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APPENDIX A

Opisthorchiasis in Thailand (5)

Liver fluke infection in Thailand is caused by Opisthorchis
viverini. The worms reside in the biliary passage of man. They are
found mostly in all provinces of Northeast of Thailand and some limitted
provinces of North of Thaiiand where the people have the habit of
consuming raw fish. Bithynia snails and fresh water Cyprinoid fishes
are intermediate hosts (see Life Cycie in Figure 7 ), The pathogenesis is
due to the mechanical irritation caused by the flukes and some toxic
substances produéed by them. The clinical manifestation of the infection
range from asyptomatic to severe mal-norichment, cirrhosis of liver and
malignant neoplasm of biliary system and liver. Praziquantel, a single
dose of 40 mg/kg , is chosen for the treatment and control of the dis-
ease in the endemic area. Opisthorchiasis is considered a major public
health problem in Thailand since about 7 millions of Thai people are

suffering from this disease at the present time.
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APPENDIX B
Test Products
Code Brand name Manufacturers Mtd. date Batch no.
a
A Bi]tricideR Bayer AG 9-4-84 301 A
B pontelR Biolab Co.,Ltd. 7-9-84 409127
c Praquantel® Atlantic 12-3-85 850077 F/C
Laboratories
Corp.
D Z-Queen® Pond Chemical  3-5-85 805-205
Thailand
E Sequantel®  Chankit Trading  16-3-85 07285
sbdn s Pamts
F PratezR Berlin Pharmaceu- 19-11-84 840068

tical Industry

'Ltd..Part.

aBayer Thai Co.,Ltd. is its distributor in Thailand.
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APPENDIX C

Standard Curve Determination

The typical standard curves and data for praziquantel concent-
rations in qbsoTuted alcohol, simulated gastric fluid without enzyme
(pH 1.2), simulated intestinal intestinal fluid without emzyme (pH 7.5),
and human serum are presented in Tables8-11 and Figures8-11, respectively.
The correlation coeffcient of the fit to the straight 1line were highly

significant (r2= 0.997, 0.999, 0.999 and 0.999, respectively).
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Table 8 Typical Standard Curve Data for Praziquantel Concentrations

in Absolute Ethanol Estimated using Linear Regression1

Standard Concentration® Absorbance InverseTyestimated2 % Theory3
No. (ug/m1) at A 264 concentration
(pg/m1)
1 700 0.784 697 : - 99.6
-’
2 600 0.665 591 98.5
3 500 0.575 510 102.0
4 400 0.467 414 103.5
v B 300 0.332 293 97.7
6 200 0.222 195 97.5
Mean 99.8
S.D. 2.45
c.vd 2.45 %

1. r?=0.997, A =3.886 x 1073, B = 1.119 x 10-3 (y=A+8Bx)
2. Inversely estimated concentration = (Absorbance - 3.886 x 10'3)f1.119 X 10'3
4

3. % Theory = Inversely estimated concentration x 100

Known concentration

4. Coefficient of variation = S.D. x 100

Mean

a. Each value represents the average of duplicate samples.
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Table 9 Typical Standard Curve Data for Praziquantel Concentrations

in simulated gastric fluid without enzyme (pH 1.2)

Estimated Using Linear Regression1
Standard Concentration Absorbance Inversely estimated2 % Theory
No. (pg/m1) at A\ 264 concentration
(ng/m1)
1 300 0.377 299 99.7
2 270 0.341 270 100.0
3 240 _0.303 239 99.6
4 210 0.268 211 100.5
5 180 0.227 178 98.9
6 150 0.198 154 - 102.7
7 120 0.161 S 124 103.3
8 90 O L7 88 97.8
9 60 0.080 58 - 96.7
10 30 0.043 29 96.7
Mean 99.6
S.D. 2.23
C.V, 2.24 %

2 3 3

1. r°=0.999, A=7.733 x 1077, B = 1.235 x 10~

2. Inversely estimated concentration = (Absorbance - 7.733 x 10_3)/1.235 X 10'3
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Figure 9 Typical standard curve for praziquantel concentration in

simulated gastric fluid without enzyme (pH 1.2).
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Table 19 Typical Standard Curve Data for Praziquantel Congentrations

in simulated intestinal fluid without enzyme (pH 7.5)

Estimated using Linear Regression1

Standard Concentration Absorbance Inverse]yestimated2 % Theory

No. (pg/m1) at A 264 concentration
(pg/ml)
1 - 200 0.248 203 101.5
2 192 0.233 191 99.5
3 184 0.225 184 100.0
4 176 0.217 177 100.6
5 168 0.205 167 99.4
6 160 0.195 159 9.4
; 152 0.188 153 100.6
8 144 0.175 142 98.6
9 136 0.166 134 98.5
10 128 _ 0.157 127 9.2
11 120 0.151 122 101.7
12 100 0.126 101 101.0
13 80 0.102 80 100.0
14 60 0.078 60 100.0
15 . 40 0.054 40 100.0
16 20 0.030 20 100.0
Mean 100.0
5.D. 0.90
C.V. 0.90 %
1. r%=0.999, A= 6.220 x 1073 , B = 1,190 x 10°3

2. Inversely estimated concentration = (Absorbance - 6.220 x 10'3)f1.190 X 10'3
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Figure 10 Typical standard curve for praziquantel concentration in

simulated intestinal fluid without enzyme (pH 7.5).
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Table 11 Typical Standard Curve Data for Praziquantel Concentrations

in Human Serum Estimated Using Linear Regressionl

Standard Concentration Peak area Inversely estimated2 % Theory
No. (pg/m1) PZQ;IS** concentration
ratio (pg/m1)
1 0.05 0.0878 0.040 80.0
2 _ 0.1 0.1736 0.105 105.0
3 0.5 0.6944 0.502 100.4
4 1.0 1.3294 0.986 98.6
5 1.5 | 2.0632 1.545 103.0
6 | 2.0 2.6253 1.973 98.6
7 2.5 3.3168 2.500 100.0
8 - 3 3.9730 3.000 100.0
Mean 98.2
S.D. 7.67
C.V. 7.81 %
1. vl = 0.999, A = 3.582 x 1072 s B =1.312 x 1073

2. Inversely estimated concentration = (Absorbance - 3.582 x 10'2)/1.312 X 10'3

* Praziquantel

** Internal Standard
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Figure 11 Typical standard curve for praziquantel concentration in

human serum.
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APPENDIX D

a. Simulated gastrip_f?gig_yjthout enzyme (pH 1.2)

2.0 g of sodium chloride was dissolved in 7.0 ml of
hydrochloric acid and suffcient water to make 1,000 m1. This test

solution had a pH of about 1.2
b. SimuTg}gﬁqﬁg;gg@qu}_flyjd_yj;pout enzyme (pH 7.5)

6.8 g of monobasic potassium phosphate was dissolved
in 250 ml of water, mixed, and 190 ml of 0.2 N sodium hydroxide and
400 m1 of water was added. The resulting solution was adjusted with
0.2 N sodium hydroxide to a PH of 7.5 + 0.1 , and diluted with water
to 1,000 m1.
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APPENDIX E

One-way Analysis of Variance and Student't-Test Using a Computerized

Statistical Program ABSTAT

Percentile of the F- Distribution

d'f'5,30 F0.95 =253

d'f'3,28 F0.95 = 2.95

Percentile of the t- Distribution

d.f.lo t0.95 =20N8125 d.f.5 t0.95 = 2.5706
d.f.14 t0.95 = 1.7613 d.f.7 t0.95 = 2.3646
(one-side test) (two-side test)

Welcome to ABSTAT
RELEASE 3.0x

MEMORY AVAILABLE IS xxxxx. WITH ROOM FOR xxxx VALUES. {CP/M-80 only]

COPYRIGHT 1981, 1982
ANDERSON-BELL COMPANY

You may type "?" for HELP at any prompt
The following commands will disﬁlay names of commands available

in each of the following catagories, All commands must be
entered in UPPER CASE,

DATA - Data manipulation

STAT - Statistical analysis

GRAPH = Graphic functions

REPORT - Report writing

MISC - Miscellaneous: QUIT, HELP, COMM, MISS, etc.

WHICH COMMAND?

Figure 12 The output of one-way analysis of variance and
student't-test using a computerized statisticall

program ABSTAT



VARTABLES: e r 65

i 2B aic 4D 5 F
c‘i' o.ao;oo 6.00000 26.5000 506.0000 6.30000 ao.:g::
. 2 B.00000 4.50000 24.8000 54.0000 11.0000 i?.socu
3 9.00000 5.00000 20.5000 76.0000 11.0000 by s
4 10.0000 4.50000 24.85000 A8.0000 5.00000 Brhan
) 7.00000 4.80000 24.0000 75.0000 3.s50000 - 21!.
8

" 9.00000 "7.00000 - 24.5000  77.0000 6.50000 21.5000
WHICH COMMAND? ANOY1® ' :

WHICH YARIABLIEE? . e
* i

$3% 1 WAY ANALYSIS OF VARIANCE #as

SANPLE SI1ZE MEAN ST DEV
14 8 8.75000 1.082907
2 e %.28000 1.03002
1c 6 24.0833 1.96002
4D 8 06.6067 10. 2697
st s 7.08333 3.10460
er 6 22.8333 2.90975
DEGREES OF  SIM OF NEAN OF
SOURCE OF VARIANCE FREEDOM SOUARES SQUARES F oTESY
AMONG SAMPLES -8 " 16065.6 - 313,11 148.108
WITHIN REPLICATIONS 30 : €50.821 21.6944
TOTAL as 16716. 4

#3¢% STUDENT'S T STATISTICS ses

VARIABLES:
1A 0.00000
F3 | -7.00000 - 0.00000
3.c 17.7714 23.7697 0.00000
40D 13.20un - 14.p885 B.y0508 0.00000
5K -1.2216y 1.29817. ~9.1304C -11M.6132 0.on000
6 F 15.8422 14.1878 =1.33519 -8B, 00580 7.38352
0.00000
1 A 2B wc 4D 5B
6 F
DEGREES OF FREEDOM = 5

WHICE COMMAND? MDIFF
WRICH 2 YARIABLES: A,B
FOR VARIABLES: 1 A
AND . a0
T STATISTIC = " 8.21749
DEGREES OF FREEDOM = 10 3

‘WEICH COMMAXD? MDIFF
WHICH 2 VARIABLES: A,C

FOR VARTABLES: 1 4

i AND - ic
T STATISTIC = °  -15.3078
DEGREES OF FREEDOM = 10

WHICH COMMAND?T MEIFF
WHICH 2 VARIABLES: A,D

FOR VARIABLES: 1 4
AND 4D

T STATISTIC = =-12.3408
DEGREES OF FREEDOM = 10
WHICH COMMAND? MBIFF

WHICH 2 VARIABLES: 4,E

FOR VARIABLES: 1
AND 5

LR

T STATISTIC = 1.10783
DEGREES OF FREEDOM * 10

WHICH COMMAND? MDIFF
WHICH 2 VARIABLES: A,F

FOR VARIADLES: 1 A
AND 6 F

T STATISTIC = -10.1418
DEGRLES OF FREEDONM » 10

Figure 12 (cont): Output of ANOVA and Student't-Test for Disintegration .Time



VARIABLES:
g .

CAS 14 2B ic 40D 5 E
T 35,5000 a6.72300 22.7%00 2.89000 30. 8400
2 35.0100 IB.9400 23.8000 2.40000 20.8400
‘3 '04.8900 16.9800 22.2600 2.15000 40.2300
‘4 '35.5000 J8.5700 24,1000 2.76000 30.9700
5 35.2600 39.0600 21.8600 2.40000 41.5800
] 35.3800 28.6900 25.0R00 2,76000 av.7200
" WHICH COMMAND? ANOVIs
WHICH VARIABLES?
k3
¥4% 1 WAY ANALYSIS OF VARIANCE 43
SAMPLE SIZE MEAN STD DEV
14 & 35.2567 256489
2B 6 18.1617 1.0300%
3c 6 21.6417 l1.00655
4D 6 2.56000 .285727
5 B B 30.R6G637 LAA5370
6 F 6 31.1717 126032
DEGREES OF SUM OF MEAN OF
SOURCE OF VARIANCE FREEDOM SOUARES SOUARES
AMONG SAMPLES 5 5001.93 1000. 49 2
WITHIN REPLICATIONS 30 12.5767 419229
TOTAL as 5014.51
WHICH COMMAND? PAIRTS
WHICH VARIABLES?
]
$¥% STUDENT'S T STATISTICS #%%
VARIABLES:
14 0.00000
28 6.77677 . 0.00000
3c ~30.6645 -56.1096 0.00000
4D -790.432 -80.6172 -65.8057 0.00000
5 E ~27.0607 -21.3616 19.2524 114.506
6 F -41.5090 -16.6015 19.1994 2093.610
0.00000
1A 2B 3¢ 40
6 F
DEGREES OF FREEDOM = 5
WHICH COMMAND? MDIFF
WHICH 2 VARIABLES: A,B
FOR VARIABLES: ] 4
AND 2
T STATISTIC =' ~6.11959
DEGREES OF FREEDOM =

. WHICH COMMAND? A,C
“INVALID COMMAND: A,C

WHICH COMMAND? MDIFF

WHICH 2 VARIABLES: 4,

FOR VARIABLES: 14
AND 3c

T STATISTIC =

DEGREES OF FREEDOM =

WHICH COMMAND? MDIFF
WHICH 2 VARIABLES:

FOR VARIABLES:

1A
AND 4D

T STATISTIC =

19
DEGREES OF FREEDOM =

WHICH COMMAND? MDIFF

WHICH 2 VARIABLES: A,

FOR VARIABLES;: 1A
AND 5 E

T STATISTIC =

DEGREES OF FREEDOM =

WIICH COMMAND? MDIFF
WHICH 2 VARIADLES:

FOR VARIABLES:

14
AND 6 F

T STATISTIC =
DEGREES OF FREEDOM =

Figure 12 (cont):

A,

LY

10

c

25.0272

10

D

0.415
10

E

19.4413

1o

F

22.0195

10

N
31,5400
2).z210n0
AL GHED
T1.0000
a4l a1ng
#1.2100

¥ TEgT
RELTT §

0.00nng
2.U6050

AL

Output of ANOVA and Student't Test for

Dissolution Rate at pH 1.2
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VARIABLES:

q er
2B HI 40 5L
e -27.5800 29.8500- 32,5200 2.76000 27.0100 iy
2 27.5800 29,8500 14.2700 7.93000 275500 o aits
: s 0 4L G500 7.500C0 cy.0uo0 :
3 27,2100 40.4R00 e 3 s 28. 3200
q 26.9600 £29.6000 43.1400 7 6u0n9 27 pun0 24.3100
5 27.7100 4o.2u00 ad.auovn EQ.JJUU :u.bwnn 24.8600
8 27.2100 29,8500 az.9000 5.78000 Rt -
WHICH COMMAND? ANOV]#
WIICH VARIABLES?
*
*E¥ ] WAY ANALYSIS OF VARIANCE #¥x
SAMPLE SI1ZE MLEAN STDh bLEV
1A G 27,4750 T TR N
2B N 20,0767 A RITH B
3c I €. 1617 LETIS
4D i T.al000 o T L P
2 5 E G 27.8767 MR AH
6 F G 24. 7680 L UBZNGG
DEGREES OF SUM oF MEAN O
SOURCE OF VARIANCE FREEDOM SOUANES SOQUARES F TEST
AMONG SAMPLES 5 Lh058.00 A01.046 187.5189
WITHIN REPLICATIONS 20 0. 15u2 2.07107
TOTAL a5 U585. 130
WHICH COMMAND? PAIRT# .
WHICH VARIABLES?
*
k% STUDENT'S T STATISTICH #%x
_VARIABLES:
1A 0.00000
2B 17.2280 0.00000
~3C 22.13052 9.7T1T&S 0.00000
4D =13.00068 =-14.8390 =-37.3150 0.00000
5 E 1.96G263 -10.2241 “15.1596 12.5617 o.annan
6 F -11.0391 -20.7555 =214.3333 10.2492 -20.61313
: 0.00000
1L A 2B H D 5 E
6 F
DEGREES OF FREEDOM = 5
WHICH vuMMAND? MDIFF
WHICH 2 VARIABLES: A,D
FOR VARIABLES: 14
AND 2B
T STATISTIC = =13.4855
DEGREES OF FREEDOM - 10

" WHICH COMMAND? MDIFF

WIICH 2 VARIABLES

POAC —

FOR VARTABLES: 1 A
AND 3C

T STATISTIC =
DEGREES OF

WIIICH COMMAND?
WHICH 2 VARIABLES

FOR VARIABLES:

1
AND 4

T STATISTIC =

‘DEGREES OF FREEDOM =

FREEDOM =

-17.6817
10

MDIFF

:ALD
A
b

11.4839
10

WHICH COMMAND? MDIFF

WHICH 2 VARIABLES:

AE

FOR VARIABLES: 1 A
AND 5 E

T STATISTIC =

DEGREES OF FREEDOM =

~2.5175G
10

WIIICH COMMAND? MDIFF

WHICH 2 VARIABLES:

FOR VARIADLES: 1 A
AND 6 F

T STATISTIC =

DEGREES OF FREEDOM =

AF

12.631y
10

Figure 12 (cont): Output of ANOVA and Student't Test for

Dissolution Rate at pH 7.5
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) -?AEIABLIS:i i i § - av
CASE” .987000
1 1.22600 1.44100 1.42500 gero0s
691000 .548000 .2
2 .727000 i ]
1.76400 1.24800 . 985000 1.012v -
3 * 1500 1.10500 1.62700
q 2.15700 2.5 20900
56100 1.37600. 1.2
5 2.04000 1. 4 28000
G4000 1.020V0 1.
2 e 1 ' 1.17006 .921000
e ,1.34800 1.84600 ° b 478000
8 1/01600 ~  2.34000 1.518 .
¢ % . 5
‘WHICH .CONMANDT ANOV1S®:
WHICH/ VARIABLES? : B >
$38 1 WAY ANALYSIS OF VARIANCE ss¢
SAMPLE . B1ZE -+ MEAN STL DEV
14 ; 8 . 1.61375 L4LUTuY
23 ! 8 1.62500 . LGus4ul
3_0‘ B8 l.2q688 - LUATATY
40 8 . l.000675 .4u5724
) . ) " DEGREES OF SUM OF MUAN OF
SOURCE OF VARIANCE - FREEDOM SQUARES SQUARES P IEST
AMONG SAMPLES i 3 2.17209 . L7eduze 3.30681
WITHIN REPLICATIONS 28 6.13063 LElBULL
TOTAL a1 u.30272

_WHICH, COMMANDT PAIRT#
_WHICH VARIABLES? .

.##s STUDENT'S T STATISTICS s3=

‘VARIABLES: ; _ .
35333 ~.0.00000 CHPE .

g.40872E-002 - 0. )
-3 : -2.79604 -2.42127 0.00000 .
4D -5.31163 -3.56565 -1.98337 0.0000
= ' 14 T ac 4D

DEGRERS'OF FREEDOM = 7 ° R
WHICH COMMAND? MDIFF ' T .
WHICH'2 VARTABLES: A, 8

FOR VARTABLES: 1 A
AND 2 B

T STATISTIC = ~3.92904E-002
DEGREES_OF FREEDOM = . 14

WHICH COMMAND? MDIFF .
WHICH 2 YARIABLES: A,cC

FOR "VARIABLES 1A

AND 3¢
T: STATISTIC. = 1.63657
DEGREES OF FREEDOM = : 14 -

WIICH COMMAND? ‘MDIFF

WHICH 2°VARIABLES: A,D

FOR 'VARIABLES: 1 4.
AND 4D

T.STATISTIC.= . 2.s0097
DEGRERS OF FREEDOM = . 14

_hEICE“COHHJRD? MDIFF |
WHICH 2 VARIABLES: B,C

"FOR VARTABLES: 2 p

LAND- ac
TSTATISTIC = .. 1.45953.
.DEGREES.OF FREEDOM = - 14

WHICH COMMAND? MDIFF

WHICH 2 VARIABLES: B,p

FOR VARIABLES: '2.p
_AND 4D

T.STATISTIC".=- © 2.2506
DEGREES OF FREwDOM = ;4 g

WHICH.COMMAND? MDIFF
WHICH 2 VARIABLES: c,p

FOR .VARIABLES: 3c

AKD 4D
T.STATISTIC = 1.15623
DEGREES OF FREEDOM = 14

Figure 12 (cont): Output of ANOVA and Student't Test for ¢
p max



YAKIABLES:
1 4

‘1.4 2B uc 4
1 1.92000 1.07000 1.65000 2.60000 -
‘2 3.02000 2.79000 u.22000 4. 4o
2 1.80000 . 1.87000 1.86000 2.7:000
4 . 860000 . 820000 1.42000 1.32000
s .2.31000 2.86000 2.85000 2.67000
6 1.85000 2,09000 1.47000 1.82000
7 1.98000 1.23000 2.73000 4.14000
8 1391000 1.23000 . 1.78000 2.75000
WHICH COMMANUT ANOVI1S
WHICH YARIABLES?
| 838 1 WAY ANALYSIS OF VARIANCE s
SAMPLE SIZE MEAN STV LEV
1A .} 1.u3000 L0071
28 8 1.72000 ST4GITT
3 C u =.1u750 LULTTa2
4D 8 2.80750 1.04890
. DEGREES OF SUM oF MEAN OF
SOURCE " OF* VARIANCR FREEDOM SQUARES SUUARES
! AMONG ;SAMPLES < * 3 5.32605 1.77535
WITUIN REPLICATIONS 24 16.86755 . G02LuG
TOTAL 31 22.2016
WHICH .COMNAND?“PAIRT®
WOICH- YARIABLES? -
.
. 1
*43 STUDENT'S T STATISTICS 2#%
VARIABLES: .
14 . -0.00000 :
28 -1.20260 0.00000
3¢ , 1.24500 1.76140 0.00000
. 40D 3.60991 2.98635 2.98505 0.00000
’ 1k 20 ic 40D
... - .‘-

DEGREES OF FREEDOM

WHICH COMMAND? 100

WUICH 2 VARIABLES:

‘FOR_VARIABLES: = )
_AND. 2

T STATISTIC =
DEGREES OF FREEDOM

A,B

“
<

© .576448

L4 14

WHICH COMMAND? MDIFF

WHICH 2 VARIABLES:

FOR VARIABLES: . = )
AND 3

T STATISTIC =",
‘DEGREES_OF: FREEDOM

A, C
A
c. :

-. 632506
& 14

WHICH -COMMAND? MDIFF

WEICH 2 VARIABLES:

'TOR VARIABLES: |
AND o4

‘T STATISTIC .=
DEGREES' OF FREEDOM

A,D
A

D
i-1.91358 -
= 14

"WHICH COMMAND? MDIFP

WEICH 2 VARIABLES:
FOR VARIADLES: 2
- AND 3

T STATISTIC =
DEGREES OF FREEDOM

WIICH COMMAND?. MDIFF

WHICH 2 VARIABLES:

"FOR VARIABLES: 2
AND 4

T STATISTIC =
DEGREES OF FREEDOM

WHICH COMMAND? MDIFF

WHICH 2 VARIADLES:

FOR VARIABLES: 3
AND 3 4q

T STATISTIC =
DEGREES OF FKEEDOM

u,c

b

Cc
=1.14002
= 14
b.,D

b

D
-2.23492
= 14
c,D

c

]
-1.45623
= 14

69

F TEST
2.94566

Figure 12 (cont): Output of ANOVA and Student't Test for tmax



VARIABLES)

cAst 14 2 3¢ .4 ; 70
. 1 4.82410 4.11890 3.33030 2.74770

2 3.19090 3.06140 J.12850 113070

FI 5.54680 . 3.23630 2.60300 3.043uu

4, .B.28750 . B.21640 J.udu2o R .

8 4.12720 3.71300 - 4.30430 3. 8VE10

[} 5.41620 5.52330° 4.32140 q4.15v40 »

a 1.20090 4.106580 ° 4.33310 ©odLuliau

. B,05440 6.20100 . 4.4lll10- 3.20u00

WEICH ‘COMMAND? ANOY1S
WHICH VARIABLES? .

| a
888 1 WAY ANALYSIS OF VARIANCE 483
‘BAMPLE sIIk MEAN STD DEV
14 8 4.82973 RITUrEM
23 8 4.40716 1.125u7
3c o J.000u4 LS0T7422
40D 8 3.37430 1.03631
DEGREES OF . SUM OF MEAN OF
‘SOURCE OF VARIANCE FREEDON SQUARES SOUAULS F TEST
AMONG SAMPLES ; .3 0.48783 Tog.liied 3.A9020
WITHIN.REPLICATIONS 28 © 23.9Y88 LUSTUTU

.TOTAL Y 33.4047 .

WHICH ‘COMMAND? PAIRTS
WHICH VARIABLES?,
x. -

$$% STUDENT'S T STATISTICS 433 :

VARIABLES: -
1 A . 0.00000
z B ~1.46055 0.00000
ac -3.10151 -1.561u7 0.00000
4D -4.34145 -2.52050 -2.13805 0.00V00
14 S 2B g 40D
DEGRERS OF FREEDOM =- 7 !

WIICE COMMANDY. yipyprs
WHICH .2 VARIABLES: A;B

FOR 'VARIABLES: 1 A

_AND 2B . !
TISTATISTIC =. - .7712142
DEGREES OF. FREEDOM = 14

WHICH COMMAND? MDIFF ] G

WHICH 2 VARIABLES: A,C

FOR VARIABLES: 1 A
* AND 3c

; T-STATISTIC * -  2.33485:
-DEGREES OF FREEDOM =, 14

“

WHICH COMMAND? MDIFF
WEICH 2 VARIABLES: A.D

'FOR VARIABLES: "1 A
CiAND T 4D
T STATISTIC = © 2.79155

_DECREES OF FREEDOM = 14

WIICH COMMAND? MDIFF .
‘WEICH 2 VARIABLES: B,C

FOR YARIABLES: 2B
AND 3¢C
T STATISTIC = 1.065189
DEGREES OF ‘FREEDON = 14 ;

WEICH COMMAXD?Z MUILT
WEICE 2 VARIABLES: B.D

FOR VARIARLES:

3
AND 4D,

T STATISTIC = 1.7857%
UCGRLCY OF FREELOM = 14
WUICH COMMANL? MDITF

WHICU & VARIADLLS: C,D

Fol VALRIAELLS: - A -
AXD 4D

T STATISTIC = l1.22618
DLCRLLS OF FRECLON = i4

Figure 12 (cont): Output of ANOVA and St-udent't Test for [AUC]“'
0



APPENDIX F

Tablel2 Physiological Characteristics of the Subjects

a

Subject Age Height Weight Surfacezarea
No. (yr) (cm) (kg) (m
1 19 168 47.6 1.51
2 23 163 . 53.0 1.55
3 20 170 53.7 1.61
4 19 170 87 .5 1.66
5 19 170 58.4 1.67
6 21 168 59.0 1.66
7 20 170 59.6 1.69
8 20 169 60.5 1.70
range 19-23 163-170  47.6-60.5 1.51-1.70
mean 20.1 168.5 56.2 1.63
S.0. 1.4 - 2.4 . 4.4 0.07

a. Nomogram for Calculating the Body Surface Area of Adults (54).



APPENDIX F

Table 13 Biochemical Laboratory Results

72

Results

Test Expected Range Units . Subject

1 2 3 4 5 6 7 8
Na+ 135-147  mmol/L 140 142 139 142 142 140 144 142
K+ 3.6-4.6 mmol/L . 4.1 4.1 45 4.4 4.9 49 4.4 4.2
c1 101-111  mmol/L 109 102 102 102 104 105 107 106
co, 23-31 mmo1/L 23 26 27 25 25 23 22 23
A.P. 40-105 u/L 98 39 81 138 95 97 92 147
LDH 140-310 U/L 244 209 243 246 249 290 260 271
SGOT 5-40 | u/L 23 20 24 23 18 23 20 39
SGPT 5-35 u/L 16 17 10 15 15 10 7 25
CPK 10-170 u/L 178 122 211 157 233 206 131 136
T8 66-84 u/L 159 14.21(79.7 ?3.5_ 81.8 77.7 82.3 84.9
ALB 42-52 g/L 48.8 43.6 43.5 43.5 46.7 49.9 44.5 50.5
Cat++ 8.8-10.0 mg/dl 9.4 8.6-°9.6 9.1 9.2 9.5 9.1 9.8
IN.P.  3.3-4.6 mg/d] 4.0 3.8 3.3 4.4 3.8 3.7 4.0 3.0
GLUOX 60-95 mg/d1 79 79 72 72 86 77 80 80
BUN 7-17 mg/d1 9 11 9 10 10 8 9 8
CREA 0.6-1.2 mg/dl gouUIiTioipig=g2e* 1.1 1.1 1.1 0.6
U.A. 4.4-8.1 mg/dl 5.2 4.6 5.2 7.3 5.4 55 6.2 4.8
CHOLENZ 110-270 mg/d1 101 207 178 152 180 216 162 250
T.BILI 0.2-1.2 mg/dl 0.8 0.6 0.5 0.9 0.8 0.6 1.2 1.4
D.BILI 0.1-0.5- mg}d] 0.2 0.2 0.2 0.2 0.2 0.2 0.3 0.3
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APPENDIX G

Pharmacokinetic Analysis by Using the PCNONLIN Nonlinear Estimation

Program

Previous study (15), it was proposed that the time course of
praziquantel in serum for each subject could be well described by a
one-compartment open model with first-order absorption, first order

elimination and the lagtime. (as shown in Figure 13 and Equation 1 )

D K

QI a D v K

b B* 'd e

(Ko7 1-COMPARTMENT (Kyg)

”~
»

Figure 13 Diagram of one-compartment open model with first-order
absorption, first-order elimination and the lag time.

. K_FD K (t-t.) -K(t-t,) .
G =—2—— [e° 0o ¥y B 1

vd(Ka-Ke)
Where Ct is the serum concentration at time t, F is the fract-
ion of the dose, D, to be absorbed, vd is the drug distribution volume
in body, Ka and Ko are the first-order rate constants for absorption

and elimination respectively, and t0 or Tla is the lag time.

9

The initial estimates of the parameters (Vd, Kys Koo T]ag)
used with PCNONLIN nonlinear estimation program were obtained by graphic

procedure using the method of residuals. (55).
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For example, The data set from Table 3 for Brand C in subject
No. 1 was chosen. We plotted Ct versus t on a semilogarithmic graph
paper and use the method of residuals to determine Ka and Ke(see
Figure 14 and Table 14). Values of 11.8 and 5.8 were the intercepts
on the y axis after extrapolation of the residual and terminal lines

for absorption and elimination, respectively.

The slope of the terminal portion of the curve was calculated

as fb]low :
Ke = 1058 -1n0.02 = 1.76 -(-3.91) = 0.71 hr-t
8 8
as well as the Ka
Ky = In11.8- 1n'0.1 = 2.47 - (-2.30) = 1.91 hr-L
2.5 2.5

The lag time (T]ag), that is the time at the point of intersection of

the two residual lines on the z axis. Thus, T was found to be

lag
0.60 hr,

Vd is calculated with the following Equation 2

Vd = FD Eq. 2

Ke[AUC]O

Khere [AUC]: » Calculated directly by the trapezoidal rule(sg),
would be 3,6665 ug.hr.m1_l . Since D = 40 mg/Kg and F = 1 (assuming

that absorption is complete)

Therefore , Vd = 1x 40 = 15.36 L/ kg

0.71 x 3.6665



Serum Praziquantel Concentration (ug/m1)

a}
($a]

o
L

—
1

o
!

0.01+4-

log E
= time a 1

06 1 =g f } i i
0 1 2 3 4 5 8
Time (hr)

Figure 14 Graphic§1 technique of calculating estimated pharmacokinetic
parameters in the serum praziquantel cancentration-time curve

by the method of residuals.
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Table 14 Stripping Biexponentials from Set of the Serum Praziquantel

Concentrations in Subject no.1 Following a Single Oral Dose

(40 mg/kg) of Brand C (57)

AN

& & arQ 716, B 11 a=1.91t. _ Cpred

t(hr) Cpq(wg/m) C,=5.878 Ry= Cy-Cop Ry=11.87 CoraaCe R, £ 100
obs
0 0 5.80 5.80 11.80 -6.00 100.0
0.5 0.133 4.07 3.94 4.54 -0.47 100.0
1.0 0.467 2.85 2.38 1.75 1.10 235.5
1.5 1.417 2.00 0.58 0.66 1.34 94.4
2.0 14282 1.40 0.12 0.25 1.15 9.8
3.0 0.806 0.69 L 0.04 0.65 80.6
4.0 0.340 0.34 - 0.01 0.33 97.0
5.0 0.162 0.17 - 0 0.17 104.9
8.0 0.026 0.02 « 0 0.02 76.9
Mean = 108.8
SO = 48.4

o= 48.4 00
108.8

44,5 %
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The final estimated of the parameters were obtained by
repeatedly entering the computed parameter values as initial estimation
unkil the values were stabilized. Results obtained from the computer
analysis of the estimated pharmacokinetic parameters were showed in

Figure 15,16 and Table § .



PCNONLIN NOKLINEAR ESTIMATION PROGRAN VO1-E
#84  COPYRIGHT 1984,1985 a#4¢

FOR INFORMATION CONTACT - STATISTICAL CONSULTANTS INC.
1-606-252-38690

LISTING OF INPUT COMMANDS

sodel 3, 'nlin.lib’

MODEL 3

REMARK ONE COMPARTMENT MODEL - FIRST ORDER INPUT AND OUTPUT
RENA

REKA  NO. PARANETER CONSTANT SECONDARY PARN.
REMA === mmeemmemm s
REMA 1 VOLUME DOSE AUC

REKA 2 K01 K01 HALF LIFE
REMA 3 K10 K10 HALF LIFE
REMA 4 o THAX

REMA 5 CHAX

REHAF R P R E R A R R R R R IR A R R R H R R E R R H 4 HE
REMA I = 1

REMA I 1

REMA  KO1 ~--> T  COMPARTMENT 1 1 --=3 £10

REMA [ I

REKA [ I

RN R R R IR TR F T IR R R R E 30004
CoMd

NPARN 3

NCON 1

NSEC 5

PNAMES "VOLUME®, 'KOL°, 'K10°

SNAMES "ALC', °KO1-HL®, 'K10-HL', "TMAX', “CMAX'
END '
TEHP

D=CON(1)

V=P(1)

K01=P(2)

K10=P(3)

T=X

EKD

FUNC!

COEF=D#K01/(V# (KO1-K10])

F=COEF# (DEXP (-K104T)-DEXP (-K014T))

END

SECO

St=D/V/KI0

S(2)=-DLOB(.5) /K01

S(3)=-DLOB(.S) /K10

THAX=(DLO6 (KOL/K10)4 (KOL-K10))

S(4)=THAX

Figure 15 The output of example 1-fitting data to Model 3
(one compartment model - first order input and

output) of the PCNONLIN Library



S(3)=(D/Y)$DEXP (-K104THAY)
END

EON

cons 40

init 15.36,1.91,0.71

nobs B

data

begin

PCNONLIN NOMLINEAR ESTIMATION PROGRAN

ITERATION WEIGHTED 5§ VOLUME Ko1 K10
0 2.61025 15.36 1.910 . 7100
1 2,02922 15.43 1,337 . 7185
2 1,26540 15.49 1.071 6972
3 809050 15.51 6734 6410
4 790655 15.51 . 5087 3959
S 750278 15.51 6075 6034

CONVERBENCE ACHIEVED
RELATIVE CHANGE IN WEIGHTED SUM OF SOUARES LESS THAN .000100
5 790274 15.46 6054 . +60335

PCNONLIN NONLINEAR ESTINATION PROGRAN

% NARNING  #3# :

KATRIX OF PARTIAL DERIVATIVES IS NOT OF FULL RANE OR
IS ILL-CONDITIONED. PARAMETER ESTIMATES AND THEIR
ASSOCIATED STANDARD ERRORS SHOULD BE INTERPRETED
WITH CAUTION. .

PARANETER ESTINATE STANDARD 5% CONFIDENCE LINITS
ERROR . :
VOLUKE 15.459607  11935.537393 -307513. 022351 307543.941575 UNIVARIATE

-498781. 198303 498812. 117517 PLANAR

K01 603401 4679,941509 -12029.392869 12030, 403471 UNIVARIATE
-19511.483019  19512.693821 PLANAR

K10 605529 4685.697237 -12044. 188095 12045, 399155 UNIVARIATE
-19535.4B0258  19536.691317 PLANAR

PCNONLIN NONLINEAR ESTIMATION PROGRAN

¥4 CORRELATION MATRIX OF THE ESTIMATES #ss
1.00000

1.00000  1.00000
-1.00000 -1.00000 1.00000

Figure 15 (cont): Output for fitting Model 3
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#4¢ EIGENVALUES OF (A TRANSPOSE A) MATRIX #3¢
NUMBER -ETGENVALUE

l 5.738
2 2,390
3 - 1101E-10

PCNONLIN NONLINEAR ESTINATICN PROGRAN

t45 SUNMARY OF NONLINEAR ESTIMATION #44

FUNCTION 1
X OBSERVED  CALCULATED RESIDUAL WEIGHT  SD-YHAT
Y Y
.5000 1330 3786 =445 . 1,000 « 2575

1,000 4670 .8350 -. 3880 1,000 . 24351
1.500 1.415 9475 4675 1,000 2119
2,000 1.282 9333 . 3487 1.000 . 2257
3,000 .B0s0 1641 41BSE-01 1,000 « 2415
4.000 3400 - 5541 - 2161 1,000 2242
5,000 . 1620 3794 - 2174 1,000 2527
8.000 +2600E-01 . 9872E-01 -,7272E-01 1,000 +2820

CORRECTED SUN OF SQUARED OBSERVATIONS = 1,99291

WEIGHTED CORRECTED SUM OF SQUARED OBSERVATIONS = 1,9929]
SUM OF SBUARED RESIDUALS = . 790274

SUM OF WEIGHTED SQUARED RESIDUALS = . 790274

5= 397361 KITH 5 DEGREES OF FREEDOM
CORRELATION (Y,YHAT) = .p34

PCNONLIN MONLINEAR ESTIMATION PROGRAK -

SUNNARY OF ESTIMATED SECONDARY PARANETERS

PARANETER ESTINATE STANDARD
ERROR
AUC 4.272936 2.162470
KOL-KL 1.144939 B841.898527
K10-HL 1.144494 8849.020421
THAX 1.651823 . 6.959329
CxAX 951744 - 212548

PCNONLIN NONLINEAR ESTIMATION FROGRAN

FUNCTION 1|

Figure 15 (cont): Output for fitting Model 3

STANDARIZED

RESIDUAL
-1.124
-.9759
1.174
8770
- 1033
- 3436
-, 3469
-.1829
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PLOT OF X VS. OBSERVED Y AND CALCULATED Y
#4# ‘ARE CALCULATED POINTS, 00D ARE DBSERVED PDINTS

1.500
1.400
1.300
1.200
1.100
1.000

0

I

[

[

|

I

I FREREEE

. 9000 [ H #11
.8000 [ # 1713

. 7000 [ H 121
. 6000 [ £ 1131

. 5000 [ 0 1443

4000 [ 0 #ies

. 3000 I FREEEE

.2000 I 0 D FREEEEEE
L000E+00 I 0
. 0000 [

i 4
T T T

-, 600 1.40 3.40 3.40 7.40 9.40

PCNONLIN NONLINEAR ESTIMATION PROGRAM

FUNCTION 1
PLOT OF OBSERVED Y VS. CALCULATED Y

CALCULATED Y
1.300 1
1,200 I
1.100 [
£.000 I
9000 I
. 8000 I
7000 1

. 6000 I t S ¢
5000 I
4000 I
. 3000 I
. 2000 I
L1000E+0) 1
. 0000 [
-.1000 I
-, 2000 I

4

2 : i + e -
=.500 L27BE-16 500 1.00 1.50 2.00
DBSERVED Y

Figure 15 (cont): Output fitting Model 3
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PCNONLIN NONLINEAR ESTIMATION PROSRAN

FUNCTION 1
PLOT OF CALCULATED Y VS. RESIDUAL

RESIDUAL
+8000 [
.7000 I
.6000 I
.5000 [
4000 I
- 3000 I
. 2000 I
1000 [

.0009 I

I
[
1
[
I
[
I

- 1000E+00
=.2000
-.3000
-. 4000
-.5000
=. 6000
-.7000

e

$ 4 i I
T r L

-.650 =150 .330 . B30 1.35 1.83
CALCULATED ¥

PCNONLIN NONLINEAR ESTIMATION PROGRA

FUNCTION 1
PLOT OF X VS. RESIDUAL Y

RESIDUAL
1,400 [
1.400 I
1.200 I
1.000 [
.B000 I
6000 [
4000 I
2000 [ 3
. 0000 I
-.2000° I
-, 4000 I
-.6000 I
~-.B000 I
-1.000 I
-1.200 [
-1.400 [

-.600 1.40 3.40 3.40 7.40 9.40

Figure 15 (cont): Output fitting Model 3
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PCNONLIN NONLINEAR ESTIMATION PROGRAM VO1-E

tite COPYRIGHT 19B4,1985  #a4s
FOR INFORMATION CONTACT - STATISTICAL CONSULTANTS INC.
1-605-252-3890

LISTING OF INPUT COMMANDS
finish
NORMAL ENDING

Figure 15 (cont): Output fitting Model 3
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PCNONLIN NONLINEAR ESTIMATION PROGRAM VO1-E

© wess COPYRIGHT 1984,1985 4444
FOR INFORKATION CONTACT - STATISTICA. CONSULTANTS INC.
1-606-252-3890 '

LISTING OF INPUT COXMANDS

KCOEL 4, °NLIN.LIB’

RODEL 4

REMARK CNE COMPARTHENT MODEL - FIRST ORDER INPUT AND OUTPUT
REMARK INCLUDES A TIHE LAG

RENA
REMA  NO.  PARAMETER CONSTANT SECONDARY PARM.

REMA === mmmmmmmem e e

RENA 1 VOLUKE DOSE AUC

RENA 2 ko1 K0! HALF LIFE

RENA 3 K10 ¢ K10 HALF LIFE

REMA 4 TLAB THAX

RENA 5 CHAY

REHAI R I T A A F T R R H R AR R R
REXA I . I

REXA [ I

REMA K0! --> I  COMPARTMENT 1 1 =---) K10

REMA I I

RENA I I

REMAS I A R R TR R R R R R A R R R R E R R R R R 4 14

CoxM

KPARK 4

NCON 1

NSEC 5

PHAMES "YOLUNE', 'KOL", °KI0*, 'TLAG'
SKAMES "AUC, °KO1-HL®, "K10-HL®, "THAX", °CHAX’
END

TEXP

D=CON{1)

V=P(1)

KOI=P(2)

K10=P(3)

TLAG=P (4)

COEF=D#K01/ (V¥ (KOI-KL0))

T=X-TLAG

END

FUNCI
F=MAX(0,COEF€(DEXP(-K10#T)-DEXP(-KO1T)))
END

SECD

S(1)=D/V/KL0

§(2)=-DLO6(.5) /K01

§(3)=-DLOG(.3) /K10
THAX=(DLOG(KO1/K10)/ (KO1-K10) )+ TLAG

Figure 16 The output of example 1-fitting data to Model 4

(one compartment model - first order input and

output includes a time lag) of the PCNONLIN Library
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S(4)=THAX

5(3)= (D/VI#DEXP(-K10% (THAX-TLAG))
END

EON

CONS 40

INIT 15.36,1.91,0.71,0.60

NOBS 8

DATA

BEGIN

PCNONLIN NONLINEAR ESTIMATION PROGRAM

ITERATION WEIGHTED SS YOLUNE KOl K10 TLAG
0 351546 15.36 1.910 7100 .6000
{ ST4B27E-01- - 15.19 1,803 | . 7939 .8537
2 L241435E-01 15,36 1,979 L1811 .8962
3 . 238494E-01 15.82 2.110 7590 .8980

4 . 23B41BE-01 15.07 2,129 7572 .8987

CONVERGENCE ACHIEVED
RELATIVE CHANGE IN WEIBHTED SUM OF SGUARES LESS THAN  .000100
g . 238416E-01 15.89 2.133 . 7361 .8968

PCNONLIN NONLINEAR ESTIKATION PROGRAN

PARAMETER ESTIMATE ~  STANDARD 95% CONFIDENCE LIMITS
ERROR i

VOLUME 15.885031 3.373144  6.519808  25.250254 UNIVARIATE
-1.417616  33.187478 PLANAR

Ko1 2.132952 (853124 - 235669 4.501572 UNIVARIATE
- -2, 243175 6,509079 PLANAR

K10 756127 192685 ,221155 1.291100 UNIVARIATE
o -.212287 1.744512 PLANAR

TLAG 898803 030382 814450 .983156 UNIVARIATE

. 742957 1.054648 PLANAR
PCNOKLIN NONLINEAR ESTIMATION PROGRAM

#34 CORRELATION MATRIX DF THE ESTIMATES ###

1.00000
95382 1.00000

Figure 16 (cont): Output for fitting Model 4



=.97594  -.92431  1,00000
99964 72041 -,55587  1.00000

¥4 EIGENVALUES OF (A TRANSPOSE A) MATRIX #+#

NUMBER - EIBENVALUE
| 16.74
2 3,409
3 +9566E-01
4 JAS34E-03

PCNOKLIN NONLINEAR ESTIMATION PROGRAM

45 SUMMARY OF NONLINEAR ESTIMATION ##

FUNCTION 1
X OBSERVED ~ CALCULATED RESIDUAL KEIGHT
Y Y
. 3000 1330 .0000 1330 1.000
1,000 4670 4700 -.2988E-02 1.000

1,500 1.415 1.394 2109E-01 1,000
2,000 1.282 1.324 = 4203E-01  1.000
3.000 .B060 71524 -9365E-01 1.000
4.000 . 3400 .3687 = 2871E-01  1.000
5.000 1620 1749 = 1294E-01 1,000
8.000 -2600E-01 . IBI7E-01 .78356-02 1.000

CORRECTED SUM OF SGUARED OBSERVATIONS = 199291

S0-YHAT

0000

JT3E-01
«7355E-01
<6271E-01
+ 3605E-01
+170E-01
+J004E-01
. 1518E-01

WEIGHTED CORRECTED SUN OF SQUARED OESERVATIONS = 1.99291

SUM OF SQUARED RESIDUALS = - 23B416E-01
SUM OF WEIGHTED SOUARED RESIDUALS = .238414E-01
§ = .772036E-01 WITH 4 DEGREES OF FREEDOM
CORRELATION (Y,YHAT) = .995 '

PCNONLIN NONLINEAR ESTIMATION PROGRAM

SUKMARY OF ESTINATED SECONDARY PARAMETERS

PARANETER ESTIMATE STANDARD
’ ERROR
AUC 3.330252 220904
KO1-HL 324971 129850
K10-HL 916707 . 233373
THAX 1.652023 .085626
CHAX 1.424715 050420

Figure 16 (cont): Output for fitting Model 4

STANDARIIED

RESIDUAL
1.723

-, 3870E-01
.2132

- 3446
6949

-.3718

- 1676
1015
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PCKONLIN NONLINEAR ESTIMATION PROGRAM

FUNCTION 1
PLOT OF X VS. OBSERVED Y AND CALCULATED Y

+4% ARE CALCULATED POINTS, 000 ARE OBSERVED POINTS

1,500
1.400
1.300
1,200
1,100
1.000
9000
.B8000 #H

[ 0e
[
[
[
[
[
[
[
L7000 I _ i
[
I
I
1
I
I
I

3
t (O
] ¥

2]

6000 # 11

. 5000 0 H

4000 , 0%

3000 ® 1T

2000 0 Da#s3

. 1000E+00 FREERERERFE])

.0000 LEl]

4 i Il & &
T T T T

=.600 1.40 3.40 3.40 7.40 9.40
X

PCNONLIN NONLINEAR ESTIMATION PROGRAN

FUKCTION 1
PLOT OF OBSERVED Y VS. CALCULATED Y

CALCULATED Y
1.500 I
1.400 I
1,300 I
1.200 [
1.100 I
1.000 I
9000 [
8000 I
7000 I
6000 I
.3000 I
-4000 I
.3000 I
. 2000 I
-1000E400 I
.0000 I

4 4 4 ——— ——d-

=500 +27BE-16 .'500 1.00 1.50 2.00
OBSERVED Y

Figure 16 (cont): Output for fitting Model 4
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PCNONLIN NONLINEAR ESTINATION PROGRAN

FUNCTION 1
PLOT OF CALCULATED Y VS, RESIDUAL

RESIDUAL
. 2000
1800
1600
1400
1200
1000
.B000E-01
. 6000E-01
-4000E-01
- 2000E-01

. 0000
-, 2000E-01
-, 4000E-01
=, 6000E-01
-. BOOOE-01
= 1000E+00

Hl-ql—-t—q—-—qt—lu—oh—nl—!-uo—ir—-'—n—-l-q
L

4 n }

- 430 300E-01 1,550 1.05 1,55
CALCULATED Y

PCNONLIN NONLINEAR ESTIMATION PROGRAM

FUNCTION 1
PLOT OF X V5. RESIDUAL Y

RESIDUAL
4500
4000
+ 3500
3000
.2500
.2000
1500
- 1000E+00
+ 5000E-01

2,05

0000
-, 5000E-01
-.1000
=.1500
=, 2000
=.2500
= 2000

b B B B T B
L]

Figure 16 (cont): Output for fitting Model 4
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PCNORLIN KONLINEAR ESTIMATION PROGRAN VO1-E

sx#s COPYRIGHT 1984,1985  #sss
FOR IKFORMATION CONTACT - STATISTICAL CONSULTANTS INC,
1-606-252-3890

LISTIKG OF INPUT COMMANDS

FINISH

NORMAL ENDING

Figure 16 (cont): Output for fitting Model 4

9.40
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Educatioh Bachelor of Science in Pharmacy in 1979 from the
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