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Pharmacodynamics of luteolin—histamine and recepors response

SHEN Qi-Hua

Abstract  The isolated guinea pig ileums
were used to investigate the pharmacody-
namics of the relationship between luteolin
and histamine dose resporse, The pharma-
codynamics parameters were estimated by
various methods, The values of the pA,, the
slope and the pD. were 5.6, 0.6 and 4.4,
respectively. The dissociation constants and
the maximal response were estimated by the
Lineweaver—Burk, Hanes-Woolf, Scatchard
or Woolf methods. The estimated values of
the parameters were: Ejnma FEapmaxs Ka
*=uaK,, Kp=aKg. The linear intersecting
points of the plotting by the Lineweaver-
Burk method were above X axis (2nd or
Ist quadrant), by the Hanes-Woolf method
were below X axis (3rd quadrant), by the
Scatchard method were below X axig (4th
quadrent) and by the Woolf method were
to the left of Y axis (2 nd quadrant). The
antagonistic action of lutcolin is assumed
to be noncompetitive and competitive in
combination, The estimated Hill ccefficient
approached to 1 which is accorded with
the M-M formula.

Although any one of the four linear
transformation method of the M—-M equaticn
could be used to estimate the dissociation
censtants and the maximal responses, there
exists dirference between them. The values
of the parameters obtained by the Line-
weaver-Burk method were excessively large
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(cg, EABzmdx:SSO.B’ KABz 28.4), even
negative (eg, aKg, = —7.9,aKy,= — 14.6),
and so it is inferior to the other three
methods, as reportcd in the litcrature, The
values of the parameters obtained by the
Hanes-Woolf and the Woolf method were
rather clese and werc superior to the
Scatchard method, which is in accord with
the literature reports.
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Materiais and methods
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Tab 1.
(number in parentheses) after histamine and
luteolin, x£SD, *P>(.05, **P-<0.05,***P<0.01

Contraction (%) of guinea pig ileum

Luteolin (umol/L)

Histamine
0 3 10 30
wmol/Ly- sy (5) (12) )
0.3 13110 5.742,7%  443%% 2,742,140
1.0 3413 21+7%*  16k9*** 6qmt”
3.0 68111 49+7*** 4o415%"* 23410%"F
10,0 91+6 7549%"* 59414 48+16%*
30,0 1000  83-£12%*% g9+16%*" 54+14**
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Tab 2. The estimated values of pharmacodynamics
parameters from data in Tab 7 and the formula
[13,02] by the Lineweaver-Burk (L-B), Hanes-
Woolf (If-VW), Scatchard (S) and Woolf (W)
method, K =dissociaticn constant, E,, = maximal
response (%), A = histamine, B 1, 2, 3 =luteolin

3, 10, 30 uwmol/L,

L-B H-W S W
Parameters from formula [1]
Epma (%) 112.7 106.8 111.1 110.6
Ka(umol/L) 2.3 1.9 2.2 2.2
EApimax(%) 182.4 93.3 108.4  99.6
Kapi(pmol/L) 9.2 3.4 4.6 3.9
EaAnimex (%) 360.3 79.4 95.2  79.1
Kap,(umol/L) 28,4 1.3 5.9 4.2
EARamax (%) 53.2 69.1 84.6 69,7
K apsCumol/L) 5.7 7.2 9.7 7.2
Parameters from formula [27] (pmol/L)
Kp, 2.1 2.9 2.6 3.0
Ky, 5.7 2.0 1.7 4.4
aKp; -7.9 22,1 90.7 27.3
K, 3.5 4.9 4.7 5.9
aK 4, 4.3 5.8 6.9 5.9
aKp, -14.6 29.1 57.2  25.2
Kgs 7.0 6.2 6.2 7.1
aKa, 12.2 11.1 12.8  11.5
aKp; 29.4 54.9 94.3 51.1
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Tab 3, EHill number (1),

Method of - — o
E Ey  Eap Liar, Ean,
Hanes~Woolf 7 0,-?0 ) 1-;07 [—06;__ 1_ 6_5_“
Scatchard 0.93  0.91 0.91 0.94
Woolf 1.18 0,99 1.07 1.05
X 1.00  0.99 1.01 1.01
+SD +0.15 £0.08 £0.09 =£0.06
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Fig 1, The effective data (Tab 1) of luteolin-
histamine on receptor response, plotting linear
transformation of the formula [1] and [2] by
the A) Lineweaver-Burk (i/E vs 1/[A]), B)
Hanes-Woolf ([AJ]/E vs [A]), C) Scatchard (E/
A7l vs E) and D) Woolf (E vs E/[A]) meth—
ods, The linear intersecting points, A) in second
or first quadrant, B) in third quadrant, C) in
fourth quadrant, D) in second quadrant, (o) A,
(@) AB, (x) AB,, (0O0) AB,,
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