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Abstract

The antitumor activities and capacity for tumor necrosis factor (TNF) production of
traditional Chinese herbal preparations and crude drugs have been investigated in our
laboratories, and some kinds of drugs revealed to have antitumor activities and tumor
necrosis factor producibility. In the present study further investigation was undertaken
using Zytizen-taiho-to (Shi-Quan-Da-Bu-Tang) and Cinnamomi Cortex extracts which had
been observed to have antitumor activities and tumor necrosis factor producibility. These
drugs were given to the mice mixing in the drinking water before and after the intradermal
transplantation of Ehrlich tumor cells to DDY mice or Meth A sarcoma cells to Balb/c mice,
and the development of the transplanted tumor cells and survival time were compared with
those in the animals administered OK-432 or MMC. These two drugs showed good inhibi-
tion against transplanted Ehrlich and Meth A tumors, while the combination of OK-432 and
MMC revealed an increased antitumor activities against these transplanted tumors. Rela-
tively high levels of TNF activities were noted in the groups given Cinnamomi Cortex and
low levels were in the groups given ZyQizen-taiho-t6. In the combination with OK-432 in-
creased in the groups given Zyfizen-taiho-t6 or Cinnamomi Cortex, while no TNF activ-
ities were detected in the combination with MMC. In the microscopic findings, hyperplasia
and hypertrophy of Kupffer’s cells and lymphocytosis in liver were observed in the groups
which showed good inhibition of the development of the transplanted tumors and relatively
good TNF production. In the two-step carcinogenesis experiment treated with DMBA plus
TPA using ICR mice, Cinnamomi Cortex tended to be effective in inhibition of papilloma
formation, whereas these inhibitory effects seemed to be dose dependent. Delayed type hy-
persensitivity to DNFB was suppressed 10 weeks after DMBA initiation, but this suppres-
sion was improved by the administration of these two drugs. These results suggests that
Zyfizen-taiho-t6 and Cinnamomi Cortex have a possible immunopotentiative effect in the
view of their inhibitory effects on the several experimental carcinoma. The anititumor
activities of these drugs are probably partly due to stimulation of RES, including macro-
phages, and the induction of a host-mediated antitumor agents like TNF.
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Abbreviations Cinnamomi Cortex, &/ ; DMBA, dimethylbenzanthracene ; DTH, de-
layed type hypersensitivity ; LPS, lipopolysaccharide ; TNF, tumor necrosis factor ; TPA,
12-0-tetradecanoylphorbol -B-acetate ; ZyQizen-taiho-td (Shi-Quan-Da-Bu-Tang), +4
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K#H% 1600 mg/kg F 7213 KK 560 mg/kg) % 28
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Fig.1 Changes in transplanted Ehrlich tumor
weights.
Zytzen-taiho-t6 (1600 mg/kg) and Cinnamo-
mi Cortex (560 mg/kg) were given to the mice
orally 2 weeks before and after the trans-
plantation. Tumor weights in milligrams were
estimated from the linear dimensions. OK-432
(1KE) and MMC (3 mg/kg) were injected in-
tramuscularly twice a week.
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Fig.2 Changes in transplanted Meth A sarcoma
weights.

Zytizen-taiho-té (1600 mg/kg) and Cinna-
momi Cortex (560 mg/kg) were given to the
mice orally 2 weeks before and after the trans-
plantation. Tumor weights in milligrams were
estimated from the linear dimensions. OK-
432 (1KE) was injected intramuscularly twice

432 7213 MMC BtHEEOWTRICB W TLAED
NEIE FE MG A a8 5 #L7z, Fi2 MMC % 7213 OK-
432 CMIBEELZ R L -ETEIENFRO MRS
BHlohkEl TEERE SIS Ems L
726

Fig.2i3 Balb/c~=7 2 BEEE NIZHBHEL 72
Meth AREOEEZR{LE R L2LDTHE, 2~

Fo— VBRI L, MIEEEMRSE, OK-432
MMC Hiik b8, fEE L OK-432, MMC A
TN L BEEOEERE DI 138 b iz,
F 72 0K-432 Bde S ErIc e L, FogE=K - OK-432
HHRBETIIEEORBIIE G2 N 2E@E L
72e

Ehrlich BE/KIE# BBIERNICBEL 27 ANETF
B Table T I0RT &) ICHIERESHS L
OK-432 FHETIERMEMIC H » 2 0 Far a1z (3
EEEWR kb -7z, 72 MMCHHBETIZE®S)
RiBEHonTar eI LA 82D
A %KL 72,

Fig. 313, FfIEEDIZE2 D 1 REEH L Lo
QRABH 2 AP b THWRBAICHEEINS
TNFEREZRLZ2IDOTH S, PIRAHEFHE L
T P. acenes, 2 KFI#HEI & L TLPS, PPD, /-
i3 fibrinogen # AW/ H& I mWEREIHB LN
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Table I Survival days of DDY mice with Ehrlich carcinoma.
Groups days (n) Dose (mg) Route
*1 A Control 20.5%5.8 an
‘s {B OK-432 22.1%6.9 (9 1KEX¢4 (im.)
C MMC 19.4+8.1 (11 3/kg x4 (im.)
D Syé-saiko-td 26.8+9.0 (8 1600/kg/day (p.o.)
E Zytizen-taiho-td 21.8+7.1 (11 1600/kg/day (p.0.)
F Cinnamomi Cortex 24.5+9.8 (9 560/kg/day (p.o.)
*3 4§ G ZyQzen-taiho-to +0K-432 23.716.2 (8) 1600/kg/day, 1KEX 1 (p.o., im.)
H Cinnamomi Cortex +0K-432 24.2+8.0  ( 8) 560/kg/day, 1IKEX 4 (p.o., i.m.)
I Zyfizen-taiho~t6 +MMC 17.8+6.0  (11) 1600/kg/day, 3/kg X 4 (p.o., im.)
J Cinnamomi Cortex + MMC 20.3+5.1 (8) 560/kg/day, 3/kgXx 4 (p.o., im.)

*1
*2
*3

Ehrlich tumor cells (1 X 108/mouse) were transplanted intraperitoneally in the group B—J.

Group A was not treated with Ehrlich tumor cells.

OK-432 and MMC were injected twice a week for 2 weeks after transplantation.

These drugs were administered 2 weeks before and after transplantation and continued administra-

tion.
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Fig. 3 TNF producibility with various combinations of priming agents and eliciting agents.
TNF activity was assessed from the DF (dilution factor) which showed 509 L cell cyto-

toxicity.

ZyOzen-taiho-td6 (1600 mg/kg) and Cinnamomi Cortex (560 mg/kg) had been

given to the mice 2 weeks before intravenous injection of LPS, and blood was collected 2

hours after the injection for TNF assay.

Table II TNF producibility and spleen, liver weights in the DDY mice bearing Ehrlich carcinoma.
Dose Sp. wt. Liv, wt. TNF activity*® % TNF*
Group tn) (mg) Route (pmg) (g) (DF) (E)ositive
*1 A Control (5 136.0+11.88 1.50+0.30 0 0
*2 B Control (9 140.0+10.6 1.45+0.21 6.4+19.3 11
*3 C OK-432 (10) 1KEXx 4 (im.) 287.9+50.2 1.91+0.41 10.1+15.6 40
D ZyQzen-taiho-td (10)  1600/kg x 28 (p.o.) 148.0£46.5 1.79%0.37 14.5£19.1 70
E Cinnamomi Cortex (10)  560/kgx28 (p.0o.) 255.9%48.6 1.84+0.24 65,4+38.1 100
*4
F ZyQzen-taiho-to+0K-432 (9 {llelié)}():/fix 28 ) 225.5+30.4 1.71+0.28 29.4+18.8 89
. . 3 560/kg X 28 .0.)
G Cinnamomi Cortex +OK-432 (10) {IKEX 4 (im) 325.7+40.1 1.87+0.38 57.0+31.9 100

*1 Group A was not treated with Ehrlich cells.

*2  Group B—G were transplanted Ehrlich tumor cells (1 X10°) intradermally.

*3 OK-432 wasinjected twice a week for 2 weeks after transplantation.

*4  These drugs were administered 2 weeks before and after transplantation.

*5 The TNF activity was assessed 2 weeks after the Ehrlich tumor transplantation using 20 xg of LPS as an eliciting agent.

The DF (dilution factor) revealed 50% L cell cytotoxicity.

*6 Percentage of individuals who showed positive TNF activity in each group.
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Table I Microscopic findings of liver in tumor (Ehrlich) bearing mice.

Kupffer's cells hypertrophy

Focal necrosis and hyperplasia

Lymphocytosis

LPS (—) LPS (+) LPS (—) LPS (+) LPS (—) LPS (+)
A Control {(—=)-(+) (+) (+ (+) (=) (+itsen
B OK-432 (+) (+) (+ ) (+-+) (+) (+)
C MMC (=)-(+) (+) (— (+) (—) (=)
D ZyQzen-taiho-t6 (=)-(+) (+)-(++) (it L r -t (+) (+)
E Cinnamomi Cortex (+) (i (SRR R S S R (+) (++1
F Zydzen-taiho-to+O0K-432 (+) (+) QR (++) (+) IR
G Cinnamomi Cortex+0OK-432 (+) (+) () L (+) L)
H Zytzen-taiho-t6+MMC (=) (+) (+) (+) (+) (+)
I Cinnamomi Cortex+MMC (—) (+) (+) (+) (+) (+)

Remarkable changes were not found in spleen except MMC administered group. In MMC groups (C. H. D), leu-
kocytosis and increased phagocytosis of debris by macrophages were found.  (—), absence . (%), minimal | (+),
slight , {4+ ), moderate ; { +++ j, marked.

Table IV Activities of enzymes in serum.

Lactate dehydrogenase
(Wroblewski unit)

Acid phosphatase

B-glucuronidase (n)
(Bessey-Lowry unit)

(gmoles/ml/hr)

Control (LPS —) 785+ 58 (5) 1.42%+0.11 (5) 0.21+£0.18 (5)
Control (LPS +) 1231+133 (10) 9.14+1.63 (11 1.26+0.34 (5)
ZyfQizen-taiho-to (LPS —) 746+ 65 (5) 1.50+0,28 (5) 0.18+0.11 (5)
ZyQzen-taiho-to (LPS +) 1236+ 72 (11) 11.12+1.36 (11) 1.68+0.21%* (6)
Cinnamomi Cortex (LPS —) 748+ 68 (5) 1.50+0.21 (5) 0.23+0.14 (5)
Cinnamomi Cortex (LPS +) 1574 +2388*** (10) 9.13+1.92 (10) 1.3740.21 (6)

20ug of LPS was injected intravenously after the administration of drugs for 2 weeks, and blood was collected 2 hours
later. Mean=+SD, *p <0.05, ***p<0.001.

BF, BoZE#HLEm»Eo b n/s, TNF &EHE
BETH-72, L LArbEEB L UHaKks
BEBTIIOK-4R2 AL Y BREROEMB L
+ kMg 5B T TNF SEosinsg i b
72, TNF iEHEIZHEE~>7 2 ’C‘!i#?ﬂﬁvﬁx I
ERLUCGEEICRETH 205, MEEEHS LT
L b s TNy 22l bz, 4\%@3
#7 TNF &t L g E s iz i3 Bamskldd Hiz
WTADHEARED s L7z (r=0.743, p<0,05)0
FIZIIRL T WA MMC S FIEEGERES &
t* Balb/c =7 21z Meth A 2L 28Tl WT
NLEEOCNEIMErRBOLNTZIZ L bbb
T TINFERIZIZIEA D N7, F72

trophy 3 & (* hyperplasia, lymphocytosis |3 13
control # (Ehrlich #¢ 4 2 M 1%, FHIEHSHE)
2BV TLBIEICEED L hy, /\jc%iﬁ“i”do‘;v“
ARG, OK-432 %5 H TP HEEIIH LN
72o FEIC, OK-432 L MIEEMFHBE I INL DA
Hizsa@nmic » - 2225, MMC #% 52 Tt con-
trol B L IZIZFEFROFRTH - 72,

Table IV 3, +&K@#EL L UHERS 2 8H
BomiEH o LDH, 74 V' —LBHRTH 5 acid
phosphatase £ & ¥ #-glucuronidase [H % % 77 L
Lo THd, MHEHE L UHMERREREICLPS
#5550 E, BETIRP D0WEIMAERICH - 72,
HERESECIILPS &5k ) LDH A& I2H

MMC #5813 B2 LB L & &R EB 2 E W EE
2 - 726

Table Il 13, Ehrlich #4# 2 18R o FH#ERRT R
T, IS L0 OK-432, MMC #5588 L U085
FEIIEIER L 728 T 5, Kupffer Mo hyper-

mL, +e&K#E2%5 L TLPS 2% 5L -HT
i3 B-glucuronidase iH1ED LA e 51172,

Fig. 41, DMBAB LU TPAIC L - THEE %
FRELLBAICEBIT 2 HE&KME F /23R O]
MEERLIZLDOTHS, Papilloma NEEAIIFE



FISE &5 25 (Vol. 4 No. 1 1987) 55

EOREBICL > TLrY0ENSEDHLN, +4 2 H, AER 500 mg/kg, 460 mg/kg »F LKk E+
KHHE 1600 mg/kg, B 280 mg/kg TE L < #fl) £ K# 5 400 mg/day HRIFEIZEEDH ST 800mg/

o
P=]
T

day I3 1 L A M55 5t DRI 2 2 b R 7z,
%72, papilloma %A% Fig 2108 L2k 5 1ch

- SE =
5% ZNMEERZELIELOELEADLNELEHETL60
£ WBIRENBDLNIIZT E LD 072,
e® Fig.5(3, DMBA & TPA 25 L 721088 ic
v N = N & S v .
| (a8 800mg/kg ne10 Control mmat BT Z,> DTH KIGO#RTH 5, RLEIEF con
[ trol H%100% & ¥ 2 &£, DMBA, TPAMEET
o T e 12, 18.5% A L Tty THUC KBt L +4kH
s ) BB & R EET23.5~51.5% & MRS
. H R Zy(izen-taiho-td 400mg/kg n=10
*e Il b’ - 72 o
K ]
2 Cinnamomi ortex =
g 5L I’ ° omICinrciam:?ni(&}ggrlt‘g:mg;gm;/kga n=10
£ om0
K]
§ D/D Fig. 4 Inhibitory effects on two-step carcinogen-
Zy{zen-taiho-td 1600mg/kg n=10 H
Cinnamomi  Cortex 280mg/kg n=5 esls. L. .
0 PQ-.,-_:--.Q-J._O__,-_Q Drugs were administered orally to ICR mice
5 10 12 just after DMBA treatment and continued for
Method of carcinogenesis by DMBA 12 weeks.
and TPA *Percentage of individuals with papilloma in
(initiator) each group.
DMlBA . TPA (promoter) ** Average number of drug induced papillo-
SRS / L mas per mouse.
0 ! 2 3 4 12 {weeks)

Primary : 100pl of 0.25% DNFB in acetone
Secondary : 100ul of 0.25% DNFB in acetone

. Secondary (rs. hind paw)
Primary (dorsal skin}

Measurement
TTA l TTA IPA (rs. hind paw)
L 1 [ Il L I L 1 1

0 1 2 3 4 5 6 7 8 (day)

Control (Untreated) 100 %
Treated with DMBA and TPA 18.9%
DMBA + TPA+ Zyuzen-taiho-to (+2AMM) 1600mg/kg/day 51.5%
- 4 o+ ” ( ~ ) 800mg/kg/day 23.2%
T TS - ( ~ ) 400mg/kg/day 49.5%
DMBA+TPA+Cinnamom. Cortex (FH) 560mg/kg/day 46.3 %
LI S " (~) 280mg/kg/day 33.6%
o 4 w4 " (~) 140mg/kg/day 35.7 %

Fig. 5 DNFB-delayed type hypersensitivity reaction 10 weeks after the treatment of the
two-step carcinogenesis using DMBA and TPA.

0.1 ml of 0.25% DNFB solution in acetone was applied into the dorsal skin and after 4
days, delayed type hypersensitivity was elicited by painting 0.1 ml of 0.25% DNFB solution
in acetone on the right hind paw. After 24 hrs, the resulting edema with the elicitation in
the hind paw was measured, and these values were expressed by percentage as compared
with the untreated control group. Drugs were administered orally to ICR mice just after
the DNFB treatment and continued.
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