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TESTICULAR FUNCTIONS IN PUBESCENT AND
ADULT PATIENTS WITH CRYPTORCHIDISM

—COMPARISON BETWEEN DESCENDED AND UNDESCENDED SIDE—

Kenichiro Yosumpa and Hiroyuki OsaiMa
From the Department of Urology, Tokyo Medical and Dental University

Ten pubescent or adult patients with unilateral cryptorchidism were examined for abnor-
mal findings of the epididymis and of the gabernaculum Hunteri in the undescended sides
at orchidopexy. Histological examinations and the experiments for enzyme activities relating
to androgen biosynthesis in vitro were also performed using biopsied specimen obtained from
both sides at the operation and the results for the descended and the undescended sides
were compared. The results are as follows. The undescended sides were accompanied by
either morphological abnormalities of epididymis or shortening of the testicular blood vessel.
Ectopy of the gaberunaculum was observed in the undescended side. Both Johnsen’s mean
score and enzyme activities relating to androgen biosynthesis in the undescended sides were
lowered compared to those of the descended sides. One case showed an elevated FSH level
in the blood associated with a low Johnsen’s score in the descended side and in other case
the LH level in the blood was elevated.

These results indicate that not only the spermatogenesis but androgen biosynthesis in
the undersended sides are lowered compared to the descended sides. The results, moreover,
suggest the possibility of the involvement of congenital testisular disorder even in the desce-

nded side of the cryptorchidism.
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immunoassay & X A5 AT v4 FHEIEX B sic L
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REERBEL, TOHBYHIIR L HERH L e T
WET 5.

BEENRE L UEREFE

I Beinige
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D35 Y, BREENELZI VT U CBE
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FEFD LI fide hCG 1,000I1U o3 HE, I
3,0001U0 %8 S1 72, ZhEL 4 o flit/ci b
hormone FE EZZF o flifiEExE LT3
FEFhe st L LH, FSH, testosterone DO|ER ¥
s, FRAEMACH LBREEY I, F
R B LD (SRR AL DTSR, M AAE O HIE,
Bl A OBRERE 3 L OCEAEH O FEFERE DT
P
2. EROMBFHIEE, Lol

225, [E ER R I Ll Al 2B+ h 2 h
24, D 1okl bic Bouin Wi THEE
LUK EEE, ~< ol v e oo VHER TH
WICHE L 7. B TISBIREL Johnsen DHENZ X b,
JRAJ & U 50 D SIS I & 5RIf L, & O FiE%
Rebiz, Uhs Lish bAERRR, /NS < S0EOREME
W O‘S et - IiERS B 5. Leydig ilgns:
Bic o\ Wik« o fiifax IO 5P T Lichivg
P, B, RS, o5 bLoEHEY 5
DAL - THEH LR
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1, Rt Bi ko 025 M ENEVSTR OB, BEE
BRBELEEMTEL, 560Uk B Lk Teflon-
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glass homogenizer ¢ homogenate A {EELL 7-.
DUTIHE 0~4 TIE T80 X G, 0/BIEULE
H % BRWEL LRV E ToLER cell
free homogenate » U CEERFH T,

i BEERL: NV E VBB LIEEAT v PR
Ria7 9 A2z, i propylene glycol %
—FINz, WETK Ty 2y aiEEe Lbl., B8
AFwA &1L T 414C pregnenolone (70x 103 dpm,
lug S L1 2pg), Fioik 4-14C 17 a-hydroxy-
progesterone (70x103dpm, 1 pg) R\ 7. #iE
$& LTt pregnenolone (LAF Ps &E8d) ##E
& LHA130.125mg 0 NADPH X 025mg o
NAD %, #%7: 17a-hydroxy-progesterone (LLF
17a-Py LE3T) #FEEL LB 0125 mg @
NADPH % 0.005M MgCl, }Xof 0.25M Tris
buffer (PH7.4) % &% 0.25M JEHE 1 ml i
RLUM% fo. HBERL 1L C50mg mwHLT% celi-
free homogenate * LELOMEERE ZTr7 7 A2
Mz BERKEEEE L. FIRKROEL 3ml ©
FELIIC, Oz:CO:=95: 5 DKM T T—E D
REZ Nz o005 EERRICE BS Sish L.
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T B A 7 = 1 FORSE RN, &
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IVAEBYORBEER I T, SOREC X DR
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WIREME L TESERCEIGE AT o LR I D REEL
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17, 4538-hydroxysteroid dehydrogenase (LLF
4538-HSD L E03) MM Ps KL nAREhs 49
oxo steroids, 3 7cd>t progesterone (LA Py &30
+), 17a-P4, androstenedione (LIF A-dione ~&2
-+), testosterone (AT T &30T) offizr d » (%
B L, 17a-hydroxylase (LAF 17a-PHase &3
EHEL Ps AR ENS 17a KBENEA I L
A X o THETAHENY, Tbd 17a-hydroxy-
pregnenolone (LAF 17a-Ps X357 ), dehydroepi-
androsterone (A DHEA ti4), 4%-andro-
stenediol, 17a-Ps;, A-dione, T O#F% & - THEH
L7z Cl17-20 lyase {EMEIL 17a-Py 2nBER IS
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Table-1

Undescended Classification

Testicular Volume(m)

Johnsen’s score Morphology of Leydig celis

side by Hiume descended  descended undescended  descended  undescended descended

1 12 left 11 4.5 4.5 6.0 6.0 immature  immature
2 12 right i1 5.5 4.5 7.0 6.0 immature  immature
3 15 right 1 15.0 8.5 8.0 7.0 mature mature

4 20 left I 10.0 3.0 7.3 2.8 mature immature
5 21 left 1 14.0 7.0 8.3 1.9 mature mature

6 22 right I 14.0 8.0 8.7 4.2 mature immature
7 27 left I 15.0 6.5 7.5 3.5 mature mature

8 27 right 11 14.0 6.0 8.1 3.0 mature immature
9 36 right 1 14.0 11.0 8.3 3.5 mature atrophic
10 41 right It 15.0 5.0 8.0 2.1 mature immature

CI9 steroids, 3 7cd>% A-dione & TORFIY S -
TEHLE
4. I

MO A5 w1 FiT New England Nuclear
(Boston, Mass, U.S.A.) 3 X7® Radiochemical
centre (Amersham, England) #lo 3, o ¢ H e
chromatogram & C%DHiE > L L #. NADPH
B LU NAD L Sigma Blodod fvie. BEE
BT R ERE S L TR
5. FirtFRE

BREREIT two sample t-test I X h B 7 -
7o, PIREMEVESEY + e oy |t

74 %

TEALE X OB A ORISR b OV SRy
Table 1 /Rd. TREMEILOBERILI2ED 2 HITI11
+5ml XU 55ml ThHBH, 15E0OEH S i 15
ml LA level WBL T 5. ZhEGOERTIE
I4~15ml OREZHFL, EFRA level 217
2%, fEF4 DT 10ml LR S, Bl 1255
T2BlE D +5ml & THMEBISR%LORELR
T TREM & SRR & DB AR ISR L T
Lics.

B O RRSHIAT RiL, Johnsen’s score 1=+
WAL EI2EOFEF 1, 28 X O 1SEORER 3 Tt
TR LA L L REOEY TR, ik
DR, FTinbh B AGI TS B e 35155 score
DIETHPRHHEAICH S CFEEMA < 8.0::0.2, EHH
2.7+0.3, P<0.05). ¥7z, BHEIOHESD [ (B

T Grade [ L3097 ) i BT 5EHAEN D Johnsen’s
score (33. 5L EERTAIE (LT Grade [ &30

T) BT, FRIISOUTRRLEEDELYRT
(Grade T : 3.7%0.2, Grade ][ : 2.5+0.2, P<
0. 05).

Leydig M DRRL, 12EICE 2 M E il
REALEL T3, chl hofRciefls 4
TR AR, et Ll mEe s
5, 8T EHFIEERTLOL BB, KUY
FTLONREL, FEMI O & SERELRTL
DB 7.

Table 2 i7" hormone level I OEW KA
FTRART. EAFIA a2y T level 133 4]
EAEFBECH -7, LHDO LRIZER 6 THbRT
Bh, EHA7TER L FSH 0 FARZ LTS,
REBRATIERN 7, 8 CTREOCSETREYR L.
AT 1) % B2 A0 ARSI L vl g
HONEBEREOBEC T Table 3 K ELE. El
BEAOWRBEEDD -7 b OLI0BH 9 fch b, =
HEHOMNERFINGCRELGABE L DT
BEINT=6 B0 5 55 FlIcild bt SHEED
ERE DR DIRD - TIER] 1 1IEILMERORE
TEEHALTRY, -OEAXFERNCTESBRENE
TEATTHRINEZ ENTEd T
BIAM 50 mg Bz THR®DI: androgen ERT
BY5-T ZEERAREIEC N L, BARELE L, 2hbH
Feh DIEEZEI U7z (Table 4). JEfI23% 108
TREEPs & 1 pg AV722%, fUEFCE 2 pg AL
T b, 7FAEF 2 T BT 3 B hCGG 1,000
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Table 2. Hormone level in the blood and semen analysis
Blood hormone level Semen analysis
Case LH(mIU/m) FSHmIU/m) T(ng/d)  density(10%/ml)  volume(nl)
3 —_— — i 62 4.0
6 "33.0 18.0 737 80 3.0
7 12.0 34.0 309 24 2.0
8 e —_ _— 32 3.2
10 9.8 14.0 436 _ _—

LH: normal range; 3.5-15.5 mIU/ml
FSH: normal range; 1.9-21.8 mIU/ml
testosterone: normal range; 300-800 ng/dl .

Table 3. BIEALOMEBEE S LU,
HHEOMN BRI DT

EIZEAD EIHEOD

Cose  mwEy HRES
1 = F(MERERL)
2 5 -

3 & -
4 - o
5 A -
6 5 #
7 5 A
8 5 &
9 a5 -
10 5 5

1U/R ofbErksicel:

Py #3LH & LTk 4838-HSD & 17a-OHase
TG DT & TR T A &, s
ELHEUVWERER U IBOMES 1 Tl Fedic K
LB coBERRRD LR A BNS. CRIEHL
[l C128%Td hCG 5% 5 2 /e » TER] 2 TIRIEE
Ps % lpg i bbb Psk 2ug Huvic
FEB 1 B L TREESRTEN: & & MRS s\ TEEY
R, R ORER 2 WIER 1 & B v EE o2,
BBETHAADI T, ERAOBEEEII TR
M UETLTwR. ZhB EoSERE s Tite
BlE HEBMOBERES T TRA LUET L Tu k.
Cl17-20 lyase % TFREMlic b UIEBRICOEREKT 2
ARy (Al
B P % 2pg BT TEAEEE 17a-Py X1 pg
FuTe 7RG 2T TR L OB M OB ERE

O FBEREY IR 7. BERERIIESD
ETEGMTHET AL SR (538-HSD; T
$12.0+1.8, =8l 4.9+0.8, P<0.05. l7a-
OHase ; TREAI: 27.9+4.1, E4AI: 14. 5£2.2,
P<0.05. C17-20 lyase; TREfl : 8.6£0.9, &M
:3.420.7, P<C0.05. ZfEDOHEAIT nmoles).

ER e B A BEREREM D Grade | BIOIH
OIIETIIAEBEEIL oA, Grade [ 2300 ET F
FE AT (4938-HSD; Grade | :5.9+1.1, Grade
0:386+0.7. 17a-OHase; Grade | : 32.9+4.5,
Grade [ : 12.8+2.5. Cl17-20 lyase ; Grade | :
4.6, Grade [ : 2.8+0.7. N.S., ¥ (i
nmoles ).

{8 =« OEEFIWC W15 TREA & EZAoRIDID D
BESIEME 2 INEL L 4538-HSD % X0 17a-OHase i
2, lEdich OFEEOFRNET L RBREMDOR
TBREBI 2 & 8 BB D O 7 R O TTRRET L.
Fig. 1 iR+ & < 4938-HSD #1250 T,
F RGN ISERBITHE, (ZIEHEA level ImEL, 21~
QA TEM & L36EAIF X 04 UREA T T REEmE R
L7z, 17a-OHase BT IHMATIL, FHEMELYR
T2, 5B ERAF IR I hEEYFT. Lk
Lok BEEANC X B EEHKE < AU I\ THER)
5 TOZELPREMYRT SO LA bRI.

£ =

FEENOEEIIHER, RRET LA WED
+%. Scorer® ¥ REIE TITHARD21 S, MMHIE
OPFERDL 1%, HEH9 7 B TIL0. 8% B D5 &
LTHk b, Ward!®, Johnson!? bz XIuiBEHEL T
130. 2~0. 4% H bh B E LT\wbB, 20T LilEy
BREDWINTD, TOELBBEEENTSH D,
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Table 4. Enzyme activities related to androgen biosynthesis

Cas A 343-HSD 17 2-OHase C 729 lyase
undescended descended undescended descended undescended descended

1 3.7 5.4 9.1 11.0 e —_—
22 10.0 7.2 24.1 16.1 5.1 —_—
3 12.9 4.9 41.0 25.3 _— -_—
4 _— — —_ —_— 5.2 1.8
5 17.8 2.7 22.3 8.5 11.6 —_—
6 13.6 8.4 42.8 18.0 8.4 4.6
7 17.9 3.0 23.0 10.0 9.9 —
83) 5.6 1.1 31.1 12.1 9.0 3.7
g 7.8 7.4 24.8 18.8 1.1 e
10 10.4 2.8 32.4 9.6 i —

1): nmoles/20 min/testis
2): /B o pregnenolone &

3): FBE o pregnenolone &
70- A°35 -HSD s 17a-OHase
6
@
2 504
£ -
s
= 7
3 5
3 30
£
£ 57 1 1
S 3
I 9
k] 10
2 1
£ 104 }[
]
0 v

10 20 30  4oyrs 10 20 80 4oyre
Age Age
Fig. 1. 757 LoBZFIEMES Y RT

EEE LS HRTHET A0 8\ oD & Bbh b,
EERVCBEC L ) BATHRYEET AYHENAET O
BHHLEFENE DI BEIEAOEN LR T
»Y, THROYHWEELHTLLORFEMILEL
5. b OREG TR I i & F] TEALES
DOFBRE S L AR OFRM & 5 YIER TR
ERTHE LT

B B 5 T HRE E o\ TR g
CIHEIhTEY, s & beEmEORTERE
ERETD. bbb O TR D LA CILEE
OBETHRESEZHE T35, 1288 LOISROREH T
HESE-co Johnsen’s score 13, T LARALL

I pg, hCG 1,000 TU/dayx3 days
1pg

DEEERIRT. O LREEEHCRBERDE, £
s Liehiy, Tk A 0B TR 4
U, ZOERERAG T EFRRA X b b RBFERES
ETTrcsamLTCwaintBbhs, EREHA
DE\ - Grade [ ©EI KT 5 Johnsen’s score 73
Grade 1 X DR\ 2 EIXARER B AR TFIZE B &
O—EIREEECH D - LEEST T 5.

Lol S, EEBATREICFRL CIRAKROLE
ZHEATLEE 3. o Lz EEH o2
e T TRANC B\ T BIEENEONER RE L
Twb b0 & Ehbhb., KPR BT B IEADEER
TIEIEAOHERE L L RBEANEROEETIAL
PEBEADLEE THLR TS, BIEAS PRI,
X DfEHR S testosterone DEFZRETH D, HE
AT TN BIBERC X VBFEINRL L L2E LD
k, X5 hBEREIEEMENOBETLETES D
DEEbRh 5. 5EF 6 T LHAEEED 2 £
EERE LI &, fER 7 Clikiir FSH o T
Beflo> Johnsen’s score 237. 5 EEx R LI &Ik
TR S BAMERE DD 2 L FRB LD L
Ebhs.

(SR EFE o androgen RO TOBRIL
LH-RH #7:/} gonadotropin &7fifE> =2 M,
R hormone level ol &1 26 BFE WLl &
testosterone AN T D 2 EBREBINT LS.
EES , P ACEERUAAIEEE TIERDOE
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TEIMREBREOE TR AL S, [[{J » b @ andro-
gen ARICEHET IER ERCOWTLE b D
THE §5% 58 fiv Bi+5% 453 8-HSD, 17a-
OHase, C17-20 lyase 3 X% 178 hydroxysteroid
dehydrogenase O HIET2E B BH b AT
B WolF5, b rERBREIC TS TR LS
Bl OEEFEFREL B L b i, s
SEXNEENRTOEZERN LD & UCTRRE & Eaa
ETD Py hBHO T AR EERF LR TER
WO UL, ZoOSREBREAYKRET S L incubation
BOEE Py NERLAEEEShTEY, 2okt
BB DELY LB IITE Y TR, Fioe ENK
BB RS e THERRE2? DHEA %R 45 route!®
THDHEND END Py #FEEE LS, 12kLT
AEOTERELERWT S0 EWSENH L. bh
HITEIIRE CRBE L AR BV, ERY0R L
FRE & UCoBEHMBE 3 L O incubation o
BItREMET L, 25~100 mg k% AT EHE
RO h B EHELHREN L, CoFETAVGTSHE
BREEOL Br ot o7, Nk EhoEe B8
Ps % lpg AocBs, BEREREE L CoBABKBEN
100 mg TH » T KGK THICEERITROBEL,
Z ORI T HIIEERIGM LA RE & AR R
BIRTHD, RAGITIREE Ps % 1 pg FVLEE,
BHMAMR S0 mg AFEREF L LT FGK TR 585
THEEEBIZEPZRD TS, ThbbEENHE IO
BABTE 453 8-HSD 72bU%, L 17a-
OHase FHEAMBBERIELEVDLTTH L, BB
HEPRE VEEEH I SRR T HET
T5. ZZCREM2, SLSDOERTIIREE Ps 22
ug L7 ZOBERISETROIEBEETFIZ50% L.
ETHhHY, oM ThIIEEEREED EBITTRE S
i Lle. Chict LEE 17a-Ps oRBHIER T
T BABIE BT L yg THRHSTHoTe. “DZ
O Eokite EAINTIE 17a-P, 2:5 A-dione
~ORENIIEEL, B RBHR X0l Ps
b 17a-Ps R CEZichbh 3 RBIIERTHB - &
FRLELCWb b0 & Bhhs. BlED k5 EkE
THRF LA ECe MEEEIK B WTE T 5 FERD
IFEEH L Ak EE Mk s\ T 458 8-HSD, 17a-
OHase % X8 C17-20 lyase EWSEBETTS
Z LA S . MR R fE BT Leydig
R RBI A RT & 02 %\ 2 & LEEHco iRk
ETERITHLDOTHS 5.

FEG] 1 O 12PN IAES] & Riq v TRA X b SgHl
TORE RGNS LR, Zhid androgen

105 19834F

R B 51 B EERREEME o optimal temperature
1345 CHL TH Y, 20~45C ORI THIUTHERERE
VR B A BARERTY B R LT B D0
LAV Tl BIERAK BT R U ERA
BEENBENOZEEL L b induction Ihi-FEE
bk — ISR BN S 27 b o L Bbhs. Lavlc
HHUBRER TR Ui ol CEEM & TR 815
androgen 5L h X LA EZHCETL, FLI2
BBITH > THIER 2 THBLN D Z & BN T
X DS CERE RIS & hCG T 58
o RIEH: S EEACET T 5.

& B

RS LORNANERERBECDWCTT M & &
BIR IL T 5 &8s T BAED %7 53 androgen
AR B 53 5 BE R O TEM: L A I E T 23D
bivic.

EFEAUSEATRIEAOBERERE S U< REAMER
OFfE KA COBABETLY Bbe s BEY
AHLTE W BT R X0 androgen AR B
S BRSO R TI XN T 5 BABEE TR 21 &
LICIREMESE &0 5 TRAVERD I o foled &
bhiz.

TRAAISEH S ARFEEEZC S\ Tk Johnsen’s score
Xl hormone level X hEABEEETRL B NLEL T
WAHABEROH B Z EFIEH LI,
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