hnihE %,

pEoh,  ATRAT RSB T S R I 60 AR i A
PR RAESRH54+13% M 21+6%, ERIE
HBF (P<<0.01), i HA{RAG 30 3 4l R ik
AR A KRS,

FRARFEREN, RRER BN
HRsNEERETNE, EHFRAESE, |
A ARINES TR, HEREARL
WRANFH WS I FEBBLLER ANEWEH
FEYEHET. BEABRNAEDHHENSS
BRHTR.
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~2 — 4 logistic HIES 5 4 -2 % R BT IF

I W, ML, RXE (BEEERAFHEHHE, WE 710033, HED

program can be conyeniently run on micro-

A program for analysis of dose-response computers

relationship with logistic model

. KEY WORDS drug dose-response relationship;
WANG Nan, ZHAO De-Hua,SHENG Bao— biometry; software
Heng (Department of Pharmacology, The Fourth

Military Medical Coilege, Xi-an 710033, China) ME HTHSNSR-WHSEETETNELE, B

i1/ logistic A&, LI EC, REMERFTHEXEE
R LY R ER-R LT 2 0E Raail
&, BRAMNBEEC, RHARAR, TiHAH DR
curves, we fit groups of dose-response curves PA HRHERE. KIAEMEBEASETEEY, #8
simultaneously or separately on computer by FH{E. F BASICiEZREINREFT EHE TF AL
using logistic model, with the EC;, and slops BT,

factor as the basic parameters. The pD, and pA;
values were calculated from the best estimated
EC,;5. This method shows a good compatibility
with the original experimental data. The BASIC

ABSTRACT In order to avoid the defects in
common methods for analysis of dose-response
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EEEELE M BsESE HiEine 8-
S8 S E, Waud 1552 logistic ¥ Ft AL
BRE A RAEITRE Y, HLLHEVE
AT, AR REER, ®E. &
. PRES MRS, BERAIEE AR YH,
ERENE-HEPEHEBEES KRR, TEFEE
R ek TR A, XEERERYS
YL EME, RN Waud I HE{ET #—
T, FEVHRE-RFELY BAAER
FLERN A, MALRTETF RER-RihRs
R 4587, Xl Emr iR thes.

METHODS

ARt 8UR B RS S BN 0% S Tt
LEHBEH logistic HB B BIMEMMER. A
F R sk, logistic B/ABEY —RRTEN B M
B

E=M-Ar/(A*+K?) ~ [1]
N E AR E, M BB, A BESN
WWEE(HAAME), KNk EC,, P REpA
FREH W —E, FHREHEET.

HF—En &k, SEMNRAAHERGM
NP REHM EC, ) K,, WRL1ITEH

E=A7/(A*+K}) (i=1, -, m) [2]
HEmE sl RIAHE M, PRE M. &M
R, MfiBERTNEBTEGRH, FAWRRE
MBRAEEM THEEGhEESRERE, X
BTH BT E AR, UM EH et
BEmMA K. RMNYLEAEM EREREE,
BiiagdBBEE RS, B, {RITEDRR
RIRAEEAM, SR8,

BRL2]=R a4 2

oE oFE

dE = 55 dP + dK,dK'(l_l’ vy B

[3]
BERTERA

oFE JE oE

dE = 5P daP + de+dl(dx+

JOE

-+ 59K, [4]

A TRk, AEEGK E, Tk
EKEMHAE,

FELERNE, [4IRGELN
oE AP + ¢E ¢E

dE:TP K, 4K, +dK AK, +

oE
oK. dK, £s]

EE—TE THEETR, #HPEK STH
HBMEIHEMEL T2 EE, MFTRENZ
IR IA T AP B &0y 4K, ATiHHHEE
FHPRK {H, FHTFEBALE&HENER
T, HiHERARP EKOEREE.

HEHEN PE K BRAD IR EFA—%
ER, "EUSFHNPEEK, RAENRET
o, HIEEAE—EHE, svEHERY
TR2EEEEREE,

GREEN P EK @4, BREFEE
EITHRE, EEMNBEFERY, 2A PR K,
TRAESAN GEER. ST EENE-%
S PEEELS i’sﬂElﬁﬂ = (7. Ki [ i
i’rﬁﬁﬁﬁh.ﬁiﬂ‘ﬁzﬂﬂmi%ﬁﬁ. BT EEEF
FEKATEE WiEE, —RReaT K AEAER
YT EET.

HiFMe K, AR ECy,, A[E&AL6IMLT]
&N pD: (1 RAERRNFAT N2
Lt (dose ratio, DR)# pA, 5. B K.fl5$
£, thFi+ BN oD, {4 1 pA, HEFEZ,
HEE pA, HAUREENAETHRAN PA, ¥
BESRH -,

pD, = - log (EC,) Ce1]

pA; = —108(B) +log (DR -1) 7]

REERARTAESE, AERMARR
BRITHEAENETREERLY. ®TFE
SR PR, FOR R DR {4 {F Schild £ &
HRPAEAT £ HEEREAREHESRD -1,
FERt pA, AT {ERE SR SR IS
#H,

EXAMPLES
L] Lineweaver-Burk 5 £l & M- ph AR

o

£]

lar -
R
|y,

Al v
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Tab 1, Depolarization ‘of isclated guinea pig
lumbrical muscle during application of warious
concentrations of carbachol in the presence of
tubocurarine,

Tubocurzarine Carbachol Depolarizetion
(umol/L) {pmol/L> {mV?)
0 5 0.45
10 1.5
10 1.4
20 2.8
0.1 10 0.55
20 1.65
10 2.5
0.2 20 0.9
30 1.85
0.4 20 0.45
30 0.9
40 1.35
60 2.15

BERM—-BITET, BNANEEERFEOR
Waud R FP, S Ak Fik f0 vEF
(APPENDIX) fE— H: 3%,

P EmSNA A WeudF R MR

#\(Tab DV ERFERHATEN FHTES
& ETEBEREES M APPENDIX 83 3 4
pA, 82 RN, H F=6.80015D0.0085,
#E % Ky 4% 1264 2 .5 nmol/L, 5 Waud 75
EEBN Ks 8 127 18,5 nmol/L 447 §13E.
& Waud FEEEE R, AT ERATE
FHESHE, FTE NEFL FRN =26
KD, &RiGHREETS. FUEREM
By 2.8mV R—FREBRREME, FHITMK
M, RERESHERNEL (T 2), HUE
H, ME@EEL, 3 EC, HRAEW, (EHxf
pA, HEMIE /|, 5 Wand iy 5.
BHBMASEE 3 £WMBPE—£HH
#{ERZ e, BAPRIERET, A,
ERARE, HE Weud 8%, USHERD
HoERFPEET,
AREEERFETEE, Rz —kis
e, MEAREEN, hTFEMBHk
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Tab 2, Fitting results under different M

{maximum effect) wvalues,

M 3 i 5 8 3 10

K (p) 9,98 13.17 16.89 20,82 28.95 37.20
K (1) 17.80 23,63 29.95 36,59 50.35 64.36
K «¢2) 25,08 33.51 42.02 51,05 69.82 BB8.94
K (3) 41.91 55.06 69.68 85,06 116.89 149,28
pA; (1) 6.900 6,900 6.888 6.879 6.36% 6.863
pA;(2) 6,907 6,880 6,872 6,861 6.849 6.842
pA;(3) 6.903 6,901 6.893 6,387 6.881 6.877

e s, B¥IEMRL, FreldsRedamiE
W LR,

$ 2 it IR A TUM $00 gER K
BECEAERTHER. HETIIAS, #F
FEFHREELBIRE, BT W IRRREEAY
ENER, BIEESAERNLXE THIE
W, E—-WMAEHET, 5—-RENE. $E
Il Tab 3, EIFAHEFRERARER REHE
ER, HEMBEF—EHFBRMNMEP E, R
BFERELE. ,

VAL 859 EA A B ks
. FRE& BRI EC, ERE 2, gt
W pA, 55 6.502240.051,

- ¥ iR B T A DU 4 B s RN R B g

&y, SHIMENEEEARREIAE. ¥

Tab 3. Posttive Inotropic effect of apomorphine
on jzolated guinea pig left atrial strlps in the
presence of haloperidol,

Heloperidol Apomorphine AF,
(umol /L) (umol/L) (mg)

0 "2 2

4 18

3 415

16 65

32 82

64 23

128 95
1 8 3

1g 13

32 36

64 73

128 103
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LR AN N o R s e
— ¥ BB i (A=150, E= 10005, MAdh
A A S, PA; (426 6.683F0,112, 5
A—F Ll M PA, EEEE, HiEHKR.
Waud fifE FF A BT X PR 2 gk fes i qtl

B
He

DISCUSSION
Lincweaver-Burk J#2

1 K 1 1

—_—— e = 4+

E Elh-lt A Elﬂ hx

REBTESSER5BSHEAOERHMBRET,. @
E A

En.. K+A
WA, TWX—BEEE AR, B
LB ERA A - HaAMN NEER,
ME—RHEERELHE, BTFUREHFRZEH
MBEMERSNER, BEEELDRRDY
#fE, BEALMMATEE MR ST, X
Frfgdk, —FEEMTEREGER, H--F
ERE R T EABRR T M, s LA
e, BEFRLUS.
Waoud R F] logistic 2
E= A
A? + [K(1 +BYKHT?

BE— KRB A%, B K AERnNmE
B, FHHE T ARG ik LG R
M, P, K, K, LUB Q2518, {HEnEHREE
HEokRY., sSNRAERRX, RAEE
T, EFFRRAIET BEGRiE
BN, BETEBedl, FEEFERA
THREMAOES NS, TR &— Kk
%,

BNMSE, URE&HESFARHM
% P s, WA IR EEOENE RN RE, XA
BHEUESHERLBSAEENBEY, uk
TR 3 — MR T 2%, 1 7] L ARAE & — 4 il 2.
feRRIIEBRR B b, At —RR IR o AT i

&, RERADBIHE, BFEspkgk, &
THENUE R TR AT,

BT 15U R Fr 2 A AR M BASIC 38 2 &3 #iikg,
FI{E—RARAY W EIPL, %0 IBM-PC, Apple I |

BT,

APPENDIX,; Our program

10 DATA 4

20 DATA 4, 0, 10

30 DATA 5, .45, 104 1.5, 10, 1.4, 20, 2.8

40 DATA 3, 0.1, 20

50 DATA 10, .55, 20, 1.85, 30, 2.5

g0 DATA 2, .z, 25

70 DATA 20, .8, 30s L.BS

Bo DATA 4, .4, 40

g0 DATA 20, .45,30,.9, 40, 1.35, 60, 2,15

500 REM DOSE-RESPONSE CURYVE ANAL-
YSIS

510 READ C

520 LET P=1_5

530 FOR1=1TO C

540 READ N (ID, B {I), K (I}

550 LET N=N+N (D)

560 FORJ=1 TO N (I}

570 READC (I, I), E(, I)

580 IF M<E (I, J) THEN M=E (I, I}

500 NEXT I

800 NEXT I

§10 LET R=C+1

820 DEF FN P(X) =INT(X* 1000+ .5/1000

830 GOSUB 1000

640 GOSUB 2000

650 PRINT

860 PRINT “PARAMETER"; TAB(i7); “VA-
LUE"; TAB ¢30), “SD°

670 PRINT “ i

620 PRINT *M"”, M

690 PRINT “P", TAB(17); FN P(P); TAB
(30)) FN P(SQR(S*M (1, 2)/(N-R)))

700 FORI = 1 TO C

710" LET SD (I =SQR (S*M'(I+1, L+2)/
(N-Ry) '

720 PRINT *K¢°, I-1, “3", TAB (17) FN
P(K{I)); TAB (30) FN P (SE (I}

730 LET SD = SE (I) / (2.3% K (I}

740 PRINT “PDgz (", I-1, “3°, TAB {17),
FN P{ g - LOG (K(I))/LOGri0}3; TAB
{30 FN P (SE)

750 NEXT I

-
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PR

760
770
780
790
800

210
320

230

8B40

a5¢0
1000
1010
1020
1030
1040
1050
1080
1070
1080

1090
1100
1110
1120
1130
1140

1158

1160

1170
1180

1180
1200
1210

1220
1230
1240
1250
1280
1270
1275
12890
1290

PRiNT

IF C=1 THEN 3a5p

FOR I1=2TO C

LET DR (I} = FN P(K(I)/K(13)

LET SD = 1/K(1)*SQR{(SE(I}}A 2+
{SE(I) « DR(I3) A2}

PRINT °“DR{"; I-1; *)", TAB(i7); DR
(I}, TAB{ao) FN P(SD)

LET PA2 (I) = FN P(LOG ((DR¢I) - 1)
/B /LOG(10) +6)

PRINT “PA 2("; I- 1; *)"; TAB{I17);
PA 2(I3)) TAB(30); FNP(SD/(2.3+ (DR
I -1)1)

NEXT I

END .

FOR 1 1iTOR + 1

FORJ = 1 TOR + 4

LETM (I, J) = o

NEXT J

NEXT 1

PRINT

PRINT “P°, TAB (I7)y FN P (P)
FORI = 1 TOC

PRINT “K¢™y I- 1, “7*, TAB{17); FN
P{E(I})

NEXT I

FORI = 1 TO C

FOR K = 1 TOR

LET X(K) = ¢

NEXT K

FOR J = 1 TO N¢I)

LET U = CoI, J) AP + K¢<Ip AP
IETX (1) =M *xCd, IhA P * K
(M AP % LOG (C{I, I KDy s U
M2

LET X (I + 13 = - M & P % C (I,
Iy AP Ky AP -~ 1) /U A2
LET XtR + 1) = E (I, I)-M » C(I,

N APU

FOR K = 1 TOR

FOR L = ITOR + 1

LET M (K, L) = M(K, L) + X(K)
X(L) ’ -
NEXT L.

NEXT K

NEXT 1

NEXT 1

GOSUB 300
LETP = P + M (I, I}

LET K = ABS (M (1, 10 / P}
FORI = 1TOR ~ 1

LET K(I) =

Kdy + MeI+1, 1)

[

1295
1300
1310
1320
2000
2010
2020

2030
2040
2059
2060
3000
an1o
3020
3030
3040
3050
080

070
aongo
3090
3085
3lod
3110
3120
3130
3140
3150
3180

2170
3180
3192
3200
zio
3220

3230
3240

3250.

3260

isi

LET K - K + ABS(MI«1 /1K)
NEXT 1
IF K > ,001 THEN 1000
RETURN
FORI = {TOC
FORJI = 1 TO N(ID
IETE =M & I, J) ~ PyeCld,
AP+ Kd)y APy
ILET S = 85 + (E(I, J) - E) A 2
NEXT I
NEXT 1
RETURN
FORI = 1 TOR
LET MdI, R+4)=1/SQR (M(I, I))
NEXT
LETM(R + 1, R + 4) = 1
FOR1 = 1TOR
FORJ = 1TOR + 1
LET My, Jy = M1, J) =# M, R +
1) * M{J, R +4) ’
NEXT J
NEXT I
LET MR + I, R + 3y = - 1
LET M¢1, R + 2) = 1
FORK = 1 TOR
FORI = 1 TOR
LET M (I, R + 3) = M¢I, 1)
NEXT I
FORI ="1TOR + 1
FORI = 1 TOR
EET McI, J) =M + 1, J + 1) - M
(I + 1, R+ 3) = Mc1,J + 1) f M1,
R + 3; .
NEXT I
NEXT 1J
NEXT K
FORJ = 2TOR + 1
FORI = 1 TOR
LET M¢I, J) =M (I, J) * M(I, R +4)
* M(J - 1, R + 4)
NEXT I
LETM«¢(J - 1, 10 = M - 1, I) =*
M(J < 1, R +4)
NEXT J
RETURN
P 1.5 P 2.742
KO3 10 K(O) 8,685
K1) 20 K1) 13.709
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Kz 25 K¢z 24,6888
K3} 40 K¢3) 38.4
1 4 2.865 P 3.001
K{o) 9.424 Ko 0,430
K(1) 16.538 K1y 16.807
K2 24,828 K¢2) 24.807
K(3) 49.542 K¢3) 39.5
P 3.005 K¢z 24,807
K(0) 9,459 K3 35.529
K 18,83
PARAMETER VALUE SD

M 2.8

P 3.006 .25%

K 9.450 418

PD2(0) 5.024 .019

K1y 16.832 .933

PD 201} 4.774 024

K¢2) 24,807 1.277

PD 2(2) 4,805 .022

K3 19,531 1.718

PD 2(3) 4,408 019

DR(1) 1.779 .128

PA 21} 6.892 07

DR (2) 2,623 .174

PA 2(2) 6.009 048

DR(3) 4.179 .258

PA2(3) 8.9 035
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