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Table 1. Model data based on adjusted values
of an actual experiment, (¥, expected value)
y
X

e (cpm)

0.25 ‘ 1310

0.50 2034

1.00 2812

2.00 3476

1.00 3942

X Protein content in homogenate of guinea-pig
ileum longitudinal muscle



74

Table 2. Parameters derived from data in

table 1 using Scatchard and D/R formulae

p ¢ Scatchard D/R %
arameters o rmula formula change*
Kp 0.6187 aM 0.6261 oM  +1.1961
Ea max 4551.5 cpm 4575.46Pm +0.5251
r? 0.999999 0.999982 -0.0017

Coa 101 0.97 ~3.96

* Compared to Scatchard's outcome

SRA5 D/R RITZEMBHMILE F
HRE AR AE, BEEUERSER
Hi—ZpiEEHdE, 23ASRKE D/R K3t
PR ESBENRE, BRI KEF2,

m#E 2R, DS AFESEORE, K
D/R R EFBEH0KI<4%, Eb Ko
T Es max BN 1% 2 3%.

%8 FTHTIRK Ea fEX10% LI,
B2 FAR U EAFMSROLE, B2 RS,
MEw R ERE, D/R R Ko HEE
KF S (109.8 % 104.2), {E D/R R
Ey mex HIEL SRS (83.4 4 41.8). TEER
RKE E, WRVEH D/R K2R Emik

Table 3.

BEb S EHF, 1L 0.25mg KB, SRHOEL
xRz 86.1 70 D/R WH 16.6, EFK
MRz, D/R AMm2iELSRE £ 4
4 mg @) B IRES D/R N2 78.6(%),
SN 59.9. RIMELRILIEP, HILHiR2E
BREE, mpatde R, MRREEAN, 2E
HEbBlRA, R, EERMS, BTHRBH
REREMEHER, NHHARREEAN, X
BEHAATRYE D/R RAERD bt &R MR
ZEROR, SHRIEM D/R sUEMRERRES .

ECE B {8 (ligand dispiacement)i®ag >
MLERAGRE SRR E HO—FyE, HE
HREMNERHERESZRES, RELAL
—RINFIEGIER SR, BT RN
WRmEEH, WHOSSHEERRD, =
50% g0l BN IDs(Kp)® . % 4 HIR H
QNB Heft [*HIQNB #5035 458,

M 47 BEE QNBIKER EF, cpm
MERY, H 0% WU AHEE TN
1500 cpm ZEE R QNB IREKYE, . Rifi SX4A
H—/~ 0.87 oM, #ILPRERILECRIRN 1/3
wAN, TWD/R:XBBER 1.16 nM, 5EE

9% errors due to +10% changes (simulated variations) in effects, Table of comparative
results computed by Scatchard and D/R formulae,

quantity of Changes Scatchard formula D/R formula

protein in Ea Changes Changes in Changes Changes in
(mg) % in Kp(%) Ex max(%) in Kp Ea max(%)

0.25 +10 -12.4 -3.2 -6.0 -1.0

-10 +16.2 +4.3 +8.2 +1.4

0.50 +10 -5.2 -0.2 -7.0 1.1

-10 +8.6 +1.4 +8.9 1.4

1.0 +10 +3.2 +3.3 -7.8 - 0.8

-10 +1.3 -1.5 +9.4 +1.0

2.0 +10 +10.1 +6.1 -3.7 +1.2

-10 -5.1 -4.0 _ +4.3 -1.4

4.0 +10 +32.1 +11.8 +26.5 +11.7

-10 -10.0 -6.0 -28.0 -12.4

Absolute total error 104.2 41.8 109.8 33.4




Table 4. Displacement of [3HIQNB (2 aM)
by QNB. Guinea-pig ileum longitudinal muscle
homogenate being used as receptor.

Concn

of QNB cpm 9% inhibition
0.01 aM 2954 4
0.10 nM 2823 8
1.00 oM 2159 33
10.0 =M 857 .82
100 aM 539 93

Starting radio-activity, 3048(100%)

277: JHLM:(E 5 . %%Ef@fﬁﬁ?&ﬁi EA max;, S Et ’

#2201 cpm , ELSEIME /N 12.26% ,TD/R
HZ Ea mas 2686 cpm, FLECWE K1.08%,

BRIBRhEEEE,
g EbEE. SR h 0.4798, Hrz

P>0.06, (B AREZE. )M D/RRXw R
0.9997 H r z PEAHTF 0.01, (HHIEER
).

Fze RETZ2—1IERSHE M-JERER
FICTOID B — Bt Bighl [*HIQNB &
SLWEREBK. SWRASAMBERAS
Big esris st R 1D, B Kp M 7£ 0.1 pM-10
oM g, i S RLHHH /AT 100M, D/R
K5 Kol 86 nM, BEHE, Eime, SRH
8249 cpm, TALTELME (3616), D/R R F
1 8628 cpm WG F . o* Wb, LA r,
W SH ry0.777, HP>0.06, D/R Kty r
$70.9998, H P<0.01.

15} it

1. SREREWREN, E—REGTY
FREAEBERERSH. XHERERTBH
ERGZRWIR MG, BRI
DRWER. —BRBESE, ZRRMMEERR
Esmx, D/R ATWZHARNELNIRE, ERS
B OUF SR R RN 2y R R | 3 &
B, NS TSRO EmESRE. D/R
AEEE RO BERE Ex e, AHIEDE,
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Table 5. Computation outcomes based on data
from table 4.

Receptor dynamics  Scatchard D/R
parameters formula formula
IDso 0.37 nM 1.16 oM
EA max 220109111 2526 cpm
r? 0.4793 0.9997
Table . Displacement of [*HIQNB (2 nM)
by 7911 (a synthetic M-receptor antagonist).
Concn of Specific binding Inhibition
7911 (cpm) (%)
1.0 aM 317 15
10.0 oM 1135 28
0.1 pM 2660 72
1.0 uM 3385 93
10.0 uM 3616 100
Table 7. Comparison of computation out-

comes of data from table § with Scatchard and

D/R equations,

Scatchard D/R
Parameters . .
equation equation
Kp 5.5 -aM 36 aM
Ea max 3249cpm 3628 cpm
r 0.60399

0.9996

e

NZE B, RAFHE,

2. S5 D/RAMkE M-M K, #H
wHERAAE. D/RXAH D/R3D, s
HER/DXMR, BTFD GIRSUFRIKE) K
BEERFRARDRE, MR BAT—
EWiRE, RUER LEWH D/R RAWEH
BERREMBRSES D, AHRERELT
X, M D/RRAE r* IHEKRT SREFHHHE
X —a. _

3. SRETRARBE = — Ak Hill
REMEESE, ZRMER I E PMEM(co-ope-
rativity), SR KAZEHTE,. D/R iy
HESSKEMR. D/RNALERD, T4
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iR eyZAL. Bt D/R RIER Ko B Es mas
LR AR, (H VIS TP T A AR
1. MDA #L, MRHBEELES, MNES
BHD/R Rk SR, BIIEHSARNEHIEK
A,

4, BRE—MBPR, —FHZERREGRE
), D/RRKSKRERER. HHEHFMLUL
YRR PR LA R 2k R, MR ER S
ARBHKARE FREVETH, N
'S Rzt D/R RALH.

5. HBSKRIEMGERERETEELERN,
A A D/R R

Bl XEBHESEEMNPRRBES THTH.
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COMPARISON BETWEEN SCATCHARD AND DOSE/RESPONSE RATIO

EQUATIONS
JIN Zheng-jun (T K King), YU Ai-yao

(Department of Pharmacology, Shanghai Second Medical College, Shanghai 200025)

ABSTRACT Scatchard equation is exten-
sively used in receptor dynamics studies.
This equation suffers from its high sensi-
tivity to low-reaction errors and produces
an under-estimated E, max, leading to an
often bewildering Hill coefficient (ng) R
‘We have shown that both Scatchard for-
mula (S) and the dose/response ratio
equation (D/R) derive from Michaelis—
Menton equation and are reciprocally re-
lated. Both formulae were applied in our
studies of radioligand binding experiments
and were equally effective as far as Kp,
E, max were concerned. But the D/R for-
mula showed a better compliance with ex—
perimental data, gave usually more logical
Kp and E, max, and thus was a better
preparatory equation to Hill coefficient.

The analysis of the advantages and disad—
vantages of both formulae shows that in
the case of a simple receptor system and
ligands of the same nature, the D/R equa-—
tion often leads to success while S fails.
The D/R equation is very simple to use,
and is especially useful when excessive ex—
perimental errors are suspected. The ad-
junction of the D/R equation to a standard
Scatchard plot is recommended in case of
a negative co—operativity or the existence
of receptor sub—typing, especially in ligand
displacements.

KEY WORDS Scatchard equation; dose/
response ratio equation; Hill coefficient,
radioligand; binding experiment; ligand
displacement



