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MOLECULAR AND ANATOMICAL STUDIES
OF TESTICULAR DESCENT
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The mechanism of testicular descent is multifactorial, and the process is known to occur in two
steps accompanied by different anatomies and hormonal regulation. In the first step, the testis
descends from the lower pole of the kidney to the pelvic cavity near the bladder neck as a result of the
swelling reaction of the gubernaculum. Next, in the second step, the testis descends into the scrotum
The first step 1s androgen-independent,
Recently, several molecular studies on

through the inguinal canal via the gubernacular migration.
whereas the second step depends on the androgen action.
testicular descent have been reported. Several factors, such as androgen, calcitonin gene-related
peptide (CGRP), epidermal growth factor (EGF), Hoxa-10 and insulin-like factor 3 (INSL3) have been
suggested to be possible regulators of testicular descent.
shown in androgen-insensitive human and mice (TFM-mice), androgen has been thought to play an
CGRP, which is released from the genitofemoral nerve, has been
The epidermal growth factor (EGF) may

Because cryptorchidism has been frequently

important role in testicular descent.
suggested to mediate the inguinoscrotal testicular descent.
promote both testosterone-induced wollfian duct differentiation and testicular descent by activating the
androgen responsive systems. In male mice, a targeted disruption of the HOXA 10 gene causes
cryptorchidism and the cryptorchid testes in these mutant mice are located in the lower abdominal
cavity, whereas the cryptorchid testes in male mice lacking the INSL3 gene or its receptor Lgr8 were
located in the abdominal cavity high. Recently, estrogens or environmental endocrine disruptors have

also been suspected to induce a down-regulated INSL3 expression and thus disturb testicular descent.

505

(Hinyokika Kiyo 53 : 505-508, 2007)

Key words : Testicular descent, EGF, HOXA10, INSL3

1. BETEO AR &
DTEMFNER

FHHETREICE T A e BRI E . 18 o
(2 John Hunter (3R OFEHIELN “cubernaculum” 2%
BETED “ft” ofHB%Z L Twb & L7 19324
Engleld ¥ v @ FEAR A &5 O3 P E AT T B % i
HET L EEERL, BETERICHMESLVE Y DBS
LTWw5bZ &2 LY. 19854 Hutson |3kEH: T
[ED AR 2 3208 L 2 NS0 5 RV E v LR
HFEMEENES L Tns s LTwbY. Rk
HEFEBR A & 4L L 7 B VR RS B SR AR Tl R 2 20 & BT
FCTHRTLOE—MHTHY, v hTIEIIEEI0~15
HORIZ, Ty M~ A% EOBEETIIBEDE
Whcionz, £-MHOKAELI0~15HEOH, FREOE
LS AN TEE L BRIV N 2 & JERE 12 R
B9 525 FEHIE gubernaculum (2 X D) REEEIFRH

* L R AR B N RS

ENTDREEZRHERE L T B 7208 — MR Y 2 K 3
ThE#Ez56n0Tw2aY (Fig 1). 20 H
gubernaculum Z I L CTHFEZR L, K 2 RELD
AR SELWHEE L THLANS 32— 7 —EHIEY
® (mullerian inhibiting substance : MIS) 3§84 S 1L
T&72A%, 4 MIS & H U KRR S 5w s
% insl3 HREHETHEOE—-MICB AN A VES L&
EZEZONTn5A, ZOEME LT, 1) INSLS #HnT
/RIB L7z~ 7 A TIEEEANORE TS S U
EPVERREE AT B, 2) #IC INSLS BT %8
FIFEHL L 72~ 7 A TR B8 A3 562 LN E ASHE B
LR L) CTHYT 22 E0lE»rH 2. 7
INSL3 137 v Fua 4 v % HOXALO & 37 L CHg
BEFRICHESLTwA 0L E2 5N T0AY,

FEH T RO _MIERER» O BEANORE TH
Y, gubernaculum @ migration IZFFE SN L. b b
TIINEA 24 E I F 1) 38 MEICSE T3 525, v b
Ry ATIEHAEER AT ) A1k 2 ~ 3 HOMIZH
FREIBEERFIFCTHRT 2. BETHICELD



506 WRALEE 53% 75 20074F

Fig. 1. ;EEBHE TR~y AT« A (BEIR
140 H O MERRH) 913 o k5 313 B i &
EBITFBENO B SETA T AL E L
TWwh, RIEFZEOFRE &R HER %72
w4, B (FIRI8H HOMEBT) i
AR L 72 BT 12 & Y BN O
PSS ICEE SN2 T T THAH A
Bl mic ES L cwas, T (PT)
WEHE, K 5 B, BN ; BERESEEE, G
%%é%,ME;¢%(iﬁ3;bw
).

gubernaculum 13 B A & BEEEA~ANT TIEA L ik
TAH, FOPIIE L2 BEEC X ) RS2SR AT
Tk S AR 2 REANFET 27, ZoETMHICE
Ty RruryoAPEREEZLNTS, 2O
HELT7 Y Far 2B/ RICRE2 6T 5 TFM <
VAR FBIOT v hu s v BE RS LTy
N CIEBIR B R T RO 8 DR E S ISR 5L
FTIEEE 72 3 RE LI £ 2%Y. —7, 45
7 v N ORI 2 Y % &SRR S ET
HZEIZOWTIEL 255N TWADS, Hutson
S1E7 v Fay y o & 0 BEEERBRARE D 5 25
&7z CGRP %% gubernaculum O it 5E 3B % i 14 1L
LR THAFET L LT 7o Fary
DRER TR TR IR 2 53 & 5 5K
HICHEBEER T 20 TIE % L, BESRBEAREZ /v

LM RIEHLZD 1 2L E LN TWA, 20
fio, REELSHETRICHTL2 7 Faryofife L
THEERE I 2 M X 0 SZ#F$ 5% cranial suspensory
ligament (CSL) % aBffi & ¥ REHLLLEBENNOT
BRI 1EM2H 5. —J, HOXALIO / v 7 77 &
< ATIEHME, AT ORI TERRE
BAGHT A EHESRTWE LY, Cowy
ATIIEETHROEZME 2 2 0 — L § 5 R
DB RAEAET S Thll~L2 ICREHIEET 5
A%, HOXAILO #f= T3R8 T ORI~ LT
FERER IO BB L TWwA Z 25, HOXALD 1k
IR L AFFOER O 5E T - L CRE TS
IS LTwabotBbhns'?, —%, LK
WY (EGF) RZMF~ 7 A TIIRE Ao RE L
HMAERICEEREZBEI L SN S, EGF 3REH
LoTF e Uit EETE e bicT vy Fasry
SHEREEEILL CTHRIEORBETHREIREL Y+ VT
HEonibERTEEZ LN TV LS W g,
Kurokawa &'21% EGF 7 v b % I\ 7= EER K
HAK 5 RSB EMT 1 O A FEMI D 563 12 EGE 2%
HEREEERTEWE L TBY 4%, BR~NOIG
HAHIfEE NS,

2. BETEEADBBIAMEDTE

AR, NATWETELE DS N R B O B E D5
FEERRH T LMEDL R ENTWAED, bivbild
NI THHWMBHWED 1 2THI 7 I VBT AT
VST METORE TR I L CEfEr 7] &
3 e 2L TEAY. T RO
TINVRIT AT V2GS ST v MEFTIIFEHE
T DFEE & JEIENAS BT B AT & AU AR R IR E
(RIS ES B (Fig. 2). 79 VBT AT IVASNE
ERER TR 2 BRI 2 2 L5, FEHE TR
HT#ETE L CRbEFEISN TV INSLS &7 %
VEET ATV L OBEEMIC OV THET L7z, SR
v MNIZEJ T F V7 %V EE (mono-n-butyl
phthalate) @ 1 %iR&f# & #EAx15~18H £ T4 HIH
PG L, WHRI9HICHLY 1L 72 MERG - O BERENAE B T
MEfE % BTz, ZORE, HIR19H H OB RO
B TR T ¥ OVER T A OV GBS T v b
O — VHRIZHREREICHA LTz, 72 RT-PCR
B AW CEIRI9H B DG REH N @ Insl-3 mRNA
DOFEWE R L 7245 %, Insl-3 mRNA OFH L 7 ¥
VT AT VSR T~ O — VBRI A TR
PLTW, E5ICT7 VT AT VG CIIIRE
7 v N ORERIEFORENE L {EESI N T L
L0 75 VBT AT IOVIIIETRE O INSLS 053 %
P2 2 L2 XY, REHRER OFE & JERENREEE T
W P s LR OSBRSS L Tn b 2 e



AT REHET R -

Fig. 2. #IRIOHE®OZ v MR A 750

e 257 V#%55 b, KN (L
5 CHEE UAS S X IEEN S AL TR T iR
FREICAIE L CTWwWA, B o>y ra—)b
AN A LN YA - Y
0B O SEER AT ISR ST
WwWn, T; B8, K; BlE BN ; Bt
SHES, G ; REESEa CUEkl7X D B1H).

RIEE N7z, FEEOHE1Z Wilson 5 b ¥ F b AF
VT ZNVERZ AT VAT v MMaT o INSLS O %
HHIT 52 2 HEL TR,

AR, A oM LI HOXALO %2 INSL3
e ENUEEEEO B BREHR T REMEET & L TIRE S
NTEA, v b OEIEEENICBWN TSI L Z
NOEDOBETIEF AN LI L THERRE RO S
NT VWIS s i o 5 A 5 RIS % 019 C
NIE4 ODRFPEEMWMEHLTWwEbDLEEZR LN
L, ERICEETEEORLS N WIER S IEIE O
T ORI ICHE T ERERE T O%HE L — 8k
VI B AR T3 AR RS A5 A 2 T e
3L THS .

X 73

1) Engle ET : Experimentally induced descent of testis

in the Macacus monkey by hormones from anterior

DaN ALY/ 507

3)

5)

7)

10)

11)

12)

13)

14)

15)

16)

pituitary and pregnancy urine. Endocrinol 16:
513-520, 1932

Hutson JM: A biphasic model for the hormonal
control of testicular descent. Lancet 2: 419-421,
1985

Shono T, Ram-Anderson S and Hutson JM:
Transabdominal testicular descent is really ovarian
J Urol 152 : 781-784, 1994

Zimmermann S, Steding G, Emmen JM, et al.:

ascent.

Targeted disruption of the INSL3 gene causes
bilateral cryptorchidism. Mol Endocrinol 13:
681-691, 1999

Adham IM, Steding G, Thamm T, et al. : The over
expression of the insl3 in female mice causes descent
of the ovaries. Mol Endocrinol 16 : 244-252, 2002
Feng S, Bogatcheva NV, Truong A, et al.: Over
expression of insulin-like 3 does not prevent
cryptorchidism in GNRHR or HOXAI10 deficient
J Urol 176 : 399-404, 2006

Backhouse KM : Embryology of testicular descent
Urol Clin North Am 9 : 315-325,

mice.

and maldescent.
1982

Hutson JM: Testicular feminization: a model for
testicular descent in mice and men. J Pediatr Surg
21:195-198, 1986

Shono T, Ram-Anderson S, Goh DW, et al.: The
effect of flutamide on testicular descent in rats
examined by scanning electron microscopy. J
Pediatr Surg 29 : 839-844, 1994

Larkins SL, Hutson JM and Willilams MPL:
Localization of calcitonin gene-related peptide
immunoreactivity within the spinal nucleus of the
genitofemoral nerve. Pediatr Surg Int 6 : 176-179,
1991

Satokata I, Benson G and Maas R: Sexually
dimorphic sterility phenotype in HoxalO-deficient
mice. Nature 374 : 460-463, 1995

Podlasek CA, Seo RM, Clemens JQ, et al.:
HOXAI0 deficient male mice exhibit abnormal
development of the accessory sex organs. Dev Dyn
214:1-12, 1999

Cain MP, Kramer SA, Tindall DJ, et al.:
Epidermal growth factor reverses antiandrogen
induced cryptorchidism and epididymal develop-
J Urol 152: 770-773, 1994

Gupta C and Singh M: Stimulation of epidermal

ment.

growth factor gene expression during the fetal
mouse reproductive tract differentiation: Role of
androgen and its receptor. Endocrinol 137 : 705~
711, 1996

Kurokawa S, Kojima Y, Mizuno K, et al. : Effect of
epidermal growth factor on spermatogenesis in the
cryptorchid rat. ] Urol 174 : 2415-2419, 2005
Imajima T, Shono T, Zakaria O, et al.: Prenatal
phthalate causes cryptorchidism postnatally by
inducing transabdominal ascent of the testis in fetal

rats. J Pediatr Surg 32: 18-21, 1997



508

17)

18)

WRACEE  53% 75 20074E

Shono T, Shima Y, Kondo T, et al.: In utero
phthalate

insulin-like factor 3 gene expression and the

exposure to mono-N-butyl impairs
transabdominal phase of testicular descent in fetal
rats. J Pediatr Surg 40 : 1861-1864, 2005

Wilson VS, Lambright C, Furr J, et al.: Phthalate
ester-induced gubernacular lesions are associated
with reduced insl3 gene expression in the fetal rat

testis. Toxicol Lett 146 : 207-215, 2004

19)

20)

Baker LA, Nef' S, Nguyen MT, et al. : The insulin-3
gene: lack of a genetic basis for human
cryptorchidism. J Urol 167 : 2534-2537, 2002
Kolon TF, Wiener JS, Lewitton M, et al. : Analysis
of Homeobox gene Hoxal0 mutations in
cryptorchidism. ] Urol 161 : 275-280, 1999
Received on March 1, 2007
Accepted on March 15, 2007



