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Figure 1. Calculation Scheme of TRE.
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a. data input part

1140 Sheets "AAHT—4%"). Select:

Range ("A17).Select: N = Cells(2, 2) - 1

1145 N1 = Cells(2, 2)

1150 ReDim IH(N, Ny, 1AW, N), L(N), LS(N), NC(N),
AOC(N, Ny, CF(N1), CS(2 N1), SC(NT + 1),
SMINT + 1)

1160 ' BETH ORHAH

1170 For | =0 To N: For J = 0 To N:

AOCI, J) =Cells(l +4 J+1)

1180 [H(I, J) = =(A0CI, J) <> 0): LC) = L¢) + [HC, )

Next: L(I) = L{I) - [H(I, 1) Next

b. data output part

1610 "HE S EA - SESEXOE N

1620 Dim SS As String: SS = Cells(1, 2)

1630 Sheets ("ZIAT™). Select: Range ("A1™). Select:
Range ("A1:71007) . ClearContents

1640 Cells (1, 1) = S§:
Cells(4, 1) = "fEZIANOHRH":
Cells(s, 1) =71 =": Cells(b, 2) = "A(N™:
Cells4, 4) = "SHESHEADERY":
Cells(B 4) =71 =": Cells(5, 5) = "B()”
1650 For | = 0 To Ni: Cells(6 + I, 1) = |:
Cells(6 + |, 2) = IHH » CS(2, NI - I):
Cells(6 + |, 4) = I:
Cells(B + |, 5) = IHH * CF(N1 - 1): Next
1660 For | = 0 To N1: SC(I) = CF(NT - 1) : Next:
IHH = 0

1670 GoSub 2370

1680 For | =0 ToN=-1: For J = | To N:
If CS(IHH, 1) < CS{IHH, J) Then XX =
CS(IHH, 1Y CSCIHH, 1) = GS(IHH, J):
CS(IHH, J) = XX

1690 Next: Next

1700 I1f IHH = 0 Then For | =0 To N + 1:
SC() =C82 N+ 1-1): Next: IHH = 1:
NI =N+ 1: GoTo 1670

1710 "TRE (A

1720 Sheets ("TRE"). Select: Range("A17). Select:
Range ("A1:Z1007). ClearContents

1730 Cells(1, 1) = S8: Cells(4, 2) = "B T ARILF—":
Cells(4, 4) = "BEITHILF—"
1740 Cells (4. 6) = "HIBTHJLF¥—":
Cells(4, 8) = "REPE”
1750 R2 = 0: R3 =0: For | =0 To N:
R2=R2 +C8(0, 1) »2: RE=R3 +C8(1, ) 2
1760 Cells(? + 1, 1) =1 +1: Cells(? + 1, 2) = C8(1, D):
Cells(? + |, 4) =CS(0, I):
Cells(7 + I, 6 =R3 - R2:
Cells(7 + 1, 8 = R3-R2) / (2% (1 + 1)) Next

Figure 2. The list of BASIC program of data input part
and data output part
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Figure 3. An input page of this program.
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Figure 4. Polychlorinated dibenzo-p-dioxins(PCDDs).

Table 1. LDsgp_3p values (umol/kg) and calculated reso-
nance energies.

PCDD [Dso 30 Ex® TRE  REPE  %TRE
28 1180 163580 05004 0.0255 15570
237 12041 183546 05037 00229 1.3721
2378 0.006 203514 04979 00207 1.2233
12,378 0.009 223485 04919 00189 1.1005
12,478 3.15 223486 04916 00189 1.0998

123478 0.185 22,7238 04103 0.0147 0.9028
1,2,3,6,7,8 0.178 227232 04114 0.0147 0.9052
1,2,3,7,89 0.153 227239 04105 0.0147 0.9032
1234,6,78 1400 26.3416 04788 0.0159 0.9088
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Table 2. he effects of resonance energies on thein vitro rat hepatic cytosolic receptor binding

and AHH/EROD induction potencies.

In vitro ECso(M)
PCDD Receptor binding  AHH EROD E.S TRE REPE %TRE
2,378 1.0E-08 7.2E-11 19E-10 20.3514 0.4979 0.0207 1.2233
2,37 7.1E-08 36E-07 14E-07 183546 0.5037 0.0229 1.3721
1,2,3,7,8 7.9E-08 1.1E-08 1.7E-08 223485 04919 0.0189 1.1005
2,3,6,7 1.6E-07 6.1E-08 1.1E-08 20.3518 0.4961 0.0207 1.2131
1,2,34,7,8 2.8E-07 21E-09 4.1E-09 227238 0.4103 0.0147 0.9028
13,78 7.9E-07 59E-07 3.2E-07 20.3528 0.4965 0.0207 1.2197
1,2,4,7,8 1.1E-06 2.1E-08 1.1E-08 223486 0.4916 0.0189 1.0998
1,234 1.3E-06 3.7E-06 24E-06 20.3501 0.4992 0.0208 1.2265
1,2,34,7 6.4E-06 6.6E-07 8.2E-07 223479 04924 0.0189 1.1017
1,24 1.3E-05 48E-05 22E-06 183543 0.5041 0.0229 1.3732

Abbreviations: AHH, aryl hydrocarbon hydroxylase; EROD, ethoxyresorufin O-deethylase.
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Figure 5. A plot of LDsy 30 values for %TRE for the
PCDD congeners.
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a. A plot of Receptor binding
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Figure 6. A plot of Receptor binding, AHH and EROD
for %TRE for the PCDD congeners.
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Table 3. TEF(WHO,1997) and calculated resonance en-
ergies.

PCDD TEF E, TRE REPE  %TRE
2,378 1 20.3514 04979 0.0207 1.2233
123,78 1 223485 04919 0.0189 1.1005
123478 0.1 22,7238 04103 0.0147 0.9028
1,2,3,6,7,8 0.1 22,7232 04114 0.0147 0.9052
1,2,3,7,89 0.1 227239 04105 0.0147 0.9032

1,2,346,7,8 0.01 26.3416 04788 0.0159 0.9088
1234,6,789 0.0001 282473 04753 0.0149 0.8413
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Figure 7. A plot of the TEF values for %TRE for the
PCDD congeners.
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Transplantation of Topological Resonance Energy
Calculation Program from BASI C to Excel/VBA and
Practiceto Dioxins Toxicity Prediction

Takayuki OHMAE

Department of Environmental Science, Yamaguchi Prefectural University
3-2-1 Sakurabatake, Yamaguchi, Yamaguchi 753-8502, Japan
e-mail: ohmae@yamaguchi-pu.ac.jp

The program which calculates topological resonance energy was transplanted from BASIC computer to
Windows computer. Part of the program was revised to be able to handle data input and output with a work-
sheet of Excel. With the transplanted program, the topologica resonance energy of PCDD was calculated.
Relationships between topological resonance energy and some biological activity were examined. It was
suggested that the topological resonance energy could be used when acute toxicity of PCDD was predicted.

Keywor ds: Topologica resonance energy, Excel/VBA, Dioxin, LDsq_ 39, Enzyme induction activity, TEF
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