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The Effect of Leyk (Cysteine Derivative) on the Radiation Injury
By
Hideyuki Haruna, Shinji Suzuki, Jintaro Okujima, Takeo Takano,
Akira, Ogiso, Shozo Hashimoto, Yutaka Matsubayashi
and Koichi Izumi
Department of Radiclogy, School of Medicine, Keio University
(Director: Prof. H. Haruna)

Michio Katayama
Department of Radiology, Kawasaki city hospital

We have been studing what kind of effects the Leyk (2-c-phenyl-e-carboethoxymethyl-t
hiazolidine-4-carbonic acid), has on the radiation injury, and so far as the study made untill
now is concerned, we have got a fairly good result.

We applied the Leyk to 50 patients, 48 of whom has Feen irradiated (17 by x-ray, 31 by
40Co-teletherapy) and 2 suifering from the anaemia caused by the irradiation.

For the sake of contrast, we observed the peripheral bloods of 420 cases which the mali-
gnant tumors and 40 with the benignones. About 309 of 420 cases were suffering from the
anaemia and deadly needed the application of some kind of hemostatic when they were irradiated.

The patients were daily given 60 mg of the Leyk for 30 days, and a few patients more
than that for the same period.

It was observed that hemoglobin, erythrocyte, leucocyte, reticulocyte and thrombocyte
in the peripheral bloods didn’t decrease during the irradiation, but that the Leyk hadn’t
any perceptibly good effect on the patients who had been already suffering from the anaemia
before the Leyk’s application.

The albumine and A/G in the serum-protein decresedin spite of the Leyk’s application,
but in total protein increased a little.

The non protein nitrogen decreased by the Leyk’s application.

The decrease like this was observed also in Cl, Na, K.and alkali-acid-phosphatase but on
the contrary Ca. increased.
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Generally speaking, the Leyk hadn’t any evidently good effects on the liver-function, but
had the evidently protective effects on the G.O.T.
Most of the patients didn’t feel sick, when they were given the Leyk continuously from

the begining of the irradiation.

But the Leyk hadn’t any evidently good effects on the patients

who had been already suffering from the rradiation sickness before application.

The Leyk had few side efects except for a few gastro-intestinal complaints.
We have got the conclusion that the Leyk is very effective to prevent the radiologist as

well as patients from suffering from the radiation injury if it is used from the Legining of

the irradiation.
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Fig. 2. The changes of the white blood cells of Rabhits after irradiation They were
irradiated with use of the telecobalt unit and a total of 500r in air were given
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Fig. 3. The comparison of Hb. for malignant tumors and it for benign
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Fig. 4. The comparison of the red blood cells for malignant tumors and

those for benign
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Fig. 5. The comparison of the white blood cells for malignant tumors and

those for benign
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Fig. 6. The comparison of blood sedimentation rate for malignant tumors

and it for benign

(28 cases)

3,600~ 9,800mg (1 H90~ 120mg# %) 12 i

o S EHOY BB,
e § 1 3 4. Leyk §fIC X 3RMMATR, Leyk 5
s o Rt el « ﬁmaﬁ;ﬁt&uamﬁeﬁmmzn
RBC g0/ - 1%} SWTIES.9. 10T R LT H 3. = DEIEEER24
= o § Bl - EHAPIOSWEZ MR L= b0 TH 3. K
wac 2 — . . P ORISR ORBBERL, AREREHIE
e T a1l BOREER L. ShbORICk>TY b A
Al doss 32k Leyk BEpitho LB mEsE, &K

Fig. 7. The View of Examination of the blood
by Telecobalt irradiation

HE:LTELNT WS, 51 HeomgZ 3 |
WZAHRE L, 30H 1,800mg 5 kuE L L,
FEsz L OB eHIE L. L LEEIZ

5

-
—

InERF U EIMERENC 3 L WD Hh v,
DEEFNE T USRS R o BETH Y,
fdk 3 in LT F B MOMBERENEL 2 b4
WEIRARES ChH DT, R UL B 48610
BIEPRLONRELITHS. BchabhBIE



690 AR E S 5238 w2

non Cancerous cancered

| | )
120 | N 120 | ||
ot : Hot - o
100 i 100 b 4
- )
9  $F4 90 73
O | o A A | | “%.
8 gy 80 ‘{}f
70 . 70 ¢
60 II J [ | 0o
b= — (%) L
3 4111 3
5 ‘:Ji £

Fiz. 8 The changes of the Hb. before and after treatment with use of Leyk

nen cancerous ., cancered
,“:"E“ |
6001 l\ ‘ | T 600 |
] VT |
[ 1] WA [ |
R ‘ | =" J 1|
. N A~ ;—': | T | |
S0 KNREXZ | 500 3!
Ny A / ) e ) !‘ -
. ) - \,--,_.,-..u-—c
400t K /11 400 S
K] 1174 Y R
‘ / ’:___,' I{’,‘ \\r\"‘: “.
I 20 BN
300+ 300 ‘ i i
|
| |
- | -9 L]
s F z 2 . NEE-BR
= z 5 % & § # B
= '-_E = e [ % - N o™
2 & ]
& o =
u

Fig. 9. The changes of the red blood cells before and after treatment
with use of Leyk
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Fig. 10. The changes of the white blood cells befoe and after treztment with use of Leyk

Table 1. The view of the blood in treatment with use of Leyk

| | R.B.C. | Reticulocyt [ Thromtocyt " B.S.R.
T~ [ mow | &5 [ wac (%) (109" | B0 O9) | Camyt
before 85.9 424 5.260 6.9 16.0 36.9 34.9
period of using 85.5 419 4.050 1.0 13.9 34.5 25.3
after 88.4 424 5.170 4.2 18.2 36.1 29.0

Table 2. Examinatioa of blood before and after treatment with use of Leyk
Eh““*&—h—_________[nunseg‘ment. segment. eosino. baso. lympho. J mono.
before ]

e ‘ 6.1 | 58.2 2.9 0 300 | a8
period of using , 4.9 56.8 5.3 0.1 23.3 9.0
after . '

treatnent ‘ 3.6 57.3 5.1 0 28.3 6.4
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Table 3. The effect of Leyk on blood cells

Xt a-Globulin DBMARD LN S, F6 TR
BOFFOBNERTH BN, FEIC oK
RS 1,000r % 1 EAFHS LBEomEER K
IR 7=LTH 3. F2 Ly Alubumink
U AIG OR4>, Globulin 443 D RIMAE S
nz. SEOEFRERE T Leyk BE71HEIC
MFEEE R WE LS RN R B 2 1161 - 45
BN THSD. ThbORERIES T
LTRELTH 5. Bl Leyk #HEHIREIRD
HERERIINAS 2 B 4, Albumin U0 A/GIXIEREIC
WDLTWB0HRHLND,

6. MEEHEFoOMCEETES MEEH

Effect of Leyk (Cases No. %

increasing more than 5% 19 38.0

changing within 5 % 18 36.0

Hb. decreasing more than 5% 13 26.0
Total 50 100.0
=increasing more than 253 10 22 44.0
changing within 25 10* 14 28.0

RB.C. | “gecreasing more than 25 10° 14 28.0
Total 50 100.0

increasing more than 1000 13 26.0

changing within 1000 20 40.0

W.B.C. decreasing more than 1000 17 34.0
Total 50 100.0
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iz #E R » T.T.T+CCLF«Co-R %1t G.O.T
7 Bizow T Leyk #EFiEACHlE Lz o R
ETIWCRTIELBTHS. FAhbh3ITE
¢, Leyk w&iEicy LCHLLLEEES



FRFN384= 9 A25H

Table 4. The comparison of the ilium bone marrow smears before and after
treatment with use of Leyk

693

Case S.S. 36 years old. Fem. C.M. 42 years old. Fem.
Diagnosis malignant struma r. breast cancer
irradiated dose 10,350r. 25,250r.
3,600mg 9,800mg
Leyk dosage
before after before | after
| Hb. (%) 79.5 78 71.5 ;i 80
) | R.B.C. (x10%) 377 409 330 | 371
Feripheral | ™Cior index 1.06 0.95 1.08 1.07
W.B.C. 1,800 2,600 1,600 3,200
Reticulocyt (%) ' 5 6 11 12
Nucleated cell count 52,500 223,000 68,000 134,000
M.B.L. 0.2 0.2 1.6 0.4
Promyelo 2.4 2.6 5.8 o 1
Myelo 7.6 9.6 5.2 8.2
Neutro Metamyelo 8.4 5.0 8.8 7.8
Stab 14.6 11.2 10.6 22.6
Seg 28.6 26.2 7.8 5.0
Promyelo — — - —
" Myelo — 0.4 0.4 0.4
E Eosino Metamyelo _ — 0.2 0.4
‘% Stab 0.2 — 0.4 0.2
= Seg 1.2 0.2 0.6 1.2
g Baso = = - =
o
8 Lymph wane | x4 2864 | izo
E Mono 3.2 5.8 4.0 4.0
g Plasma 0.4 2.0 0.4 0.2
2 Reticulm | 0.8 0.2 0.6 0.6
- Megakaryo =+ — -+ -+
Urerythrob ) — — — —
B 0.2 0.6 1.8 126
Macro P 0.2 1.6 11:2 3.6
(0] — —_ — 1.6
B 1.4 0.2 1.4 0.8
Micro P 8.8 8.2 31.0 25.4
O o 0.4 0.2 1:2
Mitose — 0.2 1.6 0.6
M/E — - — -
ATwiw, L L, serum glutamic oxaloace- Wh. 1FOREEEREMLTW20RH D7,

tic transarminase (G.0.T.) 1% Reitman & Fra-
nkel FITLOTHMES A TW32, HIATH AL
Lhs L, Leyk BEFj126]0D 17365, 81
fLTHo7dOR, BMEMIIT ABMIR LT

=390

8 By ¥ 2 8. Bima 2 a0
3L, £ 4~5ERGFEC, FHER B -

MR« BACRR « 28R « JRIEINE IEHE & U R
IR THZ o gMEREPRITLS. ZhAbD
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Table 5. The View of serum protein levels in treatment with use of Leylk

Glob.
treatment by Leyk T.P: Alb. AlG
o ! g8 { T

before 7.4 | 59.3 | 11.6 | 10.4 | 18.5 | 1.53

OIT ancey | _period of using 7.6 | 58.9 | 10.5 | 10.1 | 20.4 | 1.48
after 7.6 | 571.7 | 12.4 | 10.2 | 19.7 | 1.42

before | 7.3 54.1 11.2 9.2 20.4 | 1.49

?;;fzgfﬂs) period of using | 7.1 | 56.8 | 10.9 | 11.8 | 20.5 | 1.37
L after | 7.5 | 57.9 | 11.8 | 9.8 | 204 | 1.44

T.P, total protein

Table 6. The changes of serum protein levels of Rabbits after irradiztion
(a2 tetal of 1000 r in air were given., mean of 10 cases)

Serum Protein bleod
days after ; N
pp S Glob
irradiation | p A, ac | M| RBC | wpe
‘ (%) (x 109
o B ‘ T
before 5.8 | 62.9 5.7 | 12.8 15.9 1.8 7.5 456 | 7,500
after 3 days 6.4 48.6 6.9 | 18.6 25.5 1.0 7.9 352 | 5,000
after 5 days 5.1 42.6 20.6 18.4 18.3 0.8 6.8 443 6,000
after 10 days 5.9 55.7 9.2 21.0 13.3 1.3 6.8 424 2,500
|_after 20 days | 5.2 | 53.2 | 9.8 | 16.8 | 20.3 | 1.2 7.0 382 3,800
250
A
200 //
v
- //
150 <
00 %\
50 \\ e
=
w | == Eﬁé =
R ——
before  Lreal ment . @
period  treat ment bt % x
after treal ment :§ 3 @
TFig. 12. Changes of the electrolyte and etc, b °
before and after treatment with use of Fig. 13. The changes of glutamic oxalacetic
Leyk transaminase (G.0.T.)in treatment by Leyk

— 10 —



695

FRFN384: 9 F25R

9V —o0j0g
B = F| 5= |~ F)|99—¢9| ¢¢  wou o ey men o | e [ @ |88
AR (=)= (=) | a—g | ()~ (=)| 6~=¢ € ¢ uou ‘e jsearg ado | 8F | i 1 "0
F)=F| 99 ()~ (D ge 80| ¢—2 wou Jowni ¥oN | 68 | W | M S
g el | ()= ()] e )~ (=) 801 | 9 ¢ uou ‘23 jseerg oo | ge | o | o
CORSICONEE - B KRN ol KR 2 4 l-B) utEwor mm%mua%«%m%mm e | 4 | W Cm
02 82 =) =g ()= ()| 9+9 72 urewa "ed ysearg eco | 99 | W | H "M
0z I GF)=F)| w9 | (=) —(=)]| 6-¢ g€ ¢ aterechy B0 snIv) eco | L9 | I | M I
g [ (=)= )| €6 L =g urewa s1sa) 1o mEBL.m aco | o | W | g 3
¥e €2 (CORSNCON R T A+U|T (=) | o1—¥ ¥ ¥ urewal B0 jsearg a0 | g¢ | A | "O "L
88 ~Ig F)=(=)] 98 | (=)~ (=) 6~F € ¢ ulEwar ‘eo jsearg eco | §C o I "d
082 08T [ (=) = (F)| Tg |(H) —(=)| 8% 9 11 ureuaI e Iswoy, co | I¢ | W | 'S N
F)—=F)| a9 |[W) (=) gzg~¥e| ¢~¥ ureura.s maeso BwoXAW | L8 | A | "O '
€6 60 [(—) (=) | 4—¥q | (H)— ()| 29 G UrEwax "ed jsearg 'odo | (g Jd | WX
ST <86 (B == g [ F) = )| 59 ¥ uremwar e jseeag edo | zg | A A CH
8§ gl | (F)—F)| "u—y" [(=)—(=)| g8~ G ¢ urewaI "ed snray[] oo | 9g d | o1 1
01 ~—9g (=)= (=)| g9 | (=)~ (=)| 89 G <9 urewax wogsearg ado | 4y | a | T T
F) =@ | " | (=)~ (=) ge~9g| 9+¢ UTEUAL ' QISUOL X | 16 | W | ‘N X
8 16 (= g [ ()~ (=) e~—¢ ¥ 0 uremar eo sopeqiseaiin ode | g4 | W | M 'S
L0 no_m“_mwwm% _qmwww%oow 4100 7 L 7 mﬂwww.ﬂ NEMMW.EO 0 98y | xog | sweN

AT JO I8N PIM JUIWNERI} J9YJE PUT DI0JAQ UOHOUNS JOAI[ JO S9BuBYD Y, *) J[qeL

—_11 —



696

SEMR F AR HHEER L LT B8, Zhik
BHZWL 2~ 3RBCEERCHELT 25508
S, ZOFEzoWTERER L D Hix OFAH
EXNTWBH, REBEILFIE 2. B
W FER o 8 fERIZoWT, Leyk #MEFIHE W<
TA7:. Leyk BEFNCEUC_LELOE o1 DIER
BHBYEEL Leyk #HELTH T CITEE
PREML L. Uh LS Bt & R
Leyk ##5 L7880, K4 0B CabME
ROFEH T BT T2,
2l £ B

FKiEpoEMN: Leyk 2 BALHAETY, K
HEOB TR L n A fWEMA LD 2. BIEM
& LCHEBIAM D 72 TR 36 - _LREENE 1 6
FoWEERRE 2HCHD bh, LH5BEOLD
7=H 0 1HR I o7, ZhnbofiEtkik Leyk D
HAEdkT3 e, MELTHRGEER LIS
fId 2 {WELTNB.

IR - ER

SRR AL OEA E U TR EEL
friE % SO T3, » s ZEHEGESHCHLT
a1 > WE, SyRenciEE 250
WX BHEOIMKFTR TS 5. B b 78 X
SGOENTBWTAEL#FET 5 Z L afAgn e
CTHY, AMIEVEELLZHFNREL AL
h3. 20X 3 aAREETs EXES Oid
VBRI LT b ol 7 5 L T v
3. BRSO SE, SHEoRne & bickS
ELER AR Liasd, HIC MR B Uil 58 % I
ALTL 3. ZOHEOROARE O BN
DEfIkCH b, BAOPEIERTRETH 572 5,
RN U ONE o F4a 2 B SRR 252
HBLEZHLITHB.

FAEZASH O S AE R R D B K U 2 BlofK
SHiavhgm oot Em g Leyk 2AMRE
Lz, FHILZ DWW T, #EERmML-fk
VZERDFE & 078 2 G5 & HET 5 L#I70
BOEREF LT, MFHEH « miEHOE
R F oM LTk, e nAZ RS LR
Zhoio i, BeEERENEE L B R &
OTHET B2 ERMLN T3, Leyk %

BAESIRSHRY &8s $23% H64

LEEEOMINIIENCE LCE I EEDERAZRL
T3 EEAbNS. FHIEE L TR Bs i
FEERFED LA TWa W, LiL, GOT. 2o
ek Leyk BiRSERO S 5 Z ERHLN B,
Transaminase & fidd# & OEERIZ DWW T OHE
R, Tonhazy) Sid=w X2 530rff
S glutamic asparatic transaminase # 5
Oz D THlE Lz, ZIER 207z & #
ELTw3, GO.T. 0gEsElk SR
EHEE O _FRERMS T3, FREBS e
& DA, L b aEEEELERE R
WIZEHRE, BEEEMCEEEZRG BN
HbhTw3. 0k aBAFEERED -
LT G.OT. oflEs T3 & D THE
ThHBEEALNS. HAHEENIE LT Leyk
VT EEREIERATED bR B8, EEEIRIZED

LT,

PRI DW TR /NN R ER
DohR, BETE¥boTiEiwy. SH L
AR Xsneo Ehrlich fERIE4240%I7E M £ 1
ARG E B LI B b OWEXEEICK
SN BZNEETH BN, B0 LrbiE
Kb o EERERI T LT ORBERTHOT,
I AMAOEEREEICE LY B 2 LIk
. FtEY b o#id Ttk MHs [EAEmE %
BETFRRi L=y 212 Leyk 2B G223 L 2
e B ERS Lo, HEROTRER 2 D5
FEEDH T DB EEET B ERETERWE, 4
&b MHiz HIfEORIEIIZEIT Lo THRHMES
NBZ LA, EE2 TS, BEDERRENC
BT I O S BEK 2 3 TERNE 161D
T,

W AEF DER B TH 55, Cysteine 3R
DMENTA AR BIAIEE A TE b7, ¥
Leyk 0% Th %, Cystine HHOHAIK 21
yALND L, —EOHEHND A TR~
BEUTH Y 3~ 6 BEMIITHER L ¥ Widiie
EEALNT, Z0& S AFETEERCERIC
RT3 EETH B, BEL Leyk Py T
bB7=91H3~4ENTHHRE LdhE, E0%
HuxEsieychh, RALHETS 3.

—1i2 —



FEFI3842 9 H25H

LT U

A ARVRHE D JE 5 480 Fe TS R a s ok
HHEAEMEE 2 BlOF5060c Leyk AL
RERPWE L7, BHEMEORE Levk 3Hg
REOPHHE LTERTHILEELILNS.
FENGEHITH Y, BARAGH CEMcEgo TR
BICHERALTHIR CRIEAR W20, Batius
WEE DB Th AR L LTy,
PEETHIE LTHERTHBEEI TS, Lk
LBLICHE 2> T 2 Rl s+ 2 165641 & L
T, FEEMERTRIIARETHY, ¥Eom
7 - MDA & OPFAREF L.

FHXO EEFE P 1490 B EHFELERG QB
L.

% @

1) Mozharova, E.N., et al.: Med. Radiologiiz,
6,13, 1961, —- 2) Rusanov, A.M., etal.: Med.
Radiologiia, 7, 42, 1962. — 3) Shubina, A.V.,
Med. Radiologiia, 7,83, 1962. — 4) Fif=fi(i:
MOFER, 9,381, 1963— 5) Heinecke, H.: Miinch.
Med. Wschr. 50, 2090, 1903. — ¢) Barron, E.
S.G.: J. Gen. Physiol, 32, 537, 1949, — 7) Pa.
tt, H.M., et al.: Science, 110, 213, 1949, — 8)
Bacq, Z.M.: Acta Radiol, 41, 47, 1954. — g)
BResefl - BAE KL, 18, 137, @33, — 10)
Mackenzie, C.G., & Harris, J.: J. Biol. Chem,
227, 393, 1957, — 11) Tonhazy, N.E., et al.:
Arch, Biochem, 28, 36, 1950. — 12) #4432
fib = 3588, 38, 541, FE31. — 13) \UTFAMIL : B
RE#R, 3,469, B33, — 14) &Rz : - ¢
¥ e v, 1,21, AR36.




