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In the field of biological assay, the 2X#x point assay design has been widely used,
where 2 and # respectively denotes two preparations (say, standard preparation and
unknown to be examined), and the number of dosage level of each preparation. When
more than two preparations are simultaneously assayed and the interest of experimenter
is in the relative potency ratios between any pair of preparations, such as in the case
of screening test, it would be tiresome and time-consuming to apply the above-mentioned
2Xn point assay to all the possible combinations of pairs among the preparations, as
the number of combinations n(z—1)/2 increases very rapidly with the increase of the
number of preparation .

For the explanation, three preparations (A, B, and C) and two dosage levels (high and
low) of each preparation, or 3x2 point assay design could be described as shown in
Table I, using a one-way lay-out.

TasLe I. Design of 3x2 Point Assay

Preparation
A B C
—— o ———
H L H L H L
1 X11 Xa1 A3t X411 X51 Xs1
2 Y12 Xog A3e Xa2 Xs2 Xz
3 X3 Xog X33 Ha3 Xs3 Xe3
n Xin Xan X3n Xgn Xsn Xen
Total T Tg Tg T4 T5 Ta

Here, each ratio of high dose to low of the three preparations should be equal, and
the equal number of animals (n) should be allocated to each treatment of the six. For
the test of schedasticity, the method of Bartlett? or the simplified ones* ® could be used.
When the heteroschedasticity is found by any of those methods, the calculation of the
potency ratios could not be carried out any further. When the homoschedasticity is
proved, the analysis of variance and test of validity of the assay could be done as fol-
lows :

Strota =22 +x2%,+ - - - - +-x2 —T2/6n
where, T=T 4T+ -+T,

STreatment = lj,ll (T% + T;“}‘ st T%) - T2/61’1

Strror = STotal — Streatment

For further analysis of the treatment into the so-called “preparation,”” * regression,’’
and ‘‘parallelism,”” the coefficients indicated in Table I are used.

For the calculation of ‘‘preparation,” etc., the subtotals of the response, 71; are
respectively multiplied by the corresponding coefficient, then squared, and divided by
the divisor, similar to the usage of polynomial orthogonal coefficients for 2xnu point

assay.

* Hongo, Tokyo (Ef<—).
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TasLe I[. Coefficients for 3x2 Point Assay

A B C
—_—— —— Divisor
H L H L H L
1 1 —1 —1 0 0 )
Preparation { 0 0 1 1 -1 —1 j 12n
—1 -1 0 0 1 1
Regression 1 -1 1 —1 1 —1 6n
1 —1 -1 1 0 0 \
Parallelism { 0 0 1 —1 —1 1 12n
—1 1 0 0 1 -1
Total T1 Tz Tg T3 T4 T5

1 5
Vrrep. = ion H{(T, 4+ To) — (T3, + T) P +{(Ts+ T)—(Ts+ Te) )
+{(Ts+To)— (T, +T2) "]
Vies. = g A(Ts—= T +(To=T) +(Ts— T}
1
VPal‘a. - IQ};{(Tl - Tz - Ta + T4)2 -+ (T3 - T4~ Ts + T6)2 + ( - T1 + Tz + T5 - Te)z}
Without using these coefficients, the sum of squares of ¢ preparation’ and ‘ paral-
lelism ”’ could be calculated by the ordinary method as follows :
Strep. = g AT+ T+t TP+ (Tyk T —T*6n  (f=2)
SPara, = Sttreat. — (SPrep. -+ SReg.) (f: 2)
Both results of computation are quite identical with each other. Then, the'analysis

of variance of Table I could be summarized as in Table 1I.

TasLe M. Analysis of Variance for 3x2 Point Assay

Factor SS f |4
Preparation Sprep. 2 Vprep.
Regression SReg. 1 VReg.
Parallelism Spara. 2 VPara.
Treatment Streat. 5 Vireas.
Error S Error 6(1’1 - 1) Virror

Total Stotal 6n—1

The test of validity could be carried out, calculating the ratio, Fy= Vpura./VEmrer., When
the deviation from parallelism could not be found significant, the condition of similarity
is satisfied, and the potency ratios of any pair of three preparations and their fiducial
limits could be computed by the formulae,” using the Vemor as common error term.
When the deviation from parallelism is significant, the three contributors such as
(T, —Ty—T,+T,, (T,—T,—Ts+Ts), and (—T,+7T,+7Ts;—7T;) should be examined in com-
parison with the error terms, of which these three are not independent.

This principle of the extension of 2x2 point assay to 3x 2 could be applied, in gene-
ral, to mx#n, such as 3x3, 3x4, 4x2, 4x3, 4x4, etc. point assay.

For example, this 4x2 point assay analysis is applied to the experimental result of
synthetic estrogen assay.®

As previously reported, the homoschedasticity was confirmed by Bartlett’s method.
The analysis of the result is shown in Table 1V, using the 4 X2 point assay coefficients

as shown in Table V.
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TasLe IV. Analysis of Variance for 4x2 Point Assay Result

Factor SS f 14
Preparation 129.1 3 43.1
Regression 228.8 1 228.8
Parallelism 22.1 3 7.9
Treatment 380.0 7 54.3
Error 332.9 56 5.9

Total 712.9 63

TasLe V. Coefficients for 4x2 Point Assay

A B C D
N PRSI P e, —— Divisor
H L H L H L H L
r 1 1 —1 -1 0 0 0 0
1 1 0 0 -1 -1 0 0
. 1 1 0 0 0 0 —1 —1
Preparation 0 0 1 1 1 1 0 0 24n
0 0 1 1 0 0 —1 -1
. O 0 0 0 1 1 —1 —1
Regression 1 —1 1 —1 1 -1 1 -1 8n
(1 —1 —1 1 0 0 0 0
1 -1 0 0 —1 1 0 0
. 1 —1 0 0 0 0 —1 1
Parallelism 0 0 1 1 1 1 0 0 24n
0 0 1 —1 0 0 —1 1
. 0 0 0 0 1 -1 -1 1
In addition, the coefficients for 3x3 point assay are described in Table VI.
TasLe VI. Coeflicients for 3x3 Point Assay
A B C
e e e Divisor
H M L H M L H M L
’ -1 =1 -1 1 1 1 0 0 0
Preparation 0 0 0 -1 -1 -1 1 1 1 } 18n
l 1 1 1 0 0 0 -1 -1 =1
Regression 1 0 -1 1 0 -1 1 0 -1 6n
1 0 —1 —1 0 1 0 0 0
Parallelism ; 0 0 0 1 0 -1 —1 0 1 } 12n
l -1 0 1 0 0 0 1 0 -1
Curvature 1 -2 1 1 -2 1 1 -2 1 18n
Difference I 1 —2 1 —1 2 —1 0 0 0
of 0 0 0 1 -2 1 —1 2 -1 } 36n
Curvature l —1 2 -1 0 0 0 1 =2 1

Therefore, this method of analysis for mX#n point assay could be effectively used to
calculate the potency ratios among more than two preparations which are assayed
simultaneously under a balanced design.
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