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Clinical Study of Radioprotective Effects of YM-08310 in
Patients with Carcinoma of the Cervix Uteri
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To assess the radioprotective effect of YM-08310 (S-2-[3-aminopropylamino] ethylphosphorothioic acid,
WR-2721) on improvement of subjective and objective symptoms, a controlled trial has been performed on 60
patients with carcinoma of the cervix uteri initially undergoing radical and postoperative pelvic radiotherapy.
At the beginning of radiotherapy patients were divided by turns into two groups with and without the radiopro-
tective drug, i.e. the YM-group and the control. Doses of 2mg/kg of the drug (equivalent to 0.2 ml/kg of the
solution) and 0.2 ml/kg of the saline solution were injected intravenously with patients in the YM-group and the
control respectively 30 minutes before radiotherapy on each treatment day.

The result is that there was no improvement in anorexia and/or nausea. The incidence of diarrhea was,
however, about 10% lower in the YM-group than in the control. Counts of erythrocytes and amounts of hemo-
globin were essentially unchanged in both groups during radiotherapy. As to other peripheral blood cells the
counts of thrombocytes, leukocytes, lymphocytes and their subpopulations (T cells and B cells) fell after treat-
ment and remained depressed 2 to 3 months and 10 to 14 months following treatment. However, all of them but
B cells kept the mean values of cell counts consistently higher in the YM-group than in the control. Especially:
for those of thrombocytes at 30 Gy and 50 Gy and T cells at 30 Gy there were statistically significant differences
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between these two groups. On the other hand the mean of B cell counts in both groups varied with a clecrease

and an increase of the same degrees during the course of radiotherapy and at follow-up.

Radioprotective effect of YM-08310 on the tumor tissue was also studied by cytological and histological ex-

aminations at 40 Gy. There was no evidence of radioprotective effects on carcinoma of the cervix uteri.
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cysteine, cysteamine O fri§RpHHELNILA%, Patt
BY % Bacq B2k o THEIWTLEK, ami-
nothiol DEFRA~DIGANMFE SR, LaL,
FOMEITE L, BROCHAER AL IhHE
SRETE, BUNMBTESRI RO hit\ b,
BN e BT OERIRICA ~ ORI &
PR EhTwigys, —J7, cysteamine FFif
{£C# % phosphorothioate %3, Akerfeldt® = X »
THDTHAEEh, FOH, $EHo phosphoro-
thioate 2% & ShT& . i S-2-(3-ami-
nopropylamino) ethylphosphorothioic acid (WR-
2721) 13, cysteamine X b {EEAMEL, L
LR R ERTWAZ L%, Yuhas YA
L Thsk, WR-2721 0 in vivo 23iF % Hiek
MBTBHRCOWTIE, ThE TRSBOB|EN
HYHEEIhTVS, kixiE, ~TvRADLHR
s\t FHELIEEE Licsa, DMF
(Dose modification factor)=2.1~2.789907 L 2
VBRI REE R L, ¥ HILEIE T1k DMF=1.6
~2. 199N G S fe, T, K (DMF=1.5
~2.1)P10=13) - g (DMF=1.7~2.4)19 18
W kB (orypt, AfFlgRIC IS Dg OHm®,
B L0 EFFARE D Ll Tk DMF=2.1),
B (% colony Jg—CFU =31} 5Do, DMF
=3.00"'7 fo Lo PSRN ME S hic, b
1T Yuhas'® 13, v o RMEEEHE O =y AD
B & 35 IgM fifsiedsifa (DPFC) %, %
fz, Harris 592~ 2 T flifad subset THh %
cytolytic T cell %[+ 5 L&, WR-2721
P, SRR VT b, HURRBEIER %
AT Edbh o,

BlE, iz &<, WR-2T21HEH AR R
B BI53 MR x BT 5 —70, BB
T ARG F AT v, W@ “differen-

tial prote(:tioln” &/:ﬁ.?-ai 13) #0) 21) 22) = J: i)*&%i‘éh
fo. ZhboEDTTIE, WR2721 0 EEERIG
FA~OREEHESRRE W ERRBE LTV 5.
AT, WR-2T2IDERFEBRO T, h
LA —DIEFTHH YM-08310%% L2 PRBLEERF5E
e X ORI, kS hiz. bhdbhll, YM-
08310 % FEEFEOBHMIETBEZ  FEAL, W
{LZERR, SRWSIMmA o M3k 3 X o° feyifa (T
cell, B cell), FERH ORI X 5 RIGEFH~,
T ORISR BN Lo, #fT 5.
B ik

1. %%
FRioFEL T, BEHREREZTT 5 758
ToFEiHBaErae s Lic, BB —EEK
BCikiowhy, BEYZMIR, FEFRS IR
b CGHR) o 2 Fwess B,

2. FEFOEEHk

YM-08310 (4F%; « CsHsN,O,PS « H,0, LI
YM EWE3) 12 WR-2721 L R—#E Th 5.
AR E BT, ERRES R AR
FIEIK LA D oI, Liedi o T, XM
13 5 placebo & LT, AMAEAKXHVI.
YM offbiEix, KERE 3 X O TUERER
BEC{Ticd>fiz phase 1 study® % & LT,
2mgfkg L Li=. 100mg oZEF% 10ml o A4Hf
BKCBRLUCREYA Vi€, H5E>AR
CHE T H & 0.2mlfkg 27D, Licdio T, &
130 2mlfkg O RHKE TS Lic.

BeH5 I, YM Be LR, R L b, M4
D HENCL. 5~ 2 4% 5 TEHE L 1e.

3. BRHHE
SREFNCRWT, 40Gy ¥ TilAEREEE sy
vy, 40Gy LIk, FMHoReE, Aflkzw, &
JAEFREE, Pl o PIIRAVAT Fle X O A ©
AR R, (MR 3 X ORE PUE AT RS
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OFE), FhitExEEL, MEIMLLTHEY
Tote. fc&xid, FEFEMBI T 40~50Gy 4
FARMERRS O DB, ISR Nz o e R g

(60Gy %) LEPIBHEEIT, FL-FH6lc
(% 40~50Gy D& F RS % KAl L Lichs, JE
BliC X o Tk A gufig & T 60Gy ¥ CIRSEL
TeBld B ot FHERShE, I0MV-X#c X 3
BigEm 2 M, BHEF x5 (15~1Tem) x =2 =
(14~16cm) T EMEFGH & & RHEERE & - 7.
PERRBSHE, SAAt e Vit ko THRIE, AK
7.5Gy » L, &FRERHEYERD L, B
A f15Gy~30Gy % FEgfL 7o

4. HEEfEA

M2 ks BRERD BE, Mo A{eEs
7, KHM—ig s L O RBFE R L D —5 vid
Digmic, T X OB fIfAHIE L.

THIlE, B#MiL, WD HkwX-THl
E LT, Jitbh, sodiummetrizoate-ficoll 7 k
S THHELTY viEkE, =4 7 r T r— FITEE
¥, EMCHBE s, ey ok (B) £
%, IgM HiiERAERIARS A v v vikimEk (EAC)
(BARBADIZEERE) iz, E-e¥y, b ¥ic
%, EAC-m ¥, MEEMEOSEEZRD, Th
Zh THlflas XOBMIE O HE & L. itis,
) voER A L HER 3 X U SRR,
peroxidase JufiiC J » TZ D4 li% R, B MG
SE»CELEWTHEOBMANEE L. ) v
SERE, TRTTHIOBMENSRs LD LE
25L, COFHECLAEEADTHIES XUB
MifaosEx, FheEh7l.6+11.1% (S.D.) &
X Ur28.3+11.1% (8.D) Thoie.

[EF OB X 2 RIG 2B+ 5o, JE
FHiPI T3 40Gy AR Ak X OMIRZ 21T
W, BEEARERN S 0580, HREARTE
OB - THE L.

% B

TeAbOBER X 5T, 30Gy LT Chtdig
R IR L iEGl 2 B3 5 &, YM 5
3260, FEEH (ERKOHREL, X 122861
Thote. FMOHE FioMs XOHEMZIHA
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Table 1 Distribution of surgical status, age and
clinical stage of sixty patients with carcinoma
of the cervix uteri in groups with and without

YM-08310.
YM-08310| Control
" "Number of patients 32 28
Surgical status
Ciperated 9 9
Not operated 23 19
Age —a9 4 5
40—49 7 2
50—59 3 11
80—869 9 it
70—75 4 2
Stage I 10 6 |
I 12 14
i 8 7
v 2 | 1

&% Table 1 iRd. FEH2>WTIE, WEE
Nz %R d o T,

HEEROFLIE, MZoBoFNS, BEo
R L-T, ik FAEI ZLRED
T, AATOEMEICEELFELZECLTKR
L (Table 2). AR, WBSr iz HHE
13, YM BECR0md - todd, MEMcEEXY
Bbir-te. ¥, RErk% X L cfEflvk, st
BRfC 1 fla it TR, 1 H 4@ ok
BRE R EED 2 ALL R 7o b O R BHE L T
%5 &, YM FED THRIREHEX15.6% T, X
FED25% L D ED 5 T2, BEEIED AR
W,

PR O KLE, OfFEITHE % L b 7e 5 7 urticaria

Table 2 Incidence of subjective symptoms.

YM-08310 Control
Anorexia 10/32(31.3% ) 10/23(35.7%)
Nausea 7/32(21.9%) 4/23(14.3%)
Vomiting 0 1
" Diarrhes 5/32(15.6%)| 7/28(25.0%)

Urticaria with |
palpitation 2/32( 6.3%)| 0
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2, YM BRI 2 s bhic. hii YM
DEWER L #Z 2 bhicDC, FhBER o

Hxhil- Ui, o BIfEAIE, YM 30~
A0 SEIE Uichs,  IFE® ZE8hi%,  ABEFac il

FELEIIED — 4 BB X0+ 1% Thh,
anaphylactic shock WZIZZE LAz, 7L AF
—BIGDORIE L AR, fie Az 3 V&, BITK
Bhrevofbiic k- T, BHCEEELCD
T, HEHREERTRET s inl, #MbiT 5z
EMTE. FERENE 2002 e, YM-08310
BEBAAEE 3 ~ 4 8B (1213 X 0175

CERFBIELTWT, ThERA LEFRO#
EEnie <, NEFRC BB L T, Zofiio ER
T, YM i, LA BrOREEYFLSA T
MFExPIE UicAs, IEETMES, ABER:HlEE
D+10% % B2 TIEGNL D - T2,

A bR, e BB RO, FER
& LTRBIAT » e, it o 161 G
LERAD) DAY, REEE R ER 3ed -
fo.

Table 3 1=i¥, FHMb o mERBOZEE %, it

AAREEhH e SR 428 5%

CARLTe. TREHERS (e
AR U, MEPIRBENEE ¥ o\, A iREaE AT
C & CREMERR UIGE, & 2 RMEkEK
300 x 104/mm® LIF, mfasEi10.0g/dl LIF, m
N 10 X 104mm® BUF, EfnER¥ 10,000/mm?
LA k% X 188,000/mm?® LUF i 7k L ffEfvy,
& LRI Uic, RimER, MEFEE, FEREE D
130Gy BT 20, 0Gy ¥ Tl k
FREIEES bhich o e, M, &<
MBI WTHARELL, 306Gy MR,
TTRTILEZEIWA LT i, YM B ERBEW
Dk, WEFEXD SRR (89.1%) THH, W
Ol AR FEES Bobhi (<
0.01). =o#S0Gy A C1, FRFE bz
E A EHEA L, S0Gy MM b T OfEic
i3, AEENBRD LR (p<(.05),

FUMBREL Y v-sBRE, Tk X O°B feg
COWTH, BEHRAFR T, #14F TR
fo. o35, THIMAE LOBMIMAE, U vBREE
EREh O ED LI ERD 5 2T, B
AR MBI 3 B M E R kDT, Bl

BHRIGHERT O E2100% & Lict &0 fEREE L

Table 3 Changes in relative values of peripheral blood cells and hemoglobin amount during
radiotherapy and after the finish of treatment, where relative counts just before treatment
are put as 100 per cent.

IRek, WIRELE bic S0GY ¥ A LA,

&L

Irradiated dose ;
Group Pretreat- to whole pelvis At follow-up
t
men 30 Gy 50 Gy 2-3 months | 10-14 months

YM- P + 1.6 —_ ==
Erythrocyte 08310 100% 98.51.5% 96.6+1.6

Control 100% 96.7+1.5 95.8%k2.1 - -

. YM-08310 100% 97.8+1.6 96.942.0 — =

Hemoglobin

Control 100% 95.3+1.4 96.0%2.3 . -

YM-08310 100% 89.1%+4.0 88.1%414.5 — .
Thrombocyte

Control 100% 71.5%4.1 72.8%5.5 ~— =
2 YM-08310 1002 80.7£5.8 70.6£6.5 70.2£8.9 74.2£10.1

eukocyte ’
Conirol 1002 67.4%6.2 58.914.5 58.0£5.0 64.82£6.7
- 7 ; 1.7

Lymgicers YM-08510 100% 49.1+6.5 50.2%4.6 58.8+4.9 79.7x£11.7

Control 100% 40.813.6 40.8%4.2 53.3%6.0 67.5254.5
T cell YM-08310 100% 58.8%*18.4 58.3%£6.7 59.31+8.5 72.716.6

Control 100% 37.0£3.9 44.3%7.9 48.616.4 62.5+7.4
B cell YM-08310 100% 47.31+8.2 51.1%6.8 65.010.2 88.3%13.3

Control 100% 48.0%8.3 59.2+11.2 64.5+13.1 83.5114.3

# Mean of relative values+Standard error of the mean,

*p<0.01, **p<0.05
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R BEE T 830Gy ikt A AN FE Lotz L
L, FEECAEEZRAD LR (>
0.05), 30Gy LigEom|mEkiz, WiE LFFTLT
ZHHL, 50Gy THuMEEZR LIDb, KA
BERTH2~3 2 A%ET, bIricEET5E
BuRLic. BEROPTE, Ly vaakko
TOHHRRSE M © B L, FERIER Sh T
b, ZZThEhAREN. FT7cbb 306y F
TOWAPARIE, AmMEROFh Ly b kx <, 30
Gy k% YM s LR OMIL, FhF
N49% 3 X% Th - T, FOH, BRI
BLUTHDET, 313 platean I @E LT\ 5.
LinL, WRIERETHE LR EEL, 9158
(10~147 A) i, YM B, SEIEE, Th
Zh, RIFEIRRO80%, X U6T%E cEEL
fo. O WHEE TR B D Y v RO FEEhE R
i, R T HiaOZEEHT W T LS bk,
Tichb, 30Gy ¥ CHMREE b IS+ 5
D3, ZDHITIF plateau @@L, WHBERTHX
FHECEBE LTS, LaL, THEROHESE
1%, 30Gy MEGNFT YM RE59%, SHBRET% CH
D, TOEILY vARCET AWEHMOELD
K&L, HAMCHERETH-7c (p<0.05). iR
BTH, 10~14» Bicit YM B, WBEFhF
h73%, 63%FCEIELT\AH, 2 TLEE
EXRBDLN 5T, —7, Bl 30Gy ¥
TIREWCIRA L, BERTE» bR EET
BEFEN, U v ERE X OT MR o255 & Rk
THBHH, YM B IO BOMREROZE KL,
B A5 YM oBfER R 2 Hhith
wic. i, BRUREOESZTMREOEME XD
HAEVT LD ST

[EFHw+ % YM-083100D i SR Bl st b 5 D A5
WA BT H D, 40Gy BEF OB X Ot
AEREEARS O, AN X OO B
THE%, ThTh@hs"oE,, THAE®
- THMELI. kR, Table 4 i
T &L, MR b EEEA b BRI
. Db bhT, FEHEMCH LT YM-083100 1
SRR R b D L E L bt
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Table 4 Effect of radiotherapy at 40 Gy on
carcinorna of the cervix uteri evaluated by
cytological and histological gradings.

jymmmo Control

. R. | 2/20 (10%) | 1/16 ( 6%)
Crtological [ R [ 10/20 (50%) | 11/16 (69%)
Ry | 8/20 (40%) | 4/16 (25%)
|| 6/20 (30%) | 516 (31%)
i | 1| 9/20 (45%) | 8/16 (50%)
IV | 5/20 (25%) | 3/16 (19%)

* according to Moriwaki classification?s
** according to Shimosato classification®®

£ =

BETHWT, e~ & ¢, YM-08310
W WR-2721 L A—4pEicd T, WR-2721 z-o\»
TOMRRILEBEC LT, BRteT+o3.

WR-2721 0 Ji GHRBIEE R DB oW Tig,
thiophosphate (—SPO,H,) ThH 2z WR-2721 %%,
REAR < X - T ZHHY < MR 85 L,
iV v 8k T thiol (—SH) % HE 3 24
B, BEHEB#ER % R0 L Er bR T
;55)11)1'.-')27) 28) ) i ‘ﬁ‘., Yuhas E'zo) ﬂi, "‘l) 5 —
ERBF & LTy 2o, oo mys e
PR EAL S D, FHMERHRE D
VEERER 5 LR, ANBEEYETX
L ER IS THEHENE RS LB LT
Wh. Zhuk, WR-2721 DB sh A%, {E
BETO~ v ATIHEL, BERED BV
HEWHCH oI\ 5 Harmris 5P D&ty
b DTHSH. — OMEREFHE, MEET%
BETH0T, BRMTIZEFL v, LaL,
Kligerman 5°? 0 —iflERABRIC L5 &, 1[H
5 DA, 250mg/m* ¥ Ciy, IMFEDZ(LILEE
EET, BOhCUEIIMmEDET 8~10mgHg %32
DHCTELPoTEWd o L ThHA.

AgRic k5 YM-083100# £, Ao
B—HEEERRBROMERE® ¥ BEW LT 2mg/kg &
Lic, Lo THEEIAND 85~120mg, 43
HCH T 5 & T5~88mg/m® Thotc. =D
Ei3, Kligerman &0 $#58 & i35 &hvin
hdig\hs, 85 HOERSH Ei s LT
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b, Kligerman & D17 - 7z 1 @720 D555 &
BRI H0T, BICHET A LI TERL.
MR ET 5> YM BEEGINT, HibeEE
F XU, MEETRREDBR T, HHMC
BIfEf £ 2 bhicoi, YM $HED - OEIRE,
izt 1 &, BEORLE, OEEY &L
—fz urticaria @ 2] (Table 2) TH-7o. #
Fo 26, 4, 1oREEBDIL, oD,
108mlD $25-% BT ERBRELic. 16T,
A%, YMOBEHATA 2Ttk oh, FFT
CRARIEE 23 bR, YM 2k % HIESHELBERE
(anaphylaxis) EEx bhic. ¥ g v 7ICEAHE
BIERGE S eh o fehd, HEof5Ee kRN
FA MR TG, BEREE B T licks
T, ZOMORIFHRT TR0 LELT
5. HibETs XiE3 YM ogIfFRE,  TIEE
BHhc X 2EIFR L ER TS50 THB. Licht
- T, HLEERD, RS LEFOWThic k3
bONERHET S Z LxEETH BN, YM HiE
DIV ERZ T2t 1 6L, EHOBIERLE
2 TEEZRBIELick 25, FOBMIERDER
Lic. BROFRERE Y, EHB 5T & B
& OEicsEiR oy (Table 2) 23, #H|o BIfEH
ELTHETORERETHSS. B (crypt)
Wil 5 WR-2721 OfsHREERI R, SR
B Lo CGEHERTW3Y'70, BRIRANET
FORERE LRI T 5 &, HityeBEXR X
Bbbhithst., Larl, YM-BHick\\wT10%
EfEZ R LI &%, DTLLERTHS Lk
z T8,

iR SNk o mBREL, i SRR O ZT)
hPisn T, FHOBEEFHIT 5 HEEIk
febishote, —7%, MMERAE, 3T 30
Gy &0 &L bbb,

Lo LWRE% e % &, 30Gy, 50Gy o
hOR ST R WTS, YM B /MR RE
Thh, Th¥*h p<0.01% 1 p<0.05¢H
BENRD BRI (Table 3), Y v KESDR
W mERIc L, KBERHCRC»ED, e
BOBEEERIREVLHBRT WA, Fi, 0

HAREZHEAFESNE H428 Bs55

IMROFEFIIE - (3~6H) OT, LFBET
BEERH 5 L Ewid, FURIICRE S o s
W% 3 ThAHH . Lich - Tl
ik, ERRERENT X B o A BB
[EEAELLCHERTHD, YM ZthiBhiEL
b EELbRS. Fific X35 WR-27210
HaRp s R o W\ T, B oM o
m=— R X T, ERCERI T
5&)173.

RERE (RSB kit 5 BIMERR o 258
i, FEFEROGRRIRC ST 5RERITOW»
TH#iat Uiz Hancock 5% fEHR —B LTCuw
fo. BIMEROA2S, E&LTY vAREROW i
XA L, BEHEELSEFENETE Y v
BROLEWEH5 EWonChD (Table 3), JH
T cell 1%, B cell X b &G RREEHEIE L, 30
Gy T, HREROEDITZCET LT\,
SHREBERED T cell oL, NIRIRS D45 &
Rk L2 o kb, BHERCEEhLE
Rfih e T cell DFENFEREEL BRI, &
HicH LT YM BTk, T cell offAnise B
X0 L HICRETH - e, HHI 30Gy CIR AR
EDHISO% W & EF D, MBEE L oM BREE
i bR (p<0.05), <2 a T cell @ subset
(eytolytic T cell) 2, B cell 778 WR-2721iz 1 »
TH#Eh 5o LIEBRINCER S h T 51919
2, AP WTiE, YMickbe b T cell
ORI R bhicb o ?, B cell DFsFES)
B LiZEoehihota. Tceel 2 B cell
s YM oP#ghRo %R, walas sy
{EEERT 5 BRICE TELDHD L H XD G,
KM ickiF s YM OFHIIEPI ~0 & h ik
CERHBO TR EE LT BH, HeHh
TiLin,

WR-2T2I P TEF AR O 22 B3 L, JEE 4 Bk
Licly, \dd 5 “differential protection” o
ST, EH L RAafioEchkTsbo L
xbh, WAMCETHHY VIEE, Tich
LEFEEHOFIEe DT EEWTHBY. L
Tedio T, FEHIL DIALRRO S\ EE CIXPHE S



TRFn574: 5 B25H

haz ends. Tivhs, EBEREMERS DX
v EMT6 X, /NX\» P-388 leukemia oBh
ZhEIL, FhEh DMF 231,356 X 02.2TH D,
P-388 leukemia |3EH# S h T\ 5%, 7 %S
ik WR-2721 oo fidk 25 &, EFELSKT
it UCE B ES Cldbic D EBIECH 54, EH
BB D RE1E) 23 % 12 T[] I S o S
DHELTE T, ERER C LSRN LS
N5, FTichb, WR2T21JGHENE 55150 R
B L7z=w A lung adenoma ZifhE%) B4 300
Tehs o tet, NIRRT 5 LRI ES
hiz&\ 5 Yuhas D|EIC—FLTW5. Lic
Mo T, [FRIRANT b ZEHIE S & TR ST ORI REIRRE
73, differential protection #1574 f-dh D EIE/ A
FThbH. Hfbo phase I study?3® 2 |feps
Wy, v iul YM BHERS0 T IBET Lichs, [E
BT 2R AR Do 7 (Table 4),
w W

C BURERBIRY TS FEBEEBE LS L LT,
YM-08310 (8-2-[3-aminopropylamino] ethylphos-
phothioic acid : WR-2721) o Huigphas)E %
Bat Uie. BEERIEERIE CIkisbw a3, SEAHIE
 YM B MBS ek B, &
RN T TN 326 L 2861 CTH - 1.

BB 0304, 2mgkg o YM-08310

(#sw 0.2ml/kg) 35 X 0% SEARRE 12i 0.2ml/kg
DERZHELL.

BRI X 2 BREARIR, Bl oMb
SER DY Z B hish o feht, THRIOSEEEHE
e BBE X wboo, WNEFXY $ YM
R\ THII0 %KD » o,

REMIROLEB 2 A5 &, /g, T cell
RHE I FRERY 5T, YM BHesnwiEg
X, B RPHotedbDdFH 2 bh b,
B cell w32 P iz, o Bobhis
Mote. IBAMBRE IOV vBRE, HEEE
b JORIEEN 1 £ T, B YM B
BOTEMER TR Lich, WNER o dEEE
DD BRI 5 T,

140Gy RHIEOEHEOSUEY, BEREA & 4K

441—C17)

HAZS el Ltz s, YM-08310 1z x 2
[EE DR SHEB R FIT E 5 e BD LR ILH 5
fo.

(EBWE 0 —iix, EEERATEIRKE5—5 I
LoTihbhi, )
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