteami-
ne L ET Z—HEOT I YE, BRI
HY BB58RD 5, TOBEEEILRBT
IVBOENRETH D LBEREL OB,
ZDH» b Cystein, Cysteamine # kil
T TIBTCOOHERZCENRL WO TIE
BN EWIBLHB. oTZ s 17 3 IR
close up LT 5.
LlEDHEN BUAET 3 ) B —FEEB AT
5.
B, fsdgamesz2 protect § 5 iz, Cys-
teine, Cysteamine 40> SH &z FH7 2MWEHD
Competition DFHFR N HIITH B, ZOSH
Fo Competition ofibtz, 7 3 J[Bdrh, reac-
tive %z NH radical 2F7T 3bD50, 0k
A (Competition) %7 L Tidw> 7t .

3) BRI, HoigkEsE o @E 12 i Radio
oxidation 12X i block X h B\ EEFER~filR
#B#8, BT block X h 7 Ligso Metabolic
course DUERHEDBIHBEI LNBR, T 3
J B /T BPWROBINT L b, BEHER#EE
#1723 Pyruvate CoA, Oxalacetic acid, A.T.P.
ZEERPLILUThAZZ L, BREHEZ
Emzymal proteine x4 # Constant 12
stable Z##EZET 2D DT i L, HITHHE
BRELN TR LDTHZENE, 73IJBOD
BENC & Y EECERNEIEFEI N D n L EZ,
3T 37 BROBHIRHIRGHC, BATHREEICHE L
T Protection ¢4 %3, Recovery Th %
B 70T, T3 BROBIE BAHRRO B O]

HARRZERMRFLME BT #0 5

BT CTHERAEREITCHRELTSL 3.

4) DUEDEEBEER, ZoBRoRECER
530, BNIFDOT I JBROILEEYES R E
PUAR Y

5) D7 3 JBRO4A

Bl 23 Competition 7 5 DE O 7 3 7[R
T EHERIR NS BT CHB.

—HEBRCDIOT 2 7B (ERAEMRE
D) REMTIEORREZ DT THS.

6) (HIAN B 7 2 EBROYREECEN T, FOEE
VX DESRRER ST A kR,
7 I BESCY SHBEOREE X )R 31
¥, {EJREC Optimum 2373\ ~ds 232 2 3
BEZTCERTIT.

EECER L ERER Y, 103 M~10""M o[
T, ThiZEH T, &EEo Criterion 12§
BORER TS 5. WG TFRHERTHID 7=,

DI EoHEBE2EEFEANTERLTAS.

s EH

B Bk ph a3 BEEHEAD Sacharomyces ellip-
soideus #{fivy, pH 7.0 Niageli FigrRiz30°C
THAREL, CTOBAEKICHELTLHE,
BN TREEE R I C, SR OF b ERA T I
Ny MR IREBIER L, MEAEME TR T
whotbm% 0.1cck b, HIOBEBSCpHIXR

U 7.0 Nageli iz ANz d DITEFRETON
WA ANT, #1ERBEIC0CIERELTLD
XHRsd 5.

BT I REBERBETCIORBOER T
BENCANTE &, JeidpHE 7.0 CHIET 5. ¥
BEid Mol BETHS.

JESHA TS b1z Nageli S5 (pH 7.0)
WEEREIAE ST AT Ry b, B
JEn#E L < LEbncRhanks T T5.

BEFE30°C20MFHAT 5 D TH DA%, Al & Bk
[t B U e © % O NERUEE ¢
~, BEICPIERSERE— O E & AR BT,
BASEmmE M Lt (. T X blaR Z
VIEEMIC k ZMES T En (delayed division)
DRFELEEEBZL0THS.

Y T B [T e




RAN324212 A 25 H

EEBECRIT T SRR T 2 JROBEL LD
L %1%, Nageli BREH T BT 3 VR RIBE
lea ZBICANTE ZpH 7.05 L, EEH OB
L7-#afas = o _FicEE L .

EFERIE, BEEEBOE » CHEENT1ST7D
HEDFE » Db D, RUZDIZLL b OEICE
{LL7=Z#fgE CTTl-oTn 5 DHFEE L, =
HHig—HZEEIEL E oo =— 2072 b D R4 &
5.

—TRERVZHE % 5001H 3 > 4 BEAE12000/8 OfEigLz
RTETEEHABIEE 2 ~4 [ D2 X LTHE
4000~8000fE V2 D\~ TAFFR L EH LT,

A& EECER O REE R HREER VS
WEDT & JBe AnT: JFRATERE O BER
%, ZTOMEREROMEBEIFRATFEOBHR
% 100% & LCHBIE L7z,

B, 20,0001 fRES DO LR Y, ZDOHEEL ©Ts
ZDEFRE BT

RS B0 FHBE R DML TH 5.

JRAH R

=&, 60KV, 3mA, non filter, F D4.5cm,
1,000r/min

MRsHE Ik 20,000 r (204

Nigeli FEzHbo R,

HEE 10.0€
EGIRT ¥ E=7 4 1.0¢
B BEERY Y U A 0.1¢g
2 (BB PN 0.01g
WM< 7 2% 0.02¢
30U 100cc

ZOMRIZEEECF R L OMERHEEL D
DTE L, REBROMECIGEE BONB DT
WALE.

WERIE2%TH 5.

AR 7 2 7R, FTRom ¢ 5.

1. Alanine (a-Amino-propionic acid)

CH;-CH-COOH '
NH,

2. Arginine (¢-Guanidino-a-amino-valeric

acid)

1065,

HN \

HN, /C-‘NH-(CHg:);.,-CIH—‘CO‘OH

NH,

Krebs ¢ ornithine cycle 129 % [RE4SHIC
FRAERHFLL, CX¥ IV, TFLaY v
DIER MM 3. o e Ry s vk 77 =
VT HENT B L XN 3.

3. Asparagine (Amino succinamic acid)

H,;N-CO-CH,-CH-COOH
NI,

WL BH L, T RATH R, IR,
BEH LB SL IR Ih 5.

4. Aspartic acid (a-Amino-succinic acid)

HOOC-CH,-CH-COOH
NH, .
5. Cysteine (a-Amino-£-thio-lactic acid)
HS-CH,-CH-COOH
Nle

e R7 2 UK BB oMo SHIL L
FREY B30 & 9 5. HHE o BERE,
Cysteine 7 {4 = V13 E MR, Cysteine Mg 7
4 VIR B ~—F DERITIFE.

6. Cystine (Di-[3-thio-x-aminc-propionic
acid])

S-CH,-CH(NH,)-COOH
S-CH,-CH(NH,)-COOH

DV TR\ ERGE TR A . $ie R
FIvETHD. EMMSEOTET FRET 5.

7. Glutamic acid(x-Amino-glutaric acid)

HOOC-(CH,),-CH-COOH
NH;

B RIVCE: D £ 12 749 3. Glutathion
O—HERRSTH B, fEHERFIC  D-Glutamic
acidBNFAEY 2. BHERLL & REDRIER AL
EhTn3.

8. Glutamine

H,N-CO-(CH,),-CH-COOH
_ N]Hfz

BHETrhz OMmE L FEL, £ EoTT

I HEOERORE o, D OBEACFFN
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»5.
9. Glycine(Glycocoll, Amino-acetic acid)
H,N-CH,-COOH
10. Histidine (B-Imidazole-c-aminopropio
nic acid)

H
¥s,
_/N-CH

H(,\ - i
N-C-CH,-CH-COOH
NIH2
FTRCOEHRZEIN T 5.
BERERE O BT L RET 5.
11. Leucine (a-Amino-isocaproic acid)
H COOH
NHg
12. Lysine (a,&-Diamino-caproic acid)
NH;;—(CHz)ﬁ-(iI—I-COOH

CH,N,
CH. /CH -CH,-C

NH;
TRCOERIH Y, T =) wiEhhZFCE
BELTIFET 3.
13. Methionine (a-Amino-y-methyl-thiol-
butyric acid)
CH;-S-(CH,),-CH-COOH
th
MBI A F AL L LT OB D B
14. Ornithine («,&-Diamino-valeric acid)
NH,-(CH,),-CH-COOH
NH,
Arginine OGIC L oTHETS.
15. Serine (m-Amino-S-hydroxy-propionic
acid)
HO-CH,-CH-COOH
i,
iz ORBEPCE T, RAEOfERFIX
HERE L CHFAET . X BFEOME Tk Trypto-
phane O&FIZRHET 5.
16. Taurine (Amino-ethane-sulfonic acid
213 Amino ethionic acid)
NH;-(CH;),-SOH
17. Tryptophane (B-Indole-c-amino-Pro-
pionic acid)

HARREZRHAF SR B8 w95

"\ .CH,-CH-COOH

Ll

NS

Sl L CIRET 5.
it Kynurenine
/\ -CO-CH,- CH COOH

H NH, NH2

T 5.
TR

FWEHE LT, AT HET I JBD103M,
1075M, 107"MO-ZHLE CREBMIEOEHE W HE
RBEBENENERT. T NE30SHRIEEDK
PREEHNT AT 7215, ZEREZHNZIR 72 b O R U,
FER B2 ¥ & 7 DIREEIT L TO, EBOTEEE /T
o7z 10MTHah bEMITH L, 100%8E
LEEEZED b Aot

I 73/ BR% BATGMRAT R iR ELe % B ks
5

BT I BRRSEHBFERL, B1RORTM
{TH3.

Phié=R1 reactivation D # A7z, [lER

PXIOATA%, XA EEMLOBOSEE
A-B

Bes &1 2 L, —i®IT reactivation &i—-—;— G
bT . EfEREFZhEN a,be ThIZA= LE%*

_ 100-b. _ ba .
B=—00" T B RBHR = o0 &V %

B1FCH BN B0, Asparagine 10~2M,
Cysteine 103MIZT X409 LI _F oFhHEsk 373
L, Cystine5 x10—°M, L-Glutamic acid 10~7
M, Glutamine 10—5M, Tryptophane 10—"MT
bk 3021% @ ph#ESR % 7., Asparagine 10~4M.,
Cysteine 103M, L-Glutamic acid 10—5M,
10~™M, Glutamine 10~"M, Lysine 10—5M,
L-Methionine 10-"M, D-L Ornithine 105M
20% R OBEERE R 7.

Glycine 100"M, L-Methionine 10—°M, Ar-
ginine 103MTIXHTHTH Y, 20% © BIEH
Renr.

NH, ._
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#Hlgk 7/ BROBHINEERER

5 00 B B O BE EEEAE |HHE
Alanine 10—5M STET=E3E 221519
" 10—"M 51.642.7 7
Arginine 10—M 38.5+1.3 |--18
” 10—"M 56.4+1.6 | 17
Asparagine 10— M 71.0+2.4 | 46
7 10—*M (7 = v L !
Aspartic acid 10—°M 53, 4==157 |1
" 10—"M Gl el 8
Cysteine 10—*M 59.0+2.5 | 22
7 10—*M 68.510.9 | 42
Cystine 5 x10—°M 64.8+1.2 | 32
L-Glutamic acid 10—M 56.9+2.6 18
" 10—°M 6187601 27
v 10—"™™ 66.812.5 25
Glutamine 10—M 65.6+3.0 | 35
7 10—"™™M GlEElEt=1 8 1526
Glycine 10—°M B3l e b P
7 10—"M 38.44+2.3 |--19
Histidine 10—M b= 6 8
7 10—™™ 45.541.6 |— 4
Leucine 10—*M ATE9E2S |==i1
7 10—M 83.3£0:8 | 10
7 10—"M  o7. 7=E=255 19
Lysine 10—M b5l 4
7 10—°M 61.44+1.7 | 27
7 10—"™M 48.1+1.3 0
D-L Methionine 7 »10—"M| 46.5%2.9 |— 3
L Methionine 10—M 38.840.6 [-—18
7 10—°M 52,5208 8
7 10—"M 60.1+2.4 | 24
D-L Ornithine 10—M 53. 60097 1T
7 10—5M 58.941.5 | 22
D-L Serine 10—*M 43.54+0.5 |— 8
7 10—5M 47.84+0.8 |— 1
7 10-™ 47.44+1.4 |— 1
Taurine 10—°M 54.641.3 | 13
7 10—"M 57.740.9 | 19
Tryptophane 10—M 55.54+2.4 | 15
7 10—™™M 65:7=E1.9-1 131

Control 48.041.2

Leucine 103M, Lysine 10"M, D-L Me-

thionine 7 x10~"M, D-L-Serine 10—°M, 107

MR 218 SRR T O TIEHR
&L s LB EEDRLRRE RN LTz,

1067

LIEE1RCR 5 h 320, A—73I /78T
b, TOBREW L YEIFERMEENZ. EIBLE
—7 3B Th, TOEFEORIEL, MIBPUCA
ZMBUEELIEERD 2N THE DT, PE
WCHERIGRC, EEBFERZROEHTH 12T 3
JROIECERELT 5 L B2 = DIN a5,

W2k 7i/BoRMERE

B 5 E B ot RE EFEETR | WE
Asparagine 10—*M 71.0 N
Cysteine 10—*M 68.5 S H
L-Glutamic acid 10-"M 66.8 ()
Tryptophane  10—'M 65.7 N
Glutamine 10—M 65. 6 N
Cystine 5 x10—°*M 64.8 SH
Lysine 10~5M 61. 4 N
L-Methionine  10—"M 60.1 S
D-L Ornithine 10—°M | 58.9 N
Alanine 10—M BT
Leucine 10—"M 57.7
Taurine 10-"M BTET! S
Arginine 10—"M 56, 4 N
Glycine 10—°M B5 Al
Aspartic acid 10—°M 53.4 (53
Histidine 10—°M 52.1
D-L Serine 10—°M 47.8

Control 48.0

B Nkt NH%2fET2%0

S H---bFiEERE SHEETS40
S {LERER b SEETEHLO
C-f{LERERE WcCOOHY BT A
)

COE2ECI VR B L, TDT I JBROILE
HYss F NH, 24750, finc NHz 2257
%y ®, Fizkk Tryptophan Dind., ZOHR
KRB NH: 22 EHE5T 5 DR EME LD,
X SH, S. #{bBEBERCETET IR, £
OFFE RN Ch 5. COOH (b8
HYET LEIC AT % L-Glutamic acid 1007M
TS RIER TH 58, —HAREREHE
4% Aspartic acid 10-5M Tix-FDEhH 2325RE
KHbHR Tz,

I 7 3B EaHRmapiciziie % B
M

S T
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H3F# 71 BoORMEREET
BEMERORE EFEFSR |EHs
Alanine 10—°M 62.5+1.8 | 28
y 10—"M 52.242.3 8
Arginine 10—M | 42.4+1.0 |—10
v 10—"M 59.4+42.8 22
Asparagine 10—M 69.8+1.9 | 44
7 10—'M 59.1+1.4 | 22
Aspartic acid 10=5M | 54.5+2.1 | 13
¥ 10—"M 52.842.4 9
Cysteine 10—*M 65.4+3.1| 35
v 10—'M | 69.042.6 | 42
Cystine 5 x10—°M 67.2+1.8 | 39
L-Glutamic acid 10—3M 65.0+2.3 | 33
Vs 10—°M 67.0+7.0 | 38
v ) 10—"M 96.3-£7.8 | 96
Glutamine 10—°M 60.6+2.5 | 25
7 10—"M 67.1+1.6 | 39
Glycine 10—M 60.4+2.8| 25
P 10—"M 51.64-1.9 6
Histidine 10—5M 58.6+2.4 | 21
y 10—™ 54.34+2.1 13
. Leucine 10—M 53.1%+1.1| 10
v 10—°M 54.842.0 13
f/ 10—"M 56.940.9 | 18
Lysine 10—M 62.3+7.1| 28
13 10—M 63.14+3.1 | 30
7 10-"M 57.14+2.6 | 18
D-L Methionine 7 xX10—"M| 54.742.3 | 13
L-Methionine  10—*M 39.64+0.5 |—16
f/ 10—°M 52.640.8 9
v 10—"M 58.24+1.7 | 20
D-L Ornithine 10—M 54.4F+1.8 | 13
4 10—5M 60.6+2.1| 25
D-L Serine 10— M 56.8+1.7 | 18
4 10—5M 58.8+0.3 | 21
v 10—"M 58.2141.0 20
Taurine 10—°M 62.94+2.1| 30
5 10-"M 65.9+1.7 | 36
Tryptophane  10—3M 69.74+3.1| 43
7 10—"M 74.242.7 | 52
Control 48.0+1. 2

BT 37 BRRD WRFERIIE 3 TR T ML
THhs.
IR ER O CR A AR
ELTHIEREES L.

T {?'{{?‘wmwwmzx‘
b =

HARRERAHRF SR ®1T8 w95

R EROHA L e reactivation o
RE AW,

WIRIALN B0, Asparagine 10-2M,
Cysteine 10—~M, L-Glutamic acid 107"M,
Glintamine 10-"M, Tryptophane 10-3M, 10-7
MIZRATH, 40%L oRIERZR L.

Cysteine 10-3M, Cystine 5 x10-M, L-Glu-
tamic acid 10-5M, Lysine 10~5M, Taurine
107°M, 107"M Tk, 30%fROEHER 245 7-.

Alanine 10~°M, Arginine 10~7M, Aspara-
gine 10~*M, Glutamine 10-5M, Glycine 10-5
M. Histidine 10~5M, Lysine 10~¢M, D-L
Ornithine 10-5M %, 20%RADEESRZ B,

Arginine 10°M, L-Methionine 10—3M ¢
W 2026 HIEED HIEAR, B,

Tk, KER102 M DEIBRNR i 3.

RICRHRT 3 7 BREOGHE SEED bor-
TEVZRELT 3 LA E DML X2 3.

WAk 71 BoREERY
RS E B EE HFEEGR | %k
L-Glutamic acid 10—"M 96.3 C
Tryptophane 10—\ 74.2 N
Asparagine 10—2M 69.8 N
Cysteine 10—'M 69.0 SH
Cystine 5 x10—M 67.2 SH
Glutamine 10—"M 67.1 N
Taurine 10—"M 65.9 S
Lysine 10—M 63.1
Alanine 10—5M 62.5
D-L Ornithine 10—°M 6.6 N
Gilycine 10—°M 60.4
Arginine 10-"M 59.4 N
D-L Serine 10—M 58.8
Histidine 10—°M 58.6
L-Methionine  10~7M 58.2 S
Leucine 10—-"M 56.9
Aspartic acid 10—\ 54.5 C
Control 48.0

BACRLNBML, BRAEBT 3 VBB BRAT
356, REWREOM NH: 2 25757
3 ERNVRICE A T, RSB iR
LA REREBTW3,

—_ T4 —
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I DRTI/ERZMEAE 2 EBRRR
(1) DET 3 7 ROBIFIRBRIOLLE
INBHEEOMLTHS.

#%5% DE7 I/ BRORKMI, BREMER

D-Glutamic acid 10—°M [23.843.6 |43.44:7. 4

w 10—°M |28.6:14.6 [47.144.1

7 10—"™M [27.542.9 [45.841.9

D-Methionine 10—3M |38.743.7 [43.0%1.5

| o 10—*M (43.0£1.3 [50.54:1.3

" e 10=5M a4 20051155, 41,7,
Control 48.023.2

D-Glutamic acid 103M~10""M IZ AT,

1069

157 % Glutamic acid o RiER S
L DA oMLK

L-Glutamic acid|D-Glutamic acid
10—*M 65.01%2. 5 43.447. 4
10—M 67.040. 5 47.114.1
10—"M 96.347. & 45.841. 9

108 ~10""M Cit43—47% DLEFRT, X EH
DEFEDZH & 2.

Iz D-Methionine ¢ L-Methionine & # |k
BT 5L, TOMRETRTEE O fR L H8EDOM
@

# 815 Methionine @ BIFfIR L
LA DE o g

JRAFRTIRE O AFRE, X3REHRESE048% 1Tk,
~23~27% T, BEODIT S TH o7z,

@551 D-Glutamic acid 103M~10—"M %
I U 7o {2 DA RIZ43~45% TR XA
REBOTh LABTH D7

D-Methionine 10 M~10—M R 5H5HEL D
BERERT, TOEFRIT~55%T, XiRmRHE
WWDEFRBL &, ZETD LN A1,

(2) DE7 78R, LET I )BROE
D-Glutamic acid * L-Glutamic acid %[k
By 3L, ZORATRETIE, FOKRIEE6
KoL T,

# 6 % Glutamic acid o B4
L#: DR o ik

L-Glutamicacid 5D-G1utamic acid

10—°M 69.62:61 7] | 28.8=F3i6

‘ 10—M 61.742.5 | 28.6%4.6
10-™M 66.942.5 | 27.542.9 |

L-Glutamic acid 103~10-TM G 59~66%
DEFR BB 5H 538, D-Glutamic acid 103
M~10"M'C, 23~28%DAEFRT, ZhiZIX
SREIE O WREFRIS% # B B3NTTFE2 T
2. X
[RANBRE ORI, BTRCA LA BML,
L-Glutamic acid 10°*M~10—"M T, 63~96
% D EFRFETNBE01T, D-Glutamic acid

L-Methionine | D-Methionine
10—M 38.81%0.6 33.743.7
10—'M 43.011.3
10—°M 52.540.8 44.242.5
10—"M 60.11+2. 4

103 M3 L-Methionine %, D-Methionine
B W ETFHEI8% T, BHR D 48% ¥ TED,
L-Methionine 10~5M, 10~"MTl52~60% T,
#E s k@A 2 Y, D-Methinine 104, 10-5Mik
43~44%TC, BRE BN L.

RS REREL CE 9 T odn &R,

#5932 Methionine o[BI H L
L% : DR o i

\ L-Methionine | D-Methionine
10—M 39.7£0.5 43.0E1.5
10—*M 50.54+1.3
10—M 52.710. 8 55.4+1.7
10—M 58.2+1.7

0%, L-Methionine 103MT, 39% D47
T, XSREBOBMLIT TS %45, L-Methioni-
ne 10~°M, 107MTix52~58%C, —J5 D-Me-
thionine TI210-5M  55% DAL SR & 2213 72
V.

D Eodn, Glutamic acid Tl LE & RS
A, FRASERIREILICEDE L\ DIT K L, DA
SRR TR XEYER 2R LT b, RBA
PEEREL T3 X AR R R0 { Th 3.




1070

Methionine G DA, LINC X 2303000 T
7 JRETHED, MBI ERE TIREL,
EIEE T, byhICEF#ET 28 T3 53. 72D
T D FRAT AT I AR BE 1 XA S SRR
miThs.

£ &

Bacq %nBIZk %, Cysteine, Cystea-
mine Dffidd » T, Amine 71 Protection 23
HDBR, Z hIHHET S 7 3 /ERN Protection
BECHDNRD B EHERL TS0, ZOHEY
Cysteine, Cysteamine %ML T, 73/
TCOOHERTVWERIVEEIEA LS 3.
WoT o s ITT7 3 JHENMEEE 2 20T, WET
IMRE—IEMEA UCERE T oN, TIJB
T»H BOT Protection TH-oT®, Competi-
tion ThH3»h, IE WL HMERIN T3 E
#Zbh? Enzym, RIEBED T 2 7B
ORI L Y RE LR O LSRRI h 27
IEEIRERBEL LIRS, LInkbLIEXBHER
7 I MREBI L CHHEHRAIE LN BT
THD. XOTT 3 ) BORKIHRI & RABE
BEZIB LTR 5 LRl ~R4 DMEFR2E
7z, EIbRAEIEE T, Asparagine 1072,
Cysteine 1073M ¢ 40% L L ofh#isRE 18, Cy-
tstine 5 X 107°M, L-Glutamic acid 107"M,
Glutamine 10~°M, Tryptophane 10~7MT30
o5f{ Dh#s, Asparagine 10~*M, Cysteine
1073M, L-Glutamic acid 1075M, 107"M, Glu-
tamine 10-"M, Lysine 10—°M, L-Methionine
10"M, D-L Ornithine 10-5M T 20%{XDBhk
REhi-.

— RSB ORI T1d, Asparagine 10—2M,
Cysteine 10—*M, L-Glutamic acid 1077M,
Glutamine 10~"M, Tryptophan 10—3M, 107
MT40%LL |-, Cysteine 1073M, Cystine 5 X
10-5M, L-Glutamic acid 10~5M, Lysine 105
M, Taurine 1075M, 107"M T30%1%, Alanine
10—°M, Arginine 10~7M, Asparagine 10—1M,
Glutamine 10~5M, 'Glycine 10—5M, Histidine
107°M, Lysine 10~*M, D-L Ornithine 10—5M

AAREEHN AL BT 95

T0%MNDOAER 7 5T 3. BIb RGN
X >T Protection R &H 27z ORI EIFEC
VEEBELN TN B,

FIED@EIRITT 3 7 BRZ I L 7235413 E R
DIREROMLEZ NS, BEHEW Emzy-
mal proteine X5 Z & FEICEE L=k ¥
BITBIDTRAL BELGBEBRINTAZD
TH2LINTHED, FIHTNEED? D, &
DIANRAVERNThh 3 Lvwbh, IFcFo
BTG T RGBS EREE SR X T
5. WO TAREROME 7 L JROBINL L 0%
T TCOEEICETED TR ENI Z EABEL R

5.
VT EFROYREE L ABIIPANC A D R U5 2 e
ERHBTHAI b, BIREFR DEHEER O
Bb DR, HROMBE 2SR ONEE
Y 5 &, WA TIE2, BB TR
EADOML Aol I s TET I JBRO{LEEE
REDFEER 2 L ROMLTH 3.

JESTRIIZENC AT, Asparagine 1072M (71

%), Glutamine 10~°M (65%), Lysiﬁe 1075M

(61%), D-L Ornithine 105M (58%) &% D
Pgish il c I () AR, XiRdme
WOEFRI8%) Z hEIE2 T OLERER
far7 3z sEoMc NHs 25 LT3, Bz T
r-yptophan 107"M (65%) OZER I EL T3
23, Tryptophan 7D <H % Ky-
nurenine 73 NH: % 2 fi#H>T\w5. 3 Argi-
nine ZFFfECE Ornithine 7 2HNEIbA
T 53 Arginine 100"M @4 HFR 12 56% Th
e

DI EX YA 21 RATRIIREICE, 207 3 78
O ERBETIC NHe: 22 @573 30307

3BT U CBElES R 3 LB bh 3.

LA B0 G BRI OB, ReRIEED
W 2D T 2 7 & EHT 5 b O0FRIE
Hh .

C OOH z{ba4sxE=mds 12 -F¢ % L-Gluta-
mic acid } Asparatic acid Ik L CH 3

&, L-Glutamic acid 10-7 M Gl @& i#eEI2



FBFI324:12 A 25 B

RT66% DEFRTE Y, MABIHILTIZ6% L
TOERCELRF L, BAH SR
IEEL #4853, —J5 Asparatic acid Tl
D 10-5M CIRATBIHR A DAFER3%, [EIHEE
HHC54% &, FRATHUEREL, FRSTHBEEIIELICZ D%
RamE@Edshiv.

IbBREER ESHEETS7 3 JBBTH 3 Cy-
steine TiE Patt, Langendorff &0 &k L [FA
t% Protection 33 LT %. EIL Cysteine
10— MBS HiTBLEL T69% DAERR 218, URHE
BRIV T H69%DEFR L. EILBHE
FRABEBICEE LD 24 7.

[LEBER LS 25T 57 3 VBT H % Cysti-
ne X M5 X 10 SM O fREFRTHREL T 64% DEFF
B2, NRHBHIT6T% DEFRYE, R
RUFREL, MRETBEREL W HR N ELA TS,
Cystine R D NEWI B D H 5, Cy-
steine & OFAFRICHRT, BT X 280
EZibh3.

FBES #7475 Methionine 10~"M T AR
R DAETER0% TR AR b h, R BRI
DZNIZ10"TM T58% DR CRAMEIRI D Z)
RERELNL T 3.

L LLB#ERNESZFETHHNT, -7
I R T %\~ Taurine V2R TR EIRILT
X, ZD10TMT65% DEFRTHENRT LA T
VB, AR O A 10 M T DA
54% THEIRAEE 55 TR,

LlEomd 7 3 i o {b8#xE L Protection
DOFEMERD D BhN 5.

7 3 JERoshE Competition TH 3074 5
RN ERETWE DEOT I JBTEOT
Y LEOT 3 VBREBOHEREIME LTI viET
THY, 2REDEOT I JERS2MT 2L Th
WERADERC L2 CHB. TZ TDED
73 BT H 5 D-Glutamic acid, D-Methio-
nine ¥{EA L7z, FORHREIFES~FIICRL
N %41¢, D-Glutamic acid 103M~10""M®
JRSTRTEREL T, 23~28% DAFFH T &2 1T XH§
OYEFRRRIE LT\ 3. REFHRETE, Lo
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ZThB103M~10""M T68~962% DEFR TR L
T3 DI1Z, DEDFNIZ43~4T% T, X5 8%
DERDA8% & RAEFETH 5.

Methionine O f&§F#i#I-CLE103M L%,
D#IFEIZ38%, LEI10-SM, 10-"M C52%, 60%
ThH BN, DI TII43%, 44%T, JREHEIZH
TRLELI0M, 100TMT52%, 58% T, —kK D
BT 105 MAR55% DA AR CHNT R & R
WRTH 5.

L-Glutamic acid 7 ¥ ® #1270 3 0
BAEEFRIC (Partialy turn-over of high mo-
lecule) i 5, TCA Cycle 7 & %3~TH
ERIAT M TRZ TH 53 3, TOERT D-Glu-
tamic acid ERRENCH & 37D XS 2
T 3 ThH 5. ZOMRERIRDIY I
NEBLZFEBCRYABRCAVEREE LR
B ER LTS ERE bbb T EEILN 5.
o TRSTHRE TR T 510 b s b b9 RA
BERTEIEERLCI LEEI TV BD
ns.

D-Methionine T & - @ {8323 D-Glutamic
acid LB DL TZDF »FIH SN2 3 E
B2 LN LT ORBIERBED TENEESH 2 L
BEIABNS.

G. Hevesy?®, Abrams2) 12> CEMEERIC
AT 7 3 /i BEEREZ o) 7- Isotope %R
BEUBRBE~DA QI b XERO RSN 6 D iR~
D% @ incorporation WHMET T35, ‘EE~D
T IR BERRL: EOBEE~OANYDEOREER.
3D L XN TEBN, ZOEET 3 BRORH
B2 AER~DER S LT
HaTiEE o d AR 2R TRINS.

¥ R

D REENCT 3V BEREY 358, T OB
ey, [LEEES L NH #2575 7 32
JEBROFEHERT Ch T3 8Th 5.

2) MREMBCT 2 JEBEPRET 3EAIIDE
AL ER A Shiznol.

3) COOHIZIERA~TIE, 73 JBR0OIbERE
RLEMGHC COOHZAET 27 3 /R TIIRAH
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Studies on the influence of aminc-acids to radiation injury
By

Syozo Satoh
Department of Radiology, Syowa Medical School.
(Director: Prof. Masami Kiga)

Experimental studies on the protective effect of amino-acid against X ray were carried
out by means of yeast cell caltures.

Amino-acid which has two NH: radicals seems to be more effective when given before
irradiation.

Almost all amino-acids tested including L-glutamic acid show protective effect when
given both before or after irradiation. _

D-glutamic acid is very remarkable, its protective effect is negative when given
‘before irradiation, but it has no influence when given after irradiation.

These facts may prove one of the mechanisms of protection.
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