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I. INTRODUCTION 
Recently, the number of patients with neoplastic diseases of the breast, especially 

chronic cystic mastitis (mastopathia chronica) have increased markedly, and these 

patients are younger than those formerly reported from our clinic. Among the 

causative factors, our clinical statistics suggest that disturbances of the female 

reproductive system, and imperfection of sexual life, due to the increase of working 

women after the second World War play important roles in the increase of chronic 
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cystic mastitis. 
This present study started from these clinical statistical new findings. 
The relationship of the breast to the ovary has been recognized since the? 

writings of CooPER in 1829. Since then many investigators have emphasized and 
extended this observation. Detailed histological studies have been reported since 
the reports of REcLUs in 1860. Clinically, ScHINZINGER (1889) suggested oophorectomy 
as part of the treatment of breast cancer. BEATSON (1896) independently reported 
that in several patients who were castrated alleviation of symp句ms and signs 

was observed. 
Since it was demonstrated that the sex hormones were concerned with mammary 

development and function, it became obvious that they might be of major importance 
in the genesis of diseases of the mammaηgland. The mammary gland must be 
considered a part of the female reproductive system, and as such is subject to the 
same stimuli throughout life as the other organs of reproduction. The proliferation 
and functioning of the parenchymatous tissue of the mammary gland is known句
involve the combined activity of several endocrine secretions. Changes in the breast 
seem初 bedirectly related to those which are seen in the uterus, during the various 
phases of pituitary and ovarian activity and during pregnancy. 
The significance of a relationship between certain types of chronic cy’stic mastitis 

and carcinoma of the breast is a subject of much controversy. There is a great 
deal of complexity and obscurity about the concept of chronic cystic mastitis. 
Neoplastic, inflammatory and regressive theories have been reported with regard旬
the concept of chronic cystic mastitis. To end this controversy, in 1927 l¥Io2zKow1cz 
standardized biological!；＇＞’ as "mastopathia”the dysfunctions of the female reproductive 
s~·stem, but the conditions of these dysfunctions remained obscure. 
The endocrine dysfunctions of the female reproductiveぉystemin patients with 

chronic q叫icmastitis and the relationship between chronic cystic mastitis and 
breast cancer were studied in our laboratory, especially the excretion le¥ els of the 
urinary 17-ketosteroids (17-KS) and the estrogens (by N1sHIYA in our laboratοry). 

II CLINICAL ST A TISTICAL OBSERVATIONS 

The clinical statistical observations have been assembled under seven headings. 

Table I Incidence 

The Breast Diseases …一度nic38~ ＼ C ！日broadenomation Mas 1s ancer and Others 
No. of Per ofiPer No. of Per No. of Per 
Cases cent. es le削 le制 s¥cent. Cases I cent. 

1942 3.284 85 2.6% 37 i 43.5% 9 10.5% 32 37.6% 7 I s.4% 
1943 3.887 69 1.8% 26 37.6% 9 12.9ヲ6 30 43.4% 4 i 6.1% 
1944 3.799 67 1.8% 26 38.8% 13 19.4% 24 35.4% 4 6.0% 
1951 4.323 93 2.2% 31 33.3% 16 17.2% 42 45.1% 4 4.4% 
1952 4.483 147 3.3% 26 18.0% 49 33.3% 48 32.6% 24 16.3% 
1953 4.968 225 4.5% 34 15.0% 107 47.6%1 58 25.1% 26 12.2% 
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The clinical data for this study of neoplastic diseases of the breast are based upon 

patients observed during the past four years. 

I) Incidence 

Table I shows that the number of patients have recently increased markedly, 

especialljァthosewith chronic cystic mastitis. There is a great divergence between 

during and after the second World War. 

2) Age of incidence 

Table II Age of incidence 

I Chronic Cystic Mastitis 

Age I No. of IU: mpar-1 e 
Gr叫 ICases I品川t
10～19 

20～29 

30～39 

40～49 

50～59 

60～69 

70～79 

Totals 

。
23 

67 

50 

10 

2 

0 

152 

。%

9 I 15.1% 

1 I 44.0% 

33.2% 

6.6% 

1.1% 

0% 

10 I 100% 

Cancer of the Breast IF伽 adenomaof Breast 

No. of i空i;marr:Per No. of 
Cases 

0 

2 (2) 

23 (9) 

43 (6) 

27 

12 

2 

109(17) 

0% 

1.8% 

21.19五

39.5% 

24.8% 

11.0% 

1.8% 

100% 

Cas巴s日斗ω j cent. 

z 1 z 1 4.8% 
20 i 15 I 65.6% 
10 ! 1 I 29.3% 
1 i I 0.3% 

。I I 0% 。 0% 

( ) : Breast Cancer with 
Chronic Cystic Mastitis. 

Table Il shows that chronic cystic mastitis most commonly occurs in the fourth 
decade, between the ages of 30 to 39 years, breast cancer in the fifth decade, 40 

句 49years, fibroadenomas in the third decade, 20 to 29 years in our clinic. These 

clinical aspects are younger than those formerly reported in our country. 

Fibroadenomas of the breast are found in many unmarried females. 

3). Disorders of the sexual life. 

Table Ill shows that the incidence of the imperfection of sexual life is rela-
tively high in chronic cystic mastitis. Separation from husband, widowhood, 

spinsterdom, birth control, artificial interruption of pregnancy are gradually increased 

as a result of the increase in number of working women after the second World 

Table III Sexual life 

I~~；出 wi仙arried 円 Wid内 Single jst釧 s i Tot 1 f忽j
・吋国同j I 

d Separated unre<.:orded , a s 

6 。 。－噂Hj Birth control 6 。 12 ( 7.89) 
~ お Artificial interruption 3 32 3 。 39 (46.71) of Pregnancy 
同之J
Sterility 10 7 2 。 4 23〔15.13〕ー

二λヅJ, One child-sterility 3 2 3 。 2 10 ( 6.58) 

・【'-' Normal 11 7 5 9 3 35 (23.03) 

点。。ロ』 Status 。 。 。 。 1 ( 0.66) unrecorded 
Totals (%) 33 (42,76) 54 (55,53) 13 （臼卵（5.92) 11 (7.24) 120 
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4). Menstruation and cyclical symptoms in the mammary gland. 

Man~’ investigators have reported that it is known definitely that women who 

develop cancer of the breast at any period of life have or have had a higher 

percentage of menstrual disturbances than those who do not. However, as shown 

56 (52.34) 

I_ Per c叫｜

I s0.5% I 

｜附｜

己ケ

日一 Cystic恥 titis
パ口.of I 
Cas巴s i Per巴en

Normal I I 
Mens tr国 tionI 110 I 75.9% 
Abnormal 1 I 

! 35 I Menstrua~ion i I 

Totals ！凶｜
Cyclical I I 
Pain and i I 

I 60 I Swelling ! I 
present ・ I 
Cyclical I 
Pain and , I ' 76 I Swelling I 
absent 1 I 

Totals I 136 I 

Table IV 

18目2%

100% 

74.2% 

25.8% 

6 

33 

8 

23 

16 

82 

17 

38 

24.1% 

100% 

55.9% 

44.1% 

100% 

in Table N, in our series the menstrual cycles are normal in 75. 93ノ ofpatients 
with chronic cystic mastitis, in 80. 5% of those with breast cancer, in 81. 8% of 

those with fibroadenoma of the breast. Cyclical pain and swelling of the mam-

mary gland are found more frequently in chronic cystic mastitis than in other 
breast diseases. 

5). Pregnancy, parturition and artificial interruption of pregnancy. 

Table V shows that the incidence of sterility in chronic cystic mastitis is 

relatively high. In those women who have born children, the process is sometimes 

seen after a along period of infertility. It is an accepted fact that nulliparous women 

have a higher incidence of cancer of the breast than those who have born children. 

The parturition rate in chronic cystic mastitis is relatively low. As already 

mentioned, the artificial interruptions of pregnancy have increased (Table V). 

31 55 100% 
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Table V Pregnancy, parturition, and artificial interruption of pregnancy 

Chronic Cystic Mastitis ] Carcinoma of the弘 east / Fibroadenoma of the Breast 

No. of I No. of I No. of I No. of I No. of I No. of l No. of I No. of I No. of I No. of 1 No. of i No・of
pr壁土 三型es ! birth I cases I preg. I cases I birth I cases I preg. I cases I birth I cases 。 22 。 27 。 18 。 9 。 。 2 

19 26 13 16 1 1 3 

2 22 2 31 2 11 2 15 2 6 2 7 

3 23 3 23 3 12 3 12 3 1 3 2 

4 20 4 17 4 9 4 5 4 4 4 2 

5 11 5 5 5 9 5 7 5 3 5 。
and 
6 more 22 立iore

and 
6 more 14 

6 and 
口10re 12 

and 
6 more 
。6 and 
more 
。

Totals 139 Totals 139 Totals 86 Totals 86 Totals 16 ?otals 16. 

No. of artificial 

1~ロペ
No. of artificial No. of artificial 

interruptions of 
cases interruptions of cases interruptiors of cases pregnancy pregnancy pregnancy 

。 57 。 46 。 6 

1 29 15 3 

2 19 2 4 2 5 

3 9 3 3 3 

4 4 。 4 。
5 2 5 。 5 。
Totals 117 Totals 68 Totals 15 

6). Lactation 

The question of lactation is also of great importance. It is held by some 
observers that early weaning of the child or faulty lactation for various reasons 

conduces句 thedevelopment of breast tumor. 

Table VI Lactation 

Chronic Cystic Mastit.is Carcinoma of the Breast 

Cases Per cent. Cases Per cent. 

Normal !action 14 20.6% 18 33.9~五

Faulty lactation 54 79.4% 35 66.1% 

Totals (%) 68 100% 53 100% 

7). Past gynecological diseases 

Past gynecological 
diseases present 

Past gynecological 
diseases absent 

Totals (%) 

Table VII Past gynecological diseases 

:t :rでas~ ; t 下竺CvsticMおti~~ 1 ：代ino
臼 scs ¥ Per c叫 i Cases Per一nt. Cases I Per c叩

I 56 I 38.I i 25 __I ど 3 I 9. 1 

I 91 I 引.9 I s1_ [ 67.1 I 30 I 9 0 .9 

I 147 I 100 I 76 l 100 I 33 ! 100 
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Table VH shows that diseases of the pelvic organs are accompanied by breast 
diseases in about 35% of cases. The association of breast cancer with lesions in 

the pelvis is similar to that observed in chronic cyァsticmastitis. 
These clinical statistics suggest that patients with neoplastic diseases of the 
breast, especiallyア chroniccystic mastitis, may show variations in hormone excretion. 

J[. THE DETERMINATION OF URINARY 17-KS EXCRETION 

1. Methods of research 
1). The subjects of this study 
Determination of the urinary excretion of the 17-KS was carried out in 
patients with neoplastic diseases of the breast observed during the past four years. 

In in-patients these were determined every day throughout the menstrual cycle; in 
patients with amenorrhea for three or four weeks ; in out-patients, every three or 
four days throughout the menstrual cycle. 
As controls urinary excretion of the 17-KS was measured in normal female 
subjects and in various surgical patients in our clinic. 
In addition, investigatioh of the clinical statistics and histological examination 

of mammary tumors were performed. 

HO 

Furthermore, the ratio of urinary estrogen to 17-KS (the sex hormone balance) 

Fig. 1. The more commonly occurring urinary 
17-Ketosteroids 

。

HO’ 

was determined throughout the 
menstrual cycle in neoplastic dise-
{j ases of the breast. 
2). 17-KS 
The 17-KS are characterized 

by a common structure called the 
cyclopentanope rhydrophenanthrene 
nucleus. They differ only in the 

EUoclzolanolone side chain, and their configuration 
is shown in Figure 1. The more 。

HO 

O important urinary 17-KS are sho-
wn in Figure 1. 

In 1935 ZIMMERMANN devised 

De/lydrolsoa.nd1”。sterone Isoanιrostero冗e

a colorimetric chemical reaction 
which takes advantage of the fact 

that d-metadinitrobenzene reacts 

with ketone groups to form a dark 

。
。 0 
Androsta:ned lo.ηe 

red compound. This reaction is 

O the basis of the colorimetric reac同
tion for the determination of 17-KS. 

A .－~dros tenedione 

It should be emphasized that 
besides the mere presence of biolo-

gically active material, these colo-
rimetric reactions also detect biか
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logically inert steroids which are degradation products of the active ones. 

The 17-KS were estimated according to MIYAKE’s method (MIYAKE’s modifica-
tion of Drekter-Pearson’s method) in our laboratory. 
Procedure. Place 20 cc of a 24 hour urine specimen and 6 cc of concentrated 

hydrochloric acid in a 125 cc ERLENMEYER flask and stopp巴rthe flask in a water 
bath at 80。C.for 30 minutes, cool and transfer 10 cc of the hydrolysate to a 100 
cc separatory funel. Add 20 cc anaesthetic ethyl ether and shake the funnel for 

60 seconds. R怠movethe urine. ¥Vash the ether once with 20 cc of 10 per cent 

NaOH and once with 20 cc of distilled water ; shake for 30 seconds with each 

wash. Remove 10 cc of ether, evapora同 the10 cc, and assay by means of 

ZIMMERMANN’s reaction. In our determinations, ZIMMERMANN’s reaction was performed 
as follows. Add 0.8 cc of 1 per cent m-dinitrobenzene absolute alcohol solution 

and 0.6 cc of the 8 N KOH solution to the dried extract. Keep the solution in a 

water bath whose temperature is 25°C. for 20 minutes. After 20 minutes dilute 
the solution with 2 cc of diluent ; the diluent consists of three parts of absolute 

alcohol句 onepart of wa旬r. Rεad the diluted solution in a 0.5 cm cuvette in a 
pho加electric colorimeter (A-K-A SmMAzu, made in Japan) using a green (EG) 

and violet (Ev) filter. Use the blank containing absolute alcohol, m-dinitrobenzene 
and potassium hydroxide as the Z怠rosetting. 

In our laboratory, the color correction was made bv the method of FRASER and 

TALBOT. As the colorimetric部 sayprocedures were applied to crude neutral urine 

extracts, the color correction equation of FRASER et al. (1941) was used for eli-
minating the error of overestimation of the ketonic steroids, contributed by other 

interfering chromogens. The standard crystalline steroids used were ketonic de-' 

hydroisoandrosterone, and nonketonic testosterone acetate. 

KiEG -Ev 
Corrected green readingニ一一一一一

Ki-Ks 
EG is extinction obtained with green filter. 

Ev is extinction obtained with violet filter. 
Ki is Ev /EG for testosterone acetate. Ki= 1.28 
Ks is Ev /EG for pure 17-KS (dehydroisoandrosterone). Ks= 0.392 

1.28 EG-Ev 
人 17-KSmg/24h ＝一一一一 一一一×C×S×U

o.888 

C=coefficient of density of the dehydroisoandrosterone 

＝ユ子L＝凶1(the 1;,g. of the aliquot <livid吋 bythe density) 
1 s -

- urinary sample (cc) used for color reaction 

= 1 ーニ0.26
10 10 

20×一一一一×一一一
20十6 2o 

U =amount of 2,1.-hour urine svccimen （＼，廿a~· ）

1.28 EG -Ev 
人 17-KSmg/24h= ー 一一×37.46x u (1) 

0.888 
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2. Urinary 17-KS excretion iu normal subjects. 

According to the metf.1od used in our investigation, the normal values for adult 
males (35 cases) between the ages of 20 and 60 years ranged from 7.4 to 18.I 

mg with a mean of 12.05 mg per 24 hour urine specimen; the normal female 

value (60 cases) in the same age group is from 5.3句 14.0mg with a mean of 

7.97 mg and the standard deviation from the mean value of these two groups are 

3.25 mg and 2.50 mg respectively. 

In our laboratory, it was decided that the normal 17-KS limits in female must 

be from 5.0 to 14.0 mg per 24 hours. 

3. Urinary 17-KS excretion in various surgical pαtients. 

For control purposes, estimations of the urinary excretion of 17-KS in various 
surgical patients in our clinic are shown in Table咽.The 17田KSexcretion is also 

affected by a number of nonspecific processes. Debilitating illness, inanition and 
hepatic impairment are usually associated with definitely lowered urinary 17-KS. 

A great deal of research on adrenocortical function has been done and the physiolo-

gical values of the urinary 17-KS in homeostasis and in “stress” have recently 
been reported by many investigators, but the values of 17-KS obtained do not 

always agree. It is considered that diminished 17-KS are related to the lack of 

sufficient nourishment, hepatic impairment, and hypofunction of the hypophysio-

adreno-gonad system. 

[Age [Sex 

f~n~ 
I 48 I F I 2.56 I知：二；fI臼 iMI 3.40 I~；お；＇f~叫 I 32 I F ｜ 
I 56 I F I 2.93限l山 hi-I 41 I M I 11.39 I // I 18 I F I 3.86 
I 41 I M I 10.25 i~民間s I 22 I M I 7 .27 t // I 38 I F I 
I 62 I F I 0.76 I // I 47 I F I 問山｜ // l~I M己主

一 三－ I 55 11¥I I 1.65 [_ __ ＿＿.と I ＿：とl~J .. f子 l ーと J----4~1竺｜－竺？－
I 61 I M ! .J.3:2 IJ加 ndice I 22 I F [ 2.88 J // J 42 J F [ 

- :- .！~I M 1－－－；－門町三I~！ごJ~t；~；~；~liEI ~ 
品；~5the1 61 M I 3.46 j~~~~~~~ 吋竺＿l~J~竺一一位1~：~c;lasl ~ .1~1~と
ll OI内 63[ M [ 8.88 1￥~~d~；~n;hcj_ 51 ! M [ 6.43 ［~~［e~おii I 26 I MI I 

~~~~~r of内 54' F I 19.78 I グ I43 I M : 7.03 I~出~~ I 25 I F I 
~~~·＇ "' th•I 63 I M I 6 68 1：：＇~！＇.f {Y~• 163 I M I 7 38 I H - J _;;_Jり5土
~：m）~~d~~；h巴I, 57 .I F I 0.31 ; . －＇~ I 60 IM I 11.58 I訟~~；~~ J 19_ if{_ ~~と

55 I M i 3.75 I グ I71 IM I 7.51 I グ I18 I F I 1 1 

ぉ；山 ofthel 48 [ M I 5.35 J // ゾ9I M I 11.98 I出品 l46 I M I 17. 
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IA叶叫1r-l~~川 Dis… I Age I Sex! 1 f1~~~24h l l Diseases / Age : f'cx, 1;1~~~ 

払 I41 -I :xi 6 ；~n ］~~：fr~~；＇ I "33 1 '1 ! n~I:, ~~~~~~~＇ : 22 • M ! 61正
竺山 I 22 ＿／~~三 i一一－~ .J~川三7喪主山内－~~
o ufh！~~~；is J 31 I F I 8.18 I // I 37 I M I 3.71 l ~fj出＇~erm, 41 J F L一一

I 24 IM I 10乃｜ グ I 28 ~J 3.oo ／別立とi竺L~］三；1
I 29 i F I 10.36 I // I 38 I M I 3.85 I // I 22 I M I 

間百三円立I3.67 _ I ＿三コ~I且司· －－－－~－－－－－－－r;-1に互
I 31 I F I 7.94 I グ I37 I M I 5.48 l~；~~~~~~~e; 25 I F I 

T~dl~~tf:u~el 51 1~二~r一つつ－；－ I M I 7.01 j立：：：h-1川Flつr
I 46 I _F I －·~ __ g；：~；：：： J ~け二三｜ーィ I 2~ i＿；~＇.4_ 
鵠c I 47卜I 1.44 Iむ：fI 26 IMい1.60 s~~et~ぷ·1 45 ! F : 5.6~－ 

~c I 18 I副：£ 1~~r山 一寸 36 1 M r 10.32 － ，認す~~~u~f ; 6lアF-l一五l
Splenome伊 1y/ 19 I 子7五~I グ I ~司瓦！っ：30 1rh~mi~~；~ I 21 I F I 

~刊ぐ 248 ~1271戸5 I日401" l -19 17 
I 25 j F I 3.12 INephro平下司瓦下旬 ! --! 

iceic ¥ 19 !-;I~喜子1~1M1 10.16 I : l 

4. Urinary I 7-KS excretio仰向 patientswith neoplastic diseases of the breast. 

I). Chronic cystic mastitis (mastοpathia chronica) 

A study of 102 casefl of chronic cystic mastitis revealed that the excretion of 

urinary 17-KS was usually low (65.7%). Figure 2 shows the diminished output of 

17・KSobserved in 67 of the total 102 cases. The diminished output of 17-KS in 

all age groups is shown in Table JX. 
The low 17・KSoutput in patients should be due to deficient adrenal androgen 

production or句 metabolicerror. There are, however, no findings in these patients 

which suggest obvious adr官 ial,pituitary, or thyroid insufficiency.明realso considered 

the possibility that hepatic impairment, either generalized or as a specific enzyme 

deficiency, might be responsible. A battery of sensitive liver function tests gave 

no evidence of diffuse hepatic impairment in these patients. 

2). Carcinoma of the breast 
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A study of 86 cases of care-
inoma of the breast revealed that 
the excretion of urinarv 17-KS 
was usually normal (70.9%). Fi-
gure 3 shows the diminished out-
put of 17-KS observed in 25 of 
the total 86 cases. The 25 cases 
with low 17-KS output consisted 
of 12 cases of breast cancer with 
chronic cystic mastitis and 13 cases 
of breast cancer without chronic 

cystic mastitis. There were 16 cases 
of breast cancer with chronic cv-
stic mastitis (malignant transfor-
mation of chronic cystic mastitis) 
out of 86 cases of breast cancer. 
In these cases, the excretion of the 
urinary 17-KS was usually low 
(Fig. 3, Table JX), and the clinical 
liver function tests resembled those 
in cases of chronic cystic mastitis. 
Except for these 16 cases of breast 
cancer, the diminished output of 
17・KSin all age groups is shown 

Fig-. 2. Urinary 17-KS excretion in chronic 
cystic mastitis. (102 cases) 
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Table IX Diminished i 7・Ketosteroidsin neoplastic diseases of the breast. 

Chronic cystic mastitis 

Age group ～19 40～49 50～59 60～69 Totals 

Total cases 16 39 37 8 102 

DiminisheくCases 10 25 25 5 67 

Per cent. I 62同 I64.1 % 67.6% 62.5% 65.7% 

Cancer of the breast with chronic cystic mastitis 

AgeふJ 一一 一一i瓦記－－ 1 瓦＝－39［~~；9-T ;a・～59 ! Totals 
To凶 cases ¥ 2 ¥ 8 I 6 [ 0 ・-1 16 

土 i空目？…一一一」L ｜一三一G_: 0 ~f 竺 － 
Per c州 I 1 87.5% 1 66.7% i I 75.0% 
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Cancer of the ureast wiLhout chronic cy沿Lien：乱行litis

Age group ト 39I 40~49 Iト 59

Total cases 8 31 18 

Diminished cases 4 3 

Per cent. I 12.5% 1 12.9% 1 15.7% 

Fig. 3. Urinary 17-KS excretion in carcinoma 
of the breast. ( 86 cases j 
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in Table JX. The 17-KS values in 
13 cases of breast cancer diminished 

as the patients grew older. In these 

groups of 13 cases of breast cancer, 

hepatic impairment was found in 

8 cases, in 5 of which there were 

pleural and osseous metasta~es. 

3). Fibroadenomas of the breast. 

A study of 18 cases of fibroadenoma of the breast revealed that the excretion 

of 17-KS was usual!~· normal. Figure 4 shows the diminished and increased out-

put of 17-KS observed in cases 1 and 3 of a total of 18 cases. One of the cases 

Mith diminished output was had chronic cystic mastitis histologically. 

W. SEX HORMONE BALANCE IN PATIENTS WITH NEOPLASTIC 
DISEASES OF THE BREAST. 

As already mentioned, the urinary excretion of 17-KS was usually low in chro-

nic cystic mastitis, but in breast cancer the urinary excretion of 17-KS was usually 

normal. In these contrasting data, we must examine the urinary sex hormone 

balance, especially the monthly curves and the averages of the hormone balance. 
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Simultaneous chemical m- Fig-. 5. Urinary sex hormone balance throughout the 
easurements of urinary estr- menstrual cycle in normal females 

ogens (K. NrsHIYA studied E/17KS E/17KS 

the urinary estrogens by flu-7l h 
orometry in our laboratory) 
and of 17-KS have been sf ts 

reported in this paper. 

I. In仰annalfemales 
5 

Studies on the urinary sex 4 
hormone balance (Estrogens 

（γ） divided by 17-KS (mg.)) 3 
throughout the menstrual c：：，」

cle have been carried out in 

normal females. The monthly 
curves of hormone balance 1 

resembled those of the norm-
al estrogen excretion (Fig. 5). 
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The normal peak balance ranged from 3. 5 to 6.0. Except for the peak balance, 

the averages of the hormone balance ranged from 0.5 to 2.0. 

2. In抑 t白紙S 却もth仇eoplasticdもseasesof the breast 

I). Chronic cystic mastitis 

In chronic cystic mastitis, the monthly curves of the hormone balance were 

definitely atypical in a high percentage of cases (in 38 cases of a total of 48 c出es).

(79.2 % ) . The normal peak balances were absent in 13 cases (Fig. 6), the peak 
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Fig. 6. The normal peak balances are absent in chronic 
cystic mastitis. (13 cases) 
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balances of regular bal-

ance curves were higher 

than 6.5 in 14 cases 

(Fig. 7), the peak ba-
lances of irregular bala-

nce curves were higher 

than 6.5 in 5 cases (Fig. 

8), the peak balances 

of irregular balance cu-

rves were lower than 
6.5 in 6 cases (Fig. 9), 

and normal peak balan-

ces with regular balance 

curves were present in 

IO cases (Fig. IO). 

Except for the peak 

balance, the averages of 
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Fig. 7. The peak balances of r巴gularbalance 

curves are higher than 6.5 in chronic 
cystic mastitis. (14 C司ascsl

Fig. 8. The peak balances of irregular balance 

curves ar巴 hi雪her than 6.5 in chronic 
cystic mastitis. <5 cases) 
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Fig. 9. The peak balances of irregular balance curves are 
lower than 6.5 in chronic cystic mastitis. (6 cases) 
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Fig. 10. Normal peak balances with regular balance curves 
in chronic cystic mastitis. (10. cases) 
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Fig・, 11. Averages of hormone 
balance in chronic cystic 
mastitis, excluding peak 
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hormone balance were higher than normal (Fig. 11). For example, the averages 

of hormone balance were higher than 2 (relative hyperestrogenism) in 40 of a 

total of 62 cases. In cases of urinary normoandrogenism, it was found that urina-

ry hyperestrogenism was present in only 3 cases, giving us an imbalance with 

relative hyperestrogenism. 

2). Carcinoma of the breast 

In carcinoma of the breast, the monthly curves of hormone balance were 

usually within the normal range (in 29 cases of a total of 52 cas回）. (55.8}:&) 

Normal peak balances with a regular balance curve were present in 6 cases (Fig. 

12), normal peak balances were absent in 23 cases of amenorrhea (Fig. 13). 

On the other hand, normal peak balances were absent in 13 cases (Fig. 14), peak 

balances of regular balance curves were higher than 6.5 in 5 cases (Fig. 15), and 

peak balances of irregular balance curves were lower than 6.5 in 5 cases (Fig. 16). 

Breast cancer with chronic cystic mastitis was present in 9 cases of the 52 

cases of breast cancer. In these cases, the monthly curves of the hormone balance 

were similar to those of chronic cystic mastitis (Table X). Except for the 9 cases 
of breast cancer with chronic cystic mastitis, the sex hormone balances in breast 

cancer were definitely within the normal range (67.4%). 

Except for the peak balance, the averages of hormone balance were usually 

within the normal range (Fig. 17). When the averages of hormone balance were 

higher than 2, malignant transformation of chronic cystic mastitis was found in 4 

cases out of 8. 
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Fig. 12. Normal p巴akbalances 
with regular balance 

curves in carcinoma 
of the breast. 
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Fig. 15. The peak balances of regular balance 
curves are higher than 6.5 in carcmom:-. 

of the breast. (5 cases) 
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3). Fibroadenomas of the breast. 

In fibroadenomas of the breast the monthly curves and averages of hormone 

balance were usually within the normal range (Figs. 18, 19). 

These results are summarized in Table X-
Fig. 19. Averages of hormone balance 

in fibroadenoma of the breast, 
exduding peak balances. 

Fig. 18. The monthly curves of hormone balance 

in fibroadenomas of the breast. (6 cases) 
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Table X Sex hormone balances in neoplastic diseases of the breast 

40 ~gr 

日Ch正面記王証言tic! I 日masti tis u 」IBreast cancer / F司ibroadenorr】
Normal peak balance I 10 I 6 I 6 

Normal I _ : I I 
Absent peak balance ｜ハ｜ ｜I O I 23 I 0 lwith amenorrhe包 I v I I 
Absent peak balance wi-1 I I 
E主主主uf~r menstruation¥ 13 I 13(3) I 
Peak balance higher I I I 

Monthly 

curves of 

。
than 6.5 (with 四 gularI 14 I 5(4) I 

Abnormal ［~ani仁三旦立~ ( I [ 
Peak balance higher I I I 
than 6.S(with irregular! 5 I 0 I 

hormone 

balance 

。
。

balance curve〕 I I I 
Peak balance lower I I I 
than 6.5 (withirregularl 6 I 5(2) I 
balance curve) I I I 

。
Totals I 必｜附）｜ 6 

Averae:es of I More than 2 I I I 
込xhぷ~one I (Relative hyperestrogenism) I 40 I B(4) I 
balance, exclud」！ ！ ！

4 

in宵peak I Less than 2 I I I 
balan叫－ I (Normal凶lance) I 22 I 45 (5) I 11 

-Totals -I 62 [ 53ぷ「I 15 
( ) : Breast cancer with chronic cystic matitis. 
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y. DISCUSSION 

The data detailed in this article may be summarized briefly as follows: A 
study of the urinary excretion of 17-KS in chronic cystic mastitis and in breast 
cancer with chronic cystic mastitis revealed that the excretion rates were low. 
A study of the urinary excretion of 17-KS in breast cancer revealed that the 
excretion rates were normal. A study of the urinary excretion of 17-KS in fibroa-
denomas of the breast revealed that the excretion rates were normal. 

The concurrence of low 17-KS outputs with normal biologic androgen activity 

and normal liver function in chronic cystic mastitis (mastopathia) appears to be 
a new endocrine finding. In curre,ft endocrine theory, this finding implies either 
failure of both gonadal and adrenal androgen production, or a more obscure distur-
bance in steroid production or metabolism. 

Recently, we have read other reported studies of the 17-KS excretion in neo-
plastic diseases of the breast, but the other reports are not in accord with ours. 
In our clinic, the ratio of urinary estrogens to 17-KS has been determined in 
neoplastic diseases of the breast for the purpose of research in steroid metabolism. 

Continuous daily determinations of urinary sex hormone balance (E/17-KS) in 
patients with neoplastic diseases of the breast have not yet been reported. 

In chronic cystic mastitis and breast cancer with chronic cystic mastitis, the 
monthly curves and averages of the hormone balance were definitely atypical 
(relative hyperestrogenism). In breast cancer and fibroadenomas of the breast, the 

monthly curves and averages of the hormone balance were usually within normal 
limits. 

Urinary excretion levels of the sex hormones represent only the end products of 
steroid metabolism. It has not yet been proved whether or not they give a true 

index of the blood levels, the rate of secretion or destruction, or the utilization of 
the hormones υy the tissues. The data in our laboratory suggest that the patients 
with chronic cystic mastitis may excrete estrogens and 17-KS, in a different fashi・
on from individuals without the diseases, but the patients with cancer may excrete 

the sex hormones normally. It is clear that alterations in excretion eevels or the 
specific type of hormone isolated are not necessarily characteristic for patintes with 

cancer. 

It is conceivable that the formation of carinogenic agents from hormones may 

occur as a result of a faulty metabolism due to a change in the physiologic statβ 
of the host. Lack of a steroid hormone, which normally stimulates the breast, 
may lead to degenerative or regressive changes, which might then allow other 

agents to act. The etiologic factors of such abnormal steroid metabolism in chronic 

cystic mastitis are considered the abnormal stimuli to hypophysis, adrenal cortex, 

gonad and liver. Among the abnormal stimuli, suggested as playing an important 

role in the developmen~ of abnormal steroid metabolism, are the artificial interrup’ 

tion of pregnancy, abortion, sterility, birth control, pelvic and liver diseases. These 
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abnormal stimuli have recently increased as a result of the increase of working 

women after the second World War. 

From the foregoing data, it can be concluded that there is no proof that the 

sex hormones are the direct cause of carcinoma of the breast, but it is possible and 

likely in some cases that they are indirectly responsible, in as much as they may 

produce precancerous changes or may provide a suitable substrate so that another 

agent may act. 

百. SUMMARY 

I). The 24-hour urinary excretion of 17-KS in patients with neoplastic dise-

ases of the breast was determined by Miyake’s method. 
2). A study of the urinary excretion of the 17-KS in chronic cystic mastitis 

and in breast cancer with chronic cystic mastitis revealed that the excretion 

rates were low. 

3). A study of the urinary excretion of 17・KSin breast cancer and in 

fibroadenomas of the breast revealed that the excretion rates were normal. 

4). Studies of the sex hormone balance (E/17-KS) throughout the menstrual 

cycle were carried out in patients with neoplastic diseases of the breast. 

5). In chronic cystic mastitis and in breast cancer with chronic cystic mastitis, 

the monthly curves of hormone balance were definitely atypical in a high percentage 

of cases. Except for the peak balances, the averages of the hormone balance were 

higher than those of normal values. 

6). In cancer of the breast and in fibroadenomas of the breast, the monthly 

curves of the hormone balance were usually within the normal range. Except for 

the peak balances, the averages of the hormone balance were definitely normal in 
a high percentage of cases. 
7). As the result of these observations, we conclude that in the majority of 
chronic cystic mastitis, there were abnormal steroid matabolism with hypoandro-
genism. On the other hand, in the majority of breast cancer, there were no 
striking differences from normal steroid metabolism. 

In conclusion, I wish to thank Dr. KYOzo MAsunA the lecturer of our clinic 

and Prof. Dr. MIYAKE of Gifu University for their guidance throughout the period 
of this study. 
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和文抄録

尿中 17-Ketosteroids排池吠態よりみた字L腺腫場特に
マストパチ－ Mastopathicの内分泌学的研究

京都大学医学部外科学教室第2講座（青柳安誠教授指導）

大学院学生伊勢田 幸 彦

外科領域に於て前癌状態として注目され且つ最近， 殆んど全例に於て正常値を示し，少数例に於てp や h

特にその発生数が増加し，その発生年令の若くなった 高値を示した．

マストパチーを中心に，線維腺瞳，乳癌患者について 4. 尿中両性ホルモンのパランスから観察するとp

尿中 Androgen即ちその指標となる尿中 17・Ketost- マストパチー及びマストパチーから移行したと考えら

eroids （以後17-KS）排池量の消長，及び Estrogen れる乳癌では， ノfランスの消長に異常を認めるものが

と17-KSとのパランスを検討して次の結果を得た． 多く F 而も 17-KS低下による相対的ヱストロゲン過

1. マストパチーに於てはp 尿中 17-KS排准量の 剰を認めるものが多かった．

低下しているものが多し全例の65.7%に低下例を認 乳癌では，両性ホルモンのバランスは正常を示すも

めた． のが多かった．

2. 普通乳癌に於ては，尿中 17-KS排液量は正常 線維腺腫に於てもp 両性ホルモンのバランスは正常

値を示すものが多く，全例の81.4%が正常であった． を示すものが多かった．

たゾマストパチーから移行したと与えられるものに於 5. 尿中 17KS低下による旧対的ヱてトロゲン過

てはp 尿中 17-KS排rut量の低下しているものが多く 剰という Stcroidhormoneの代謝障碍iむその様拘

全例の 75 .QO~ に低下例を認めた． 臓器である乳腺に特異的な変化マストパチーを惹起さ

3. 手L腺線維忠則重に於ては，尿中 17-KSt』池量は せるものと芯える．


