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METABOLISM OF THE CITRIC ACID IN PROSTATIC FLUID

Toharu HiRaAKAWA

From the Department of Urology, School of Medicine, Hiroshima University
(Director : Prof. T. Kato, M. D)

Determination of citric acid in prostatic fluid of dog was made under influences of

various hormones. The results are summerized as follows.

1) The contents of citric acid in prostatic fluid of normal dog ranged between 0.875 and

1.569 mg/dl with an average of 1,143 mg/dl.

2) An increase was observed during administration of male sexual hormone.

3) With administration of female sexual hormone, a rapid decrease was seen on the

fifth day of treatment, and it was not returned to the pre-treatment level even at 15 days

after sessation of administration.

4) With administration of gonadotropic hormones, the maximum response in increasing

citric acid was found on 7 th day of HCG treatment which showed greater effect than that of

treatment with PMS.

5) With administration of prolactin, the highest content of citric acid was demonstrated

on 10th day of treatment.

to the prostatic gland was apparently evident.

Although the increase was not prominent, effect of prolaction

6) A slight increase in citric acid was observed with administration of ACTH, ad-

renocortical hormones and anabolic hormones.

7) No change of citric acid content was seen with administration of thyroid powder and

salivary gland hormones.
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MELXRD L5 L TERHBVRINT B,
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Bb, BE+srevy 0RO TOERN K
WECE» L TRZF N 32, BEER,
P BERCEZEBED S 2 xrev D
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1. EEEWY : 4B 9~15kg OHEMERBRALHEMR
L.

2. fHEREALEVH CITHREHED)

Bk : Testosterone propionate

4k : Estradiol benzoate

MBI ¢ PMS., HCG., Gonasteron (7 H
)

TEAFIBEE  : ACTH-Z, Hydrocortisone ac-
etate, Prolactin

FRRIE A : BRRIER

ZEHR{kA : 4-Chlor testosterone acetate

EEY R & : Parotin

3. BIZERELES ¢ 5 A — AVERERR TV, PR
BERtR B L, BERESEScRERt & A IR ST L, B
RIS BE S = - — UK EE UBHEYES.

4., HIBSMKERBREe Y 10mg &
IREHL, 605 00K RRENTHERTELRA
THRELHBBL 7o,

5. 7 =vV®BAIEY : Stahre? © #RE3 5 HEBE
MR CER LBV HFVEEA Y v ATRELTE
3% Pentabromacetone i X% 7 = VEEEEY
HERKBE L AR Avic. BRI IR s WK
FRIB0LHRE LER CHERARLI LKRRELECS
L, 2000r.p.m. @ T 108 fELL, EEDHIES
WRPRBRKTHERTS. COBELEOKHENELE
WOTERLTITS. OMRK 2ml 257 ARk
ECFAY~RARIO% bV 7 v —AEEEE 6 ml %50
2 THhEYF A AL, BRERRT, BOROLLTH
BfL A k¥ IEREC 6ml EL, 3ml 0 EBZHA
EHRA 20ml o=f7 5 A adic Ah, 50% H.SO,
Iml %z, 75 AWBEEEL Ah CHB.ETES
CHA LK 3ml /e d ¥ CRETS. KiR=/A7 7
AapRR 4Aml OB ¥ CRBKE ML TRIROMH
EDOHR LIHMBEEBECEST, = VBROEERT
mote, RRERRCIARYE s = vER Y RRCH
fEUCRMSHIR B ER L, BROMSRMEHLL.
ik Coleman junior XEH G Xo%.
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Testosterone propionate 5mg, 10mg 4F H B
5

2) fol RS

Estradiol benzoate 0.5mg 47 H EfEK 5

3) HERRHIE ARG

PMS. 500U, HCG 500U 3 HEIMmRS,
teron (ifuid MERREIEL R 100 BA7, RASEPEMERREISR
R100Bif7, Testosterone 10mg, Dehydroepiandro-
sterone 10mg) 3 HfEMR&RS

D TEGHEIBREARER

ACTH-Z 401U

Hydrocortisone acetate 25mg 45 H By

Prolactin 50 U 4 H &5

5) BARLABRERE

4-chlor testosterone acetate 10 mg 48 H E#k 5

6) PRI AEL R

FREER 0.2gm % H &S

7) EERIR AR

Parotin 1 mg &R EHEKRS5

FRIEIIREER W EITHEWMIOR T, ey
VEIM X AEIRO 7 = vIBEY B E L, %
BELODO—EHEERYEDS T =V BREXHEL
fo. ARG FIRG R AREE X 2EEL R
T5HRE L.

E A

1. RBRCRCRE LRSI D 7 =
it &5 1.569 mg/dl, & 0.875 mg/dl, A ¥ 5 E
1.143mg/dl THot-.

2. Testosterone propionate 5mg ¥ 5.%f

F1RK, £1RCRTL 5 BE X Y @kEmER
ZAL, 208 B 3.192mg/dl #PELIzR b HO%.
Behehb 4 5 B B RERISCE L

3. Testosterone propionate 10mg P&

B2k, H1KTRTNLI08E 3.181mg/dl &L &
BELZRTLDOLH 50, 15HERAEALYED, F
15 B B CIIREE X » 2R@md L 72T 5.

4. Estradiol benzoate P&

Gonas-

# 1% Testosterone propionate Smg 5%
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#3%, F1RRTML, 5 HBCIIARC TR
L, I0BBRIZ 7 =vVEO LB R A bl B
Erh—gemE I hclR R L, #5PIE%ISHE
T RRECE I ehote

5. HCG #&5me

H4E, B2RRTIL 3 HE X D WikEmER

D, THERTREERL, WRETT5 %5
HIEBRIZ AT b R B EIC R L e,

6. PMS #&pe

FOER, F2MRTML 7THERKERTRT AN
RfE L b 228 INE R UICBE TR HCG ik
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'v“\ E's
o o
;TN
20001 / K N
’ / / i
A %
/ o=
. S el
Jooot ~
.\T/.\/<
/ 20 =3 /0 5
nﬁ 5 10 5 2
& g

£ 1R
# 2% Testosterone propionate 10mg 5.8
PN BS) 5 10 15 20 | 5|4 10 15
| B 11 | R}
1 E ! B BHI B B #A®BAKSA

4 |1.105|1.621(3.181{2. 9782, 256|1, 569{1.310|1. 410

=

1.236/1.205/2. 153|2. 756/2. 450;1 . 231]1. 053|1. 230
6 |1.136/0.932|2.226/2. 6322, 623|1.322

% 33% Estradiol benzoate 0.5mg 58
R X | 5 10 | 15 | 20 | S| 10/ 15
F | R IE ik Uk
SI1E/BR B IHIB |#% B# AL B

|

7 [1.1160.632/0.492(0. 1080. 185/0. 329(0. 8790. 126
I

8 |1.2630.271(0.102/0.0000. 3260, 4030. 243|1. 273

9 |0.975/0.080|0. 000/0. 7750. 0450, 176

%43k HCG 500u HEF

A|IX ]S 10 | 15 [ 20 [& 5[ 10/ 15 S »F 3 7 11 16 [ H5
| R bk Ik & s i

S1fE (A A | B | B I B BIgE B 5 fi& H H 5] H | #H
1 11,5021, 624[2, 153|2. 441[2. 330|1. 382|1. 025| 10 0.943| 1.365| 1.817 1.720| 1.397| 1.530
2 {1.207(1.5031,638|1. 715|1. 942|1. 404|1. 280 11 1.015| 1.726] 2.465| 1.591| 1.565| 1,410
3 [0.957|1.691|1.708|2. 766[3. 192|1. 4261. 480/0. 957 12 1.173| 1.497 2.115| 1.630 1.482 1.473
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~NEFERRL. 8. Prolactim &%

7. Gonasteron ¥rbgf #7%, FIXRTML, 108 BREEELTL

6%, F2RRTM, BREBEIHTCON LI TR 3R, FIESHREL vV EELXTTRAIE
THINERL, 1P B RE 2D, FIEELX Dbk
BEC L LS ER R L. 9. ACTH-Z 5.5

#e%k, £I3IRoWL, 5 HE XY EUEMERL
200 Bixy 2.200 mg/1 Figgx R Lic. FIERI0
HEHRCEHERELA.

10. Hydrocortisone acetate #5E

%3 RicRT, 108 BMEEY & 508 —Rcil
BOERLZIRD LR ieh2l.

11. BERLARER

#10%%, #4 ML, 108 BRBEHMER

"%

3000t

20001
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# 7% Prolactin B&5F
X 5 10 15 20 4 59 10 15
i Bk ik
f& | B H 2] H & Hi% B A

19 [1.071]0.97312.350|1. 6670. 987/1.056|1. 231(1. 002
%2 M

o

(o)

20 |1.362]1.170]2.562]3.175|1.093/1. 1240, 9751, 232
"9

3000 —_—A 21 [1.5691, 6853.260|1.2760. 697/1.102

8% ACTH-Z BE5#H
X | 5 |10 ]15]2 & 5

5 ik
=N = = = I = O =

22 11.272]1.820(1.990]2. 516(2. 356{1.5931. 102|1, 282

20001

R

1000+

0 ] 23 [1.180]1.556|1.356|2.053|2. 142!1.539|1.053
£} !
24 [0.956/1.403|1.601i2.356{1.770,1, 032

% 3K

#53% PMS 500u b5 % 93% Hydrocortisone acetate 5%
PN X 3 7 11 16 | &5 X % |5 10 | 15 | 20 |& 5[5 10
% i) 1k % ® i Ik
5 fi& B H H B |#8 = fE |\ B | BRI H | B #®ABKH

13 0.905| 1.107| 1.563| 1.370| 1.026| 1.216 25 1.356|1.382]1.672(1.557|1, 462|1. 259(0. 905

14 1.102| 1.356| 1.480| 1.435| 1,335 0.963 26 1.4531. 23141, 785(1,421{1.329]1.072|1. 118
15 0.808| 1.227| 1.467| 1.095| 1.260 1.121 27 0.875|1.105(1.821(1.350|1. 210

# 63 Gonasteron 53 #105% 4-chlor testosterone acetate 10mg 58
S XF 3 7 11 16 F5 PN pos 5 10 15 20 |& 5| 10
& 2 ;J: Ik ik

= fig 2] =] H H | #8 = f& | B =] H B % B H

16 1.213) 1,920] 2.134| 2.891| 1.810| 1.760 28 1.283i1.532/1.375{1,331|1, 4231, 190[1. 216

17 1.005| 1,317] 2.489| 2.610| 1,569| 1.723 29 1,125/0.956|1.501/1.883|1, 563(1.012]1. 136
18 1,218| 1,340/ 2,097 2.421| 1.875| 1,320 30 1.082|1,123/1.842(1, 762[1. 326/0. 895
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L, DI THELRD, FIERRREEENZRLE.
12. FREHBRERE

B/IFE, FLRRTWL, SRCHBECHLE
BT ERD b hithoTe.

13, EERHR < BSRE
#EARRTNL, #5H, BREPLEELZRLE
BRI Iehot,

Iﬂ_%[
3000
— TA.
------ e
— P
20001
Jooot 5
?{1 51 10 /.IS' 2J0 ‘1=l5 /'0
#H AN
E11E FREREK 0.2gm KR
N X | 5 {1015 20 [ 5/ 10
% et 1k ik
5 £ | B | BB | B #®AKE
31 1.362/1.213]1.521{1.019|1. 473|1.132[1.033

32 0. 9621, 563]1. 436(1.510)1. 3811, 200|1.092

33 1.1291.7921.321|1.826(1.637{1.023

#12%& Parotin &5E

PN x| 5 10 | 15 | 20 |# 5/ 10
& B =k
2 £ | B 1B |H I H I# B#%H

34 0.896|1, 170}1. 4490, 875|1. 085|1. 582|1. 480

35 [1.287]1.342]1.175/1.6721.210]1. 276(0. 892
36  [1.153]1.472]1.0260.915]1.026/1, 113]1.052
ERRUBE

EhonELER, s revHEREL
BVZROWEFD 7 = vBELZHET 5 HIC X
D, FALEVD 7 = VvEBRBCRIETEEY
B Lie, BBoOBREEBERRBRCE LT
bbb 7= vBOWRICOWTRERES OB
REOBMEN S5, AT 57 =vBEEKC
2T Huggins & Neal ic X 1ui¥ 140~637mg/

dl, Harvey® i 0~2340mg/dl 35 497mg/dl
LIMEL, =& 1k 470mg/dl, mREEY 1
349.2mg/dl, FRIBY 1% 289~815meg/dl, F 15
450 mg/dl, 42 1k 216~1000 mg/dl F 15
581.1mg/dl #&FTHLHMEL T3, X=
ROEEETIE, BRETEBRT 7 = vBRER
fiE 4.7mg/dl X LBHETIE 3.2mg/dl EF5F
fE 2.7mg/dl THoRLBWEL, BETE, &
BTFECR T/ =vERBEACK LB
RBIERT 7 = BB TRRBC %0 DR
FEETIENERTE 5 LB, FIBEE
BERED 7 = VEEEC O W TR — BRI I
Hb BB ORE L ECHOEEBES &
L TWwB, X Humphrey & Mann, Mann
& Parsons™® ¢ X X, K&H s = vBREN
CELBIL, 7AMRTFrVvBRLER DT
BET3ETbNTHWERCOELLHERIL T
b7 =vBRANEYORABERELZRTTWS
BeErbhs, —HHEABYHCRT D7 =
BEEE I O\ 130mg/dl, 2% 137mg/dl,
% 115~550mg/dl, % 50mg/dl ¢ 7o TED
ANEHFO 7 =V BEEE HELTELL K
Ww. 2k (510~1100mg/dl) & wsF BED 7
VR ST T Lhbhok. RIELY, ¥,
B, B, =Lty PTRALERD Z7=VvBER
CRERRASWT MR bce JFE
BAOWHCIRET 5 L TN TWw 3D TEDN
BWE, A& LT R—LEEDS WO T Rk
BLThr»5Fr ERK Ahs DEN 5.
Huggins (1945) Wiz lR7 WK % FEMc o7
LTW5 A5, BIVZIR RO AR W RT
W, BrEElcBRIRTH5HE, 745
M7y ATy B—X, 7470 ) VREED
fitie, TCA w4 7 v bERBMEDFD 7 = v
BOBHESVRVEERHEINILCEDTVS,
RO TR 7 = VBRI B T, 8mg/
100gr CHENVZIEASWRF D 7 = VEREFER
Huggins & & % & 2.68mg/dl 2#ELTW5.
HOTROHMIIED 7 = v Bk DB ic i
LTHELWWETEZLS., LirLRRERRBE
X fitx, BELELTHEROITHIU Lk
MBS WK TH 5 RORIVIRER Ecka-
rd10,Farrel’ ¢ X > CE# 3 hie 3, Huggins
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1119394E = @ Farrel 0 FHEOEMAIRIMEE 3K
BL, REOEELT, WIVBELIEEL, &
PRBAC W% BT B RRIC TR L T 5,
##1 Huggins Fistula & o CER% 72
7.

1) BIZARD B+ & F oW Tk Price,
Mann & Lutwak-Mann!® % 55 FPZHWT
E/R 200ug O FRVPARFRYTrEFR— D
» 38ME % o0 % & RizlEs A KK
L, tOB7 =vBOERZBRCHEKRT S &
W4 L, Moore!” et al, Scott'® & 5o b%H
WTER LU EEREAERCIERL, &
WHRETTE LER WM T2 LT3, X
Huggins®, KE® v RE © X 5 ERAE
TTAMAT v VvEERSWKEEYRD R
~, Birkezo &£y £# R Androgen % &5
THEEIEL CWRIIRSWEFERL 2 &K
NRTNW5, ZEEDERTIL Testosterone pro-
pionate 5mg, 10mg DR L L 2 FEPHE
LizERIOBE~BI5HEE LS *RL, 158
DR EfsEk S X 5 ARSI, #K
THE el bR ERIEES HLRIEFETH
Ar#@D L. BERREGC X OIES WL
FTeHte s =vBERCTOLIrOEEELE L7
=B TTEI RS0 L EEINS.

2 HEABEC X 5 HB R BIVREE KU
BRECOBELRZTEIADNSROHFSEH
¥ Bevmez0ze  Hugeins % Stilbestero 10.5mg
Y EHEECEEAORMIES WL T2
LicbBRTW5, EEOER TR LEARS
XY 5HEBRESHECTEL, 1I0BHKIZ 2
=vBEO LR RGAD DN, 2fcHEH
BT e on G UREXBECEIL, 7=
vBLBEAY Lk, BEHEBLOERCETER Y
AD B LR BECIKE b0k, KiEABRE
ko, MuRBE RSN SWEEZIGIL, 7
= VEBRER D IFINCE< b0 rEL bR S

3) Cushing (1915) 1k FEARMBRMHICHTIZ
BROCBAOEMNESELBHEL, Scottz®
b TEEBRERED 7 b ORIVIRERORD
344 EM: Gonadotropin OB G CEIMET B &b
NTWB2, TEELHVZR = v BB+ 3%

TR\,

ZEDERI L 5 L ERIEAREC L 58
g HCG Tt E%3IAE X 0 EMERL,
7 HHCREEY R LUBKRET LREFIEED
POEEREHE L. PMS #5ETIR3HE X
pEEmMOER Y RL, THEHCEE Y ® T3
HCG g ~EME & 72 O EIRBD HBD T 5,
Gonasteron &5 CiiikH5 BE A TR ONY
meERL, 1EBcRREEY S, HCG,
PMS » 0 BEfE%RL T\w5%,. Gonasteron vk
TEEVERRR B R, BAARMEYERRR B R, Testost-
erone, Dehydroepiandrosterone OEEDORS
ThHM, chbirevOREeEH, XEks
B, BRoRZHIMEL A€/ IC
X DRI IREEE D T & 7 = v OERIL
HHEERINS.

4) Prolactin (PL &B&3) ixiE RO #EDE)
YEEb T TEFINENCEENTWE2AKR
NTHLAEBETHS. BERRG % Prolactin @
BHECOVWTRBRER T EDTH B ATRHR
ERSW, L LRSS & L TR IRE &
A%, DOEFRES DbV EE LR T
W3, TEAREKRT Y b TREZEREO Testo-
sterone X3 B BAZMEAMET L T\ % 28 Pro-
lactin 8 Thx B 5 L5520, PL¥ % 7
Y FPCEHLT 05 HE B L Sonnen-
berg?® DiERTREMN I BRIV D FIVRE
BEOEZZIELRD . Scott?® REx%T.
ST EAREER, £% 7 » » X 0 Testosterone
ORZUREL, PL #EEL W2 ELHEE
L, Mz ha R L T\W32, FEED PL#
S X s ERKE TR, 10BE, I5BEE-RT
BInE R L e BRBL 2 RD . BEx, &
BREI AR IR 2 L EER TR LT B 23R IR
OHRETLE, 7 = vEERICE S »RBIEL T
WAEDTREWALFRINS.

5) TEAE—EBF MR B8+ 5 NOWFEN
BIfRIR 4 L3 IR T B AT RIcBIL T
., Huggins & Scotts® METZIRMEOVEE L L
THARRC T AEIE HRA AR W E#|EL Tw
%, Rl Aiaz iR S0 B i + o Hnic
L5b0L0ELNLTH B, NEIBEEHRK
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Er o TEAED ACTH S x 2 BB L0
Bk O W R HIEE A & LRI IRRE OB
LLTHWwWbLRTWw3., Huggins R R KED
DOCA #5 CRi RS WK, iR BRI
i LHRE LV, Sayer®® HBAL EIF
THIZIRES T BB D v LR T
5. @ ERBRREC X5 Hydrocortisone
acetate #¥5cH 3INkR T, 10H B
ERmERL, 158H @R EFCEL T
5. ACTH #ETix5BHE XY EAXTRL 20

HEwBREY & 0FIE#%10H cHBERKEL
Twi., ACTH BERKFI X5 L5WE O
HErRD bR BELTWS, ACTH #
L ka0 wmgEme e s =vBHHEML T
EBo, fl#rEEcTEYRD, ACTH 1
e s = vBRERERET 5 bR IEEF
MEERT DD EELDNS. EROBEL
I % & Hydrocortisone acetate # Lk gz iR
et A EnmD LR L Tbh 5, EE
DEBRKETRIOBEECRREELRDTED
PRI EA W 7 = vEBANOFHRC OV TR
FegitzmzihbntErs.

6) BEFMbA BEke W+ 58 EORBRER
e, KEY OoROERTFHIZSWERD ¥
MEBEL, K—FrnsJ 7 TEAK, BRH
THZRCR LHYORR LD LBEL T
Wi, ZEOERBETRIORHE X 0 EME R
L, FEETREEXTLTCWABRBELORE
LEbrBET, Bk, HREAOME
MR D bninh ok,

7) BREA & MR &0 B owT ik
Cohn3®. Magsoods®’. Hammett?”. HEE¥, &
O®ENH D, FREEE L TRERECRIE
TEBronwTHRBREbh s Bn—ED RE
BonTninn., BIZRSWEFO 7 = vRIC
X sEER, F4ARCRTHL, EHHLRD
bhishot,

8) IE ¥ Wi & TH B Parotin i TCA
4 7 VREER O & 5B, BEY, 40
ECrOBREINTWS. EFEVORELC LS
& Parotin & ATP »fHRA&S Lk RETZR
Hi#ic }dC Aconitase EHED ERICH W7 =

VEBRORBAYHFD - Liah~, R Parotin B
BETCRBERAD DR Er o EREL TH
5. BEDOEREE TR, 2B ERE D
THRE L RVENAD RN DK,

&

ZEIEE A VBT RRT 5RENLR

DUWEF 7 = vEREPIEL TROBEREY 2 1.
D 7 =vBRUERHEED BETCHEL k.
FEA WG E1.569mg/dl, & 0.875mg/dl
5 1.143mg/dl TH otz

2) B+ Smg, 10mg WEHCTS5HHELD
WA RLUISEE, 208 H CREO 2 FRik
OBEERT L. BEBCIBPERBELCRED
BB HFIREINEED b ok,

3) MRS TRS BER A TRL,
10BH7=vREOLRZREALN, BEH
158 B T RECEI ok,

4) WERE AR SE T HCG B7THE
BEEYRLULEEN KThok. PMS ik HCG
I ~AE(E T & D 7. Gonasteron WFHIC
1&EX LD, PLEELEELFRL T\,

5) Prolactin # 5 CIL10F BeEEERL
7o, RBECERXTEFERRDE BT
TR~ ORESHER I k.

6) ACTH #5Cri20E B EfEx & v H1ik
#ir A FB% = L7%k. Hydrocortisone
acetate TRI0HEEELA»A> 5 dHEL
TER T I o0k,

7) BEEHAEALEVRE TR BED EAY
RLUT.

8) HRIEAL E Y. BRI AL EY BET
X, BIER AWK 7 = BRI B LTI
E, METHRHIFELRILrok.

K 51T B oo C RTINS O s B ERRIC
SHUE B 5 LR e KW SR ERA
fr, BOREIAALGREEKERLR, BAEITH
LEL RHELET.

AREE S 3520 A MBS OBERE D~ RKE
Xh, REI5ETE B AR RERES T 2R
THRELE.
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