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Pharmacological Effects of Daphne genkwa and Chinese Medical Prescription, ‘‘Jyu-So-To”’
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Daphne genkwa (Thymelaeaceae) has been used as a folk medicine in China. We investigated the effects of D. genk-
wa and Jyu-So-To on various pharmacologic models in mice including the azoxymethane (AOM) -induced colonic aber-
rant crypt focus formation assay, ornithine decarboxylase (ODC) activity assay, and two types of mouse ear swelling
model. Administration of 236.3 ppm of Jyu-So-To in drinking water significantly suppressed AOM-induced colonic
aberrant crypt focus formation (p < 0.05), with an inhibitory ratio of 46.7% . The effects of several extracts with organ-
ic solvents of D. genkwa on murine epidermal ODC activity were examined. In particular, the inhibitory ratio of the n-
hexane extract was 30.8% . In the 12-O-Tetradecanoylphorbol-13-acetate (TPA) -induced ear edema model in mice, the
methanol extract resulted in 56.3% inhibition compared with the control. On the other hand, there are two peaks of
responses at 1 h (immediate-phase reaction; IPR) and 24 h (late-phase reaction) in biphasic cutaneous reactions, which
are enhanced in the dinitrofluorobenzene model (DNFB). The water extract of D. genkwa clearly inhibited the IPR ear
swelling. These results suggest that D. genkwa and Jyu-So-To should be a promising source of antitumor, antiinflamma-
tory, and antiallergy agents.

Key words——Daphne genkwa; Jyu-So-To; antiinflammation; antiallergy; aberrant crypt focus formation; ornithine
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BEHARZ 2D, TREED D — DI
(B7F7F, HZE, KEk, KE) THO, WHEDOHEK
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UL, EERCTEGT, FEICBOYTHREE
NTW5H0D,™ HATIZIFEAEHGNTHES
T, SEEERNIRICE T S EMN AR BRI G NI,
ZIZT, bhbuIDBAeT LILF -2 EERED
THRBEICBWTELAFROFHANRE SN S X
D> TERLZEHEE A, azoxymethane
(AOM) FFR KGR ERER (Aberrant Crypt
Foci: ACF) #{%, ornithine decarboxylase (ODC)
78 0 Hl Bt B, 12-O-tetradecanoylphorbol-13-
acetate (TPA) #HFEX T AHMIFMRHE, YU A2
FPEY LIVF —SE B R BR 21TV, SR
TRGOHREZERE L.

£ B o #

1. #%  AE¥RE L TO3E/E (Lot No. TUKMQ),
K# (Lot No. 223014) 13 F ¥ FIEHML D, H
# (Lot No. KYO10111), K# (Lot No. WOC-
QOC30C), M7 T (Lot No. CTFN7G23K) I3 ¥k
ASHRFEBREERS LD ZNENEAL, CHWO
HEWHFREFE L=, FELFAHRICHWENSE
D8 Hy (HREGIFEM8.0g, Kik8.0g, HX
8.0g, K& 32.0g, HUFHIEI T 8.0g, KEKS8.0
g, H%80g K#HE320g) #KHI/K 600ml Z
WC 3 IfE, 1 [EIEREA, "R U TR 19.0
g, PEIES}20.0g DTF R BT,

2. EBRAHZE

2-1. AOM FRHE KB E TR EE (Aberrant
Crypt Foci: ACF) HER  ABIIBEICHE L/
FEHEITHES TIro 7210 6 il ddY R~ 7 2
(HATZZT)V>—@) Z1RE6IILTHWE. K
@ ACF DiE%1213 azoxymethane (AOM) (SIGMA)
B\, BB E AR O PHEER, 5
HHEZO 1 BB O 2 E, THZEH 10 mg/kg
H R R FIc# 5 L7-. Sample #1213 AOM D)
EH5ORTH KD, fEKHICEM L 7= T8, &
WAOETF R 2B MF, BHEREEZ. £
7= Control BT 13 /K D & %, Positive Control # 12
1% 15 ppm @ piroxicam Z /K & U THBEEBRE
Bz, BEAHEO< T KT HH58IT, KO
EOCHELE. TEREOES, S5/t k8 H

SOTFAIF19.0g7-5722 KD, EM1HSG
DIFZAEIF2.375g/day £725. £ NDIREZE 60
kg, XUADKEZ 40g &L THAIGFEICEKS T
KDDE, YUZ1HPOIZFZAEIZK 1.58 mg/
day £72%. ZOXRTAD 1 H%720 OFEEkkE
MN6.Tml TH-o/-I &5, 236.3ppm IZFHEL
7=, ARk, BEHFHIE R 8 HADIZFHF Z1320.0g
THollz, 2488 ppm 1T/ 5 X OFEL =, F
2, WMAHFID S EEDOBEITOVWTHMEFL .

22. ODC FEWHIABR A B 1L Rune
Djurhuus @ /5{£2 & Z2E 24 HEETIrbnTn
% HFEICE OEIE L. 1319 6 i ICR Rt~
X (HEZL 7)) 2R, 1BS5LTii>/k. <
A DK E %R E, TPA-acetone &k 200 ul
(TPA 16.2 nmol) 25D H H K TF 2 KU
IFAE& lmg 2L, TNERMALEZ. 4R
%, HHEE LR AR, ODC ##iiiL, [*H]
S ~N)V U 7= L-[2,3-*H] ornithine 12 % 9 % B 375 1%
%, BEREEIC X D ARk U 7= L-[1,2-*H] putrescine @
WG 2 RIE Uz, BEH ARSI DR TR\
HOEFAUIFRAER N, FEOKIFZIZON
TIE, FEft 1.4 kg ITHERIK 101 2 HWT, 4 KefElin
Baht 2 3 EfTWw, 279.9g 21572, —7, wik
100 g % n-hexane, AcOEt, MeOH & 2/ % [\ TJ#
KB E A —/N—F A F T, MIRdT 5T+
A% 69mg, 56mg, 448 mg§ DfF/z. [FKRIZTEAL
100 g % n-hexane, AcOEt, MeOH & 2 / T/ fn#k
itz 4 FEET DT, BT 5 IF A ETNTN
132 mg, 159 mg, 1153 mg 3 D15 7~.

2-3. TPAFEENFERER  AlBITHRWL
5 DHFIEIIHES TiTo 72,19 6 i ddY HEE~ ™ 2
(HATZZATIL—@) AW, 1H3RTIT>k
FABHI S T F X D 1 mg % acetone (nacalai tesque)
ZHWT 1 mg/20 ul DEREIC, TPA (SIGMA) i3
FIRRIZ 2 ug/20 ul DIREITE XL -, £TFR
A7 OERy MZTYI ZADOEEORHE & /4]
WZENZTN05mg (10u) BHL, Z0 305341
TPA Z[FARIC 1ug (10u) TOBMLE. EEE
R &SNS SKEMBRICS v IR R - F—2
(OKAZAKI MFG. Co. Ltd.) ICTEMTDES %
L, Control B &bl L THIHIREZZH L=, &
BHILTFOX S ICE®M U=, T 1kglTDNT
MeOH 157 & 1 W TR T 48 F¥fH, 2 Bl L
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MeOH L F X 45¢g # 15 /=. Z 1 % n-Hexane :
MeOH=1 : 1 T 6 [A/pE#:/EZfT\VY, n-Hexane AJ
BHER 11g &, MeOH mIiE#f 24 g 2157z, KIC,
MeOH ] EBI% AcOEt : H,O=1 : 1 T 6 [A]/3fic #%
fEZ1T\\ AcOEt nJiA#F 11 g, HO Al H 8 g 215
z.

244, TRZHMET LILF —REFNEREER
AABRIEIAH S DAHECITE DNV TITo 2. 6 Hiin
BALB/c it~V X (HAF v—)V A « U/N—)
BAREOIULIERL & Lz, 1EMTPHEAETR, Sus/
ml IZ Dulbecco’s modified phosphete-buffered saline
(D-PBS(—)) (SIGMA) T##IL /= anti-dinitro-
phenyl (DNP) IgE &/ 7 0+ —)LHifk (E(LZET
¥ ; Lot No. 0710J) % 200 ul 9" DB IR G L 7=
22 MR %, B MRt BB 0.5 % methylcellulose
(SIGMA) {R#R T#H % L /= prednisolone-21-acetate
(SIGMA) % 10 mg/kg MEFENI G L, o> 7)VE#f
WRES A GE—®EE) THEEKIFAZHFHEL
5.0 g/kg, 0.5 g/kg Z# A5 Uiz, 2 KR, T4
/J —J)l (nacalai tesque) T 0.05% ICFAEIL /= 2,4-
dinitrofluorobenzene (DNFB) (H5ifbk) Z#4HE
DR &SN & % 10 ul T DO%FAI L /=, DNFB &
iz ORI &L TO, 1, 4, 24, 48 FEEIE OB O iR
22y FA -« — (OKAZAKI MFG. Co. Ltd)
THIEL, OFFE DEEZENETNRD Tz, Rilbk
Tl 1 K121 B & (immediate phase reac-

tion; IPR) DY — 773, 24 BiRIHBICER G (late
phase reaction; LPR) O —7NENFNHNS Z
EMIMEZIN TN S, 19 FHkHIE, ODC #FE i i
BobHDEFUEMEKIFRAZH N,

] R

TE#E, ERMHIDONWT, YT ADKED ACF
T o RERFLEEZ A, THEE (2363
ppm) 13 KEY 7= D D ACF 3T Control #1Z%f L
53.3%, fiah Crypt 0t Tl3 48.6%, F/=, #HiLrt
(248.8 ppm) TITETNZIN 50.7%, 47.5% WTh
DESHTAS, AEAMHEZ/RL (Table 1). L
ML, focus 24720 D crypt #IZHBWTIE, Control
HEzhiFEENR NN/, £k, 5HE#RE
BIZDWTIRWTNOES HH BEERE K DG
KT

TPA ZEEWE & L 7z ODC #E MBI P
WTIE, Control #E& b L, THHIZ ODC iGN
ZIUESEZDITH L, HEAHIZ OTEE 2 Ms L
Tz, Rz, TNERITERA IR TRERL 725818
IFAZHNWTRU LD IR EITo 2. T DREE,
Control BIZHERT, wmEMM U2 n-Hexane TF
A0V BIGEVEDTRD o 7o, INEIERTH TIRvAE ST K
> TIEME DR E /221D 52 > /= (Table 2).

X7z, PIRIEDER, 17 VILF—REFASLH
HT2/OY I AENETIVEM W assay 2175

Table 1. Inhibitory Effect of Kampo-prescription on AOM-induced Aberrant Crypt Foci in Mouce Colon

Sample No. 'of mouse No. of No. of Mean no. of
with AC ACF/colon ACFs ACs/focus

Control 6/6 37.8t11.4 60.3+17.1 1.62+0.18

(100.0%) (100.0%) (100.0%)

Piroxicam ( 15.0 ppm in DW) 5/5 22.8+11.6 36.8+21.4 1.58+0.28

( 60.3%) (61.0%) (97.5%)

“Jyu-So-To” (+#i) ( 236.3 ppm in DW) 6/6 20.2+10.9* 29.3+16.1** 1.461+0.33

(53.3%) (48.6%) (190.0%)

“Jyu-So-To” (+Z%) (1181.5 ppm in DW) 6/6 30.7+13.8 43.84+22.2% 1.40+£0.15

(81.1%) (172.2%) ( 86.2%)
“Ko-Zen-Tan”> (##EF}) ( 248.8 ppm in DW) 6/6 19.2+5 5%+ 28.7+9.3%** 1.49+0.15*

(50.7%) (47.5%) (91.9%)

““Ko-Zen-Tan’> (#EfES}) (1244.0 ppm in DW) 6/6 28.0+8.3* 41.5+9.4 1.53+0.23

(74.0%) ( 68.8%) (1 94.4%)

Mice were treated with 10 mg/kg bw of AOM once a week for two weeks. Four weeks after the first AOM injection, all mice were sacrificed and the colons were
fixed in 10% phosphate buffered formaldehyde solution. Fixed colons were stained by methylene blue and the ACF were counted under microscopically. The low
dose of each prescription was decided by proportionality calculation of a human (weight 60 kg) and a mouse (weight 40 g) . mean+S.D.; * p<0.05, ** p<0.01,

*k p<0.005, by student’s 7—test.
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Table 2. Effects on TPA—-induced ODC Activity
Sample % to Control
Control 100.0%
“Jyu-So-To”” (+ZH) 114.6%
“Ko-Zen-Tan’’ ($EHEF}) 80.0%
Daphne genkwa (H,0 hot extr.) 104.3%
Daphne genkwa (n-Hexane extr.) 69.2%
Daphne genkwa (AcOEt extr.) 111.4%
Daphne genkwa (MeOH extr.) 88.2%
Daphne genkwa (n-Hexane hot extr.) 86.4%
Daphne genkwa (AcOEt hot extr.) 89.6%
Daphne genkwa (MeOH hot extr.) 89.0%

Mice were treated with each 1 mg of sample and/or 16.2 nmol of TPA in
200 ul acetone. Control was treated with TPA and vehicle in acetone. Mice
were sacrificed 4 h after TPA treatment, and the epidermis cells were col-
lected to determine ODC activity. Data are mean value of five mice.

Table 3. Effects of Extract and Components of D. genkwa on
TPA-induced Mouse Ear Edema

Sample % to Control

Control 100.0%
Piroxicam (0.5 mg/ear) 13.5% **
MeOH extr. (1.0 mg/ear) 43.7% **
n-Hex. layer (1.0 mg/ear) 65.9%*
AcOEt layer (1.0 mg/ear) 58.8%*
H,O layer (1.0 mg/ear) 46.0%*
Apigenin (1) (1.0 mg/ear) 20.6%*

* p<0.005, ** p<<0.0005 by student’s r—test
Each sample was applied topically for 30 min before TPA (2 ug/ear)
treatment. Ear thickness was determined 5 h after TPA treatment. Data
were mean value of 3 mice.

IPR(1hr)
150
Bio0] —L
=
S
£
®
0 Control Pred OGN GN
0.5 gkg 5.0 g'kg

% to Control

7z. TPAFFEEMFERB T, 7LD MeOH T
F 2K TNTNOES S Control FIZKH L THER
Mz RLUTZ. £z, EBREMEDREICH W
FEAED LS D 1 DTd % apigenin (1) 13HERLL
B IR W I 2 7% U7z (Table 3).

DNFB # ¥~ 7 X 2 MMEE M ER R B ICH W
T, FEfE/KTF 213 IPR Tl 0.5 g/kg, 5.0 g/kg \»
THNORETHOHEERUHNRD 5N, LPRIZH
WTIE 5.0 g/kg 5B ICH B2 MGINERD 5 iz
(Fig. 1). %7z, ATF X5 apigenin (1) % 66.8
, (—)-pinoresinol (2) 7% 15.5mg, uracil 3) %
112.0 mg HEEL (Fig. 2), FERICHABRZIT> 2.
Sample 13 2 BFERTIC 10mg/ kg ZEERNZE S L
7. FTORE, tEW1—3 & HIT IPR KON LPR
IZBWTHRERMGIZIRN R 5N, K2, 213 IPR
OMHINEEZE TdH > 7= (Table 4).

% £

TR, BEMORBPATHIRORZT 5
72912, AOM AN ACF ili, ODC %8 il
B EITo 2. RIEOIEMERERIL, focus BT initi-
ation DFR X %, focus 247/~ 0 @ aberrant crypt 3
promotion DI ZRXL TWBEEEIMENDH B Z
EMS, S TN SES HFNIFAE L WA DR
K03, WEEKZ FITHIHIT 2 ]G RIEB S 11
. THE, BRFIEDICEREITHRS GRGE
DIEEME T LRI, 5%, BEREEICDOWTEE

mg

LPR(24hr)

150

oo

50 4

GN
0.5 g/kg 5.0 g’kg

Control  Pred

Pred: prednisolone-21-acetate, GN: Daphne genkwa (H,O extr.)
mean=+S.D.*p <0.05;**p <0.01 by Mann-Whitney {/-test.

Fig. 1.

Effect of H,O Extract of D. genkwa on IgE-Mediated Biphasic Cutaneous Reaction in Mice

Mice were given 5 ug/ml/i.v. injection of anti-DNP IgE fluid 24 h before DNFB challenge. Prednisolone 21-acetate were administered 10 mg/kg i.p. to the pas-
sively sensitized mice 2 h before DNFB challenge. Ear swelling was assessed 1 h (IPR) and 24 h (LPR) after the challenge. Each value represents the mean of 6

mice.
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apigenin (1)

(- )-pinoresinol (2 )

uracil (3)

Fig. 2. Isolated Compounds from Daphne genkwa

Table 4. Effect of Isolated Compounds on Ear Swelling of
IgE-Mediated Biphasic Cutaneous Reaction

Sample IPR (% to Control) LPR(% to Control)
Control 100.0% 100.0%
Prednisolone 36.1% ** 36.4% **
Apigenin (1) 58.5%** 53.8% **
(—)-pinoresinol (2) 20.2% ** 38.0% **
Uracil (3) 75.0% ** 69.9% *

* p<0.05, ** p<0.01 by Mann-Whiteney U-test.
Mice were given 5 ug/ml i.v. injection of anti-DNP IgE fluid 24 h before
DNFB challenge. Each compounds were administered 10 mg/kg i.p. to the
passively sensitized mice 2 h before DNFB challenge. Ear swelling was as-
sessed 1h (IPR) and 24h (LPR) after the challenge. Each value
represents the mean of 6 mice.

MBREPBETH S, L, WTNOLH#H%
FAETAHERMGINZED 5N &1L, EHESS
HED B OIFEICHW SN HFIN, BRESE
FOEMEEEICXDERICEHATHS Z EERT
HDOLEEALNS. BEDIERED ODC &£13,

MAWDNAFI—H—ELTHEHINTERZRY Y
SOHRICB TS5 EHEFETH D, ornithine 7»
5 putrescine Z A9 5 Kk & it 9%, ODC @
FBIIMIRY Y N EEROEME S > oMl
HBOBEZ LT RETTHREINGS L, Z<DHE
BfkIcBNT, ZOWEENELLS ERITEEED
NTN5. 19 FiFEOHBRICBWT, &G &Lt
DIEEDENNR SN DITH L, #BE DR
BRCIIEIE M OIEWE N o 2. 2Tk, &
B O KIGH AME O FITIZ, ODC FEIkTFHED /X
FTA=INEEL TWSHREMENDH 5 EBbh 5.

£z, FEAEDWRIEXR AT T REITI N, n-
Hexane T3 Z E8 Cld#M#l, AcOEt T3 A EFTIEIT
1, ZNEEFINT/KDOBATMEAME L 22+ X T
TLHELZESOENS, ZEICE TN 2 KMt
B3 ODC {EME Z W3 S s, itk ba

PN TLHE S S &2 R DRI REEVRIE S
2. TaB, BB XS mEBEREE TR, &%
DILF AITIEROHMREN RS NIRh> 2 &I
DWTIE, MmN EmMEMME T4 DT+ XICE
ENSLEMNED ZENBALN, FEMITDONT
i, BIE, MEHTHS.

X7z, FSEAEDOVIRIE, Ty LIVF -z 25D
RUZAENEFINEZHAWTHRA 27>, TPA %
FEH 17 M BRI B D & W in viveo R T BH
0, EYOHTRIEEROHMFMICH A< AN
TWa, REFIIE, REDTINIVAT 1 T—
F—OHhThOoA IR T OHEOBEGNEL, o1
dRNY TOEABEFZTH D lipoxygenase (LOX) D
FERSEOEDFIMICAEATHD ESDNTY
5.0 2Dl e, RHABRIZBEWT, HESNH
ERNED SN, O MY T OHEOELE
EMABHIENEZS5NS. £/-, DNFB#H <
U A2 MHMEENMERABRICBWT, BIEIFRIZ
IPR O 7BEZE TH > 2. IPRIZBWTITEIR
EZXZI 2N, LPRIZBWTEFEIcaorarJ T
SIRENT LINF—REEE I TEIERICE ST
Wb EEHbN TS, 19 IPR & LPR Z [q] I 12 il
T2 E MO EERZRD 2 &nE
ABbN5. ARBRICBWNT, BEZFAODOA b
UL OEWARGRBRICIENE T L2 &1, R
EALVER ORFEBEER IC AR Wb DZ EE 2
55,

bz &Ems, THOEAREEYE L TORESR
F72 BRI A, A S I U 7z A WiE v o 5
W, BBRAEERE U TRET TR L, SEfE 2 kA3
T TRGOIIEECHEAREEFD1DTHD &
EzoNb.

HEE BoREEREVRAEZEL TATEZ
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