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Chemical Investigation and Pharmacological Action of Urushiol
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FHfth depmine] B2 HA= T glow —@F RAA
= RiAzE AT sl Urushiol & k0. %
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SIS 78040 kY ’ﬁiw £ RhTH [HBgo-20e)
Sunthankar & Dawson®)[X; %80] F:iI5] Woe#isslg
v BEK 9 2 —EE (1907~1922)10~20 Urushiol2]
ERS Co Hes Os9] HBHE 2t st &gyl
A Catechol, Catechol®] Rz B a4
Cu Hs ot Cu Hes 9] FfgfifpS eI od 2 #
Urushiol -4 Methyl f3e] BEZHHES A7te hdy
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i= Catechol &} el #Estgl o} “HEEAY
et frE S-S WA Eehsieh

FPRE S #EWIEAN A Urushiol o) MEHKFAYS
AFAstd Hydrourushiol Car Ha Oz Feiis #u)
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o #ile] EH RS Qo5 W2 Urushiol 9 & b
%)% Urushiol #} Hydrourushiol o] @#ihel %at —
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# 2)Pierre Baranger: Urushiol?] Carcinostatic action o %J+} ¢ ¥
i 1959,

w2 ar>
&

%
A A
S #
2 % xR
® L P %
H B
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Sunthankar and Dawson?2 = Ultraviolet absorp-
tion spectrum ¥ Infrared spectrum & #izfo) 15t
G IG7E #ETE Mkl —8% RiEsd  Triolefinic
component il = 1ffie] HFEHEAC) HETS BFR
stgl o= ole] K&y Urushiol “Poison ivy”e) B
Triolefinic Component o = LM E#EA ] HHES o
=& S8 stel MEMGRES mras sgo.

Sunthankar and Dawson®-g Urushiol “Poison ivy”
2| Allergy B5#% Hie.2 Urushiol “Poison ivy”e]
FHDE SHESERA o] Methyl 452 Alumina
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ether & Monoolefinic, Diolefinic, Triolefinic com-
ponent ¥ A WA= SEEstda Loev
and Dawson?-& K Urushiol ] #m&5rl ¥at FEe
WS St “Poison ivy”e] % H54re] Methyl ether
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Urushiol &} M Ehb a0l BT 2 o) et el By
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Table 1. Component of Urushiol

Rhus Vermclﬂua Urushlol

‘ Poison IVY Urushiol

Receess (CH2)7CH=CH—CHz—CH== CH—-CH=CH—CHs
Triolefinic Component

R-+-(CHz)7CH=CH(C;Hs)CH=CHj
* Triolefinic Component

Revesrs (CHz)7CH=CH—CHz;—CH=CH—(CH);—CHs
Diglefinic Component

Ve
V4

R----- (CHz)7CH=CH--(CHz)5—CHs
Monoolefinic Component

7
Va

Reeerer (CHz)u—CHs
Saturated Component

Ve
7

9 B

RSS9 3] Mfkel = FistAl fH=
223 ) Hexylresorcinol

/\
|

CHz—(I:{Hz——CHz CHz—CHz—CHs
o B9 AEESE Be FEe] Urushiol £ 2 Bl
fefl w — RS ES HES R obEd Urushiol
BB, el f’iﬁ%}—‘: Phenol ¥: Kf#Est o =2
e TEAEAEEl et AFREHY BERMGRS L
BigstaA AMES, Wik K& Urushiol Diolefinic
Component 2}
OH

OH
“\ /I—(CH2)7CH:CH—CH2—CH:CH—(CHz)z—CHa
7 AEES {£#%% Urushiol Diolefinic Component 9]
Methyl ether
OCHs

\ OCHs

“ L(CHz)7CH:CH——CHz—CHz CH—(CHz2)2—CHs

ol WEt B/ 9 ABKHENRBS BEE Mgt g o,
finFdE <l Hydrouru%hiol,

\ OH

“\ /E(CHZ) 11—CHs

RS lﬂﬁﬂﬂl Urushiol ©1 Monoolefinic Component,

A OH
“\//1« (CH2)7CH=CH~— (CHz)s—CIl3
- fkk4 2{fie)l Urushiol &) Diolefinic Component ¢k
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(CHz)7CH=CH-—CHz—CH=CH—(CHz)2—CH3

AV
4 3 Urushiol 8 Triolefinic Component
OH

A Y

”\ /—(CHZ yCH=CH—CHz—CH=CH—CH=CH~—CH3

o el Bk Y MMREHRS ME B LEE A
Epolo] oo #EES #idkste dlolw] =3 AR &
78+ Urushiol 8] &R S Al Bt = Sun-
thankar and Dawson®[G 2.e 38l wle} zbo] H#E
3 Aol IgiHar Qo FK&E wEE Urushiol
% Alumina column chromatography ol &3t #5
A st et —& T Urushiol BERR S =
Bivsted mETTE RS dgormr fitd WG
& wle] v},

ft 21y B R

1. Urushiol 2| BZExFZ

Rhus Verniciflua Stokes ] A #HIT &t 3.0kg &
WS 445A -2 Ethyl alcohol 18.01 ¢ ¥R~ A
TyEwES BERED o S RBRAETA
i L@emn 2.1kg S BB Ethyl ether st
Petroleum ether(5: 1) i 5.611 =t ¥HHAA —
BT Wax BipHe) #igel wEstn W2 Bl
A At o] WS ‘Ei@ﬂ WS Al WE #
of & YIXJ%T"# | WaER B 5eZe] EEERATS ol
WigFre 1.7kg ©1 v FEMAAS 10 100.0gm 4 wob
A Wood's metal bath el COz—gas & JfistdA
160°~230°C ol A J(HE % (Hg. 0.3~0.6mm) 8132 160°C
LIS phar-e Bedestget. 160°~190°C o A FRE (e
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ARl W] 2 R EEME ST 21 180°~190°C o A %)
e kel MR Ty = Wy BAis ol 1900~
230°C ol A JfBthe] BEmeh ¥l WA T & 20%%
e ek bits) WS 20 KBSt it
JAsA (LSl W45-& Urushiol o] 2} #i3h).

°] Urushiol & ferric chloride ¢l k3] BfRfn-S 12
wha 5 Alkaline ¥¥E st Lol RS B
ik WA BEEe] Sn] B Kt BRE
o] kel dritis =k

2. Urushiol 2| Fractionation

Urushiol 10.0gm & Ethyl ether 200.0cc o %ifigA )
1. 840.0gm ¢] Activated alumina column (3% 85cm) el
COzgas Hifirhel A RDEANZ =+ 8.018] Ethyl
ether 24 ## EAANZ L. 4 fractiond 4= {0
#e] 2Rl {ksted Column Tl 2fHe] #-& Siphon
Roz ETel AEAA o &rhe] Wmtws o] &
#2A ZEtste % fraction A.B.C.D.& 995},
A. Fraction 2 #i¢faole] Fluorescence 7} st o
Witk 3058 HEWstgox,
B. Fraction -2 ME#8tne] 2 Fluorescence 7} 533+
Wit eE 904 Histg on],
C. Fraction -2 Ji#g§(t o] Fluorescence 7} dh#figo)
T FHSHEE 4058 Bt g o,
D. Fraction -2 #{(o]v] Fluorescence 7} ki3] 54
Sh WS 2405 Beb g e
tie # Fraction & A7 =14 Ethyl ether
200.0cc o] ¥EA ] # l?'f~i 78559 A28 Alumina
column & #fst ojd e} BHA=AE
A Fration & Ethyl ether: Ethyl alcohol: Chloroform.
@:2:D

B Fraction -2 Ethyl ether: Ethylalcohol: Chloroform.
A:4:D

C Fraction-2 Ethyl ether: Ethyl alcohol: chloroform.
1:3:2)

D Fraction -2 Chloroform ©. 2 433}

A Fraction 2.0gm, B Fraction 4.5gm, C Fraction
0.7gm D Fraction 0.3gm 9] By 2491 D Frac-
tion of Al = il 58°~59°C 9 ME{fE-S A+t

3. ZEREHITE
a) A.B.C.D. & Fraction 9| }£#8;8T

Urushiol 9] A.B.C.D. # Fraction-& #4% 400.0 mg
& gkl Chloroform 10.0cc, Ethyl alcohol 5.0cc 2]
HigA w4 Willstitter 2 Waldshmidt-leitzi: 0.2
A BEESE Palladium Rg& £% 0.2gm4 sl 5
W 24°C el A1 BN TG MRS 2 A A
S WA R el old BRI BE “Hiies st

I ERHER A EES R sk kFES AB.C.
Fraction & FR{EES K#ES Wigstgd 2 D Fraction
o A KFE Aol WE A deE HEIddon &
KFAA -2 BT Y Alkaline o] 33} 20 RHE
o] Urushiol ¥} [ —3}4 =}

A Fraction (Triolefinic Urushiol)
Caled. for F3: Hz, 3.0 Mol.
Found : Hz, 3.15 Mol.

B Fraction (Diolefinic urushiol)
Caled, for F2 : Hz, 2.0 Mol.
Found : H2, 1.9 Mol.

C Fraction (Monoolefinic urushiol)
Calced. for F1 : Hz, 1.0 Mol.
Found : Hz, 0.9 Mol.

D Fraction (Hydrourushiol)
Caled. for Fo: Hz, 0 Mol.
Found : Hz, 0.2 Mol.
b) A.B.C.D. & Fraction 2| ZEKEFAIF
Hupl® [ kEF{#IEEA K35 % Fraction 0.1gm
o] Chloroform 10.0cc & Jnste] ¥MAR # 25.0cc ¢
WHREH-S TEREs) Hnstn Ry % RBREWSY
FEfrel 12060 i@ skd on [kge] Control 2 Blank
test & WiTstd =k
Sample 2 control o # 4% 10.0% Potassium iodide
Y% 20.0cc &+ 75Kk 300.0ce & instel el EE
g o} N/10—Sodium thiosulfate YW o. 24 WmiEsh
A
(GiABx 2 Blank test 2] Sodium thiosulfate o] %1%
8] 77t 4% Sample o] IXFEW Mol FETeD
% Jodate = B{LHT "4, 2(RKHE 94 Urushiol =}
A —3s}et.
A Fraction (Triolefinic urushiol)

caled. for F3: 1z, 3.0 Mol.
Found : I, 3.0 Mol.

B Fraction (Diolefinic urushiol)
caled. for F2: 1z, 2.0 Mol.
Found : I, 1.9 Mol.

C Fraction (Monoolefinic urushiol)
caled. for Fi: 12, 1.0 Mol
Found : I, 1.1 Mol.

D Fraction (Hydrourushiol)
caled for Fo: 12, 0 Mol.
Found : I2, 0.1 Mol.

c) Ultraviolet 3! Infrared spectrum O B8t PR R
Urushiol triolefin -2 2.270A°e] A Bat W 9
“Poison ivy”= o] #iicel Al WKt elebn #iknstg
o0}, Wk A Fraction (triolefinic comp.)¢] ik
Alcohol ¥ (3 1074MD e A 3,250A° FiiTell Al WhiicE
#Eliet g ev) A Fraction #) -3 Jigke 24 B.C.D

4 Fraction & A3 #5 8 B Fraction(Diolefinic comp.)

— 101 — 299



S ELLEEE

+ 2,500A°] 4, C Fraction(Monoolefinic comp.)=.
2,500A°} 4] D Fraction(Saturated comp.)+ 2,800A°
A £% FT BUKE BRIFAT.

FAE BTt M cheah e HFRE 4 A
Carbon disulfide & Witz HHES HE 104204 A,
B.C.D.9] % Fraction & T W7 BRI QoG
olA e A& Transform2?e] Cis-form rhel R7ES o
ol Ao = H¥sn A fraction-2 B.C.D # Sample
b [—3 BkE BRIAAD 2 AN E IRE Rk

2 7R 2595 B Fraction-& 9.5¢44, C Frac-
tion -2- 8.2# o1 D Fraction & 7.8u M #% #FT4
Wrs EHeA

3 ,{‘:\, \vi’i‘/zi '\(éﬂ T

Infrared Spectrum for the C fraction’s

A2A A3z FAA6L—

A st 4srst B Fraction 2] Methyl ether & #&
% AT g o °l & R Tween 807} EHATA &
AW M RSt e

D BE W TEe g R BIILFERE 9 T
2 Magnus o] (K3t 38°~39°C =2 {Rifigt 50cc
Tyrode ¥Hrel /N 2 FEREIE BEitd ZR1E
Wt 2 EB-S Kymographion G 1ol 3R s}
o S, TEES 9 HEEEY —Ettded '
[ R

2) Ll B EALe RBUNERGEES EEE Straub
K3 % Engelmann Kol k3t 2 EE)1E Kymog-
raphion o] $EFEAE Lol Hizdstd =t

Infrared Spectrum for the B fraction’s

Infrared Spectrum for the D fraction’s

Fig. 1

4. B Fraction 2] Methylation
Urushiol @] B Fraction 2.0gm 2 457K ether ol %
A7) 3. ferric chloride 8} R{nJKME] vielhvtA %% o
712 Diazomethane?-& {F/IA7l vh& KHEEHS K
25+ Anhydrous sodium sulfate 24 KA =
1+ 2.2gm 2] Methyl ether & 14+t

BEBHHR

A EERAH ¥ RBFTE
2 4o} WiyE Urushiol (Rhus Verniciflua Stokes)el]

ether & 7%7A

3) IEWFRIERON 25 (FB
Trendelenburg & o2 W (Ghrta A8 Allolop-
hora foetida Savigny)2] neuro-muscular preparation -&
wEe] il A Ringer % (?’*[Iﬂib%)ﬁ)-% 1E bt
Magnus 8« BHES =EE BMAA 2 #EbE
kymographion & J¥:#HE ol A0 ekl MEBHel HLHANM
oz A % fhdd
4) FaEdol) et TR
B30, BMPEIEOGES Hikdl whet BESAA K
jish (Ascaris suilla) 3 #R#ESHe] 37°~38°C 2 HEI
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—BBHE @it (UrushioD o) Lty o SRMUHIE—

TEORER Mol A Bunge [ #irhel A 2 SEBIAE © HOE
A 9 RS Bl e L
5 BB LR 4 AR LHAL L F—gs
Tel fEH < Mouse(B8H 15~20gm) S FEyel {# fIcH
fov gy Bl MpER RR4RS dEiten
48RS} FHIEHE Finneg o] [BMRE fkste] &
st g et
6) MEE 2 el W (AL BE 2.0kg R4S
F AL Urethane JfifiFell AR Manometer & {# fis}
of THBHIRS) MBE-S WESHE &4l #iAH Cannulas
Tambour o Jifkste] MBI Rl oK
Kymographion ] #LE#t kol a5} o
7 Patch Test
HIRGELR 2 detergent 2 8] #Eiest =} Urus-
hiol 2] # RS WAistdl 2 WPl BREEKLGY
el HBR A% BRI 2 wEstn Bmas
TS TSRS WigEse o o
8) Urushiol RK1E:+4128
HREYEAN = BE 2 5kg NAS) BEAN: FES
Efeta Urushiol(extract) 0.1% ¥ 1.0cc 5% 57 [g
BRERER el Thateln RSt e 2l 2WA % Ry
0.1cc 2 I FRTel Lgtst # 6NER, 1205R8, 2405
fdl, 48WeRA, 7285R, 58, 7H, 14[9) RS 1)
% 10.0% formalin ¥4l EsEsta o) 5¢] Paraffin
)& Haematoxylin-eosin 0.2 %u{n 5}o RIS
Rl #Hst g e
9 EMMEEBM ¥ £A
Rat, Rabbit, #g5%<) B Rl Miles and Miles3v
1 R R A T R
Hp #8# 150g A442) Albino rat & (st ISR 8
BE WA 5523 BET % 40.0mg/kg e Trypan
blue & BIRAEHTTL % MBI B 0.05cc =
BeAell (e £ 4 BERIIE BRNSERALMOES) TREe)
E#&Z Sparrow and Wilhelm® [ el fkale] 24
T4
Rabbit += 2.5kg A4+ Trypan blue = 4.0mg/kg BR
#= 1.0kg At Trypan blue & 6.0mg/kg & BIER
of WAL kie e Hrkow EERS .
10) Rat 9| T
B8 E 200~250gm &} Jt: Rat 5 Pentothal Sodium
(40.0mg/kg) FEPENIESTR BB BAMESH Ak,
TE, R IS HRT #% BRKESL Feldberg &
Mongar® [ el 3} 37°c. & Locke ¥ 2 Wi s}
A+t
Wit gy o) el BR Cannula 2 SE3e] 145t
v S ®EE Cannula SFAHE M-S H5re]
AR =3 7 205 HFo2 SHmEmet g

Histamine 2| &£%)84y B
LB M- Atropine = Bol-148(2-Brom-D-Lyser-
gic acid Diethyl amide)2A] {ijgiiEst Guinea pig
ileum YJh-& /St 32°ce] Locke ¥ whel A fmEus
Histamine o] fEfi=} iLemEstg ).
11> 5-Hydroxytryptamine(5-HT)2| 38abigs
HEE 150~200gm 9] Rate] 10.0mg o) #iGZE4-<
HEHE 1 1R Heparin-& Mgt Mm% 2.0ml = i3
BZ 2,000 r,p,m, 0.2 Eitste] 1-& Plasma 1.0ml o]
Acetone 4.0cc & Inste] 4°C o 187 BT oho 35
Wotel L¥W-e BSHL WS 94 2.0ml e Acetone
2B WMEEIL. RS A9 2% BETAA Wi
T A BET b8 ATHAS metd &, WEED
&3] 20°C ol A Merltrix lusoria o] Do 2 wae
atgivh
12) REO| #H5t RiEtER
HE 2.0kg A FKEE FATION BmREANK
Gra —E3 3] Bl R SRERIRTCl FEME 20.0
ml/kg & 7EKE HEst g ol
R BEbERel AR EESE Catheter 24 g
Woz FIRE L 4 3059 BB HWstd e
RERON a0t A
+ Serotonin creatinine sulfate (5-hydroxytryptamine
LT 5-HT &tz 3
» 2-Brom-D-Lysergic acid Diethylamide(l, F BOL-148
ol 2} )
« Histamine diphosphate
« Benadryl
« Atropine sulfate
B, RERRE
D REFHBE L 3IHFFH #4558
a) HIHEE 2 Urushiol (extract)®] 0.001% ¥#&el
A& FlE e 9 0.002% WAL BES BT W
K22 TRESHL MEBho]l MBI 0.01% B A =
BT ERe MY 2T TR TR ke
°l4 Pilocarpine ©]*} Barium chloride %5-& ik
= ET BEel RANY EHe A 2l @ik
&k
23} Tyrode | oz REsH EFES BiEo] Wi
Zz EERch webd 2 fEAC] WS mREEe e
s oz Bk,
°ld Tween 80024 HWEHTIAO ) Fss)
A =t
Urushiol #] # Fraction A,B,C,D<] %3} Lzps}
=3k Fitkom ¥Epdtel Linel MO RS Mg
3 4% Fraction o] #:M=% ¢lqch. m= 2.2 B fraction

3} B fraction ¢] Methyl ether = [k Bizzste o}
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Pz A4l

b) Bl FE-2 Urushiol &} % Fraction® B Fraction
8] Methyl ether ¢l $1°1A4 0.01%~0.02%1 A &= 5
el & BlEfs »A Toh MiEERel Wik R
e, 22 Tyrode | #o 2 RESH MiEimhel #
%2 W=t o]m) Tween 80 who 24 WMPERTA
o0} Fisfeot et

2) mESIH RO HEH (BB

SIE-ORE-e Straub K el f3te] 0.06%A0A T
ige] WA= Ringer o2 zefdhd KRt (ol
DL 8] je] A= Tween 809 S Aoz I
Bo]l WEESHELD

Engelmann IG el fk3hd kel 1.000mg/kg7tA
Sistel omRl LAkel A A HzstR ot HET BiE

U.A. Urushiol A fraction

U.B. Urushiol B fraction

U.C. Urushiol C fraction

U.D. Urushiol

=)

fraction

U.E. Urushiol -B- fraction

o,

8] Methyl ether

ST R

Fig. 3
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UALeeeene Urushiol A fraction

U.B.eevee Urushiol B fraction

U.C.ereers Urushiol C fraction

U.D.eesene Urushiol D fraction ! )

U.E..++e.Urushiol B fraction wumwu

2] Methyl ether » AN i
U.D. U.E.

Fig. 4. 0.01%-Urushioll} A.B.C.D fraction % fraction & Methylether & %@ Wi T 5ol ¥at (¢

BT 5 gtk 3 EBIFEE O ¥ £B

IS -2 0.02% ~0.05% FEA A A Lo &= 8L
ol ISk dRfiie) AT Wik il B =]
T TFERE 0.1~0.2% T A gl Wige
Jte Wik TRESH = EAE o STEELRS
3t ol Tween 809to A ¥RUEKH o
ob-F- b} et

O i@l He K

st RbmER-S 17 682 ekl Urushiol 7+ Hexyl-
_ S resorcinol ol ¥a EEHIKE W 1tAA Q] BeREE M
Fig. 5. 0.05% Urushiol & #£5lIL.OMRl ¥ (F/A Mz:st 2wk Urushiol o1t Hexylresorcinol 7 el

5.

A I BAR B D TS e MR e Wik
R-----Ringer Solution ME] el A orb Hexylresorcinol &) {Eie B

Fig. 6. 0.2% Urushiol &} SEa#liefiol ¥ 1/, f50% 6
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Table 2. The Results of Anthelmintic Effect on Ascaris Suilla
\\C"“C- 2X 102 1X 108 1104 1X105 Control
Sample - - - -
Duration T v : H U U H .
Befor aplct. o i o o | o . o : o
After aplet. I e sl b sl I S S s o
6 hour + D + + = |+t o
12 hour D - + D + i - 0
24 hour D! - -~ D 0
48 hour : : D — (0]
72 hour D 0
96 hour (¢}
Usereer Urushiol extract H-«r-:: Hexylresorcinol Qeeenre Movement before drug action.
Feaenee Movement increased, B S Violent movement.
B i ntLRRE More violent movement e Movement diminished,
| LIERRRE Death

25 wWhIAT BT FEs & W
Urushiol ] A = 20020 A 120§,
LOOOfEHE I A 24RH,
10,000{Z %1 A 48854,
100,0001Z 8 ol A 725 R 0] 1 2.
Hexylresorcinol o  31°1 A& 10,000 A 1285
100,000f5% 0 A 24850l FE1-%ha. HMAFC. = Bunge
solution o] Tween 80% EAT ¥l 22 WHEL 4H
DAL S-S BEsSHRAE
5) ENHR
Urushiol % Fraction 3 B Fraction ¢] Methyl ether
&) Mouse o %3k LDso-2 # 3%} )

Table 3. LDso of the Fraction of Urushiol
in Mouse

Fraction - LDso

mg/kg
50059.7
371::36.8
242426.0
234.5::23.2
395.1439.0

oQw»

Methyl ether of B Fraction

LDsp in mg/Kg - Limits of error (P. 0.005)

% Fraction o #3te] Mouse 100~1100t-& ffAsH
I o] E M 1082z &% el 0.0%9 HITARE
Vel BAEo2NE 100%9] FHiiA4E vEhlio
BEel olat 10pERel MRS HESL FIFL
Finneg Bifgu:el {kstol LDso R BNERAS Bustg et

6) RE mEE ¥ reol #E (H

Urushiol (extract)e] SEIMAE] ¥ B8 5 75

ol 4 siwpeh ek 10.0mg/kg B FRIACL JEHSH

WHE 40~50F%e] AW METHel Yebis Hi
of WRfEMEe] &b, mEES ASEe) EEfEel BT &
Wik ERER EHEEI PRE oo =} REFER
KRB},

o] MEETREEL HipfHEel w2t %48 ERE
o} kEE gl Kl o) mEETRE-S HHHE —
EE BRgel BUBT el viebd Ryl ohvet W MmBE
T = FES Urushiol & #ck KEEHTo2A
METHE Wik MEso Hads nEd BEYS
gk dentA gpakel. eld Acetylcholine & H
e EE - 2rd mE) TRE 2k
fl  Tachyphylaxis 7} v1ehd 2 & 53lch

Sample ol 4HT FA#HES Tween 8032 FFIRIEST
2AE Mg £ ofF 8ot gg=

Urushiol & % Fraction A,B,C,D9 FEMmE) %
g e %8 A Rivwre ol & Fraction s it
ETHEE 2 AR hetd FA—AREe sdME
Urushiol ¢] A-Fraction ©] 7} %33 B-Fraction C-
Fraction JH.o. 2 #i%x WMH%== fgfyE<l D-Fraction
2 A4 @S} = -2 B-Fraction 2] Methyl ether
= B-Fraction®] [3te] MET@HREZ BHIT BER
gl et

7) #te| Patch Test
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Table 4. The Results of Patch Test

. Amount | Positive
Material Exp. No. Pasted | Cases No. %
Crude Urushol | Person |mg/per-

200 | son 0.3 7.0

Urushiol Purified| 200 0.3 7.0

Fraction A 100 0.75 9.0
Fraction B
Fraction C
Fraction D

Fraction A 100 0.5 9.0
Fraction B
Fraction C
Fraction D

Fraction A 80 0.05 7.5
Fraction B
Fraction C
Fraction D

Fraction B 100 0.075 8| 8.0

120 0.05 11| 9.2

80 0.025 11 1.3

Methyl ether 100 0.075| 1] 1.0

of 120 0.05 1| 0.8

Fraction B. 80 0.025 0] o.
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Fig. 7
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o2 FEd
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MEFFEGS BRGI 1205MEd = 2 fEd slolA
—8 o HEie 24BR J5E 48Rl & RiEE BTl
BEEA sEeh mRTBEK, MR 2 KRSl Fibrinoid

i, 7EAEe) BMES WET & Aot T2 THE S
O#el & ¥, T2 Hlsls SREOnRE K
HnoMge HERE BT TH TR UH#EAd =
Rt by s L fifEE fa AY ERe
= et BWE sleld ® BTl slelA
o} AL et B EiRsh 2 B2 1A %
A wepgel &S S (hENE T2WER T3 SH R IEF
o i), B Urushiol REITEHTRAN A HiRsl=
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Table 5 Comparison of the size of the Edematous Arca of the skin induced by injection of
Urushiol Fractions in. Rats and Rabbits at 29°C.
Fraction
Species Control
A B C D Methyl ether of B.
Diameter Diameter Diameter Diameter Diameter Diameter
cm. cm. cm. cm. cm. cm.

Rat

1.1040.028 0.9140.026 0.82-4:0.013 0.804:0.001 0.854-0.919 —
Rabbit 0.99:£0.017 0.86:£0.014 0.7240.03 0.6:+0.043 0.840.013 -

Rateeeees For each casc 20 animals were used. Rabbit, ... For each case 12 animals were used.

R WG R A RS e kst 2HA e
Al [—3ste) Allergy #4: #4iEe] s Affiste 9A
et
9) % Fraction o] EMMEFBIEN 25t &

Rat 9 FHe] %3t EiEES) Edematous Area 2]
We 5 5ke} 2ok

Urushiol 8] 4 Fraction & {E4aHA 90474 JWEst
gdov Rat+ %l dolA 20084 #HHTL REE
Kol slolA 12lmg SR o™ Urushiol o] #
Fraction 0.1% %% 0.05cc & (£S48t Trypan blue
o MR EH R R e (iRE WIESA . ol
HEREe 24 = Tween 80uFo. 24 sl ovt R
2 Aol tkeln E— HIBLT SEEAE 305RC HE
.‘:}_‘
Ll Ee) #5382 ¥y Urushiol ¢ A Fractioneo] -3
a1 Fraction B,C,D 9 JHe 2 s = fHiAe] vd
A B Fraction 3+ B Fraction ¢ methyl ether ¢ 4]
Ae #E7 BT W R el dddEh

Urushiol % Fraction 2] BOL-148% Benadryl & i

)

MR Ratol $ EREGHIBIAS 98 #6 %
2w

# Fraction -& 1% 6L 24 6/0 Fi3t FHHERRC)
W &% 305, 604, 904l It BESIE. §iE
BIA 2 IRl A 12000 B gt

Urushiol &] % Fraction & FFHKEHBEZ-2 BOL-
148 WijpktE Aol Benadryl BjpHE Rl et WA M
o] ¢ivk. = Urushiol &] % Fraction o] 4= BOL-148
9 Benadryl & fij#&Eel st A Fractiond HER
B A 713 F3 Fraction B,C,D 9 ez #H

Table 7 Comparison of E.B.D. of Urushiol Fractions
in Chiken at 29° C.

Dosage Fraction
me | A | B ’ ¢ | D |ihasts
0.2 (0] X X X X
1.0 o} 0 X X X
4.0 o} 0] 0 0 0

O...Positive, X...Negative, For each case 8 animals were used

Table 6 The Influence of BOL-148 and Benadryl on the intensity of
Urushiol induced edema in Rats. at 29° C.

Fraction
. Dura-
Pretreated with | % 1 A B c D Methyl ether
% % % % of B %
min
BOL-148 30 | 49.98+4.31 30.512.72 19.3842.78 13.841.14 19.38+2.78
60 | 49.9844.31 30.51--2.72 19.38::2.78 13.8:£1.14 19.38::2.78
(4.0mg/Kg) 90 | 41.6543.73 30.51--2.72 2.76-£2.77 0 55.53-£3.50
Benadryl 30 | 100 80.51--2.78 52.76-£2.78 55.53-£3.50 55.5343.50
60 | 80.51+2.78 80.51--2.78 52.76-£2.78 55.53-3.50 55.53-£3.50
(10-0mg/Kg) 90 | 44.43+3.25 38.86+4.31 33.3:£0.43 38.86-4.31 36.08-:2.78
BOL-148 & 30 | 41.654:4.57 36.0845.13 16.6--3.05 13.8:-1.14 22.16--4.31
(4.0mg/Kg) -
Benan 60 | 21.16:4.31 19.38-£2.78 16.6--3.05 13.8:1.14 22.164+4.31
(10.0mg/Kg) 90 0 0 0 0 0

For each case 36 Animals were used.
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B el ot REES Eatkelsiel.
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st HEE 805 EStd 48 20004 AEREE &
¥iete] Histamine o] A#88) HE-S st
(8 HoE 2R

Fig. 9. Guinea pig ileum §1/{' 2 &M s+ Histamine Jl5E
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Tween 80vtozAe] HREEBENKAA £ Hista-
mine g FEHH E3tdrl.

BIES #2E wnl Urushiol®] A Fraction ] 1.38
r/ml 24 Histamine & ¥~} >1% 23 Fraction B.
CDIRe= #A3E fEA°] 1 B Fractions B
Fraction &) Methyl ether o] 1ol A & #HEN EF
A8 el sl

12) Rat Plasma he| 5-HT &8 & Meretrix
lusoria | Lol MAISHl ¥ 5-HT R/t iR
st et CGROE F10/ B0

HRAEe Tween 809Hg HgHs Aeolwh

Lh 9] #4#=2 2wl Urushiol 8] A Fractione] 0.23
r/ml 24 5-HT & Plasma level ©] 717 A i Fraction
B.C.DIHe = #$mst: firie] 3¢ BFraction B
Fraction &] Methyl ether o] Q1A & EF #ind #H
fel sl

13) R¥Etto)] 5 2R

Urushiol 8] #% Fraction A,B,C,D& %Ko ¥dl4
14.0mg/kg, 7.0mg/kg, 3.5mg/kg, 1.4mg/kg, 0.7mg/
kg & %% H&Eel Hgeel EET HAREARS Bl
-5 A

1930459 RES 68 MED Fiuhs BEE R
G0 R)=te \EH% 2 REEHS] HES
BfRE 45 11 Ble} Zeb. BEIA-Fraction 14.0mg/kg 4t
o A= FREEHiER] 50%2 #4 = B-Fraction ol A&
60%. C-Fraction o] 4 65%. D-Fraction o A& 72%

Table 8. Comparison of the Histamine Releasing Activity of 25 mg of Urushiol
Fraction During Perfusion of The Rat Hind Quarters
Fraction
Control
A | B c D methyl ether of B
r/ml r/ml r/ml r/ml r/ml r/ml
0 1.38+0.532 0.49-4-0.108 0.41:+0.03 0.304:0.152 0.434-0.225

The Values were obtained from 6 cases. (P 0.05)
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Table 9. Comparison of 5-HT content in plasma following injection of Urushiol fraction(2.5mg each)

Fraction
Control
A } B o D Methyl ether of B
r/ml r/ml r/ml r/ml r/ml r/ml
0.64-0.27 0.234:0.108 0.3740.136 0.384:0.026 0.4340.103 0.434:0.081

The values were obtained from 6 cases. (P 0.005)

2 £4% W4 =y B-Fraction 8] Methyl ether = 63%
E WAEE 2o 8 FEHEME 1] Urushiol
A-Fraction ©] 7173 {£F st =+&-& Fraction B.C.Dg]
el et = B
Hel = =g RWEA

Fraction 3+ B Fraction ¢} Methy! ether
B Ao

g, 100
20f
80+

70

60}

50r

0 2 4 6 8 10 1z 4
Dose mq
Fig. 11. Urine Decresed

HIE y R

1@ Rhus Vernicifla Stokes 2] W) A1 #1135}
+ B2 alcohol @ ether 24 Extract & wE u2
o] & fractional distiliation 2 2 4 ¢1-2 Urushiol 2 #&
% (Ethyl ether, Ethyl alcohol, chloroform)-g- {#H
3}o] Alumina column chromatography o] # 3o

TE#EA 3] Urushiol 8] Triolefinic Component
(A fraction)

ZH#ES 2fid Urushiol & Diolefinic Component
(B fraction)

T H KA 1E< Urushiol 8] monoolefinic Component
(€ fraction) ¥ Saturated Component3] Hydrourushiol
(D fraction) & £4% 5#ste] °l& EMET U K&
FEHE 2 Wt LB AEEHS B o
BEKBRES REABEY ZRE BFIASTY B
fraction =} B fraction ¢] Methyl ether 121 MBIM: =
#3td Wik o

Urushiol(Extract)e] #E{EA-S g d K5 B
B, TES B puEeoz {FAS ERHO

#{5t = BiEEH] 912 Engelmann ¥hiol k3t
LR O Bt A= 1.000mg/kg o] A = HE
T LS Vel A go o] FREEAL BEEME A
Bl fEMTHE Aoz HEl).

Urushiol 2] SafE el $3ted A= 2 fH%e] BRmm
o) Hexylresorcinol &) 5=t [FEIfER == Bh0] Hiskgl =
LURIRS

A Hexylresorcinol &) EgrfE fiell $#f5}<] = Lamson.
Brown, Ward®»%:e] ABBMEARMER B3 BERET
Qo Leonardi®ie] {s8d Alkylresorcinol ¢ B
WE-e Amylresorcinol ol A 2 Hghtt:o] vielz] 4
fEst2 Hexylresoricinol o 4 #zgife] 5t 4-n-Do-
decyl Resorcinol ol o] 2w 5543 2. {Efle] ifyde= o}
v kgl et

—5 Bl A Bh#s #9)= Urushiol® ke
Dioxyphenol ft.&4) EI 3-Pentadecenyl-Catechol 2.4
in Vitro o A ddiof $$elel #4h5t 3 Hexylresorcinol
o Igstel =z fEfel #tgstel JmgRitkel {Ele] e}
Ve AoZ uFo] Bol —Brrafe) Wilcslo] o I
71219 BLE Pk Aoz B

A8 Bt BeM: ARk BRE BAEBEE 4%
o] #REulel el Patch test ] Ko Aoz
7.0~9.0%9 Bz ¥ EHEg L}E]'lﬁui SHH
st 7k Urushiol 8] 2+ ZEE + ¢l Urushiol®)
% Fraction 9] Bfthel 3 2Rz o] HikoazA
= BESH] R#Es . 22} B-Fractions} B-Fraction
2] Methyl ether Alo] o] 3= B3t %71 91w} Bl B-Frac-
tion &) Methyl ether & [B#:a80] 1.0O%LL TR AW TH
gk o) B4 RHES AMEES HFESd ROFe B
g B0l FARA ERS oa B et

Allergy ¥ KRiel ¥dtod A= Loev?: Alkyl Cate-
chol o] flse] “FEphaot JERRFERRIE g0t B
Bitk-g HEaet glow o 2x o BlMel R #
ol BeEfrel BRH BHRIE ﬂﬁ%%ﬁ ol &k HEFRTIH ot
ko] Ko 3l Urushiol KKEHEAES) HEB2H BT
R-& Allergy ¥ RIES] $58& AT Aolalat: B
T 5 g

Urushiol & 44 Mouse ¢ %3t ##:e A Fraction
LDso, 500mg/kg, B Fraction LDs, 371.0mg/kg, C

— 11 - 309



—The Seoul Journal of Medicine: Vol.2, Neo.3, 1961 —

Fraction LDs, 242.7mg/kg, D Fraction LDso, 234.5
mg/kg, B Fraction 2] Methyl ether LDso, 395.1mg/kg
o 23 7+2 Pentadecyl Catechol®] HAMEEE o
&A= fsHe] “EHEAZM A Fractione] 7t
2 gtto] 335t B,C,D Fraction?] Mo 2 Fthel
==t = B Fraction o] 9olA KERES #pd K
#% B Fraction 3 Az E-S {23 B Fraction £] Methyl
ether o ¢oJ A% fif#%e LDso 371mg/kg, %2 LDso
395mg/kg 24 $EL FET wike] B BET £E
g Aoz wol fHRe KEEHNE P2 PR W
— REEASED Mol P ZEBEES B
& JEe] #ikel wddE I

Urushiol & g5re| MGFREHITS] B0 H8t g

Urushiol 9] # B9 B H:BM: FUENE e ¥
el M (F 56,780l Frevle}l 7ol Rat KB 2
o) i3t -2 Urushiol &1 A Fraction o) MM
SERE JUHEfERC 217 stz B,C,D Fraction o2
el b= = fErnel 9wk, = B Fractione] gle]

L KEREL Wil K& B Fraction o KBS &
#3t B Fraction 2] Methyl ether o] $lelM & FiH7t
ET W HHE 2o BES Elde ez y
o} 3159 Aol W B gen Pentadecyl
Catechol®] BEAHHE M4 LA&HAAN = WM ZH
&= A Fractiono] st B,C,D Fractionlife.
2 /o] el Alet.

o] FHNIMLF B W5l A & Histamine == Hista-

mine liberator >} B#is v} & Miles and Miles,?® Paton
M, Gaddum™®%52] #Hi-1 glem) 5-HT 7t GEAlfnEiE
iBtkel $ste] Histamine 7} 22 #HE Wt D
Rowley and Benditt,®® Spectori4ge] #H&E7 dAet
= Histamine ¥ 5-HT & Hi¥pe] & =tet 2 &%
fo] v} =l Sparrow and Wilhelm,? Parratt and
West®®e}] #4457 glew 5-HT E#¥x= Histamine
releaser 7} ¥ ¢} Feldberg & Smith®®e] #i%71 3l
v}, ko] HEgel kst Urushiol 4 Fraction 9] =
MM EAYE Fote 2 NI REFEMNE- i Hista-
mine 57l Benadryl #} 1 Serotonine i<l Bol-148
o fhsted W= Bol-1489] IHIfEAI] BiHEA st
—*Fé B2 stcl. whebA Histamine = 5-HT 7} BB
& e 7 9o 5-HT 7} —& EEstAl (ERsh
—‘E 7;15’—& e =
Histamine 2| $%EBa) %

Urushiol &) # B4rel #3 Rato) TRIEHEHS]
Histamine 8} &2 (5 830 &R vle} o] B
o) 2R} 30} o]A FA Urushiol o] filge] “EHR
&3 wmEt BMkel itk B C“EEAA=MEL A
Fraction ©] B.C.D. Fraction <] %<} Histamine &)

®|ms = fHiel Y B KEBEE R#ED B-Frac
tion &] Methyl ether 7} B-Fraction el 3} #T #
E = Aol 9vk. x Histamine #jfs &A= vl
R = &3t mBEFRefE A Z Urushiol & A-Fraction
o] FRpESY 4% a2z B.C.D. Fraction o & #ik T
fREEY WAR s BEY 4 slew B Fraction® B
Fraction 8] Methyl ether o Hdle] TFREE —/F R
T fgijel olel. o] MEETFERfERC BRstel A A%
Histamine #8723 FREEAC] Vet ol s Zihe]
Weel B Bige] 4T Aolstx MR
5-HT9| &hEah

Urushiol ## @4l 5-HT 2] plasma level & (f9
F)ol FErguhe} el @J%fﬂ%iﬁi w3} EEE
Hel @Asglon RG] 3 A Fraction o] i
B,C,D-Fraction o] Habe] widal fifye] 9eh

B Fraction #} B Fraction £} Methyl ether Hlo] += 1
i& 9 glvh 2ela Rat o] FROERA 9
A 5-HT #epfit Aol adgleh. o - mik 5-HT
&850 EES ¥ 5-HT & A7 = $4pGHT-
Releaser) 24 <# A Reserpine o] &3+ "yl 5-
BT ssremel BEGes AP #idist Reserpine
¢) Rat Pk = A 5-HT 7} =) 2| ¢F=vl= parratt
and west'®8] et —FE ¥ = 3#%2] 5-HT Releaser

2 R ARz /AT 5HT o plasma level ¢
BiE $idist= —gE el Urushiol 8] #H4-2 KN
ete] %Y PUFIRMEAC) $lood A Fraction®] R
P ETFzsel 3 %31 B.C.D Fraction 8] o2
Wik WA= <t, = B.Fraction ¥ B.Fraction 2] Methyl
ether filo] = Bi¥e ZRE glont e /el T
et

o] HiFIREHE Serotonine ffiol HEH Ty FM
At B RmaAE JAREAS ftske] BETE
o) A £rihst= PiE8 Antidiuretic Hormone §1 pit-
ressin(vasopressin)&} {Efiel #AsY = KL 5-HT
b B FRIRAEE SR Erspamahe] #
A7) Qon) R B s ofA Eiel A,
oj# 714l REMEsr sleh. B Page®t o] & FHESIL
Barac pickferds®% g o] & Wistarh.

Urushiol &] {LE3EsEs} ol ol 33t Tt o fEIBEE
MBS BGS HBBEs A &2 Urushiol & #
e TEAAES Bind A FAEE 2E #HE
RIES] b‘jﬁﬁﬁiﬁ“ TEEAES W\indwtet 2 BEgst
wRES U = g OH i k9 K
i }ﬂﬁgﬁlgﬂ] Hetel S WSS BEY folq,
HiE BFHES 14 Factor & obd zelvh wEtA
Urushiol &) HHT= 4 2 fges] “EREEC
BRAAECl oletan R =t

:L\:;v—-_' uE

310 — 112 —




—S.A. Hong: Chemical Investigation and Pharmacological Action of Urushiol—

b7 b

WERE %}5 Rhus Verniciflua Stokes o) A} 43¢
B B2 BES Y] TEREA 8082 Urushiol 9
Triolefinic component(A fraction), “E#&S 2
Urushiol ¢] Diolefinic component(B fraction), T 4%
£ 1f1 Urushiol 8] monoolefinic component(C Frac-
tion) 2 figfidE<l Hydrourushiol(D fraction)®] K
5% SEESd ©lE stz B Fraction® Methyl
ether & FEsto (LS AmiER] BIBHES B
ot v e s A9tk

1. Urushiol & FEMHEE = FE
o Z e

2. Urushiol -2 B:FIHLOBEA #etel HT {Bhgel W
At SR DR BStel A 1,000mg/kg A =
Bl s Bl EShh
3. Urushiol 2 SirigiwhiR ol #stel fyllel = sy
° 2 {FMsta #illd & FiFhoz (Rt
4 Urushiol -2 KimHel]l ¥5to] in vitro fRERel A B

kol glet.
5. Mouse o] ¥}t FHPE-2 Urushiol o] Fraction A 7}
7} 535t 2 B.C.D. Fraction .2 Wik Tk #&n
2}, » B Fraction 3} B Fraction2] Methyl ether
A= B FiFEet Hkel et

6. Urushiol &] el MmEse] 9ol K HHeE N
shol MMETFRECEMC] Wik W4 =l Tachyphylaxis -&
vhebdle i TS Urushiol 8 A Fraction ©] 7}#F
msta  B.C.D Fraction Jffe. 2 #3533 . B Fraction
@} B Fraction £] Methyl ether o] A &= #:#9 MEET
fEIEEst Bastet.

7. Patch test, e¥713t 5% Urushiol el &= SH%s
ZRAT Q3 A8l B BEMFEAREL 7.0~9.0% °
v B Fraction 2] Methyl ether & %3l WA s
1.0~0.8%¢] v}

8. Urushiol K ESH2 A8 Urushiol 8] J¢ R -2
Allergy ¥ 8o} #HR4#E-E AffEstn 94 o

9. RN BE glolA Urushiol €] A Fraction
o] »4 msta B.C.D. Fraction o Wik s =
ffiel glvh. = B Fraction 3} B Fraction 2] Methly
ether o] glo} A& Methyl ether 7/} #F #ags =
Ml stk

10. Rate] FREH %S Histamine &4 &-¢ Urushiol
8] A Fraction ¢] 7}% %3 B.CD Fraction 2.2 3
A¥ k. B Fraction 3+ B fraction 2] Methy] ether o}
A 1= Methyl ether ¢] Histamine §o] 345 9=},

11. Rate} plasmarpe] 5-HT £-& Urushiold] A
fraction o} 7}’ Hx B.C.DIe 2 Wikmwo = &ina

Hetd B

oh

v}, = B fraction 3 B fraction ¢] Methyl ether of 4
= g 5-HT 8ol #T o).

12. FE JREEMY %sto] Bt MisifEfel gl
°] fEH-& Urushiol &} A fraction o} 7% #sta B.C.
Doz #5=+E fHrel Q.

It B fraction 7} B fraction &] Methyl ether o] A &
RS 2RE BEA ey

WED el A EEa 20 SEBHEY ARR BESR 34 A
TRBE LRV ARIRAS, BEAS TERAE, PR
Sk o] A HEE Ho e ARl AR BEEe 2 FEA
A wsse g,

Abstract

Chemical Investigation and Pharmaco-
logical Action of Urushiol

Sa Ack Hong, M.D.
Department of Pharmacology, College of Medicine,
Seoul National University

(Director: Prof. Jin Sup Oh, M.D.)

Extracts was obtained from the sap flowing from
the stump of Rhus Verniciflua Stokes by using alco-
hol and ether as solvents.
Urushiol was obtained by distilling this obtained
extract fractionally.
The following materials are separated from urushiol
through the means of Aluminium column chromatogra-
phy by which mixture solvent (ethylether, ethyl
alcohol and chlorform) was used:
a) Triolefinic component(A fraction), which has
3 double bonds.

b) Diolefinic component(B fraction),
2 double bonds.

¢) Monoolefinic component(C fraction), which has
1 double bond.

d) Hydrourushiol(D fraction), which is fully satu-

which has

rated.

These materials were chemically confirmed, and B
fraction was converted to Mehtyl ether to compare
with free hydroxyl group in B fraction. The follo-
wing experiments were done in order to study the
relationship between the above said chemical structures
and physiological means. These experiments were
done under the consideration that the nucleous of
urushiol, which is used as Anthelmintics among the
country people, is homologue to with of Hexylresorci
nol. These experiments were on anthelmintic and
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general pharmacological actions of urushiol. And the

tissue reaction phenomena intensity and toxicity of

each fraction of urushiol were comparatively experime-
nted. The intensity of tissue reaction phenomena
increased in proportion the increase of the double
bonds of the side chain of urushiol, but its toxicity
decreased on urushiol. Hydroxyl radical in the nucle-
ous of urushiol influenced a little on the intensity of
action, not on the physiological actions. Accordingly
the effective factor is the side chain and the double
bonds in the side chain.

Conclusion

1. Urushiol gave a depressantive effect on the
excised rabbit’s intestine and uterus.

2. Urushiol caused an excised frog’s heart to decre-
ase slightly in the amplitude of contraction, but
it caused an intact frog's heart not to gave a
change to 1,000 mg./Kg. of its body weight.

3. Urushiol caused a Allolophore Foetida Savigny's
neuro-muscular preparation to act stimulatively
at first, but to act depressively later.

4. Urushiol was remarkably toxic to Ascaris suilla in
vitro test.

5. A fraction of urushiol is the least toxic to the
mouse, and the toxicity to the mouse increased
accordingly to the order of B, C, D fraction.
Methyl ether derivative of B fraction is less
toxic than B fraction to the given mouse.

6. Urushiol caused a rabbit’s blood pressure to fall
much by the initial injection, but to fall less by
the repeated injection. A fraction of urusiol is
the most remarkable, but the turn of B,C,D frac-
tion was followed. Methyl ether derivative of B
fraction is less blood pressure fall than B frac-
tion.

7. Crude urushiol and purified urushiol were applied
on the skin of human, it showed the positive
patch test reaction from 7 percent to 9 percent.
But methyl ether derivative of B fraction showed
the remarkably decreased patch test reaction 0.8
to 1,0 percent,

8. The repeated injection of urushiol into the skin
of rabbits ‘showed no characteristics of allergic
inflammation.

9. A fraction of urushiol injected into the skin of
rats and rabbits showed the most remarkable

capillary vessel permeability reaction, and showed

the tendency of the gradual decrease of reaction
according to the order of B,C, D fraction. Methyl
ether der.vative of B fraction showed the more
decrease of the tendency of reaction than B
fraction.

10. The perfusion of A fraction of urushiol into a
rat’s hind-quarter showed the largest amount of
Histamine content in its perfusate, and it showed
the gradual decrease of Histamine content accor-
ding to the order of B,C, D fraction. The methyl
ether derivative of B fraction into it showed the
less amount of Histamine liberation than the
perfusion of B fraction.

11. The injection of A fraction of urushiol into the
rats showed the least amount of 5-HT content
in its plasma, and showed the gradual increase
of 5-HT content according to the order of B,
C, D fraction. The injection of methyl ether
derivative of B fraction into the rats showed the
increase of 5-HT content in its plasma than
the injection of B fraction.

12. Each fraction of urushiol showed the remarkable
antidiuretic action to healthy rabbits. A fraction
showed the most remarkable antidiuretic action
to it, and showed the gradual decrease of antidi-
uretic action according to the order of B,C, D
fraction. B fraction showed more slight antidiure-
tic action to it than methyl ether derivative of

B fraction.
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