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Effects of Soybean Metabolites on Prostate Cancer

Wun-Jae Kim, Seung-Chan Lee, Hoon Jang, Jae Mann Song1, Jin Han Yoon?
Sang Eun Lee’, Jung Sik Rim‘, Sung Joon Hong’

From the Department of Urology, Chungbuk National University College of Medicine,
Cheungju, 'Wonju Yonsei University College of Medicine, Wonju, Dong-A University
College of Medicine, Busan, 3Seoul National University College of Medicine, Seoul,
“Wonkwang University College of Medicine, Iksan, and °Yonsei University College of
Medicine, Seoul, Korea

Purpose: It has been postulated that soybean isoflavones act as inhibitory factors
in several cancers. Recently, various in vitro and in vivo experimental studies have
demonstrated that these isoflavones inhibit prostate cancer. Therefore, we investigated
whether soybean isoflavones influenced the development of prostate cancer by
comparing the levels of circulating isoflavones between prostate cancer patients and
controls.

Materials and Methods: The serum levels of genistein, daidzein and equol were
determined using reverse-phase, high-performance liquid chromatography-multiple reac-
tion ion monitoring mass spectrometry (HPLC-MS) and compared in 122 experimental
subjects (61 prostate cancer patients and 61 cancer-free controls) from 6 hospitals.
Results: The serum concentrations of genistein, daidzein and equol in the patients
were 130.7+181.4ng/ml, 53.64£69.3ng/ml and 11.37+43.4ng/ml, with control values
of 95.6+95.2ng/ml, 55.24121.8ng/ml and 23.2+34.5ng/ml, respectively. There was
no statistical difference between the 2 groups. Daidzein non-metabolizers who were
unable to degrade daidzein into equol were compared between the patients and the
controls, and were found to be significantly more common in the patient group
(p=0.001, OR=3.44, 95% CI=1.6243-7.2855). However, the equol/daidzein ratio was
significantly lower in the patients than in the controls (p=0.0072). No association
between age, stage, Gleason score or isoflavone concentrations was found.
Conclusions: These results suggest that the capability to produce equol (i.e., the
mechanism for the metabolism of daidzein into equol) is closely involved in the lower
incidence of prostate cancer, and that a diet based on soybean isoflavones would
be useful in preventing prostate cancer. (Korean J Urol 2003;44:1093-1097)

Key Words: Isoflavones, Genistein, Daidzein, Equol, Prostate cancer
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CaP Age ____?tigf____ Gleason Genistein Daidzein  Equol  Control ~ Age  Genistein Daidzein Equol
No. (years) T N M score  (ng/ml) (ng/ml)  (ng/ml) No. (years) (ng/ml)  (ng/ml) (ng/ml)
1 70 Tx Nx M1 8 57.3 34.7 ND’ 1 73 104.7 69.2 ND
2 67 T2 NO MO 8 7.5 3.7 1.9 2 60 36.7 22.1 424
3 74 Tla NO MO 7 55.4 34.9 107.2 3 65 83.2 70.3 ND
4 66 Tla NO MO 3 25.0 14.6 20.5 4 67 21.1 10.2 ND
5 73 T2 NO MO 6 1479 50.7 ND 5 80 26.3 9.7 7.2
6 66 Tle NO MO 9 108.9 525 ND 6 54 26.9 12.3 ND
7 43 Tla NO MO 4 65.1 28.3 ND 7 74 91.6 36.4 ND
8 80 T4 NO MO 3 70.6 239 12.1 8 74 38.4 9.6 11.1
9 88 T4 NO MO 7 72.5 47.6 ND 9 63 6.3 23 9.5
10 74 Tla NO MO 3 56.2 22.1 ND 10 60 16.5 9.6 ND
11 79 T4 N1 M1 9 66.1 29.8 ND 11 72 7.2 3.0 ND
12 78 T3 Nx Ml 9 125.1 46.3 ND 12 66 36.9 15.3 ND
13 63 Tla NO MO 3 64.2 20.2 ND 13 69 12.9 49 ND
14 75 T3a NO MO 4 50.3 154 ND 14 62 193.0 84.0 ND
15 82 Tx Nx  Mx 3 31.2 28.5 ND 15 58 149.3 464 1013
16 83 T3b NO MO 7 694.2 273.4 32.3 16 64 28.1 20.6 ND
17 74 Tx Nx Ml 9 623 39.3 63.5 17 61 32.6 132 11.2
18 78 T4 NI M1 10 36.3 5.4 ND 18 77 13.8 5.1 ND
19 80 Tx Nx M1 8 92.5 70.3 44 19 60 44.3 31.7 ND
20 68 T4 N1 MO 9 42.5 217 20.2 20 65 236.2 218.5 13.6
21 75 Tlc Nx Mx 8 278.3 101.4 ND 21 60 149.0 47.4 78.3
22 83 T4a NO MO 9 260.2 46.6 15.0 22 63 131.4 36.2 ND
23 82 T2b NO MO 8 973.6 151.0 ND 23 59 376.2 144.9 ND
24 81 T3b NO MO 9 235.6 151.6 ND 24 62 17.2 8.7 ND
25 63 T3 NO MO 7 39 35 ND 25 57 76.0 86.5 89.3
26 63 T3¢ N2 MO 10 71.7 22.8 6.6 26 58 355 135 ND
27 81 T2b NO MO 7 66.0 77.8 ND 27 61 118.9 63.2 72.4
28 70 Tx Nx Ml 9 275.8 197.6 ND 28 59 62.3 303  141.0
29 65 T2a NO MO 7 474 275 ND 29 64 17.2 17.4 36.8
30 87 T4 N2 Ml 9 85.3 212 ND 30 64 297.3 138.1 94.7
31 69 T3a NO MO 9 601.1 3719 41.4 31 74 176.9 352 4.9
32 69 Tle NO Ml 9 99.4 18.8 ND 32 64 106.1 49.0 33.8
33 69 Tle NO Ml 8 123.0 24.1 ND 33 55 85.7 60.8 0.8
34 76 T2a NO Ml 7 303.1 79.1 ND 34 64 24.0 18.1 8.5
35 73 Tle NO Ml 7 40.4 30.0 ND 35 58 50.3 6.9 43
36 89 T2a NO Ml 7 40.3 1.4 ND 36 79 76.8 25.7 ND
37 87 T3a N1 M1 7 40.6 31.8 ND 37 55 84.4 22.3 29
38 63 Tle N1 MO 8 625.8 117.4 ND 38 62 46.6 45.3 32.7
39 56 T2b NO Ml 7 66.8 21.8 1.0 39 62 112.4 21.8 ND
40 76 T2b NO Ml 8 253 7.6 ND 40 74 86.8 55.8 16.0
41 75 T2b NO Ml 7 82.6 212 ND 41 65 69.8 522 43.3
42 69 Tle N2 Ml 9 264.3 52.8 ND 42 67 90.9 224 85.9
43 70 Tib NO MO 9 40.1 18.3 32 43 79 381.0 128.8 67.3
44 63 Tib NO MO 9 24.6 8.3 ND 44 81 177.6 44.5 ND
45 73 Tle NO MO 9 89.4 63.8 ND 45 67 59.4 234 52.7
46 66 T4 N1 M1 10 253 14.5 9.8 46 65 46.5 18.6 12.6
47 72 T2b NO MO 8 1.8 ND ND 47 60 63.3 16.6 9.2
48 59 T3a NO MO 9 ND ND ND 48 63 26.7 11.4 0.6
49 65 T2b NO MO 10 1.7 ND ND 49 63 219.3 45.8 115.7
50 70 T4 NO MO 7 92.6 49.4 6.7 50 74 97.8 33.4 38.3
51 65 T2b NO MO 7 30.6 11.4 ND 51 58 312 21.8 ND
52 60 T2b N1 MO 9 199.8 218.8 ND 52 84 30.3 6.3 10.8
53 69 T2b NO MO 7 5.4 0.8 ND 53 73 258.7 73.2 335
54 60 T4 NO Ml 9 185.4 65.7 ND 54 66 64.9 31.0 ND
55 63 T3a NO MO 10 311.4 115.3 ND 55 57 72.7 58.3 ND
56 67 T2b NO MO 7 81.1 128.0 317.6 56 72 108.1 49.2 27.0
57 71 T3b NO MO 9 68.1 26.3 17.9 57 54 43.4 940.6 0.6
58 72 T2a NO MO 8 215 24 ND 58 55 46.8 36.6 70.7
59 76 T2a NO MO 7 9.3 2.5 1.5 59 69 59.3 21.2 ND
60 62 T3b NI M1 9 118.0 524 ND 60 70 98.8 249 19.9
61 68 T4 N1 M1 10 123.2 49.8 ND 61 65 448.0 83.2 ND

*: ND <0.5ng/ml, Cap: prostate cancer
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