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II. Antitumor Potency of Lignin Preparations Produced
by Pulping Procedures of Woods

Hirokli MurRAKAMI, CHIZUKO QCHIAI
and HiroHisa OMURA

Food Chemistry Institute, Faculty of Agriculture,
Kyushu University, Fukuoka

TR I A ERIE R A U, So/BIE
HEYTWEHENTED, 2LOWEIKE>TEND
DAFAEDHER SN, FOEBONTHBAINZ S
NT&7. U LRRE I, 28, TOREDN
MoENTHROED, HIVEFAET ST EPHET
FOTH, AMOEEIEAICB XIFTHEOLRHILS
DbFEREEINTNS

HE O if&a"j‘&COb"CU = A2EDHT, Ths
HEEICE XX T EoRHo—BiE LT, 20K
auf%cxﬁ mMMHcowcm LCE (N
e e g, 1968).

Y 7= BRI O RPULICHE D TS L B 5
SFRATHY, ZOH{LENEHIC DN TIRIERS
WHEdid 5. L LA BERick X3 98>
NWTHR, BEAELSR TR,

) 7=y IR PICE S EENT0 S, &
ZERIOAMNE, £/ 2 (B0, 1969, #HF GK
t, 197D, H#EHRIFEL, avFd (hveaw)

(Tachi et al., 1957), VP DOYENRTS &1 % DIEED
HMoNTHD. TNHICETND Y 7=V EBRON
L LD THLET, WRBrE LT SHh, Lk
O THEEMGEALTK 5.

) 7=k ZDINRT B HPIC kDT A KRS
ﬁaﬁ,ﬁ%WWx&arwmxém%ﬂ%,m%ﬁ

MO zhiciiidB b oL, $HEMM O 2hic RS
5 (HIRIL - I, 1958). _fﬁhrﬁwqmw

215

=V OHESBEEROFRO—~2E LT, RHEO—
ELebOBRRNARC LrbZEIEINS, K
Moo 7 RERICEIG T KR Y 7= v RHE RN T
MEREITIS D, & SICHBRRAIh TR EHKR <7
HRICEDTEE L b OVIRBFE LN T &b, K
WY 7= 2wk Y BROTIRSEEFMICIL 5~ &
SICZ DRAIDTBEBBMEICONTHEBELINAZ /2.
MR & F

1. MEBEEORTE

JE k24 sarcoma 180 ffi 105 /0. 2ml Z{FE 20 g
BIRODLER 480 ddN Rt~ v ROEENICEEL
1o REPY ORI CHIBEIRIRAEIC & 5 EFEREK
134 10°fi/ml <524 3. C h % Ringer I TH
2,000 TR LTHBWBDTH 50, SHOEYIC
S =Bl e 5 & & 1T RRNIE b O BB I O REES 1Y
HHOTHEE O ZRT 2480855, COIDICES
B oSGEREERA LT, £oaoiReE
2L L, EEOMEAEBE Lic< Y 2320~
0 EH® DB 100%EEF LI, BEBHEOZBEAL S
) 7=y 0.2ml ZERNICERE L. BEEED
KLU 727200 OB AERBX & Ue. Thid Ringer 3%
REARE L TCHRBR EFBERESTOT EHHS
NTOE,n5THS (k- LEE 1968). HESR
FOHFEINBE BT RTHERE L& S ICEBET S
BAEEX 0808l & TSk,



216 R - EOTHRT - AREA

2. BERY I VERBIVY IV RUKRVEE
N-1: SIEER O WHTER SV B A T v a3 — U5
RUICAN DS, 20BN E Avy v 2H1E LT

RS i R A DY AR YR

N-2: Eidhvy o adfiZ2FERLTH M) ok
Lizdo.

L-1: I O TRIR < v Féi e T vy o Wi
ELTBHmARILLZSO.

L-2: B Ay o alie@HBLTrH Y valis
L7cdoD.

NL:N-1 & L-1 %1: 1o#&chialikd
.

NT : ¢l T o VB L TN F A Y
VA

LT: LIl E7vn ) BRLTESNIFA Y
gy

NTM: NT % 2 2 & 5 SR THIEL,
DA M FYNEDEREIKT X ELHD.
LTM: LT ic NTM LG DBATTIL Db D.
N-LS: $[ZEMM LD Y =y 2k VR
L-LS: Rk D ) 7=V 2vk v BR
NS ENEREOH2EDKIERE LIcDD, #
BAKICHET UCIRAET 280 FUEERL L. 65
L& 4 DEEIC DT 475 nm T B 2 WEEEK
ZWUELTCE S, AN, Bl ERK TR
7o, BBINSOEKD pHIZ 6.0~7.5THD7.

3. UV EIBIORA AT

a) VS =vEE: S a—wF b FVRBE CF
ED, 1953) ickot. #75L, N-LS 508 L-LS
KDONTREA P+ vERPOEH UK.

b) kg : micro Bertrand #: (HF - 3%,
1957) i ko7,

c) A FFVIEEE: Viebock & Hik (BH
- A, 1948) kol

d) /7unry=/—n4Y F7=/70 (DPD #
JLiE: TAINEVBBIOVA 7 + YHOERICIE
DPI—7'% / — g GER - R, 1957) SRS
N3, FAEEZOTEY 7= WHERCHER L
EXCRT L/~ S BEALRL, W
EBPRETH DI, TE/—NVEHETE IR/ —
WEFEHTZEY =y OBABIEL, WETNEH
KB oni.

4. NT LU LT OX5:8L >FRBUEBCLS
NTM 540 LTM s

Marton & (1963) QAT Li=hoT, REll g

yr=y

% 63ml oJNif L7z SOBMTRICHIRE L 70 B, 0. 14M
185 & S ICO0BTRICIAIR L 7o 4 2B & 5 HMEF b
Vo ARRHE TSml RN, 37°C, 30 sMER L7z
OB, MEEEH 2 &M U TR S . RIS
& 11 OVESUKRICIBA L, ECkmBE 1] o
EMKTH L LS, =4/ —N, ZTFNVNI—TIVT
WRBEAK, TR Lz, C oMz k2T NTM & k¥
LTM th # b & 43 NT, LT ofy 50 %iciE
Tl

5 3

1. VI 8B oRERLE
PGB I U7z ) 7 = v B % 600mg/ke
REOEGTER <Y R OJMRICEA LT & X1,
N-2 k0" NL TRIMOETHINO M A s
2 Y RDZTNIL BNTERDIz. 300 mg/kg (kT
OBRER TR OMANC DT & 3 OKIEEN
DR ONIDT, HEEORRIZ T ~ToMAIC
2T 300mg/kg AIETIHEL 2.

10548 /0. 2 ml @ FEEHEIAER M LIz <y 2id 20~
0HMITHESRICIEEIEICE B, Y 7= v BRI LR
WA S PICIER RSB D N B b DS DI &
L, SRS T ST E D & & D, KRR
BT BY 240 Y 2OBERT.

L-1, N-2, 550" NL S5 CRIHERST~<T
PR L /oL & THRBSTPILBEFEL TS, &

Lignin Survival NO. in 10 mice
preparation | | 5 3 45 6 7 8 910
N fe—
N-2 [r———
L-1
L-2 ———
NL o ————
NT ee———
LT O
LTM  f—
NTM | —

Fig. 1. Antitumor potency of lignin pre-
paration. Three hundred milligrams per Kg.
body weight of lignin preparations were
given intraperitoneally every other day for
10 days after the transplantation of ascitic
sarcoma-180 (105 tumor cells to each ddN
male mouse). Broad lines show the survival
numbers of lignin injected mice after all
the control mice were dead.
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Fig. 2. Effect of lignin preparation (L-1)
on survival curve and the increase of aver-
age body weight in mice. Survival numbers
of L-1 injected mice ------ , and controt .
Body weight of L-1 injected mice x--x,
control @—@ and normal mice E—m.
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Fig. 3. Effect of calcium lignosulfonates on

survival curves and increase of average

body weight in mice. Survival curves of

L-LS injected --+--- , N-LS injected - - - and

control —, Body weight of L-LS injected

x.+x, N-LS injected m---B and control

o—9.
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Fig. 4. Effect of calcium lignosulfonate (L-
LS) on survival curves and increase of aver-
age body weight in mice. Survival curves
of preinjected mice - - -, ordinarily injected
------ , and control—, Body weight of pre-
injected A---a, ordinarily injected x---x
and control e—e.
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Fig. 5. Effect of partially desulfonated L-
LS on survival curve and increas of average
body weight in mice. Survival curves of
tested mice ------ and control ——, Body
weight of tested mice x---x and control
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Table 1. Analyses of components in lignin preparations.
P . DPI reductivit
- . Lignin content Reducing Sugar | OCH; | SO;H A Ly

Lignin Preparation (as glucose) (%) | (%) 1T5) (as asc;)é%c acid)
N-1 62.6 11.0 1.7 0.8 7.0
N-2 54.4 5.8 7.3 4.3 4.5
L-1 46. 6 18.9 8.9 0.6 5.5
L-2 44,2 9.0 7.8 0.3 4.5
NL 57.17 14.4 8.7 0.3 9.0
NT — 16.0 1.7 — 10.5
LT — 13.0 1.5 — 6.0
NTM — 14.6 0.6 — —
LTM 93.9 12.6 0.6 5.3 —
N-L S 77.3) 1.0 10.9 — 2.0
L-LS (85.7 1.0 12.3 16.6 2.0
Desulfonated L-LS — — 13.9 6.2 —

As lignin contents in the brackets were calculated from OCH; contents, N-LS and L-LS

are almost composed of lignin.
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Summary

We have been studying about antitumor potency of lignins in foods.

Lignins are

contained not only in woods but also in edible parts of some fruits and vegetables;

such as in stone cells of pears, bamboo shoots, radishes, gourd fruits and nerves of

leaves. These lignins are also so stable against cooking that they come into diets.
Lignins are IR-spectrophotometrically classified into two species; one belongs to

that of latifoliate trees and the other to that of needle-leaf trees.

As the models for

investigating the antitumor mechanisms of lignins in foodstuffs, we used lignin prepara-
tions which were by-produced by some pulping procedures of latifoliate and needle-leaf

trees.

Lignin preparations produced by sulfite-pulping process were effective to ascitic
sarcoma 180. Fifty to 60% of mice to which these lignin preparations had been injected
intraperitoneally survived even after the perishment of all the tumor-bearing mice of
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control. Then, antitumor potency of calcium lignosulfonates from latifoliate trees
(L-LS) and needle-leaf trees (N-LS) against the sarcoma was investigated. Many mice
treated with these lignosulfonates survived more than 60 days after tumor transplantation
(in case of L-LS, 7/10; N-LS, 5/10), though all of the tumor-bearing mice of control
run were dead within 25 days. Among these survived animals, no accumulation of
ascitic fluid was detected, they appeard to recover from the sarcoma.

Alkaline oxidation or demethoxylation of the lignins caused the decrease in the
potency. Circumstantial evidences have shown that the configurations of lignin molecules
largely take parts in their antitumor ability,



