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drug | dose (mmHg)
S 10 | 48 49 52 53 34 50 58 48 46 56
30 |50 37 36 39 34 36 41 40 30 40
100 | 26 20 25 26 27 24 28 25 22 23
300 | 20 14 12 16 15 11 18 16 14 13
T 1 | 44 48 48 56 47 56
3 |13 39 42 52 41 44
10 | 23 32 33 48 33 28
30 | 10 19 19 27 21 16
100 6 5 20 17 15 9
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*S T BP
* 3
O 12 19 mMmmHG

dose Estimate StdErr tValue Probt
10 16.5667 3.7575 4.41 0.0006

30  19.6333 2.7858  7.05 <.0001
100  12.6000 2.1576 5.84 <.0001
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¢ 2
data dO1b ;
set dO1 ;
IT dose<=3 or dose=300 then delete ;
proc mixed data=d01b ;
class drug dose ;
model y = drug dose ;
Ismeans drug / diff ;

Differences of Least Squares Means
Estimate SE DF t Value Pr > |t}
16.2667 1.7328 44 9.39 <.0001
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¢ S 5

yS=05+(2dose”0.5)

ys = 0.5+ x0° ’ .
yr =05+ (2x) B 2 /g/gy_s = 0.5 + dose”0.5
4 P = 2 1
S S
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S YVo=1+ 7-1 {1+exp(5-X)}
T: Y- =1+ 7-1 /[{1+exp(5-2X)}
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S

Yo =0+ 60/{ 1+ exp(-1.67(1.82 - X)) }
T:

Y+ =0+ 60/{ 1+ exp(-1.67(1.05 - X)) }

log p=1.82-1.05=0.77
p=10%7=5.9
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& S
ys =T (log (dose) )

4 T

yr =f(log(p dose))
=1 (log o+ log (dose))

Y+ =0+ 60/{ 1+ exp(-1.67(1.82 - (0.77 + X)) }
log p +log dose
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30 MmmHG

S
=(Yo—as) ! f
Xs=(30-69)/(-21.6)=1.82
10182=66.4 mg/kg
T:
X+=(30-52)/(-21.6)=1.04
10194=11.0 mg/kg
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4

X — Xq =

S Xy X antilog
(Yo—as) ! B —(Yo—or )] B

=(—asta;)lf
=(—69 +52)/(-21.6)=0.78

10°78=6.02
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Program 4 NLIN

data d02 ;
set d01 ;
z0 =1 ;
z1 = (drug ="S") ;
z2 = (drug ="T") ;

proc nlin data=d02 ;
parms bl -21 b2 1.0 b2diff 0.5 ;
model y=-Dbl* ( (b2 + b2diff*zl ) - x ) + 30

yr+ = f(log p+ log (dose))

- B, (B, - (log p+ log (dose) ) )
-(-21.55 (1.82 -(0.78 + log (dose) ))
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S REG
2 . X = log10(dose)

proc reg data=d0l1 ;
model y = x ;

Parameter Standard
Variable Estimate Error
Intercept 72.95699 2.35115
X -23.67302 1.28852

2004. 7.29
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S NLIN

proc nlin data=d01 ;
parmaters b0 50 bl -20 ;
model y = b0 + bl * x ;

2004. 7.29

Approx
Parameter Estimate Std Error
b0 72.9570 2.3512

bl -23.6730 1.2885
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- y =730 - 23.7
50 — S
o

y -30=-237 (x-x0)

\ ‘ \ \ ‘ \
1.0 1.5 2.0 2.5
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y=5t b5 X
* (X, Yo)
Y-Yo= 51 (X-X%p)
@ Xo b

y=p8(X=5)*Y,
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y=/5t b X

Y=o+ By X+ f X2
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4
y=L5+ b X
* (X, ¥o)
y=5(xX=5)+Y,
4
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¢

Yy=B>+ B X Yy=B"+pB X

* 5

o1

4

2004. 7.29

Y=B(X=5>)+Yy Y=B(X=5")+Y,

y= B {x=(6"+ 59Mz) }HVy,
Z; 1S 1T 0

2
y=—21.55 { X - (1.042 + 0.782z,) }+ 30

35



4 95

Approx Approximate 95%
Parameter Estimate Std Error Confidence Limits

bl -21.5516 1.0319 -23.6113 -19.4920
b2T 1.0419 0.0457 0.9506 1.1332
b2diff 0.7802 0.0604 0.6596 0.9008
& X

antilog(B,5) / antilog( 5,7) = antilog(3,S- A,
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(/éo +ﬁAl)/BO :1+1él/:éo
y ::Bo(1+(1+:81/:30 _1) Zl)
182 :1+,B1/,Bo
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NLIN

proc nlin data=d0l ;

parms bOU 7 Db2r 1;

model y=b0U* @+ (b2r-1) *2z1) ;
run ;
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substanse dose  logl0: x 1 2 3 4
histamine 1.00 0.000 42 40 39 40
1.41 0.149 51 53 50 54

2.00 0.301 67 68 66 64

u_histamine 2.83 0.452 37 38 35 34
4.00 0.602 49 50 49 53

5.66 0.753 63 61 64 63
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Symmetric design
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¢ 2x<k
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2X3
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¢ Thiopental

substanse dose

thiopental 31.5

S 63.0
metohexital 10.2
U 20.4
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30 50 70 160
dose
proc nlin data=d02 ;
parms bl -21 b2 1.0 b2diff 0.5 ;
model y =- Dbl * ( (L2U + b2diff*zl ) - x ) + 30 ;
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substanse dose 1 2 3 4
blank 0 3 4 4 5
nicotinic acid 5 10 9 9 10
10 17 16 15 15

unknown 1 8 8 9 8

2 12 13 12 13

2004. 7.29

49



Yy = /Bo T (181(5) L, + lgl(U)ZZ)X >15_

y= /BO+/81(S)( L +——

2004. 7.29

1(V)

,Bl(S)

Po

Z,)X

£0

20—

10—

5_

0

50






D50
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2004. 7.29

PROBIT
50%

PROBIT

52



¢ 1.0
O
. 2
o g5
O
. 2 _
O 2 0.0-
. X

2004. 7.29 53



95%
eU > D50

antilog(2.6084) Lo-

¢S o D50
antilog(2.6084 - 0.1255)
0.5
'S ]
D50./D50,

antilog(- 0.1255) 00d——"—
0.749 *°
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NLIN

®log (p/(@A-p)) =L+ B X1+ B X,
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NLIN

proc nlin data=d01 method=newton sigsq=1;
parms bl 10 b2U 2.6 b2diff -0.1;
eta = b1*(-(b2U + b2diff*zl) + x ) ;
pal = probnorm(eta); f* probit */
*  pal=1l/(1+exp(-eta)); f* logit */
model.like = sqrt( -2*(r*log(pai)
+ (n-r)*log(1-pai)) ) ;
ods output ParameterEstimates=parm ;
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NLIN  95%

4 t
*2

¢ 95%
O

data parm;
set parm;
705 = probit(0.975) ;
L95 = Estimate - zO5*StdErr ;
U95 = Estimate + zO5*StdErr ;
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