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Antitumor Potency of Ethanol Lignosulfonate
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1. T4 /—n LSA (E-1, E-2) 3E%

a. IR/UYIR

x % 7/ —n LSA 0F8%iis Patterson and Hibbert
(1943) OFHiIcE -7, LSA2g %z 2 / — 1
ml it ABL, MEELT2%iC5L5i1CRE
BAERMES L. Zh%2AK 0.8cm, Ex 30cm
DEFEBH T AZIKHBLIDb, HELCHBEBKBTT
BRI L 2. RISO#ETICHEE-T LSA 0ox
# 7 —VABERRED L, RIBRTHICREERICR
BHEOEEED OB E 7. —BicBitific k3
BIGHEE I L TR TH#ETT 5, LSA ©
ThaY Y RICLBET =/ —EEE DR EIRIG
BEEIE S edic, BT L b ZFO—RRIGEEERIT—
EEELOLBY., ZOH 7 AERBNTCERRERE T
LA SHER, HIBRERETIC—X MRICIES
FTCEBELN:. COR—ZXIRBETHBZDT, 20
FETFNT—FUERMLTT— 7 VA% il
BELL. Coz—FARERIE Hibbert o4 b
VEIBINABBO T =TV RO P B X

95

CZ2OY ) Y ENVFEEBESINTVS, VY T=rh
SRIOT—~FNFERIE BEENREIOLTESNDS
ExhTnd VR, 1957) 45, LSA wfLTo®
HOORBROKEPORZNELREBIBER TR
Mot

LDEIBLE )Y RALE-THEONIc—FT
TRIEHES, Thbbx &/ — LSA i3kic Bt
Th-otz. Th# Sephadex G-50 = H 74 g
BIC KD, TORFENS 2ERGICABILT.

b. ALREBICLZ T4/ —) LSA $ LUKRNE
LSA o451

EHOKHE (HEDS, 1975; #E - &L, 1975 <
Sephadex G-50 # 5 & 7 v~} 77 4 —%fTi%
VW, =&/~ LSA 285U T.. bbb, Yk
FHELIHF 4 (1.8X110cm) kAR 3ml (5
mg/ml) %% L T 3 ml/tube/3.5min, T4HEL
7o, DEEE 16~20 & E-1, 40~44 % E-2 L |
jz. #®su= s 5 s% Fig. 1Ry, 7 Fig.
2EGHETERBLIRRE ISAD /7= 7 A
ARd. DEES 16~18 & UL-1, 39~43 £ UL-

2 L7 E-1 2 Ul-1igs/m~=t75atb0olig -

B ECHRE Lz, CONBRYVETRICERRS
TEROEIBEXRDT (9F&S 000 21 E) M
TENETHS. CONBCEIIE—-DOL—73H%
TLLE-DFELOBICEERTOTILEL, &
DE—/HEETNIBRBOBTROATEOTEHM
BO0EETHI T LAMELTNE. Lih->TH
Rickir s E-1 & UL-1 OBHMAEIE L TH,
LOWMBEBOFEDFRE[—~THITER T B 5 1
V. Lpl, BRIOFH s —v2kEdT 5L, =4
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Fig. 1. Sephadex G-50 column chromato-
gram of ethanolysis product of LSA. Five
mg of sample dissolved in 3 ml of deioniz-
ed water was charged on a column (1.8
X110 cm). Flow rate was 50ml/h, The
material eluted was detected by the absorb-
ancy at 400nm, Both E-1 and E-2 were
separately collected, and used for the exper-
iments,
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Fig. 2. Sephadex G-50 column chromato-
gram of untreated LSA. The chromato-
graphic procedure was the same as that of
ethanolysis product of LSA, shown in Fig.
1. Each part enclosed by dotted lines was
named as UL-1 or UL-2.

it UL-l do2BOoSTEDS L, T4/ )Y REC
BHEOS DN, S50k UL-1 o X ESTO
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2. BHOSIETH

HiH E-1 o5, FHEEER RS B IURE
Bicsid 3 E-1 OBObEN» S RNE LSA 0o &2h %
L3\ TEsh3 4Er % Fig. 3, E-2 oz h
5o Tk Fig. 4 KRT. ChoHlHoBLE
(log E) 1k Co-Cy BAL 72D DHDTH 3. < 4
Yy RBIR k- TE SN E-1, E-2 ORN%HE
BOFhbLEEHERIChI > TRLE LSA o xn
KOBHRL. ZoENEOERIE E-1 0Fhe
i E-2 I KTHo 7.

LSA BE#T7 =/ —nmEOREILE->T, 280nm
CBAME SO, E-1 TR2oBARIEEE
flicBEsLT2I0nm hiichobhi. LT
ZD 4Br 22 b v 250 nm JEETRHIEL T
v, 300nm iKEEb o lifRE o7, —F E-2
TREHEDOE AR 275nm kb b, E-1 ozhk
D Snm EREMlicH-7. E-2 ® 4Er R~7
i 270 Bt 300nm IKEBAEE S - TED,
COREEETRLED LSA & E-2 L OR¢E
OENELVC EDDI B, KEE 340~380nm ik
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Fig. 3. Absorption spectra of E-1 (6—®)
and untreated LSA (m---- m). By sub-
tracting absorption coefficient (log E) of
untreated LSA from that of E-1 at corres-
ponding wave lengthes, 4Er spectrum
(A—+—A) was obtained.
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Fig. 4. Absorption (¢—e) and 4Er
(a—-—A) spectra of E-2. Absorption
spectrum of untreated LSA (M- [ )]
was also described.

VTR 4Br 227 P RBETEATHY, BREM
D E-2 ORNMERLE LSA O Zh EDEHK
LMot DSk E-1, E-2 ® 4Er xRy
VOB EEDEIZS - TH 250 k¥ 300 nm
FBCBOTHETH . 7=/ —VIEHZER
EABALTH NS OHELCBNTEDENVRIEE
BEEAFEBINKBVOTHIPE, TOXONX
AEr R-27 bd BEE 7 =/ —EKBELIAD
EREEMN T Z /)Y R THERLEZEERLT
W3, ST T ayZEEANEET D EXICO
# 300 nm LD EFEMICRIMSRENSDT, Th
SOFICER L - EERIAENEANEEREIL
HLi-bOEE b h 5. Sarkanen and Schuerch
A957) ReoBOEREOWHEE HoPICT E70®D
KEmoEFAYEEROTRI L, A VA4S
— VD EHRRZ FvE p-TRENVS TV I—ND
2hEDE, ANETE FadA VA4 I~k
Ve Fa-FeFudA4vF4y/—v O HECX-
T, FROLSKT == T arv Gk a-fORR
CoERAGBAShEE, HE 250 % L0 300nm
MHEICE LB ERAET 3 C EdVREN . Ei

H,CO
|
S aas

Ty NS ea— -~ T YN ~FN EF
O MR, BBVRTEFadAF ) ~LEZDT b
ORI RART P NVERBT LI ECE-T, 7=
nFrury O a-REIC K v R = VENERT S &
270 3 k7F 300 nm i BROBINES Bobh3 T
EMH B pic Xz (Herbert et al.,, 1956). o
ko, Y7 =voD 4Er R brd 250 nm T
I AEmOEINE L 300 nm i BiF 3 FORINS,
FEBEILE Loz F Ly BalcdRLTEYD, 300
nm BXU 270nm EHEOzhid a-HvF=vEIIC
HETsEEZONS.

gl E-1 43 250, 270 & k7¥ 300 nm EEEC,
E-2 |3 270 5 Xof 300 nm ic 2 h Eh BRIV AT
wohte, E-1 0REETORINEREIR E-20%h
L0 2EPERTH 2. ThdDZ EhS E-1
K FEEREEB LI FLVEABIT AL E=N
HOMEN E-2 1D FRICEFIH, FHiThvR
SVEBR2ESBICEET SO BEbh/. X
E22 iz FLrvEaRdz i, a-Avi=n
BEMEELTEET ST EHRR SN

D kS 4Br 27 b3 300nm O
HEOHMEZ 7 =/ —~VEROMEBENS 5. T
Nz E /Y)Y R E-TT7 =/ —nibkBE: -
ANE=NVEOEERSERICR I > EERLTH
3. (LEUBRKSLZ VIV ARE>TT =/ —
akkERE 1 Eolinic %, W11 ED a-HuFE
= VENAET BT EDNHEPD SN TS (Sarkanen
and Schuerch, 1957). a-#vR = v EDFERKIZ 300
nm iCE T B EARINA R P rvOEREISHEYL
5245, 250nm HHETOE— 7 OB D20 TIRE
BT, —iBIc 250 nm ORI E— 73T 4 /Y
v ZAFGOME & bicHiingd 245, 300nm /b
RESOBIICEFERTCHOTMLTHY, RIGO®RMIC
B7=/—vOERBEEAERNEEDNS. L
MoT, 250nm TORMMDOHEME 7 = /— v DL
RERBER-BHOFER, $7RbbzFLYEADE
RisE, ks EBEbhs.

DI TN Y Y RAOBRIEBNT, 7=/~
NEEFES UBRELEEL Tl X a-hv
K= ERE LT =/ —WHBERT B0, TOH
BB IUOEE 4B 27 PAVREKDKRD BT ENT
X%, BEBICz—FlbEhic7 =/ —VEKR
Hiz) F =0 280 nm FECRIBRICEECEY
5. Pew (1950) ickhid, &S 7Y bk
T 3,4-U A b2y 7 2= ERGROTRE 27T &
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5 282 nm QROEEFBICHBARIE 2. fEE
BRETRERBIT T 7 =/ —VDRRST
NMFREZELON, TAHIBEEPTRESET =/ —
Wb LS YIORINEH IR 2 OKBEORED /D
KEREMCBEHT 3.

Aulin-Erdman (1953) §¥BoOY = ERED=e
FALSYRC DD TR RN OFREEEE L 5T
W3, Thicks s ) r=vtiz—Fufbshic
DT = /) — AR L CERED 7 =/ —VEI
DB TH B8, V7 =v2E0R~<7 b
KBIIEFTHEOEEIBL. L LIRS = /
—~ VB TVAVEERTOLEOREHEL L RO
T, THHVBEFTOARS vk b hERRST
DENZELII L K-> THEEE®T =/ —1 O
EBERETIILNTES. CHLTERLNBEX
R7 b (dBL A7 P V) 3BT = / —VORIY
DAHERT T LIS,

E-1, E-2, UL-1 k0 UL-2 g2 THE4
DY F=vDOFA/RK HLNE XD 250 B XU 300
nm MEiICEKEESD 4Bl 27 buvsBonss
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Fig. 5. Ionization-4Ei spectra of E-1

(——e) and E-2 (@------W), The difference
spectrum was determined by measuring the
absorbance of the alkaline solution relative
to that of the neutralized solution. The
spectra were plotted in terms of absorptiv-
ity (L-g-'-cm™1) obtained by dividing the
absorbance readings by the concentration
of the diluted solutions in g’s-L-1,
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Fig. 6. Ionization-4Ei spectra of UL-1
(0—®) and UL-2 (m----- ®). The differ-
ence spectrum was determined by the same
method described in Fig. 5.

(Figs. 5, 6). Zh oo BAMEE, ZTadBEbhid
BRI & MRS OR» S, Tra)Y
T2 OB L CRERBEZRT /T VY
mrarsinEoy r=vEeFvEESEiCET 3 pri-
mary 3 k¢ secondary band i #hFNIHMT 3
(Aulin-Erdman, 1954). F#E4Eo#FO 4Ei X
R7PNMEE, ThS 2BEOBREINATE 5K
350 nm MHEICBAREMNEE L. TOHEBOBAME
HEFNEAYO 4Bl R7 Pvhs a-h R =v
LB UIT7 =/ — ik BE, =TV ERb5
WIRET7 = = VB ERT AT EBTO N TY 3
(Aulin-Erdman, 1953). #kicdt a-Avr=r i
2O FRCEELE Y (e 24,0000, 4Ei 2
~7 b 350nm OBAHEICEE L THEELTY
3., ZhSOMREEHNT, 4B 2R7 P VvHOHE
BEOWINHREANETICECEDPTY S =vho
HEBIOWEHT =/ —VOEBARDB LB TE
3. Tisbn, 350nm kiy B3 ©—2 (4Ei 350)
i a-avR=niEe B L 72/ —Bic, 300
nm TOE—73EE7 = / — VvORBKHEALTH
3. TN SO TEERERLT, BT =/ —VER
Goldschmid (1954) ©oFkic kY, /3% 7 =/
— B3 Adler und Marton (1959) OFHIC LD
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BH U, o208 LSA, BlUChEZX5 viEd
KE->THRHLTE SR UL-l, UL-2 20 T%
RO E AT Table 1 t—¥E L TS 7.

Table 1. Free and a-carbonyl conjugated
phenol contents in the preparations.

«-Carbonyl

Free | “oon jugated
E-1 0. 082 0.015
E-2 0. 060 0. 007
UL-1 0. 040 0. 003
UL-2 0. 093 0. 009
Untreated LSA 0.039 0. 003

Units: moles/OCH,

LSA ox% /) 2D%RE &5 /- E-1, E-2
WD 7 = / — P KBREDSH & hicimU 7.
AMEIC X > T LSA hp = —F A MR L Tk
B7 =2/ ~nBH03 a-AnB=wvENERLZ
Ebhrs. E-1, E-2 KB THEO7 =/ —
ERELTLIEL 3L, B =/ —viton
Tid E-1 28 E-2 X040 BB oiexfl, 3
BT =)~V BRAEN2EL L. ChoOEE
RAR®D 4Er <7 b vh oD #iE L L {—%KT 3.
TRE/YVROETEEDIC a-AR= i IEE
UFfe7 =/ — i3 ML, B8 = / — v BRISHIH
IKRHLT, Lk a-BLORED » v # = v bhstErT
THICONTRDT 5. FE D OHREHE (10 KR
#) % Sarkanen and Schuerch (1957) kK X 3 &,
BT = )~ NVEEAE, HBET 2/ —-LER60%
PEBT ARBECHESE LT3 &tEEh 3.

UL-lit&d ¥ h 3 2807 = / — V& BIIRNLE
LSA oz hiciBIZE LY. Frl g —rhodh
5L LSA QIEWATFEAHERTY, 207 =/ —
wvgih UL-l 0ZhE X —RT 2 EHSKE
SO FRERENI UL-1 Bl 85 sE5L
THATEBHEESNS. Fvhsasu=tr s
4—i&k->T UL-2 BEAFHEEKERELE~2 &
BoTHBbh3., ZO08DD7 =/ ~n4&Eid UL-1
DENLDELLARTH-7. UL-2 087 = /
— il E-1 o2 hicBi L, a-prf=isit
BLIEBDOICDOTRODBICE L. ThoDT &
i, BRICL->TAMPOFELTY F=rmi LSA
HREENZBIRICENT, BOFY I = pEkSF
ESFEshT UL-2 AEOR-OTRATNC E
ERBLTHS.

3. EHHlEoRE

HEE (ML, 1974) ickb, =2/ )Y Rick-
THEON E-1, E-2 5 XUOFRME LSA 245 08
LTHAB&shtz UL-1, UL-2 o}ifEEis 4 sarcoma
180 & HWThREL -

a. E-1, B2 OHEERE

s 0™FE S0mg/ks KBEOHSG THEBHE
FHP WA S EERRICES L. SREEA~
v 2B FUHHRESR < v XOEEBH UK O EER
e ETh o0V HEREOEMA%E Fig. 7 KR, R
KO8 ki3 13 B HRBRZIZRERNIC BHL
T HHERITNTHESCLOEEL:. E-1 &
BERT} 21~24 B i » i T 10 FErh 4 TEAEESE L
fo. BT 3 6 HICREIBIC X » TH BRI ESEMA

10

Survival

Body weight {(g)

20
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Fig. 7. Effect of E-1 and E-2 on survival
numbers and the increase of average body
weight in mice. Survival numbers of E-1
injected mice (—-—), E-2 injected (------ h)
and control (——). Body weight of E-1
injected (m—-—m), E-2 injected (A------ A)
and control (@—e).

BOFEELZBDBIENTE b7, TDTERT
NOOBMEREPHEELTS, dRPEEETEC
LR, TTREELLCEEZRELTHS (KE
5, 1974). —%, E-2 #EXcRMRRICHL TS
B3 ~4 EEEEFIRMSERE S h, R0~
YANTNTEBEL /& Sicins 4HEMBELTY
oo LOLIHSD4EHIZ § ~ THADHEESEL
, WTFNAKHAREKESDIIRETHBEED
iz, LEMo7T E-2 b IrOERYRIZTD
ShaH, HBEABMEZRIEIRIERHTEN
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Zh s IROBHYOFEEREOEEEET S LN
RETROHcEKOBE SR IC L » TRBICKE
DML 7o, BBl O TREBEEEREOHETOID
KEEMBOBMARHE RoEKES ST ML
{Mofe. RERICETZZNOOKMIF, COEBD
R CTRUEEDS AU RTHBSHEETH 3.
- B-1 #5Rcik B 10E5% (ERBE®288)
K—E R EEREORD RS b, ChidsEb
{ E-1 BETOZBMERETHCLIL X 3 & Bbh
5. Ldl, DBREELMGEL CHREORDRIEDS
PHI-oTHEMLEZ. ChRBEHARSCS,ILDLT
MK DU EHHET T 3 —BOMEOREE 5 1 7ol
EEZOND. P LESE 12 B HEI BinEs
—EMIETLTEY, chixBIERE»SEEL
TRFI0ABEKH-50T, B-1 itk 3#BURE
PARREDSE - - FEE 6 BE X S 38 ML 20T
BT, E-2 5K TR MI-ZEO 0%
BELED, E-2 BESHREEETIOLT R
BN EEZRBRLT, COHKERE LT RD
KREREXOEED - bICRBKIIC BT H LB
FicHmL 7z,

BXOBYIOFFE - MIBER 250 % /- 3RBRK
THICHEHB L TRET S & Table 2 0k 3ikKin3s.
SRR EBABYOBBERINHW (HES, 1975
Tl fo & 5 RIS X 2 RRHEBFEFER & 2
> TRDHELp 7. BFBRERIKDO TR, E-1
BHZ0OREEEERLLKCOLIDLSY, B5F
YIOHFBEZBREEY RDLNIL 5RTPPED
LT, ZOBPERESTROABED 50k
E-2 oA LBEREE T/

Table 2. Effect of E-1 and E-2 on the
weight of liver and spleen of mice,

Liver (g) Spleen (g)
Control 1.104+0. 27 0. 0740. 03*
E-1 1.34+0. 30 0.1540.07
E-2 1.3140.37 0.1340.07
Normal 1.6340.25 0.1740.02

* mean =+ standard deviation

b. UL-1, UL-2 OEERER

Zh b 08A S0mg/kg (hkE% E-1, E-2084
LERICEZ CRER L. £OREL Fig. 8 iciBlf
3. WBREMNATY R RERORBREFLL 12~
24 BOicATEEELA. UL-1 # 5K iz 198
HEoRX & EERICEB L 7208, Pl 1 EEds

1o

No.

Survival

Body weight (g)

0 5 10 15 20 25

Days after transplantation

Fig. 8. Effect of UL-1 and UL-2 on surviv-
al numbers and the increase of average
body weight in mice. Survival numbers of
UL-1 injected mice (—-—), UL-2 injected
[ ) and control (—). Body weight of
UL-1 injected (m—-—m), UL-2 injected
[@ ST A) and control (@e—@).

BEFLZDOATH 7. Lid-> CREKTRIZIE
10 AP 4 A AEFEL TE D, T oD BERERIIGE
B s iPRIELELSL /2. —F, UL-2 &5
XKo=w 237 BEK3WESERL;. TOLSHE
BERHEITOEEMEoBIEIEL L, TTIEK
OFHEENABHICED B ENTES. UL, O
BEOEENMBOMBIEOEZFRE L EE—
BicEZHO. X5k, TOBRPOHBATYIZEK
DEHEHBA LN B T &P IRA R4 Bk
ERSFTHEBIGL. —BRUCEEMBONMZIE
EOLT L SROBEERRTREL, 20aikaln
KEBEBAORER LI L ->TH oSN AERE
REOHTHBEFENER LB 2. &P STRIEE
ARSI L T T hicliM T35 00X E
FRAD TR BRI S - TR EWFHOEANTIETH
b, EEZOLIRERIRROHNRBRICENTD
HBENRAPABRELBOTHHERSINZEZATH
3. WFERICLTd UL-2 #5i1Ck » TEMICHEE
LeBREA RN ERMEREECE, S5k
COBOEREEI BTGP TRERREIED B
BT ERENI S ZTOREFRRIBEECLZ2HOTIE
3, BEEHOERRKLZ DOTHAIEELLN
3. chs o UL-2 5 < X3 Lk, RIS
L, RRERTHRICE2HDAMNEBELTH. Th
o OERIC & EERE O BIEIC k5 2 IR OEA LD
HOMTHREDD LICERT 3 B FRINL.
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HREHMOE, > Zh S 2BOMAOEBELEERT
5 &, UL-1 85K TREEORMEINFEEITENT
ENTEHSNS., ThREE<YROEEME (WL
5,1974) 1€ o, KBF OB EIC & » THREOH
PHESOWLTHWEZEARTHDTH . /o UL-2
BEXR TR 4HEECTREHERESBRLOLTED, L
RO & D ICEKFBENFEREEZ &0 2 BRI
DoN T EEDDETERT S &, REM=TRIC
MNUCHEMELET A EMRBENS. EHOITT
i D#EHED UL-2 tho ) F=rvigHchikd s b
DTN, £ETIHEOMETH S LEENID
T3,

UL-1, UL-2 #5R0oB¥OifE, MEEEEY
BROZhEHET B E Table 3 DXSici 3. W
MBEROFBERIIRROZRID HPPREVE
ETHot. UL-2 3 EKOBEBERESNBRO 20
EEBERROLTO A &M ERSN, ABFIdic
BET?EELNIFFRSVMBICHENFE LB X
BT Enbhrs.

Table 3. Effect of UL-1 and UL-2 on the
weight of liver and spleen of mice.

Liver (g) Spleen (g)
Control 1.04+0. 14 0. 06+0. 02*
UL-1 1.24+0.52 0.1410.04
UL-2 1.360. 43 0.0740. 03

* mean =+ standard deviation

# S

LSA x4 /Y ¥y RicH L CHMs B8HERL,
4 ONREDOERR &I b¥EE LoE(bES
9. TO095, x~-TANBRERSIKETNIYE
2Tt Hewson ef al. (1941) OFfEX2II LY
ELTELDHAEMNELATHSE. 22/ )Y REEH
M9 2 0 BEISICIEREERT Y 7 = v OB
HHERICOOWTRAHDOEBE N, ARIGIKL>Tx
—FURERICIIEEED 32 Wik AvF=r et
BLIcT =/ —NVOEROEPEKZ YN, BB
A FNVEDOEANKE S (Hewson ef al,, 1941, X
SR T O~ T IVARBBIEEERLL & &iCx
VEYFPIBIORVEANKEVBEEZ, HD0
BAFVEBRICEETELE M-~ IEVYBEET S X
3 153G H AR T 5 (Sarkanen and Schuerch,
1957, g#CcDx2/ VYR ICE>T Y F=rD4

& (Hewson and Hibbert, 1943) DENRINDOE
ik (Patterson and Hibbert, 1943) & SEiEiickl

IhTHha.

CDEIBT—FTNVREES, $8bbzs/—n
LSA Z2Zz0RFEDKR/NCL-T E-1, E-2 02
RAICKBL, ThdolEkE sarcoma 180 icxtd
EENEHERE BREL:. E-1 RE_F+ VB
Py aAEICE-THLON R-1 (FE - HE,
1975) BETREBp TN ESTEERDREFLT
By, BEBMO 60 BicEKOIFEN B ShIEL
3D, SERLZEHE S Ll E-2 ikiddbd
INCTERNRID - 1. DBTHWEENI B o7, &
CIRZDHDRIETOFEMERT L DT, KEFILH
L=y ROFBRESINAL L0 HIcED v
L, BEOEENS N, FHBBERIEET
POZTHhEBEAEENBL > BFBERREDL
THW3EI3TH-t. E-1, E-2 3coX5icHE
BHECBEL THEREMS D, BEOHHERIZONT
BOXK/NDEMC, E-1 38 E-2 k&7 =2/—n
HARBEENBNEVSHEELD > T .

—7%, KuE LSA ZajiLcEdshi UL-L,
UL-2 £20Th X DEAXTFTHS UL-1 Khish
DEWEEABD -1z, LrLhERELLBYOK
BENERAOSHPCEEHNO T hic BRIELL-
foo Ffe, UL-2 WRHBWEABBOEL D TRLE
HESETAEITHo7z. ThEORFOT = / —
wEEIE UL-2 5 UL-1 X0 280l LS 70,
Lird ULl oz EaBE0L E-2
{5NTH S0 BEEEL, RLE LSA doggic
Zlipols. ThODOERRY V= v BKORESE
ORBERIEXITEOLONEHTHD, £D7 =/
—VESBREERTHEELELES. LALERD
ZEL, UL2 0B 20 ) =V BBICHEDT
1L, ChitRET2OPECLZHDTHBL
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Summary

Antitumor potency of fractionated ethanol lignosulfonates was investigated. On
the active chemical functional group(s) of the sulfonates, discussion was made compar-

ing with two fractionated LSA.

1. By gel-filtration of ethanol LSA, three components were obtained according to

their molecular weights.,

Two of the higher molecular components were tested for

their antitumor potencies. Higher molecular E-1 was more effective than untreated
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LSA, while E-2 had little activity.

2. Between UL-1 and UL-2, which were fractionated by gel-filtration of LSA,
higher molecular UL-1 was not so effective as E-1. UL-2 could not hamper the prolif-
eration of tumor cells. It does not necessarily indicate that UL-2 fraction never contains
antitumor ethanol LSA. We have verified that UL-2 shows a remarkable antitumor
potency by elimination of toxic substances contaminated.

3. Phenol contents of these four preparations did not correlate with their antitumor
potencies. These phenolic groups were assumed to enrich the activity, because the
preparations which highly contained the phenols were never inert.



