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Pharmacological Characteristics of 8Co-y-irradiated Cyclophosphamide (Endoxan)
and Possibility of Its Application to Carcer Treatment

By

Tetuo Gamo
Department of Radiology, School of Medicine, Osaka University
(Director: Prof. H. Tachiiri, M.1).)

It has been well known that Endoxan itself is originally inactive in vitro. However, the author observ-
ed that the massively ©Co-y-irradiated Endoxan (in crystal) becomes active even in vitro. In the present
paper, the pharmacological characteristics of this irradiated Endoxan and possibility of its application to

cancer therapy are reported.

Irradiation Procedure
Endoxan was irradiated in vacuum at the dose rate of 2 x 106 R/h. Two samples were irradiated
with total irradiation dose of 108 R and 10° R for each. |Temperature during irradiation was not so

strictly controlled but kept below 45°C by immersing the samples in water.

Results

1) 1x10° R irradiated Endoxan (REX) inhibited the growth of HelLa cells more heavily than
norHN,.

2) REX contained norHN, (1.9%), non-degraded Endoxan (1.2%) and substances of (Rf 0) to
(Rf 0.3) in the silica thin layer chromatograph (the developer: acetone, chloroform 2:1).

3) REX gave positive data by means of the in pitro screening methods (EDj,, M.S.D./LDy, and the
in vitro-in vivo method).

4) REX was less effective than Endoxan itself in the canceracidal influence upon Yoshida ascites
sarcoma.

5) REX was effective in the perfusion treatment for VX2 carcinoma,

6) REX was rapidly inactivated by serum (bovine serum).

Discussion
Applying the in vitro screening methods, REX gave positive data. However, it was less effective

than Endoxan in the curative effect on Yoshida ascites sarcoma. Itis considered that this fact can be partly
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explained by the instability of REX in bovine serum, since the tumor inhibitory alkylating agents (TSPA
and HN,-O) were stable in bovine serum and on the contrary the tumor non-inhibitory alkylating
agent (HN,) was instable. Therefore it might be necessary that the stability test should be included in
in vitro screening.

In regional perfusion and selective regional arterial infusion, the agent should be required to have
the pharmacological characteristics that leaked agent can be inactivated rapidly and that the agent has
antitumor activity independently upon the liver or other metabolic functions. At present the effective
agents for whole body administration are used for perfusion and infusion, especially in cases of

selective regional use, however the indication of agents should be more precisely examined and more

severely discussed in selection. Hence, it may be promising that the massively irradiated Endoxan can

be one of the suitable agents for local perfusion and selective regional infusion.

I &% F§

Endoxan 3195842 Arnold Bz ko T4
AP, EEREMIEEI AR L BRREE IR
DOOD = DKL T N F MEFFROTIERICR
TAHA, in vitro TRAEMETH ST, in vivo
THEMEE S W PUES 2 T R EYE
LTWw3%., ZoiEMitirE s UCEEman T
norHN, Ligh zlic kb EExbhizd, 0
HHEF oW AL Endoxan o iFM iz e x
O TR ®IB0 oK iR L3 Bl B A T
TWBHZEERRELT WS,

—7%, EHR®13 Endoxan JKIEWEH B IBST
X hEREEETCEXREL, - ofEbs
KEELIIRIDBEC X viTlebhTwbz L%
HELTWS. CoEMHNKBEIRLB L
BAGRRGHAFARCKE L 3RS 2 Enb#E
x, WEEWEONEREYESe5.

£[al, #3132 Endoxan officx L ©Co 7
Br KBRS Lick 25, in vitro kT H
FEE sz LR Lo T, ZoFEEwHER
WAL, 2, 3omRxBToC
CHRETS.

IO REITELG BUICHM

A) Endoxan [& s

Endoxan offfxPIE 1 en, &S 25emd »
7 AT 0w, BEPEERGC Y VIBETBE
Brd X THZEAH v 710 mHglREEDEZE L L
T FEE Lic. coHEZedt A Endoxan 2y L

THER 2.0x10°R/h T ®Co 7#i#4 1 x10°R
B0 6 x 10°RIBE LT, HricBsthoRET—E
EWZ Lichote., #5 AEEKPICANRTIRE -
Ax B X 2ol DL CRIETH S .

Z DES Uic Endoxan o kKR M:A 23
%, Lo, 3BT+ HE iz NaOH
X YpH 7.2~ 7.6 CEPERAEE B.T.B. pHE
) B LT L.

B) B4+ Endoxan ¢ in vitro ok

(1) MuRsEREEHISh 5

J5k) Eagle, Foley o710l Ui, ifi
B HeLa [af'> (BOAEESEHB M Zo i
Ioabhahnicbo) HWT, BEBREI 3 X
104/ml DIFFHEE LT, % 1.5ml SonERB
BCHEL, #910° HH S CHBEEREL TR
o ABMFfE] B W & IEH A 16 « YLD IR U 7ol
W 1.5ml b3z Ude. 7T2RER] B IR oM
LR LT:. o2 BEE Y BT -1%, 0.05%
ZYVARENALF VY baiNzt-2% 7 = Vigig
THAE LT, MmIRGHER cHifalor i, g e
W U TR S R, ofER L b EE—1E
FERE A BT, 07T 7 - T50% BRE
B (EDg)'® %3Redpte. 7ods, BEdair LEW y§
i LTS24 Ml % xicb ok HH LT
5.

B#) Fig. 1ot Tablel wiizd5@ 0 Chb.
1 mg/ml DIEFIPREE T 2 { MEFTH % Endo-~
xan ZBR\T, FIEF O WEE—IHMR IR 132 h.
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Fig. 1 Effect of the agents on the growth of

HeLa cells
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Table 1 ED,, and M.S.D. of the agents

Name of the agents | ICy (y/ml) giiﬁ)}
9 1 1
igclﬁ)s;lggfe:;%de 4 100
cyclophosphamide >1,000 >1,000
nor-HN, 3.5 200
HN,-O 2.5 25
TSPA 3.0 100

EDg,: Concentration necessary to cause a 50
per cent inhibition of growth.
M.S.D.: minimum dose which induced no
propagation in subculture test.

FhE#o B 5 SFERIEY & 5. 10°RIES} En-
doxan @hi#x Nitromin opifg LU T
%. EDgTH#Z % & norHN, 3.57/ml, HN,-O
2.57/ml, TSPA 3.07/ml 2% L10°R &4 En-
doxaniy, 4.07/ml TH2T, kDFDD EDg (T
FEAEFETHS. L L Endoxan % 1 mg/ml
DR Wi\ WTH Hela ffliffanififi iz AL
b7 TP RIS ey
(2) FehFEws: (M.S.D.)0

JF#) HeLa iz 1 x10° cells/ml 1. T/
B3R £h £h 0.9ml S LT B#L)
2, 48] H e B RIEK CHE BT L fTic o
ZFEHRorhFh 0.1ml Zinxic.

T2REMB P o AR L, FS LWAR
R RERRE L T otc. ThFhEToki~
5 AEZELE T, MAo4sER O MY LD
<, SHORAHERSHEIIFORNAETEL Y
B L, MAFERY T T 5 BN EFREE 2 R

HAREFRAME SR #H2T8 B85

7o T BRI RTIE o FEERFTRE 152 4= i i L
E¥& & Rz,

Hid#) Table 11ziR-3#% b, Endoxan ¥ 1,000
riml o EHEE kT h Hela Hfao gflhs
By 51 lowhd, B4 Endoxan 43 100
y/ml o< Hela i k{Usi4x REE
L7z, Zoffity HN;-O 0257/ml 3 h &\,
TSPA®D 100r/ml, norHN, ¢ 2007/ml &%
YREETHD.

(3) in vitro-in vivo 3

Jitk) EEEEC AT, i E AR
Li-. HHAEMR GEIFHEMEmL va53h
7= % 010075 % M NEEHE L 4 BEo Rk 42 5
B Uiz, ek 10 x 107/ ml iz A= B Atk CRsk
Liz. o 1ml kABREEKY v TEREBR
Li-3Eflo 1 ml L&y, EEAEHT37°Ci30
iRt %, 2ml £BE¥ZThEho 7Y b
DOIEEPIC B L T24, 48K U2 B i JEAK B
HEAAER L, ¥ &Yl Tz,

D - ofEic b St Endoxan 3257 /ml @
P cixZefazetE, B oY (KT R OIS
ORI MR R AR Li: (Fig.2). LasL, [
g > Endoxan 133 HpyEMRCEERATHo
o

C) B4 Endoxan oniEHiHE

(1) #Fre=r7374-1CL550K

Fi:) 10°R MBS Endoxan X 10°RE%4f Endo-
xan bV Y AMBr e T V4 — (BB
W7y, 2rEERLA, 2:1) % Fhko
1o, B E - FTRA SIS,

D FARVCEAE,»S Rf 0.3Z0#EE L
AARY RO RE 0.45, Rf0.80 4D AAY
b f7-. norHN, X Endoxan % [ i &
B L1384, R {Hick\ T Rf 0.804pE L rnor
HN, & Rf 0.4504%E(i3 Endoxan ¢ Zhith
—F LTk,

(2) #Es v~ 2735 74HONB P RIG

W 7 2= 7T 7 &5y oo T Y (prnitr-
obenzyl)pyridine (NBP)21% % FH 35 7 A+
MEFIOERYE R T, HErv<b 257 E
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Fig. 2 In vitro-in vivo Method (Satoh). 2 days
after transplantation of Yoshida sarcoma cells
treated with 10°R irradiated Endoxan (25mcg
Jce) and physiological saline (control).

a) Cells treated with irrad. Endoxan

b) Cells treated with physiological saline
(control)

N ! 28 cred

DHEAAY FONB Pt AT, o
EREETIoo7.

HiE) vV HEBI v~ /5 IR EAROF
DAL DS % 1024y Liz11o 43 @ 471, Fh
FhEEEK3ml mThiiL, Fo2ml #{f
FILTNB PRIGE{TIeote. HENMTeoteh
th% Table 2 2R,

BAK) Fig. 3 RdHac Rf 0.8 E XN B
P %) direct NBP [FJsBB{4, indirect NBP Ji7
JCEHETH T, ZoWE 1k norHN, L4 [H
HThsb. Fi Rf € ¢ norHN, z—F LT\
50T Rf 0.804%1x norHN, L[5 X hic,
Rf 0.4504'E1% direct NBP [ [5&d:, indirect

1075

NBP BB THoT, po Rf e
Endoxan . —3% 0 C¢H4 o Endoxan L [H
JELTC.

& HIc—ER DRI micropipet Z{FR] LT
ERCZ e~ b 75 7%FEL, NBPEE
M 10°RIBA Endoran fnz € ¥ 5 R40f% En-
doxan J ¢¢ norHN, o f# ki, T OFER,
10°R fB4} Endoxan | mgrh 2% k4> Endoxan
w127, notHNy %197 B LT 5. Tichb,
10°R % &S L34, Endoxan i3ig & 99% 734y
fEEhT\5. ¥f, Endoxan ) hiE\s Rf f§
HART DO S REDTH HHDT WD LE L
Lha.

"able 2 method of NBP Reaction
2ml of fraction extracts
dissolved in 2% perchloric acid
(direct reaction) (indivect reaction)

keep in boiling
water for 20min,

cool in ice cool in ice

') {
add 2ml of ice cold NaOH-acetate buffer
(IN NSOH -+ 0.2M acetate buffer)
: 7

i
add 0.5 ml of 5% y(p-nitrobenzyl) pyridine

in acetone
)
keep in boiling water for 20min,

cool in ice, then add 2ml of acetone and 5ml of
ethylene dichloride

!
add 2ml of IN NaOH and
shake 20 times

transfer to cell for electrophotometer
and read at 540myu

(3) 7 m=t 7357 &oyEO MR MHIL
R

JiEE) 10°R B4t Endoxan % 27 m=< } 737
RFAEN B P RIGOHE L FC 1104 B4
Cric & U TRy 5ml nz, 4o
LTHhHLEL L, B %&b, Mmiasimmbl
TR DL L R B3 Hela fifaicfFH X
T, EosyEc i mEmE G Eh bk
Bt L.
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Fig. 3 NBP reaction of fractions of thin layer
chromatograph

a) 10°R irradiated Endoxan

=0 DIRECT
&2 [NDIRECT

8

OPTICAL DENSITY

e

o1 2 3 4 5 &7 8 91
FRACTION
b) 10°R irradiated Endoxan

0.3

Ow=0 DIRECT
@=—8 |NDIRECT

o
»
T

OPTICAL DENSITY

o
)
-’—’-

L\

T T
© 1 2 3 4 5 6 7 8 9 10
FRACTION

D Fig.- 4RIl Y THB. Thebb, E
RBCORE 0. 132043 12 Rf 0.8 norHN, o
78 X iR R ISR A R LT 5. RE

0.1x » RI0.3Z I ¥ hb 4 dic k5 Hela
MIRERE IR R B35 . b b, B
Endoxan 7R3 MIBRHANHZIR © T8 o
% norHN, 12y 54 pC i3/, RF0.1) hE
FEOWBRIZ L5300 Ths LBbhS.
(4)  Hhif
KR L b Rf 0. LZoWEA310°R A4} Endoxan

EIARE SRR MR W27% %8 5

Fig. 4 Effect of fraction extracts of thin layer
chromatograph on the growth of HeLa cells

- “9“'@'\ /"g

[1x10°R irrad. ENDOXAN)

100}

GROWTH RATE  PER CENT
I

01

FRACTICN

DA R A R T EE L b Ch D = &
YR 2 v 7R 7 KO Eish YA HeLa
FAVAERSE5 Lk Db nEot, L
L, NBPRIGTHOMICDE B 10°R JE 5
Endoxan 0 97% 73 0 4yifike b tofE RE 43
CHAELT WS, Licadi>T, Endoxan x n Rf
DN B EED N EE 2 DR .+
ST, FRETOFEE T % tedic L F ok
55 feod-.

Jik) 10°RIAH Endoxan o yEMME &4 HE
BRI T R FIR LToiT s - b a Rt
iz, 10°RIE4S Endoxan ¢ 200mgic & LT &5
B10ml % fEf L, Table 3 R4/ Cleai:
WE & BEEWE LTt

B & 5E oG, M.S.D. fERUERS RS
fiEa Table 417”3, FThbb, 22/ AR
U= 27 = VEEOWERERREEL, 742 —
N BB T € b VR E A M.S.D. 50
v/ml TR IEMEA . norHN, o kifisy 4 4
L7+ b Y HEERHIZ M.S.D. 1007/ml TH;
59\, S RE X b, JR% Endoxan o
RTEEWED 55, Faind R 0.1E0 b0
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Table 3 Analysis of Irradiated Endoxan

10°R irradiated Eudoxan

7

>washed by methanol

evaporati on

methanol of methanol
insg!ubble wushed by ethans!
up.
A
v ) evaporation
ethanol of ethanol
ins;llulzble > washed by acetone
B
evaporation
acetone of acetone
insoluble
sub.
c acetone
soluble
sub.
D

Table 4 Content, Rf and M.S.D. of Isolated
Fractions of 10°R irradiated Endoxan

e Rf  M.S.D. (y/ml)
A | 20.5 = > 1,000
B | 16.7 0.00 500
0.18
0.04
c | 3.2 000 50
0.00
0.80
0.45
D | 236 0.17 100
0.04
0.00

BREO7 et v B BERP T GERD EEL
Bha., b, o408 1k norHN; o M.
S.D. fi§i 2007/ml (b~ 4 O ER: AR LT

Wb,

D) W4t Endoxan ¢in vitro screening

fA4t Endoxan o ifika Ml ik 7 v b
A& MO /R 32 &6 RS Endoxan
DY Sha®. ZZT¢Ed in vito
screening & {Jigotz.

k) FHEEPE T M.S.D.[LDy, fHo#

1077

wfTinotc. LDg {HiX504+ 5 & & Wistar 235 »
Mo lElERE 521 HE, Van der Waerden ¥z
PEOTRIE LIz,

) Table 51 779 3l h TH5H. 10°RBS
Endoxan 3 LDy, filizt Endoxan Tyt Nitrorin
L, M9 fE LR <, LicaioTilitEnidicn &
Zixbhb. B4t Endoxan ¢ Hela ffiffaicsif3
5 M.S.D. i1 1007/ml THoT, &R M.S.D./
LDy, fHC13.0.13& 'oofc. & ooffiik Endoxan o
11.8L0 E, norHN, ¢ 2.0K ¢ Nitromin ¢>0.31
DWTFR I D LEMTH Y, Lichio>THMEET
@ in vitro screening Zis\~T, B4 Endoxan

DD R S .

Table 5 In vitro Screening Data

MS.D. | LD,

i y/ml mg/kg M.SD/LDy
10°R irrad. !
i 100 775 0.13
norHN, 200 100 2.0
Endoxan =>1,000 84 >11.8
| Nitromin | 25 | 8 | 0.31 |
LD,,: at 21 days after one i.p. injection in

rat (50+5g, &, strain Wistar)

M.S5.1D.: minimum dose which induced no
propagation in subculture test.

E) M4t Endoxan o fifiiiik

LI E in vitro o 111 3 B4 Endoxan
ofEFEY RS2 b0 THD. T T, &
AKBESS ST % MR B OV X 2 #5 0 i
HBECE 770\, @4 Endoxan oSk o\
THRH L.

(1) KB G 3 5 A RhR

Endoxan 52 4 o i\ 7 H A B OV RS o
€\~ Ehrlich Ji4380%, JEACHRLEE i 533 5 IE
R A B Lic.

Jitk) 505 g, Wistar 323 7 ¥ b JU20%
2 g, dd J=vAThehEHAERE Y Ehr-
lich #Efifa%# 10051 3> BlER gL,
245 fHi# 1 Endoxan Jyf 4 Endoxan o4&
i/, LDy % JAKSPY 1 MBS LT, SRR (hfui
KoZ) LH#EL. 10°RES Endoxan 3%
Hic &4 Fhb norHN, Br o Endoxan o
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HELR L fod ¥ 100mg 1o\ T10ml o7
b T 2EEENE Lic. HEEARE S Y 70—
1210PE%;, Ehrlich = 20 —Fi322C % #H L
7.

B & HEAEC 2 gt Fig. SicRdi@
b, Endoxan, fA 4} Endoxan iz TEAEHEI1LE 5
nBh, WBEE Endoxan o EiiZh5 Endoxan
ERBEL DL HoTWD. Tisbd, S0%4HE
BETHETZ L, NBHOI0H XL, En-
doxan Ff26H, 24t Endoxan FfI6HTH%. &
B Ehrlich o8 4zt BB 0 ERR
RixRohichote (Fig. 5).

Fig. 5 Percent survivor diagrams of ascites tu-

mors treated with cyclophosphamide and irra-
diated cyclophosphamide

Administration: one i.p. injection of !/, LDy,
at 24 hrs. after transplantation

—— ENDOXAN

===e== irraid. ENDOX AN (washed by acetane)
—— CONTROL
Yoshida sarcoma
00—,
.
50 T e iy
N TN
z 0 6 20 30
[-'3
g Ehelich carcinoma
§ ‘IOD--—-—-—-!%_“\\\
.
50 —
16 20 36

DAYS AFTER TRANSPLANTATION

(2) VX2EorERLEE

THE) BHEE : REBHCHRBELTWS
VX225 (FBH5 vV z—BEeEL hHhx
hich o) HEBEMCHHE L, Y%K 0.5moD
AT VVASHTI LT, 4AEANK T T#20
VIV Boilfix e Lic. < o flaiEEg o
0.1ml % {$% 2 kg~ 2.5kg O F FEl MBI
BHEL:.

ENEEE  NEoOSEBALIE F 7 A 98%
WTIEER L, 7 — FH v 7% {Fotiiiiiy 2ml/
min TR L. BEETBIIRER % 40°Co fEiR
ol TR % #938°Cleffotz. = 0iEFEE
L= B Mg i3#25ml Ch5.

HAREZMHREGER BT% B85

WY B BEWI0E &, MBS
FAoER A i s oo T bL#ERE T
fo. 7 ARF — VEETHE: Lo, KEREMRR O
REEMIRA B Lic. FhEhie/ Iz,
INEY =F L vHF—-F A (PEI0) AL,
HEL LD 7 F D~ VInmER TR L
7o b EOVEIR B S L. KRB~ S 5 —
TOEAGIAL 1 EEEBNIREL © 9 1 e RKABH T H
5. EH~ORHE AL T5 i EEE
F—TAFARE, AR vhlEflcT a5 =2~
BT, AT OMi%2 Bns L CERE
ELThHb, ThEho#Hlz 5ml o4BAK
KL, EEEOBIIRMANCK 5 5% i CTHEA
L. ZEFIE ARG E304 Mo Bk 2 {7727z,
MAEHH, BT HMT2HEM %02 W
Beiciodic, MBI T RTINS f53k L. T
Fo 50 FR BT R BRI~ o HE DR DA TE AT B IR 4 765
KLTWD. Coffic X 5 EE~ 0B Er—k
HTHD L LT TCIHREShTE Y, FHEH
TEE DA AR L U TR LSS L E0ED
W& L OES o FT % e U B pMal o s
b Tehvote, T BHERK T %o wash-out 1347
T Tuiny,

FHMERR  BAEHREOVED S, WMNER
TRICTE 4 PR DI & YEI L - o L E R I~
10°R @4t Endoxan o¥j& 1320 BT 5
[ CHeRTBEM, B3E4%) »° 250ng/kgfREE D BT
Zfic, 200mg/kg Ci3RIEEEL D, Fic En-
doxan 3 5ml o AFAKKEE & Lic BET
3, 0 S ERNGE VIR CHER Y T T
filHofEE & K& hpote. LidioT, &
HECiL, 10°REE4T Endoxan & T3 220
mg/kgLAF, Endoxan TI3-Foid © fIfIEA Hls
fo. HEMRIEE OR b B4t Endoxan 3 ik BURE
BOERB R OB L R 7 © + vkl
TWn5,

HIZE : BERA20 H B BBENEOCRBo 2 hFih
[ES G BEE ol Ur-. AR AZ e X v Bl
oFE (P8 (a),m& (r) &b HEK (k
Bi=n/6 par) wRESTEHE L.
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Table 6 Ratio of treated tumor (VXZ2) to control tumor after perfusion
without drug and with Endoxan and irradiated Endoxan

At perfusion After Perfusion
Tumor Volume Ratio
Do o)) Tgporhet | T Vet || Dot -
Endoxan
70 18 4/4 21 47/50 94
70 18 11 20 40/43 93
100 9 /1 19 40/44 90
Ave. 92
10°R irradiated Endoxan (washed by acetone)
130 1 1/1 20 25/42 60
170 16 4/3 15 45/63 71
180 10 1/1 27 25/60 42
200 12 1/1 19 18/36 50
220 9 1/1 25 N/75 —
Ave. 56
Control (physiological saline)
18 3/2 19 48/53 91
14 11 20 44/40 110
14 11 23 47/50 94
Ave. 98
N: necrosis T: treated tumor control tumor

&) Table 6 wind . 37 bIEMRSH Endox-
an OP/MIFER2LOFEEERL, REALER
RoRohicwvworix L, B4 Endoxan T3
6L ORFHFH S h w5, [BEFOREN
R MEAEFE AL TDIRVN, ok
BREOBEIED CHEREIR O MEELXE XS
T EDHRL TSN, RREOUETE O4E
EDBEENR—ETCRVWI LRI BEEXLD
ha.

F) #miFext3 5 REw:

EMBRE AR ELT OB EL T, *0
ZIRAYERT B & L IFRORGE . EER &S
#ELCRFroftict 2R#oRE, Efzo
o RCHBXRZ2 DT THBEY, FTF0M
Ho—B) & L TiniFd To R ERICoWTHRE L
TR,

J7#:) Hela #Hff % 3 x 104/ml o> QHRQYEIEH
ELTE 1.4ml 2 ERBREHE UHESHY
fiieo:. 2 B HRB3EH & F MBI HEm®L,

—ERFEEIR AT Cre ot R Eh 0.1
ml 3o%H Y, B3 Hela #ifacmzs. 3
AHCEFORBRKEZ]RL, SbrXro#2i
MLk, MR Bx THIER & KHH %
TERFE BRI E S oA o IR EE— AR g s
HiEtER R Ule. 41l & o fERIRF o 4 35138

ERoLishThHS.
TSPA 160 /ml
Nitromin 807 /ml
norHN;, 1607 /ml
10°R @4} Endoxan 3007 /ml

Fig. 6 Loss of cytotoxic activity in bovine
serum at 37°C

ACTIVITY (%)

PR =!:____><——N- nor HNz2

“‘-“-'9“_‘:::_-3‘-‘—:?—

0 30 60 90 10 10
INCUBATIOM TIME [ IMINUTES)

— 03 —



1080

FE%) BE} Endoxan } norHN, k(1 4y
CHER LIS, EECAETE T a2 s ol
WEFECTTE, BEEBTE L 215y
BOI55THD. chicK LT, Nitromin Ff
T S P ATIRIFHCLIET 1507 FHETH
FhENOEME & D80 %L E % foT i
(Fig. 6).

m % i

B4 Endoxan oiEMME 1 13 norHN, ol
IR S BRI 0. 31t i1z % WP MY o R
BoHB RBdbhichl, chbo 5%, Endo-
xan OFEMEYRFEETHLOIFESL D RF 0.1
CEFEFRAYWHETHoN. Fl, ZobOkFRE
B wCHB LA wwd norHNy oo Hil i i
W R AR Uiz, fo s B4 Endoxano fE A E ©
HOENIINB P FGE 0 BV FETHS
73, B4t Endoxan 23tk % 3 A b, —icik
o Cl 25 L CRNER o TwWb L%
Z2bhsd,. Lichho T L hid o ok e
WelepBEABRIV T in vitro @isid B G
THLEHEL LB LD EHEEINS.

P O RER & LCREL S h BTG E
FAU&EoHEE s »n= 1+ 75 74 —T norHN,
fibiz Endoxan x h{E\> Rf %43 % i iZ
BHEHRTWAY | JEE Endoxan o#}4&ic 4, nor
HN, pIsfoiE#4pE Iz £ T Endoxan I h{EuL>
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