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WE  FH AT @i (stem leydig cells, SLCs)R AL T F AL LA M N E SMBE 69 — K AR
T tmpe, BA 4H B R EH Ao SR, T AR A4 AR 8] R 4a it (adult leydig cells, ALCs)®T
VA K B A A5 b B, RAEMESHMIHIREER = A 69 T R0R, T2 55 )4 o £ 58 0 A 329
1. @ TSLCsA A, 245 FHAT LRSI AH] Fa 16 KL 5—1';77‘[’576’359?714 FREN. &
L EZATSLCsHIAR . T AL B KIGIAF 5 AAHI A BN IR BL R 5 AT 4238, VAR EESLCsAR
Fo A Ay e A B 2P 5 AL R R 64 e AR ) BT R ak

KA SRR SRR bR HEEEAN A

Research Progress of Stem Leydig Cells

YANG Meiying, DU Yitong, CHEN Huifang, HUANG Qiliang, BAI Yinshan™
(School of Life Science and Engineering, Foshan University, Foshan 528231, China)

Abstract  SLCs (stem leydig cells) are a kind of adult stem cells, located in the lateral wall of seminiferous
tubules in testicular tissue. They maintain the balance of self-renewal and differentiation. ALCs (adult leydig cells)
differentiated from SLCs can synthesize and secrete large amounts of testosterone which are the main source of tes-
tosterone production in male animals. ALCs are widely involved in the regulation of reproduction and physiology
in the male animals. Due to the late discovery of SLCs, studies on specific markers, potential regulatory mechanism
and clinical application are not in-depth. In this paper, the origin, molecular markers, self-renewal, differentiation
mechanism and clinical application of SLCs will be reviewed, so as to promote the study of SLCs and the clinical
application of SLCs in the treatment of diseases caused by androgens deficiency.

Keywords stem leydig cells; testosterone; molecular markers; proliferation and differentiation
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FHER IR B TR AN 2, AAEIR Z 058 — 4 Ji5 4 8] J5 41 B (adult leydig cells, ALCs)#&SLCs
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YNETE RGN R B AT Re g de e 5 E BN AR
Mo ENRIIERBT LRI, BEAE FER G, Rl
S SRR N ) SR KT 2 BT T B, 24 LT SR
AR T IR E A N 2 5] E A R B = 25 S Ak (late
onset hypogonadism, LOH)™, == 3% I 4 4 T fg [
TG KK B IEH A A RE 71N BEREEREIRP. B R
18T LOH M)A 2T By A2 52 B R 4 7897 v, (KIS
B b 78 2 W, FEANREMR VA . AW IT RN, R SLCs
Fe AR IR ST LOHI® 75 V2 B B 1 2 FH A, H H
Al X FSLCsF A ¥ ST LOHM W 5L I8 HE AN 2. A3
W H R ZRIASLCsHIRIE . 7 Fhnic.  H 3RIG5HE A
IO DL S R B FH S5 00T 78 3k 2, DA 2k SLCsHE
FUAE PR, 9B I3RSk = B 5| B 00 1)R T
BEE LA

1 ERALB5ERTAREIR

B RS20 A A7 1 D Re R 8] B 41 fd (ley -
dig cells, LCs)7 A IR fifi B 17 [] J53 4 Jfd (fetal leydig
cells, FLCs) Ml A% 5 HH I ALCs.  WF 5T % B, FLCsAll
ALCsHIR AN i )5 AAFAEIR K2 7. FLCs)E
A Z Phuli, AT RESIIE T R e I 300 4 i S R R 0k
2 8 1 A 1% K] -1 (steroidogenic factor-1, SF-1)[7 [A]
JO A, AT R SRR T R AN R AT AL ) A
FLCsE A A BN 73 WA rE I — B (1) D e, 76 G i B
REfLHEMEVE B TE R G RK B — LR TTRIR, FLCs
FEREPESN W) AR JE 2R Ak, HLAE AR/ B 47
SRAFAE, {2 T HA B 2 i BB &g /b, %
B/ BRATUAA B 2/ P FLp e 72 R SR
A2 LIS BA, B A5 FLCs 18 4k — L8587 1) 52 AL R] 5 2R 40
WO R B, AH T AL BRI AR A, FOHME 25 25
Y08, MR IR E R RN ENTT . 58 T-SLCsH 2
I, AR HAEME R E M a7 E". N
J i B 1A 43 25t 1) 360K Hes RN G L 135 TR] Y 41 P 7 A4
AN AT 3 A HFLCsATALCSIE R (H B A #F 78 2R,
HEPES P A S5 TR A e 43 B 13 2ISLCs, R AEH &
Jfi — H BL iR (ethane dimethane sulfonate, EDS)$F 5
P 22 FRALCs, SLCsH] LA 38 58 I 73 0 B N ALCs,
2 7NSLCsat: th A4 5 A B WY it — BARAEE 1, 22
ALCSKYR )T A, 1X Leriff 55 % B, SLCsIP R
WIFAIERE, e BAEM IR FLCs /0 5, 106k = AH
KAUEHE AT, A1) 75 B — AR .

FEHEYE N H F WG, HTSLCsKE LN

ALCs, /3 P S ok o S K T 2, S
U 7E — S KPS AR R T K T AT
PEED YRR LT RE B AR A 5] T RS
R,

2 2B TS FIRIE

SLCs#IA £ Fh 2 68 T 41 I A0 A= 5 T 40 B 16 5
TARE, R B 2 A A0 B T 40 B AL .
WF 78 K I, SLCsFRIASF-1. [ B 3% & il rE
17 2% M (steroidogenic acute regulatory protein, StAR).
T4 FKob(integrin a6, ITGA6). [ B Rs 7 14 IR G T
J5i1(stage specific embryonic antigen 1, SSEA1). [
I35 4] K7~ 52 A (leukaemia inhibitory factor recep-
tor, LIFR) AL /MR A7 2E 2B K R 7 32 A ol 3 (platelet
derived growth factor receptor alpha, PDGFRa)%5F5
WD), (EALKIELCsIE R 70110 72N A
R B AT/ B R 6 LR 393 52 AL 1 i o ) T 4 P A
X R VG B B S 3 %% 5% K FTI(chicken ovalbumin
upstream promoter transcription factor II, COUP-TFII)
A% ¥ 5% R -7 GATA4!M . 78 5 BE DR /N BR A 29 5
B [ B 5 GFP# A (Nestin-GFP*) [ 41 g /&2 SLCs!';
GEZE"HIPDGFRafi& 7t Ji7 38 1o 4 % 50K B Ty 73 25
PRAFHAEJETREIKERSLCs; 53 4b, #id i HCD51-
PES 5 e 12 70 B 3R A5 A2 JR 7R /N BUIISLGs, 3
AL 7%, IX LSS R IR [ SLCsTE % AL
5k R IENESTIN. PDGFRaFICDS15 5 4. 1Ak,
B U S, 4 B A1 25 5T AH G 22 [COL6A3(collagen,
type VI, alpha 3) #l FBN2(canine fibrinogen 2)]. 5
Zi 8 F12(cadherin 2, CDH2)F1Notch /7 5 i 4 #H % 2
F1(FURIN. FHL1FMMCAM)% 7£SLCsH i K 7 %
B. ERKKHISLCsH £ IEmGSCs M £ fE T4
JI 5 FARic, WGPR125. THY-1(CD90). ITGAG-.
SSEA4FITRA-1-814%, 1X L5 45104t 72 i& A SLCs.
mGSCs 12 e T4 VRV (1) 3 2 A2,

8] 78 i T 41 g (mesenchymal stem cells, MSCs)
Fe Tl i AR ) 2T R A R ) 22 RE T4, AT AE
LALLM E o, BA A0y 2 M 240 Y RE
71, B R, B e B, MSCsHIAFAEVEAR &
HHCD29. CD44. CD51. CD73. CD90. CD105
FICD166, 1X L5 b5 E W) AESLCsIF & [ 5P,
11 HL.SLCst E A7 AR 7 ARk 4 i i 70 Ak e 00, g
DL SR FMSCs 170 THFAE . R, 1R 2 WF7E o,
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R1 ZREFRMER S FHRID
Table 1 Molecular markers of leydig cells

R A oy FhRid 22 R
Cell types Species Molecular markers References
SLCs Mouse/rat COUP-TFII, GATA4, LIFR, KIT, SF-1, CD51, CD90, PDGFRa, NESTIN [10,14,18]
Pig SSEAL, SSEA4, CD29, PGP9.5, NANOG, TRA-1-60, TRA-1-81, GATA4, [3,19]
PDGFRuo, LIFR, CYP11A1, CYP17Al, StAR, NESTIN, CD44, CD51, CD73,
CD105, CD90
Primates GPR125,ITGA6, SSEA4, TRA-1-81, GFR-a, STRO-1, CD44, CD90, CD73, [2,16,20]
CD105, CD166, CD271, VCAMI, VIMENTIN, PGP9.5, OCT4, NANOG
PLCs Rat LHR, COUP-TFII, StAR, SF-1, 3B-HSD, 3a-HSD, CYP17A1, CYP11A1, HS- [10,21]
D3B1, KIT, PDGFRa, SRD5A1
Pig PGP9.5, SSEAL, SSEA4, NANOG, TRA-1-60, TRA-1-81 [3]
ILCs Rat HSD11p1, HSD17p3, CYP11A1, CYP17A1, 30-HSD, 3p-HSD, SRD5A1, INSL3,  [17,21-22]
NRS5AL, StAR
ALCs Mouse/rat  LHR, SF-1, 3p-HSD, 3a-HSD, 17B-HSD, CYP11A1, CYP17Al, StAR, 11B-HSD1,  [11,15,17,23]
HSD3B6, HSD17B3, HSD11B1, CYP2A1, CYP2A2, CYP2A3, APOC1
Human GATA4
FLCs Mouse/rat CYPI11A1, CYP17A1, HSD3p1, INSL3, LHR, TSP 2, StAR, SF-1, GATA4 [6,11,23]

SLCsH PR A 52 FuH () 18] 78 57 140 il (testis derived
mesenchymal stem cells, tMSCs)>'®!, 7ESLCs5F #
MSCs: [K 235 43 #r H, 7 H X R R 40 g A7 78 5%
/NI 2 5, HHNoteh(E 5 2k ((NOTCHIFIMFAPS
VA TNN. CD68. FCGR2AVL N LAPTM 5% 3¢ [A]
FEH B MSCsH iK1 3R3% ; 1 DES. C2CD4D Al
RGDI1566401% 3 K #ESLCsH ) 151 7K - 1k, 3
LE B 5T 1) S 7R, SLCs 5 i BEMSCsTE T RE Al A& K 32
K7 AR N FEEIE .

SLCs ANk [ B G AH 5C I Bl R A2 s A A
% % 52 /& (luteinizing hormone receptor, LHR), (/> g
B RN 43 A B2 AU, SLCs -4 A AR i 1 52 . [A]
JFAH. 41 B (progenitor leydig cells, PLCs), FFif# 1A%
AR (KA 045 Pl 45 PASOMIBE 2 (P450sce,
ENCYPHIADRUE A (ILHREE(E DM, #k— 25 701k
A 52 AL 8] J5 41 i (immature leydig cells, ILCs),
feAd S2 i & i, MPLCSEIILCs/r it #Evh, Bifk
1A PAH. CLIC6. C4B. CYP4F4 I HSDI7B3%5 3Lk 1),
5 52 5 G B AR v i AU S VAN T g 5, A
3o- 2[5 AU (3a-hydroxysteroid dehydrogenase,
3a-HSD)FIZE [ -5 030 SR SN, MILCsE|ALCs 7y
Ak A2 v, 25 [ R A I 1R AH DG BE I CYP241 . CY-
P242. CYP2A3MAPOCIZ:3%15 8.3 i, 3p-HSDA
i 54 X 73 (insulin-like factor 3, INSL3)f %35 /K -
(EATE S N=R

3 Z|AERTHMEIETES 7L BE

SLCsE A 45 1 3 5 37 A e S [ BEA R Th RE 2
LA RE 24, S A I S T A e 1) 25
[A, SLCsiZ 45 43 f. APLCs. ILCsFIALCs, fix &ALCs
BENEARRE T, 7R M R I K TV 2 R AE
ST D, FnSLCsHY A 40015 508
P& 3 EAFEKIT(c-kit). %4642 K K FB(transforming
growth factor B, TGFB). 07514 X -F(desert hedge-
hog, DHH). Ifil /MR A7 A A= & [R] 1 (platelet-derived
growth factor, PDGF). [ Ifil /7 #1l ] [ F-(leukaemia
inhibitory factor, LIF)5# 15 5 1 I, 1X L8435 538 % L
TEMIEH, SEMSLCSHE MR ZS -
3.1 KITES@K

TR, I SCRFAH AL 2 A 1R 41 il R ¥~ (stem
cell factor, SCFRIKITL) 5 SLCs 3 iA % & IR i ify %%
kit & J¥ KITL-KIT, 3405 P13 B (5 5 38 7%,
IR I SLCsIStARE [ 3R 15, 75 F:SLCsy 44 Fl 52 [l
A RPY, v R E IKITLAE {2 #ESLCsi [ & 5
i, HESE A EEACH A EECYP11AL. CYP17ALM
HSD17B3 KA FSLCs 401021,
3.2 TGFPBRIEESBE

TGFB1. AMH. U 2 ARl 2 3 N TGFp
8 28 5 R . TGFB1AT BL A B SLCs Y 14 5, 4 1
SLCsZr 4625, AMH7EPLCsH i i 5 AMHITE 52 {4
S5 G E AR FE I, PEICLHCGRAICYPI7ALH]#R
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TR IKY, T 2 T A K, F ) L PLCsIE FE
BUE 2 A5 SLCSHIPLCsIE 324455 J5 R SMAD
H AR IR AL, HISSLCsHIPLCsHY 55 444 2= H AT
NI SLCsH 5 (14 H M.
3.3 DHH{ESE#E

DHH # W\ 42 IF 15 SLCs 731k iy ¢t ] 1~ 299,
DHH/E 5 ali@ it Fif SF-1 MICYPL1ALHIRIE, 5
$SLCs 62", DHH 5 PTCH1%2 /K45 & % FLCs [
Az ot B A B BN A B, DHH 2S48 8k 2k 2
S BB PE /N B P PR Y, itk Ab, DHHAH G 1)
25 [ B AR R T P TWTL, £ #CYP11AL. CY-
P17A1. 3B-HSDAIStARSE 1A Hitt 2 s SLCs 53
TR 1E R, 5286 22 0, DHHEXDHH#E 7ISAG 5
HA 5 ¥ (W PDGFBBELFGF2 B i i7% 20) Bk & i
FAW, S20 A Rt R S A LH E E S8 2,
UE BADHHXTSLCs 73 A ALCs i [ 5 & Bl 1 L
A B,
3.4 PDGF{ESi@k%

PDGFAAMIPDGFBB/ZPDGFH] i > — & 1k,

Promotion: KIT(low-concentration), DHH,

Promotion: bFGF, NGF, DHH, IGF-1
Inhibition: FGF2/16, PDGFBB, TGFf1

Promotion: LH, Li, DHH
Inhibition: PDGFBB, TGFf1

EGF, bFGF, G-CSF, BPA, PDGFAA, Li, 3
IGF-1, NGF ’& ) | PDGFAA/BB
Inhibition: KIT(high-concentration) SLCs P Inhibition: INHIBIN, TGFB1, AMH,
nhibi g R L
FGF1/2/16, LIF, TGFp1, DEX, PDGFBB, | PKA signaling pathways
AMH, Notch signaling pathways, Wnt
signaling pathways
A &

73 Al 5 FESLCs b % M (1) 52 A PDGFRa T PDGFRB 4
&, YIREfE #ESLCsHE FA!; FESLCs /AL id 12 AR 4l
PDGF — Z AR M AN B A X m {EH, PDGFAAL
PDGFRo45 & Al i #ESLCs %344, PDGFBB-5PDGFRp
S5 MM HISLCs 7 4b 2, FELCsH [ i AE Rl 40 iy
HPDGFH # 1) PY A~ B 52 (SGPLIFIPLEKHAT) ] LA
T 2 [ A8 4% 0%, PDGFRaJE IR R 5k (1) /N B8,
ALCs/M 5%, (K, PDGF(E 5 /& SLCs[AJALCs
I — AN E @ M. PDGFRofF 5 18 % tH AT
DU BEFLCs AR P4

LIF/2 40 A 2 40 M DR+ 530 B A iR 2
—, WA FIAK-STATI AL 7 24 Ji 15 10 B (1 B
(mitogen-activated protein kinase, MAPK){5 = i i (/¢
HESLCsIIHGHAN . e 2 4 2 o 2E 4K K7~ 1 (fibroblast
growth factor-1, FGF-1)P1, FGF-2%, FGF-167* I
DEX(dexamethasone)** '] {i£ #f SLCs A1 PLCsH45H ,
F#{XLHCGR. SCARBI. CYPI1Al. HSDI1783.
HSD11B1FIHSD3P145 3 [ i 7 pi g (1) 2, 1 i 4
HISLCsor . HHFGF-9Ri R IILCs K B A4, K4E

| Promotion: KIT, DHH, FGF1/2/16, EGF, |
| LH, LIF, ACTIVIN A, G-CSF 1

| Promotion: KIT signaling pathways, T3, |
| FGF2/16, IGF-1, ACTIVIN A, EGF, |
| PDGFAA 1

PLCs

Proliferation

&

‘ Differentiation

KIT: F4IH0 A 132 14; DHH: Y31 N1 EGF: %A K K1 FGF1/2/16: BLAF 4R 41 M A= 4 I8 1 5 18 5, G-CSF: RL4I A S 9 ) 8 18 1
BPA: XU A; PDGFAA/PDGFBB: HIL/MRATA A2 K FlF (1) — SR AA/BB; LIF: T4 KT TGFP1: 44K FFp1; DEX: HiZEKHA; LH:
TRB AR T3: HURBRISER; IGF-1: R Z A KA 1; NGF: &K 7 AMH: STl 8.

KIT: the receptor of stem cell factor; DHH: desert hedgehog; EGF: epidermal growth factor ; FGF1/2/16: the family of fibroblast growth factor; G-CSF:
granulocyte-colony stimulating factor; BPA: bisphenol A; PDGFAA/PDGFBB: platelet-derived growth factor AA/BB; LIF: leukaemia inhibitory fac-
tor; TGFB1: transforming growth factor B1; DEX: dexamethasone; LH: luteinizing hormone; T3: thyroid hormone; IGF-1: insulin-like growth factor-1;

NGF: nerve growth factor; AMH: anti-miillerian hormone.

Bl SNmsRstiE BT eAaiEE o (L E R

Fig.1 Factors influencing the proliferation and differentiation of SLCs
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PR 13, FGF-1618 1 BE PI3K I [ AKT1/2.
ERK /22 (AR 1 R AE TR ME Y, R KA
¥ (epidermal growth factor, EGF)PHIXU iy APSTA] DL
it Fif StAR. 3p-HSD. CYP11A1 fIHSD17B3%:3%
I B2 RSl R 2 08, (I a3k S 1 & AN 5 R SLCs i
P A K KT (nerve growth factor, NGF) i i % &
T S 52 A AR TS 228 37 35 2 A A 5 I SLCs-
PLCs-ILCs7 4507, Ji it 1 5 StARFICY P11 AT
FIE, MLt 52 1 sl

4 ZMERS 7 UWEE

2 ] 2 N [ B AE ALCs 9 HH 52 i & B8 AH O g ff
AN TR A ) W EEVEAETERS IR B Thie
Yedr. MR IRACE . LA & DL B i % B R
BEE/EAM, 2T - R4 (hypothalamic-
pituitary-gonadal axis, HPGA)[ 455, S RiH = 2>
FESZ N 28 AN FIRE JJ90, 58 0 2O PRy Aok
BEEAL S (MR o T A 6 ) 385 A, 288 T A it Ty e
TR AT, AR I b 2 T 5 R D

TEMIAI A, ZER A S 7 7 2 HFLCs 5
SR Z 5 4 e ¢ U(EI2)P . FLCsH 4 I [ i
7EStAR. CYP11Al. 3B-HSD. CYP17AIHMEHR T
FSCRFE AR — I, 1 NSRRI, 32 AkEAL ) 17B-HSD#:
RS . AR R G A 53 S B B 52 2 R 0R
VAN, WA SIPICR R /N BR)S2 R (1) & Bz
TFHPGAM, A5 AR #5444 il 2 (luteinizing hormone,
LH) ™. RACEINYI(EHE N SE) 52 B 50 5 Rt

“* LHR/LHCGR| /

* Androstenedione
[ v

?,\
go
S
Ry
T .
1

FLC

ST HPGAZ 8N 28 IR 14 13 25 (human chori-
onic gonadotropin, hCG) ¥, J& HHELH 4,
HRERWPLLE, SR G RS 7 il F 2 HALCs
FE (BB A BCE AR 5 IR IR ZE AL, AN 1)
&, ALCsH %L 17p-HSD, A HE L FHMMS 5; i
ALCs =2 i (1) 4 B 5 43 Wb E AR BHPGA I i i LH
BEhCGA M, AT DU ——52 AL, it & 45

% (osteocalcin, Os) iz,

5 =8I FRTZHAEIE KR R B

BEE N 220 b R R B3R A 3% s ) G K,
LOHAN A1 2 48 55 1% e 383R # 7 ih = 25 45 ik (partial
androgen deficiency of the aging male, PADAM) A Iy
MR A, Horh ) LOHAH G195 8 3 22 /2 FHSLCsi
53 A0 52 W 73 WA AN 2 51 AR, R ALCsEUE B/ BT
AE T B, BIFIT oK, K SLCsHE 1 ) 245 R KK
NN, SERR AT BT, A BT e R B
Z PO, WAL IR, SLCsFE M TR YT 52 B Bk = S 42 41t
BT E WA, AE I IGURIT 5 rp o o A AR B IR DN B S
HH4F B SLCs, K ILCDS 1 AT LAVE 1240 i A i
Y, 3 HoeAT AT AAE BRI 52 LI N 0 e T RERY
WA BTN, SLCsTERS B AT B 3R EHT A 2 7] 41
WHIRES1, REAE— A R Ay 2 R A 4
SLCsH A AJ 3 43 R 5 BRLCs /- LRI & 3P b 5
PER K, (2 52 B 2 WA R R S AT AR, SLCs H
PR AR PT LASR v MLV S22 B0, I Se R Fe S o
T SLCs¥R YT 22 i ik = FHER R 70 A 2 B A R I

Testosterone

Sertoli cell

StAR: [ B3 & A ME AT 8 11, CYPLIAL: PASOMIBEZLARRE; CYPLTAL: 4 (A 3 P450 17B-F2 4L 3B-HSD: 3B-F2 245 [ e [t UMl 17p-
HSD: 17B-#2 2 8 B Jln 088; LH: 3R iR hCG: ANRB IR MER ISR LHR/LHCGR: {2 WAL B R 2 A/ B IR P IR 21k

StAR: steroidogenic acute regulatory protein; CYP11A1: P450 side-chain cleavage enzyme; CYP17A1: cytochrome P450 17B-hydroxylase; 3p-HSD:
3B-hydroxysteroid dehydrogenase; 17B8-HSD: 17B-hydroxysteroid dehydrogenase; LH: luteinizing hormone; hCG: human chorionic gonadotropin;

LHR/LHCGR: luteinizing hormone receptor/human chorionic gonadotropin receptor.
E2 BERREAFLCSZEE RS 72

Fig.2 Regulation of testosterone synthesis and secretion of FLCs in embryo
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GnRH: {2 P IR RO 3 PRL: MEFLEE: LH: MRS AR AMH: $Ui #1ia; hCG: AORBIRIEIEIRIMER; Os: B 453 PHLC: BEIEAEC;
AC: IR IRIMUEE; GC: SHRIFMUEE; LHR/LHCGR: 3 /R /E i 2 2R/ 9B IR PR IR 2K 2 1 EGFR: R B4R K [ T2 4 TRKA: & fR
BESZPRA; p7SNTR: p75HI4E S 77 R 24K, PKA: B AIWERA(C: AL, R: T IE); PKC: & F1EEC; NGF: 124K F1; cAMP: IR fij
H; oGMP: H8 5T, AMP: —BEIRIREF; GMP: — B % ; AMPK: AMPIRUE K (A PKG: & TG, MEK1/2: {2/ 257510 R g
Bi§1/2; ERK1/2: 7> 2S5 (L8R P10 1/2; CREB: IR IRTT AN ITH45 15 8 17, GATA4: GATALS (5 8 174; StAR: KIS BEHER &5 R i 15
HEH; CYPLIAL: PASOMUBEZLRET; CYP1TAL: 170-$24LK; 3B-HSD: 3B-$£S[E W5 i ZU5; 176-HSD: 17B-$2 3 E Wi A8 11: Fhmie

GnRH: gonadotrophin releasing hormone; PRL: prolactin; LH: luteinizing hormone; AMH: anti-Miilleria hormone; hCG: human chorionic gonadotro-
pin; Os: osteocalcin; PHLC: phospholipase C; AC: adenylate cyclase; GC: guanylate cyclase; LHR/LHCGR: Luteinizing hormone receptor/human cho-
rionic gonadotropin receptor; EGFR: epidermal growth factor receptor; TRKA: tyrosine kinaseA; p75NTR: p75 neurotrophin receptor; PKA: protein
kinase A (C: regulatory subunit, R: regulatory subunit); PKC: protein kinase C; NGF: nerve growth factor; cAMP: cyclic adenosine monophosphate;
c¢GMP: cyclic guanosinc monophosphate; AMP: Adenosine monophosphate; GMP: guanosine monophosphate; AMPK: AMP-activated kinase; PKG:
protein kinase G; MEK1/2: extracelluar-regulated kinase kinase 1/2; ERK1/2: extracelluar-regulated kinase 1/2; CREB: cAMP-response element bind-
ing protein; GATA4: GATA binding protein 4; StAR: steroidogenic acute regulatory protein; CYP11A1: P450 side-chain cleavage enzyme; CYP17A1:
17a-hydroxylase; 38-HSD: 3B-hydroxysteroid dehydrogenase; 17B-HSD: 17B-hydroxysteroid dehydrogenase. 11: increasing.

E3 REHIALCs=EE& R 53 b i3iE

Fig.3 Regulation of testosterone synthesis and secretion of ALCs in adulthood

I PRACR, (B H AR FEOEIE KD, V32t — SRR E IR B R 3R, A2 2 50 MR AR A B

BRI R LGt 52 W 5 32 B B 20 WA AN 2 2 B
PUAR R IEH AP RE, 51K ImRRILZ MR . 5
6 RE Ly TEITIEAR L, SLCsHERIR T /75 15 38 By

SLCsfES2 A AN /NE M EE b, nTZERF AHEF SR IEMEEXE, 20 PR i B A BT 7
ortk, £ 2R R REEER T HALCs, V. HSLCsI 4 Fhnic MRS LGB 7L HEARIRN,
S5 MM W RKEEM, KR MEESIRAgER  ACORREEE IR 7 A I ARG T B BLH, IR ATT &
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