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Antihistaminic Action of the Several Medicinal Plant Extracts
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Abstract — The antihistaminic action of eighteen herbal medicines was investigated by the radioligand binding and
functional assays. The hexane fractions of Trichosanthis radix, Mori cortex radicis and Evodiae fructus dose-
dependently inhibited ["H]mepyramine binding to H; receptor in guinea-pig brain homogenates and histamine-
induced contraction of isolated guinea-pig ileum. Antihistaminic action of the hexane and ethyl acetate fractions of
Mori cortex radicis and the hexane fraction of Evodiae fructus was more potent than their antimuscarinic action
evaluated from the inhibition of "HJQNB binding and carbachol respomse. The ethyl acetate and chloroform
fractions from Scutellariae radix also inhibited histamine-induced contraction, but antihistaminic potencies of these
fractions were almost identical with their antimuscarinic potencies. The hexane fractions of Mori cortex radicis and
Evodiae fructus inhibited selectively the increase of histamine-induced cutaneous vascular permeability in the rat
dorsal skins. However, the ethyl acetate fraction from Scutellariae radix inhibited eqipotently the effects of histamine
and serotonin on the vascular permeability. These results demonstrate that the hexane and ethyl acetate fractions of
Mori cortex radicis and the hexane fraction of Evodiae fructus have the selective histamine H; receptor blocking
activity.

Keywords[ ] medicinal plants, antihistaminic action, H, receptor, [*H]mepyramine, ["H]QNB, brain homogenate,
ileum, vascular permeability
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[H]mepyramine®} (-)[’H]quinuclidinyl benzilate("H]QNB)
+ New England Nuclear(DuPont)A} 23], atropine sulfate,
1,4-bis[2-(5-phenyloxazolyl)]benzene(POPOP), carbamyl-
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1974)ell 21314t & 50 mM Na/K phosphate buffer S]] 5
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1 $%5& polygraph(Grass Model 7EYdol] 7]Z3skgdc).
Bathu}9] oJefele] L5 37°CR fA|8li Al 95% 0,9}
5% CO,2] &3 gasE FF3stort.
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N QlAl-olA|E El(5:13) 9 mIE 713} v} Zesla o
F3le] 620 nmel|A] FBEF EAevh(Katayama 5,
1978). Al 23252 FAE AEEEES Zolge ujo
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228 Bi-ge Sl Brisiedch AL 2T A
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A o] o)A 7148 Student's ¢ testol] 2]3}glar
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[Hlmepyramine 2! (HIQNBS| W& Zi§}

7% »| homogenateell 4] WAl EX|FE A FHAlg] o]
7Fsg A2 ebolr ] 9)8te] 5nM [H]mepyramine 1=
100 pM ['H]JQNB & 3}ol| 4] 2+ whals-Fx)oba2) 334
AL APt duadAdn o] 264 [H]
mepyramine-2 2F 15%-¢l), PHJQNB= 2 90%-ol] 3ol &=
23t ong B A s HHol mdste F2 Azt
ql 60% Y 1508-& 2h7k wh-3-AIZkO R sg{rt. Table Ioj]
Al Bz vle} 2] mepyramine®] 73-¢- AA A L] oF 90%
7} H-A¢) )8t PHlmepyramine2] Eo]7Z3 o4, 2
UM triprolidine E2)3}ol|A] &35 v 5o A AAET
o] oF 10%g2or], QNBS] 7% AAAF <k 95%7}
muscarine~&-# o] thHt [3H]QNB«] Eo|dgo|glar, 10
UM atropine E&A3}el| A 245 v S0 432 ok 5% &
Fated et wheba] 7149 | homogenate s ©]-2-3}e] & Al

ol A3 H, ¥ muscarine Ao 3+ [*H]mepy-

tamine % serotonin SFA} 4] evans blue(S mg/kg)s - ramine¥} [HJONB AL $8 4 9lS AHog =
Table I. [*H]mepyramine and "H]QNB equilibrium binding to guinea-pig brain homogenate
[*IMepyramine % from [H]ONB binding % from
binding (fmol/mg) total binding (gmol/mg) -total binding
Total 84.2+3.1 712.3+28.3 100
Nonspecific 8.6+0.9 3834 4.2 54
Specific 75.6+2.6 673.9+24.3 94.6

Guinea-pig brain homogenates (1 mg for [’H]mepyramine binding and 50 ug for ['H]JQNB binding) were added tof the tube con-
taining 50 mM Na/K phosphate buffer (pH 7.5) and 5 nM [*H]mepyramine or 100 pM [PH]QNB in the presence or absence of un-
labeled drug in a final volume of 0.5 m/ and 2 ml, respectively. Values represent the mean +S.E.M. of three separate preparations per-

formed in triplicate.
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Fig. 1. Effect of protein concentration on specific ["H]mepy-
ramine binding to guinea-pig brain homogenates.

5 nM [’H]mepyramine was incubated with various con-
centrations of protein in a final volume of 0.5 ml as described
under “Methods” and Table 1. Each point is the mean of three
determinations.

| 2B 39
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9] Kpx|& oF 3 oM, muscarine>8-Aol| 3+ [PHJQNB]
KpX]:= 9F 70 pMe|gich. =3, 2 A3Aztel4 homo-
genate ¥PA 1 mgst HE24= 2F 100 fmol, muscarine
84+ ¢F 1200 fmol 24| (Table 1) 71U¥] 9] mus-
carine>§-A o] thak Hi4-419] Bx8-2 oF 8%t}
2t AE methanolF:&20| ["HlmepyramineZ & 245H0]|
0|Xl= H&k

7+ A1 E-2] methanolFZEo| H5-4-A ol T3t [H]mepy-
ramineZ §ol| v x| = G &S ZRAFSEAF - 0.5 ml F
o &% 250 ug& 718} [‘Hlmepyramine(S nM)™ 32
HAHE Adsisick. & Aol Foll 71844 AL 50
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Fig. 2. Scatchard plot of ["H]mepyramine (A) and ["H]JQNB
(B) saturation binding data.

Homogenates ("H]mepyramine binding: 1 mg, ["H]JQNB bind-
ing: 0.05 mg) were incubated with various concentrations of
[*H]mepyramine for 60 min at 30°C in a final volume of 0.5
mi(A), or with various concentrations of [PHJQHB for 150
min at 37°C in a final volume of 2 mi(B). Bound radiologand
(B) was plotted as a function of bound radioligand(B)/free
radioligand(F). Each point represents the mean of three pre-
parations. ;
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Table II. Binding parameters of [*H]mepyramine and [‘H]
QNB to guineapig brain homogenate

Ko M) By, (fmol/mg) nH
PHMepyramine ~ 2.650+0.320 101.70+ 20.5 1.01+0.01
[3H]QNB 0.0724+0.008 1234.154+159.7 1.08+0.05

K5 and B,,. were calculated from Scatchard analysis. Hill coef-
ficient (nH) was taken as the slope of the regression line of the
Hill plots. Values are the mean+ S.E.M. of three preparations.

Table III. Effect of methanol extracts on [‘H]mepyramine
binding to guinea-pig brain homogenates

Medicinal plant % Inhibition

Juglans radix (Z}}]) IMS
Glycyrthizae radix (%) IMS
Trichosanthis radix (Z52) NS
Platycodi radix (Z7) NS
Aloe (:=3]) NS
Portulacae herba (@)% &) 31.2+3.0
Saussureae radix (%-3F) NS
Aconiti tuber (F-2}) 16.2+2.2
Atractylodis Rhizoma alba (H]%) NS
Mori cortex radicis (As]) MS
Bupleuri radix (X]3) NS
Evodiae fructus (24%) 49.1+2.6
Achyranthis radix ($-& NS
Paeoniae radix (2}e}) NS
Ponciri fructus (X]2}) 16.8£6.1
Ponciri fractus (*]41) 229417
Taraxaci herba cum radix (£:3-3) 15.8+£4.5

Scutellariae radix (3-3) MS

Homogenates (1 mg) were incubated with 5nM of ["H]mepy-
ramine and 250 ug of extract for 60 min at 30°C in a final
volume of 0.5 ml. Other assay conditions were as described
under “Method”. IMS: Impossible to measure specific binding.
NS: Not significant inhibition. Control equilibrium binding of
[H]mepyramine was 75.6+2.6 fmol/mg protein from three dif-
ferent preparations.

DMSOwEe] ez A5kt

Table I o] AAE Sk ALF mpxd= o5
methanolZ&5-o|4]  30~50%2] B|ZA 7}5F [*Hlmepy-
ramineZd 3 AAF B3, FA}, A7, A E 2FedL
71 Apgo] o} ofslgl o TR, A, k3,
Ag, 5 2 2eke] A o] FellA] o} 3L 7
22 Fatsivt. &4, 7, ZhE, Ade] g sge] A
methanol =28 At A FA == Wabse] d2Aw
t} oF 10~20u) Eghow olzdt &2 whlse| 2uM
triprolidine®)] &]al A= A=A o} o] £-F EAs}el
A& H-8-A o i [Hjmepyramine5-o] 48 A4 o] &

7Fs3sict.
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Fig. 3. Dose-response curves of carbachol (@) and histamine
(O) in the guinea-pig ileum.

Responses were expressed as a percentage of the maximum
contraction elicited by carbachol or histamine. Each point is
the mean response of twelve to eighteen experiments.

T ZE3|ZH0|M histamine & carbachol®| ED,,X|

Methanol5=5%- & ["H]mepyramineZd 3} 2 & H44-
Aol thgt Fs e = gle F280] YA rn= A
Z3] A H o) 4] o] &5 F2Z&F-o) histamine3} carbachol®] =3
Hhgoll W)= JegE FAIRAL shdon olge® [H]
mepyramineZ M o] 7153k FEE Mz 2 A}
2 715A AgAseh vlmstual shick & AP E
ol 287} v 9] histamine™} carbachol-& A}8-3}7] ¢)3}
o] mX| histamine¥®} carbachol®] -§8F-H}I-S-FX 0 2 HE]
o] & 9] EDyAF FA st AP SR bathd)d
3 AA-S A3tz 30~60% 7]c}=] £ histamine IE= car-
bachol-&- 848k 0 2 bathlol| 7alaia] 7 ool
A 9-F 3Aslelo). Fig. 32 histamine % carbachol2] =12
S7tell b HAAeE FULE 7 msAlel oq Ao uk
SO MEER FAlste] S-S 0R TG Ao
histamine®] 73-¢- 20 nM oA HE] WE-g-& Ho]7] AJxks}o]
2 uMoll A H o] Hh-g-& felli9l 2, carbachole] 79 &=
%4 3718 Jeiis 55 100M, Hd) 18-S el
+ F5E 500nMelgict. o|2} o] histamine ¥ car-
bachols] 3% 3% Z7PH-L FmelzAolgton, o
LEREEFA T o] 5 okE ZF Tl Hhg W EES
log-logit plot &t¢] “#& histamine} carbachol®] EDsgx] =
ok 285 nM3} 53 nMe|gitH(Table V).
2} AlE methanolFZE 3! 20§22]0| histamine2| 3|
ErHEE0 0jX|= HE

Histamine(3X 107 M)2] thzulgo] dA3he 2l o}

Ea
_]

N

& 7t k&8 100 ug/ml-g bathvjel] 71sbar 108 %

vl 18%-9] Aok F it A, 0 pf, T3] E 37
of| A AFgF histamine®hg- & A|2H4-8- B g rH(Table V). o}

a}4] o]& methanol&E&E-8 thA] L] S=Z3)o] 7z 13



Table IV. EDy, values of histamine and carbachol in the
guinea-pig lieum
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Table VI. Effect of several solvent fractions on histamine and
carbacholinduced contraction of gninea-pig ileum

Agonist n EDs, (nM)
Histamine 12 285.3+418
Carbachol 18 534+ 3.7

EDs, value was calculated graphically from a plot of log con-
centrations vs percentage of the maximum response produced
by each agonist in individual experiment. Data are shown as
mean =+ standard error of the mean from the indicated numbers
of experiments (n).

Table V. Effect of methanol extracts on histamine-induced
contraction in guinea-pig ileum

Medicinal plant % Inhibition

Juglans radix NS
Glycyrrhizae radix NS
Trichosanthis radix 539+11.9
Platycodi radix NS
Aloe NS
Portulacae herba NS
Saussureae radix NS
Aconiti tuber NS
Atractylodis Rhizoma alba NS
Mori cortex radicis 38.5+3.8
Bupleuri radix 10.9£5.9
Evodiae fructus 72.6+7.3
Achyranthis radix NS
Paeoniae radix NS
Ponciri fructus (1) NS
Ponciri fructus (2) NS
Taraxaci herba cum radix 53.9+11.9
Scutellariae radix 43.0+ 3.0

The contraction responses of histamine in the absence or pres-
ence of 10 ug/m! of methanol extract were obtained by adding
histamine 3 107 M. Methanol extract was left in contact with
the ileum for 10 min before adding histamine. The inhibitory
effects of methanol extract were expressed as the percentage in-
hibition of control response to histamine. NS: Not significant
inhibition. All data represent the mean+S.EM. of three
separate preparations.

50 ug/ml ZAslel| 4] histamine(3x 107 M) 2 carbachol(5 X
10° M) kgl mlxle Q3S wlw, ZAlsledrh
Table VIol|A] Hi= vle}zto] Alulls] o] A ¢ hexane, BuOH,
EtOAc & CHCLEZ A AHE2] 2ol glgdor} his-
tamine3} carbachol®-2-& Al om $£2L& 238 &
SA 2 ZL-3)9d ), &3] hexane® EtOAcH-3-2- histamine
HES- oA 2+go] carbacholvh-g- HA| &R} 3~4u) ©] 7}
313l ©4~42] hexanet-E ¢4z histamine®hg- &A=
$o] carbacholi-§ @JAAHguT) 20 7FsiA Lhehgon}
BuOH % CHCLY-E-& 542 Agsigiv}. g, 339

% Inhibition

Medicinal plant  Fraction
Histamine carbachol
Trichosanthis radix Hexane 33.3+5.1 12.31+4.2
BuOH 34.2+4.8 13.5+3.4
EtOAc 50.7+6.2 18.2+4.2
CHCl, 12.5+4.4 NS
H,0 NS NS
Portulacae herba Hexane NS NS
BuOH NS NS
EiOAc agonist
H,0 NS NS
Mori cortex radicis Hexane 59.4+5.8 13.1+4.1
BuOH 24.0+7.7 10.2+3.3
EtOAc 88.9+9.8 243452
CHClL, 75.2+8.3 - 375%6.1
H,0 agonist
Evodiae fructus Hexane 57.7+5.5 ) 27.2+89
BuOH agonist
EtOAc 29.9+4.2 15.8+2.0
CHCl, agonist
H,0 NS NS
Scutellariae radix Hexane 38.6+7.0 499422
BuOH NS NS
FtOAc 65.9+8.3 70.8+51
CHCl, 742+ 8.4 75.4+3.9
H,0 NS NS

The inhibitory effects of each fraction against histamine (3 X 107

M) or carbachol (5 10®° M) were examined in the presence of
50 pg/ml of each fraction. All data represent the mean+S.E.M.
of three different preparations.

hexane, EtOAc @ CHCL¥-3-S histamine?] - # o}jz}
carbachol®] 245 A9 4218t 7FE 2 oJAsle]a, vk &
EtOAcH-3]-2 71 2}A)7} a5A 2 23l
7y g 235 o)) )5t Hlmepyramine ¥ [PHJQNBZ §}¢} =)
&3 nhe] Al E-3325¢ 23 [HlmepyramineZ g <]
A7} gl EA A AAA] w o]2F Ago] H-8-A
tjste] AdelAel AR E Faldlr] Yt 25 47
o] w2 [PHlmepyramineZd3 JA|AEE =A}slw o] &
CHIQNBZ §lel] w]x] = <383} nlwsigich. £ Mg
muscarine5~£-# o] 3t HIQNBZF 7=E 5nM [H]
mepyramine-$ AH-3& wj9] Hi-&-Aell Sigt [H]mepy-
ramineZ4 3 7359} §-AFsHA 817 93te] [H]mepyramine
3} PHIQNBS] $%& 77t 5 nM3} 100 pM 3} c}.
Table VIIo|A] B v}l 7o), 223} Alma]e] hex-
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A A= 0}, PHIONBZ S b3 wislr) glof o)
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Table VIL Effect of several solvent fractions on [‘H}mepy-
ramine and ["HJQNB binding to guinea-pig brain homogenates

% Inhibition

Medicinal plant Fraction PH]mepyramine  ["HJONB
binding binding
Trichosanthis radix Hexane 28.5+4.5 15.4+2.0
BuOH NS -
EtOAc IMS 4.4+22
CHCL 19.840.3 -
Portulacae herba Hexane 443422 22.74+2.1
BuOH 9.8+2.0 -
EtOAc 44,3427 18.1+1.5
H,0 NS -
Mori cortex radicis Hexane 51.2+2.0 41£2.0
BuOH IMS -
EtOAc IMS 8.41+1.8
CHCl, MS NS
H,0 NS -
Evodiae fructus Hexane 57.7+2.5 11.24+2.7
BuOH IMS 48.5+4.3
EtOAc MS 9.1+1.9
CHCI, 41.8+2.2 249+1.3
H,0 NS NS
Scutellariae radix Hexane 3.7+14 -
BuOH 2.9+1.9 -
EtOAc IMS 38.3%+2.9
CHCl, mMS 30.0+1.0
H,0 NS -

Assay conditions were as described under Table III and
“Methods”. IMS: Impossible to measure specific binding. NS:
Not significant inhibition. —: Binding assays were not done.
All data represent the meand:S.EM. of three different pre-
parations.

3lo] [HlmepyramineZd 34 & o] Erlssldch £ Agd]
] ["Hlmepyramine Z 3t & o] 71538l w £82] &k
g [HlmepyramineZd 3 A5 w|wslgwd u} Table
VIIoA B nte} gho] Apia)e] hexaneid], whx|d
hexane®} EtOAcH-2], @ 24-%2] hexane ¥ CHCL® 32
FEoEA 02 [PHlmepyramined 3F-S A3}t 18
v BB hexane-2 9] 74 388250 ug)ell A=t [H]
mepyramine 2§ <A 2HE-L Wol3 1 AL x| u]eks}

Table VIIL Concentration-dependent inhibition of [*H]mepy-
ramine binding to guinea-pig brain homogenates by several sol-
vent fractions

Medicinal plant  Fraction  Dose (ug) % Inhibition
Trichosanthis radix ~ Hexane 250 28.5+4.5
100 17.8+3.5
50 NS
Portulacae herba Hexane 250 443+2.2
i00 14.9+1.0
50 NS
EtOAc 250 443427
100 29.8+2.9
50 143+7.3
Mori cortex radicis  Hexane 250 51.2+2.0
100 263422
50 95+1.3
Evodiae fructus Hexane 250 57.7+25
100 20.6+2.6
50 7.5+3.8
CHCl, 250 41.8+2.2
100 277+64
50 13.442.5

Brain homogenates (1 mg) were incubated with 5 mM of [*H]
mepyramine in the presence or absence of an indicated dose of
each fraction in a final volume of 0.5 ml. NS: Not significant
inhibition. All data represent the mean-+S.E.M. of three dif-
ferent preparations.

Table IX. Effect of solvent fractions on the increase of vascular permeability induced by histamine and serotonin in rat dorsal skin

Histamine Serotonin
Dose
Drug mg/kg) N Amount of dye Inhibition Amount of dye Inhibition
(ug/g tissue) (%) (ug/g tissue) (%)

Control - 5 19.1+4.8 29.5+4.3
T.R. (Hexane) 100 5 16.6+3.5 13.14 6.2 253429 14.2+6.8
M.C.R. (Hexane) 100 5 79+2.8 58.6+ 8.1* 2521499 14.6+7.2
E.F. (Hexane) 100 5 3.9+1.1 79.6+10.8** 243177 17.6+7.5
S.R. (EtOAc) 100 5 7.4+1.9 61.44 9.9%* 10.2+2.6 65.4+8.8**
Ketotifen 0.1 5 29+1.0 84.81 4.2%* 23.9+3.9 19.0+5.9*

T.R.: Trichosanthis radix. M.C.R.: Mori cortex radicis. E.F.: Evodiae fructus. S.R.: Scutellariae radix. Histamine (5 ug) or serotonin (0.
1 pg) was injected intradermally into rat dorsal skin in a final volume of 0.1 m/ and then Evans blue (5 mg/250 g) injected im-
mediately into femoral vein in a final volume of 1.0 ml. Each drug was administered intraperitoneally 1 hour before histamine or sero-

tonin injection. *p<0.05, **p<0.01.
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