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A Study of the Polarographic Quantitative
Analysis of the Urinary 17-Ketosteroids

III. Urinary Neutral 17-Ketostyeroids by Means of Polarographic
Estimation in Oligophrenia

Hajime Tamaki, M. D.

From the Department of Urology, Faculty of Medicins, Kyoto Untversity, Kyoto, Japan
(Director : Prof. T. Inada, M. D.)

Polarographic quantitative analysis of urinary 17-ketosteroids has been described in
Part I and II. Analysis of urinary 17-ketosteroids of the neurasthenics at the Kyoto
Medical Juvenile Reformatory were undertaken.

Few reports are available at present regarding to urinary 17-ketosteroids of the
neurasthenics. Daily output of 17-ketosteroids, chromatographic pattern, diurnal variation
and ACTH-test were carried out in 65 subjects consisted of 35 neurasthenics at the re-
formatory whose ages ranged between 17 and 22 years, 15 normal males of the same
range of age at the reformatory and 15 normal males in the community.

1) The average urinary output of 17-ketosteroids in the neurasthenics was 7.85 mg/day
(4.87-12.6 mg/day), which was lower than that (8.45 mg/day) of normal males at the re-
formatory and that (9.04 mg/day) of normal males in the community.

2) In chromatographic pattern of 17-ketosteroids, IV+V was lower in the neurasthe-
nics than in the rest of 2 groups. But the ratio of IV+V to VI+VII was more than 1.75
and IV was higher than V.

3) There was no signifiicant dfference in diurnal variation between the normal males

in the reformatory and the community. The standard deviation of fraction was within
4.2 per cent.

4) In ACTH-est, fraction of VI

was not changed significantly.

5) Each polarogram of fraction III, IV, VI4-VII produced by 17-ketosteroids extracted
from the urine collected during the period of before and after 24 hours of ACTH-test.

VII and III was remarkably increased, while IV, V
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1.Q.
7054 F | 70~50 | 49~25 | 25LLF | #HAA
Age

17 2 S 3 0 3

18 3 2 8 2 4

19 6 3 3 2 S

20 3 3 1 1 2

21 0 1 0 0 0

22 1 0 0 1 1
B 15 14 15 6 15

” 15 35 15

Vi { 50 15
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F = —F AP AEFTL, 109%NaHCO,, 10%NaOH,
10%F A FRlE « Rtk Y — & — B PEfEROT T M L
5w [E ¥ Polarographfyi{Eic X b Polarogram
B35, ChX VRFHEHCESL, 1 AHERE, 3
BESBMEHETS.

17-KS HPIER D BEC Wit 5 Rk, K&
Gel-ACTH £ 0BA OWRIRIFHICIL Fi % 0
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SEIE TS e D Steroid B SUREY 1§55
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% 2 &
17-KS -
. S 15 B 3
m Aimg/day  faayl  BRERE
1.Q.70L4 k| 5.98~12.40| 8.45 +2.17
1.Q.69E0TF| 4.87~12.60| 7.85 +2,09
# & A 6.23~12.54| 9.04 +2.03

M RS <. Wb FISEL 3HoMEN, b
17-KS Hetob W HERLTE Y, WEFD 1,Q 70
P Lot THAEANEBHVEOPHEIELR L.

CHIINAE LI L L D EPERR LD Db, Hoe
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(a) R 17-KS BB, 17F X v22F s st RLBI FEIF 17-KS HDESEHAE T
NERFTFI5%, REFO LQ 70LLE15%, KUT70 RO X FER A B
CE R
— - 3 a9
No. | Age l La. H117/I§§ o 17 KS?%‘] % N | m+y
[ D S PN bt I SR DTN DY A A G
H 1 17 i 5.79 | 0 ‘ 1,21 42,5 | 26.4 | 9.7 ‘ 17.7 2.5 | 2.72 2,03
2 19 9.26 0] 0.7 | 41.6 | 31.8 i 11.3 j 12.7 1.9 2.81 3.39
= 3 19 8.65 6] 2.8 37.7 | 29.4 ©11.5 | 16.5 3.1 2.55 3.54
A 4 1 20 11.47 0 } 2.7 | 31,5 132,41 12,1 | 18.6 2.7 2.68 2.39
1 18 68 9.35 0 2,7 139.1 1267 11,41}17.3 2.8 2,25 2,20
1.Q. 2 17 31 7.52 0] 2.4 [ 52.0 | 26.2 4.9 | 11.0 3.5 5.34 2.82
)
3 18 38 5.32 0 4,2 |1 42,3 | 30.5 8.2 1 12,1 2.7 3.71 3.19
70
4 19 31 4,87 0 0.4 | 45.3 | 29.7 6.1 | 20.5 3.0 4,04 1.50
LLF 5 17 38 9.64| 0 | 3.8140.0(25.6| 9.4 18.1| 81| 2.72 1.93
6 18 [¢] 6.29 0 2.9 ] 45.4 | 25.8 9.2 1 14,4 2.3 2.80 2.50
_— 1 | 19 105 10.3 0 2.3 | 42.6 1 28,9 | 11.5 | 13.4 1.3 2.581 3.01
2 19 76 9.47| 0 1.9138.4130.7|10.1]16.3] 2.6| 3.03 2.50
70
3 17 119 6.12 0 0 48.1 | 25.0 8.3 | 14,5 4,1 3.01 2.29
Pk 1 1
4 ‘ 19 81 7.81 0 0.7 | 49.1 | 29.4 9.5117,3 3.0 3.07 2,25
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(b) 17-KS S#licowT : 17-KS oH#tliES
£ 5 252, Steroid Hormone {#O#fiH, utic
MR, BIBREROBEYRE TS LCBED TEET

WEEC X B TN KRR R TS 2.
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kB ¥ AV, Polarograph fUIKfT2T, 3% IV : androsterone
#FE L. ZOFT No. 3, KU No. 6, 3%k V : etiocholanolone
% *
No. | B | IR | 17-KS |17-KS mg/l4hr| 17-KS f 17-KS ## %
LQ. Wl | mg/br |17-KS mg/10hr| mg/day | I ' 1 i W V VH—VE Vi
|
19 | ® | 0.34 4,78 0 ’ 2.6 |48.0 | 26.2| 8.3|11.5 } 3.4
2 \
3t | ® | 0.26 2.45 | 0| 238|547 57| 12.8 21
[ | _
17 ®" 0.26 3.69 0 1.2 45.3'24.7 6.9 118.9 | 3.0
4 5.27 J
38 L 0.15 1.58 i 0] 0.9 | 47.8 ’ 26,3 8.6 | 14,7 1.7
’ I
18 w 0.38 5.38 0 2.8 | 45.7 | 27.4 9.2 1] 10.2 4.7
6
0] =) 0.30 3.04 0 3.5 | 48,0 | 24.8 7.6 1 12.5 3.6
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%, VOEI% 4.9%~11.4% :fhofic kL KTH
D, % T+VT HBlicou T % 11.0%~20.5% CRIEE
DENFLB. RERD LQ. 70 L Lo iz T
b, BEOHIRA BMRL oA TD bR B, 25

oy 10
Na4u(1za o
L Frera

No.6 ™ A bt %

1IN 17-KS BA%EE)

50 (7772
17-KSmg/hr "
mg
o3 3o
01 20 7 17-KS4-81%
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A ED 17-KS BEMEMEELY R LcEo—R%E
fetEbELLN, FRALLTOER IR BTH
DOERGIZONWT, FEMoT 3 SRRV, &
B W AE DBIET A AR I W 5. MER ORI
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(e) R 17-KS BB RO #o BRERIZOW»
T RPER 17-KS ROk m i ag s Puc B AR O
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EIXRY BV, EEEEHRIESBRELTT O
(2), @4), BT, BE 2 B L DEREFEC
Lo THERRIE VTR A 17-KS HHB R0 75 #|
w5 XK
Gel-ACTH 40 B HiEfi%OBE RO 2B %

ACTH &3l 17-KS 58| %
%fﬁll =
s i Ton|n| W]V [wem
] |
7.52 mg 0 2.452.026.2 4.9 11.0] 3.5
2
12.18 # | 0]3.5044,3/19.4| 7.1| 24.2 1.5
|
4.87 4 0 0.445.3[24.7| 6.1) 20.5| 3.0
4 !
0.1~ | 04.033.317.7 8.3 85.2 2.1
\ | |
| 6.29 # 0| 2.965.425.8 9.2 14.1] 2.3
6. i
| 10.53 » | 0|4.235.019.2] 1.0| 29.4 2.4
1 | |
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pattern XK LT EHEYE MR TW5 EA
T, EROBELEFOBREC~FL TS,
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Gel-ACTH 40 BAfTHiEAi#: 17-KS H3E mg/day
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V, RBEOHMERL W54, I+ q
Mok T\ .

No. 2, No. 4 13 FEMHMEHTH /
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| 2211
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—

B T
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BELEWLE 17-KS BREHRCETL 1 5
LORFLKTH 5. g 4 K
v = = FEW No. 2 19%F &
di: 17-KS 12 4% D Steroids OFITHD 17KS 7.52mg/day
ACTH --12.18

T, b0 Androgen ¥HE & U THERRICH
kL, bk Cn Steroid o HFEME L
TEIERE kL Tnw5, fitoT 17-KS @
BEOARLT, oI ENET 5H
, MR, BIEREBEEOIEE L L THREDS
SERERMIC Wb h T3,
FHILEMER E L WS ED TSR,

BMEOWK AR L TTIlRH D4, RHE
17-KS RERUCSBXHEL, % O5WKEE
3R, RSk BT 5 2 OBE~O—
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L <, ERASSHEAEETAREC OV R 17-
KS fE#HEL, % OHFTHEEECDWTHELY
-KS oA L T b flicownTHEL TW
%, BERFHEIEEGE S KO DO R
BIEREE VIECM O BIERERE TH 5354 &,
WEROEESHELEISL, HEAIBLZLDW
THRPEME % R L ek B2 v TR~
fedn THoT, HHEHC TRIEDS OEAER
b, 2k FEIMAEHERLID BET S
, 17-KS S#lon N, V S# EEsE
T&hoT, Testoterone O HHFCH DT
5H, RUOAEN, KBZ0 Gonadtropin &7
s b & L ¢ Gonadtropin O BE T
3 LELBN, Ak X, Gonadtropin
L Testosterone, IV, V SElo fTi,
Testosterone #2#E< Td G T.P. »ifEETh
N, V olksZEsd, GT.P. W
<k N, V »#IFErEL T 2EREbRTE
b, GT.P. 3# 17-KS Bcn@gEE< N,
V a#lowm, VI, Il sRlombefEkd s
HiadxTw b,

VI, Vi&#0ix Cortisone, Hydrocortisone
oREEmMTE Y, ACTH kX T ZEiRk i
TsELY, 2L C ACTH oFBETd
5EEZBNS, AbDorfmantii|& o and-
rogen EA41t ACTH w ok hsEs
HEEAD TR, Hrlze LT RT3
androsterone, etiocholanolone ® ==7: H3¥
1. androstendione T# 0, dehydroepian-
drosterone 4 androstendione % L T%
@ precursor OBLIFEEBRTEY,
BB\ Tit Testosterone i© H3k4+ %
Firag gonadogenic © b Ok, BIBH¥zDOH O
CHLTELS BV EBILRTWAS . B
PEHEARCEFRCNAEAIRTW Ao SF 4
kL, MRS EIARIE SEhC RL v
RTEE, M EXDEEE T % L Testosteron
T 2 B0, BB O SRR
SWAKEL, BELTEFLCWSH0TR
) LEZ DR, FOMERL 17-KS fHick
T RAOEATRL DO TIREVW, L EDL

ns.

C OEFBIIE S VECTER, Hb R
HHE, ROMBEABRRESC X DEcZERT
R biiahork. IR C OEk B KR, ACTH
AFEREWTLRDOLIEETHD. ARNEE
oW THREEE 2 FREBR TR, BE
O HNEEIO &5 IS T, FEAEEFR 17-
KS 5#]o Pattern 11igis—RIC HFEEI R T
W BB ERE Y., #K 17-KS BEr RS
3 ERERR, SWIhEEIEREH horm-
one DHFBECHEAL X 5O TR, &
W hormone DHEBRK, i, AFES
Ht #5241 T2 L CTORREEITH S &
Er1Tws. ZOHREEHOHKRELERORE
I L REDEWELRED b,

HAZEI» B8 L REHEMEE2 £, B
ENMERE X 2HBRIE L1 £ onwT, Eie AC
TH &#%Tw, 1, V+VISEcsEsizsEm
ZHEplr, ACTH AWEO R FEK X
v, 78 ACTH #5F5® ¢ EPBREO TRET
35HEI L0, HE%REHERYM0 B ELA
5, ##FosRetr ¥, ¥ 98» ACTH
KL KLU EE2 Rl ok, Kappas,
% Gel-ACTH 40 Bifir 3 A Ehcik s
D24 RIC W TOHEK X © 11-desoxy-
17-KS oi#m% %, zhit dehydroisoan-
drosterone DOIEMC X5 ZIRMIRE(/LDE KN
CHEL TWw5h EEZ T,

RiRcEEsEotrIETeEsrer 0B

RieonwTik, EHG EAMNEETASE O
Ry 17-KS BmfllEs 1Ty, oAl Tn
LEDENELERDTND,

FEIEVIETEELFE oW T oRlE TR
BV, —REELEORIRE X DD 2 R
EhE, MHYERTARsWTd 17-KS B
RIRPOERIZ S B DT\ Ebh 5,
MUEHSEFC Lo TBEREINTW 2 ERE

BTAOMEL, NAWENTEDS L D i
THOERRARELEZ L 5.

V #& i
FHITHER P ERCONE 2 517~22F D
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B R3S R, il 4158, KX EEALS
£&FREL, REPFHE 17-KS #l%E% Pola-
rograph KIC TV, RO EfEREZE .

(1) FEHESADEORP TS 17-KS il
11 7.85mg/day T, RFFIEHROIE
LD 8.45mg/day, #E A0 9.04mg/day
HLUEELZRL 2. #EAR 4.87mg ~ 12.60
mg/day Thok.

(2 EHEIF6R, TRIFELA -BEAL L
onwT 17-KS 48|58l 1T ok, B
SETRERSEREBE SR L, EER R
U, TiL N+ V & T+VI osEdEsik
~ELBIORTHED N>V Thok.

@) FEMBEMEE2 A, MELRREEL A
wont, 17-KS oRERE S8lo B NZEE)
¥ 2ABRREC LTIy, BEBELEWTREE
FOWE L KERY Exilo, SHcknT
i, AKX DESL: pattern ¥ HFL, BE
CHRNZEBIR S 50 b b1, SEOBHET
Bk 4.2%8LANTEH .

@ @rRUEHESFER Gel-ACTH 40H 17
Wi, T ORIERO24%MR 2 L V+ VI,
kvl s8ozxiinEmmryoz. N, V 5%
REPLBENZRD DL nDiz,

6 8 kv @) okRE%E BRO | im
LEERR D lerot, IRFREEEMES &M
BRBEIEAEOMIC bEFRI B RED R H
Dz,

6) Gel-ACTH 404754, Hitk24%/MR
Lomies 17-KS o@bh, I, V., T+W
5#|o % Polarogram # X5k 1L C Hfsi 2 34
.
@f?“&@

o

ERIIE 4 DFERZR A B f?ﬁ%)
REMERE T O,

BTNy, pupEBE RS, HW
B B EEECEL L D EHEK L E T,
BRIABR R i 2 2 LicFakf i e Ric il o
BERLET. MAOBOREEESE L, SSER
PERBEN, N, RBEEK L, Hl
FELLEREM LT T,

AERE B BICY D B IR ok & F LR
BHEOREEFROMRET S ACRBRL 7.
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