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Exercise and Sex Hormones

Shin Shan, Lu

National Taiwan College of Physical Education

Abstract

It has been well established that anabolic effect of steroid hormone
skeletal muscle and then robust athletic performance. Recent studies ha
cused on the effect of physical exertion on sex hormones. The purpose o
review is to examine blood levels of sex hormone following exercise.
basic neuroendocrine physiology, sex hormones are regulated by a so
mechanism in which hypothalamus-anterior pituitary-gonadal axis and
cellular cyclic adenosine monophosphate play an important role in
and release of sex steroid hormones. Animal study demonstrated th
raised blood sex steroid via post exercise wich elevated lactate to sti
increase in intracellular cyclic adenosime monophosphate in gonodal tissu

not regulated by gonadotropic hormones.
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il

= Hi

— T R A SR & R S MR B R
RIS - SRR - FSPIRET R B I S I - 5
RESHL A NETHREL0 %—80% - 30-455 HZ BN RS HIE 5 | 5
15 1 4 B L 739 — 3796 - 3 B I 7 o L M S 7B
T2 IR - AT R ATRE (sub-naxinal ) SEBES FIIBE 5 (4%
2 U 4B (23, 96) B T I (6) - MM B R th e E Bhsa s
SO _EFF(21, 37) © Jurkowski et al. (37)fk HISE Eham A S OF 5L 43k
MR BB - RS SRR ERES YRR - 1
RS IMRAY) - DRI 3 55 4 T SRR e 1y R T AT R AR

Al MEEERR R

—  Z @& (Testosterone)

ALK (Leydig cell)BR R 1695 % M - & FAHILL
FiREE (acetate) & FUME [E BE ST U /MEE FEAS B 1 (low density 1ipo-
protein; LDL) #LFEZMEEEE (cholesterol )Rk} » 1EHHMEA Sl LAk
HE IR M (pregnenolone) BHREFSEEFHEAR 2 EE BN E
(steriod hormones)(28) ° Bt4h » $ 2 2 FEEHE L5 E SRS «
EARRAE B MM - FHRF PR R R RS 51%%7. 0 ng/nl ~ 0.
T ng/day ~ &7000 1 g/day ° BEZHEMEE « R¥E - REHSWESR
#1%50. 4 ng/ml ~ 0. 04 ng/day ~ 5300 1 g/day(51) o BRAEZC 1 M i
BEEFRMHEEES [ HHEEER29) -

FER R E R BR AR RK » SEFEA MR FEMESASTFE
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FIfEE(88, 89, 90) » AMRIM I - 22 [ 4 3% L RERE (free fon
m429% ~ 39% - 16943 758 52 Efd— e — B —#5 S ERE H (tes
-estradiol-binding- globulin; TeBG) * BR&F 1 (albumin) *
BREEIRS 5 (88, 89, 90) o FHR AR M8 e 2 £ it 15 52 1 O
=2 [ 2 AHHEER (101) - 38207 B B M OURH 17 o e 7 ol 2 I
< EF(89, 90) ° |
=2 B (E A fERF S HEMI I (target cells)RTR LS o B RS
a -reductase)Z F R — & 22 [ i (dihydrotestosterone; DA,
A HEE AMANIAS P E A A TR - A T s S I T (L A R
G BT BT o Hooh i i > — i DUk SR i
$#%(transcription)iBfEHRM - Kk EF AN - FiLIAlE
AR A SR - —{H 3 A g 52 5 sk B2 O YA 8 ( ey tosol)
Wi (receptor ) AEASE & (32) » S [EIFAAE MR LIS F LA EE
8) © A8 PR — B ARG & B8 AT #KE% (transcription) (EEE AT A
HA & LA o e 3 FHDNAR B R0 (genetic code)(28, 3
A% - mRNABEEE (translation) EMIMOAE ch/EFI S R AE S HLAS
RN (32) -
AR 52 0 AT R R T 1 B R o 4 1 e A R
5300 SR B BIR SEARRE S R BEHH B8 - 5 —a —BEFG-a
ductase) F % R EFH R IEN E e — 2 EE - FhEErEER
K B2 i A o 2 - 52 AR O T R T 0
sul fate) STE B A B IR H B8 (glucuroides) B HEH B& 4 - '
KL A M aronat i zationBUR 4 P15 M 84 2 I 1% 3% (estroge
i —E% (estradiol )(101) ° |
it SRR R E N (F TR - BR#E AN Sertoli
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TR T 4 R (spermotogensis) » i AT BT EL B 4= A 7 TS T AL
LUIRE - 38 LA B IERTYIAR (prostate) (64, 67, 100) ~ B2 (epididy-
mis)(11, 51, 64, 100) * £K5 ¥ (seninal vesicle)(58, 67, 98, 100)% -
MR AT R4 (28, 67) ~ IETER (2, 64, 67, 86) ~ TFHLEL(64, 67) * B
(28, 67) ~ BW(67) ~ FFIEC6T) ~ R ALAKERK(28, 67)5 2 2 EFi >
wE -

= ~ BhZ® (Progesterone) :

B2 (progesterone) {RUE 1 32 B M 38 & R IRF 2 BT HAEE D) - M1
Y IV E B (corpus luteum) @ FEAIHIME(granulosa cell)hzfiGign]
BT U E BRI - Bh 2R T A F (P R MR IR - Bl 2 Bl
" P (estradiol )WEFI{EBEF = A 53 W (secretory phase )i & i 51
F# /K (implantation) & ZIEUNMIZEREF » HEZATEMOWHEE
ST AR B 3 W B A ME R T2 A (endome trium)3E10-13K « —
(B 5 1 o W B 22 AR - BRIERG R BRLA & B 7 B B A R
fE3% (human chorionic gonadotropin; hCG)HEfFeais » & AR £
FEOPMI 2 R B H AR E B 58 (luteolysis) * BIZ2H iR T B i & 1k
(29,101) °

Bh 2t A TG 1k 7= @ R M08 (premature contraction)Z{EF °
A3 5 4011 61 470 B2 P I 131y 27 L S i 2 P9 32 B8RS & AT B BUE IR R 1 (1
01) ° West(101)78 R Bl 228 m] #1155 We i Iz o 4 s i PEL L B () i 5 0
T EWE o PR R T B Z R I TS o ERE AR
9) » {HCsapo(16) #5358 B 5248 K B 228 [ 7 (progesterone block) ¢ R
NKE 2 47 060 B2 1T Y B 2 U AR ) I IR T e R B B 2 th e I
S IRAETT (39) o AT S HF Bl 2l PEL T 52 30 72 228 oo IMTL W2 By 2 i U A 0
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B 37 B 98 B8 AR e AR R =

HE S EH T E AR T B 2R R A - PRI Bh 2 P e R R 6 PR
EIHETFE(16) - MR T ERBIEMN » EAFHEHE
LR ENZEERATMEEILE NER/ N HE » WHEFE
BAE I ZIhRE(35, 101) © ko » FF 25 7E MR B 22l v
L&Y (38) K HERA (5, 43) A ~ BHE E(ventilation)(19,23) * F
(gastric emptying)(13) ~ IM#EMEEE #E (insuline) (39, 94) ~ £ R
(growth Hormone)(22,31) ~ & ®i (cortisol)(25) * &
(aldosterone)(72) ~ F#H{EF (luteinizing hormone) FIRIE{ESRC
licle-stimluting hormone)(29) ° 3

BhZ R B A E A o B Butcher et al. (10)# & H1H
P 35 FEE A 1 5 M R AR M AP AT EH2-7 ng/ml LFHZEI8{E46 ng/
R REC10)  ABESB TSR Bh 22l IR B4 50, 15-0. 33 ng/
A 10T 58 B 22 e U5 PR A AR B BT I AR s 7 711 0. 1-2 e g/10
5)R11-32 1 g/100m1(53) ° tbAh » BhZ2HH 2 534 W R

al. (105)50 % 5 Hi B 220 R B AR AR A T B sl » T s .
B -

R SRR - MEEE BRI T o R i S
EHMERE - RN SR FRAZARRER
REFERR RS 2R A - IR - RERERALE
R PRI DABRES ([ B b Ry e | Pt 1T B B o FERE
RTS8 S S » S BT BRI B AR L o

= ®i8{R%E (Luteinizing Hormone, LH) :

6 22 8 2 {14 AR A B ( gonado trophs ) 52 i 14 788 3 Tk
Be 53 Ut el — B8 B B RELAZATAE K - 43 F B9 530000:20
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(gonadotropic hormones) ; E=H##{E 3 (luteinizing hormone; LH)J &
HfE# (follicle-stimuiating hormone; FSH) o M (&SI BN Y1 IS
i b 32 98 (receptors ) FE BN BRI E  BREAREEIR H (cyc-
lic adenosine monophosphate; cAMP) @ FETHENE 32 (androgen) S 14
% (estrogen) < & ECEE 73905 (28) °

BRI 3R T B P 2 TR VR 1 By Sk LA P 2 R e b 2 [T )
RBUMENE S — M BOGE GRS 45 R (spermatogensis) © 5 Bl (i 32 3 i 14
By 90 00 57 S B S 2 S HE 51t B O 4 2 TR A 6 1
(luteinization) AR s BEANNE - A HHIOEAHARE Resie b &G 8
Zaff % e — B SE E B R DAME R R 0 W R R A IR (29) -

WA R R TR T /b R AT (28) - — M T 1% - MERE
ROGERE M 2 88 & R TS AT EMEAIIEA G H (G protein)
HE{bBEEEE 3R C (phopholipase C)#& @ fEFA > #phophatidylinosi-
tol biphophate (PIP2)E% s /% H i (diacylglycerol, DAG)1 °
4 5=BRHN1EE(inositol 1, 4, 5, triphosphate, IP3)°1°4°5=
fl e 1 B T SR SR P P9 fol 7 oz % I 1 TR AT S D P PO S T 1R R -
i 5 H T R TR (LTI Y B B 088 (protein kinase C) ° 15 [ SRS &
{2 P4 Rl I (gonadotrophs) & B K 4 i S R 3% < R4k - (R PERRMHAE
AR AHTE AR R (B (adeny! cyclase, AC)fH i ER BEBREIRTT (cyc-
lic AMP)IREREINM R EBIER A RETW(28) -

FEWEIEL - BT HERREEERER S BI  BERME
A 2 [ e 3 tha BT DS A B S T EE B A I SR (R 3R - AN > SRRt
2 LAt BT T RS M RS 2 55 43 W (paracrine) Kautocrine Z fHE 585 (87, 10
4) - WI5ER0R - BTEER P Z A 2% (endothel in) » B EARHMMI(fol 1i-
culostellate cel AT/ Z /T EHFE (interleukin-6)(103) ~ {& MR
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a4 7432 act ivin(78) Keangi otens i n i W A 22 8 AR
L

» 14#£3& (Gonadotrpin-Releasing Hormone, GnRH):

P % 3% (gonadotropin-releasing hormone; GnRH)/ZSchally e
al. (84)F ATE19T1EREFEFIF 2 T il FrAHARZE A b 73 Bl EH AR o (IR
fi¥ (diencephalon ) A 45 JES #8430 1 018 Rt 2 R P L e
¥ (pyro) Glu-His-Trp-Ser-Tyr-Glu-Leu-Arg-Pro-Gly-NH
Schally et al. (85)*&%3\15@1’?%%Eﬁ%%‘lﬁﬁﬁ(gonadotri
releasing hormone; GnRH) ° ‘

74 o R iR - (medio-basal hypothalamus, MBH)EASMZibiAl
(preoptic area, POA)T A G EMERER ZMRTHEE - HItHEHE
BELT S AR R o A B A M TR S R 2 R T (28) +
P fR 3% R TR o P AR A% (med ian eminence ) ZTHABARIFTS U © IS
BT 5 R A s b T W A B 8 52 1 M — 1 (29) B 52 [ i ( 28 ) 3l 4%
B o Q11T R S AR A R T R W i 43+ 2 B E (endorphin) » IEF EHR
(norepinephrine) (75, 76) * [l % /1 & (serotonin) » &4
neurotensin * ALY (neuropeptide Y)(42,74) * galanin (54
angiotensin 11(28)55 35 &b H& S Ho 15 Iskiih 4L B Y E (n
smi tters) K& K (neuropeptides)#F A B #2821 g%
TEMRATE Z & R RAE Tl e Z W IERA -

PERERAER B T L LASE60-9073-8 — KR (Pul se) Ji =43k
BEEHAIHA T il o FE (median eminence ) TG IR Z#E (hypo
portal blood system)Z[ZERTZEH (anterior pitiuitary) ¢ 4
P A B DA BB (1 B2 7 R i e AL T o 5 (38 P B ol W P
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F(28) -

PERE SRR L BB AT HARE - AT A I S (R R SR -
i B AE BN S AT A1 > AT RS PIIRME S » Bk T 38 o RS 1 A
A 4 o T R 3 T 2 SR R AR MR IS B I W P o2 R R B 1
(surge)HEMFHERPEIN (ovulation) ° WMELRER T Ak » EFIIRSEER G
CES PR SR TR - 17 FELIT 1 e s S PR o A P » BT 3 B B 17
i e B SR VA BRI - TR A AR TR (28) -

5~ IREBIERIRE (Cyclic Adenosine 3’ :5 Monophosphate,
cAMP) -

R EBRRIRE 2 {E F2Suther land % Ral 17£195T4E AT & 81 (95) » K
P EEL gl R U 2 O TR /D SR G (B 2 A R P B o B BB A+ T MR
% {5 (second messenger)(28) °

B HL B R IIR H 2 =R 1% (adenosine triphosphate; ATP)#EHfE
EiE bz IR BB bR (adenylate cyclase)fERIFTEL - BHEEBURC
iREH R UK 2 B I R 2 %% (peptide hormone receptor) * f5&
HfZ(coupling unit) * Kcatalytic cyclase =& {3 FrERL(80) - #ilf
EFEZR/LE A E#EHEcatalytic cyclaseSMELELAIER @ 2%k
BESEAEREE (TORPEREEE - BEBA - ZR{ZEHEHE - ERE
& A7 BAtA# IR Ll B = B4R B (guanosine triphosphate; GTP)#E#E
& - HRME S B E=R S TS RFEIEL(Active) @ (HETHRE
H (guanosine diphosphate; GDP)#f&& MRl E #2515 b (inactive) ° &
B - EEA - RBWEAMI R ESS B H _BREEHES
MEERSRUE=RET IS (12) - FaCHER - HEHM - Z
o - —BREEE S HEcatalytic cyclasefBfE &AL R R
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RiIEREETRRE2HE =M

MRE 2 BESE (101) © 1 & B BB ER IR H 3B (b (degradation) B k5 —Eiw
M2 (5’ —adenosine monophosphate; 5 -AMP)IFINRS | 3552 EpERR IR
BRI IN{E A& C101) - J

AP e P R B R i R L A L S VB - TERSZE RS (pitur
itary) ° F’Slﬁﬂ\ﬂﬂ@ﬂ%ﬁﬂﬁﬁ@ﬁﬁ%%%Lﬁ&ﬁﬁ(adrenocort‘-_
cotropin hormone; ACTH) * $iFIK3E (antidiuretic hormone; ADH) ™
fIF53% (calcitonin) ~ MIEMESE (follicle-stimulating hormone;
H) ~ F=#{E#E (luteinizing hormone; LH) ~ BRI (parathyroid
hormone) ~ F{E3 (melanocyte-stimulating hormone: MSH) °
(thyroid-stimulating hormone; TSH)Z43¥A(101) °

AP RREUT  EMTH ER R AR IR M L i E B B R
BRI WA ST HE - BERGTIT Z048 H AR (R A8 I 2 54L (8, 77, 83,
99) 5 I L (92 ) H ik P B B Tl I Mt 5 T ) Bl 2 AL R T .4 1 R
S (33, 62, 69, 71, 73,82, 91, 93, 99) K BIZH (92) - AT » HITHDE
FEREUI R SRR R P B B Bl R T ol T Dl A i B T R AL M 04 (99) @
Wang et al. (99)ASEHIF53E (salmon calcitionin; sCT) Il ki e i A
K RS TE G - T B it SR 28 5 M 01 5 3% 1 J e LAk P9 B Lt R R R R O
TS 500 S Sk L 4 52 (] I e S T AL AR 0 I B AR SR

2 ~ EBEH T i b 2 i — M AR iR

BB BAER R - Bk R A B A B Y P TR E— R
i — P B A I 2 PR JE A 2% AR RSB 5 20 R R S M R
PEET - BENKEBFRAEESYERREER  thRESEEIN
TREY] » FF ST IR B e R B E B R P 4R 1 SR (9, 15, 17, 20, 23,2
4,26, 34, 41, 44, 45, 46, 47, 48, 57, 60, 66) ~ BIZHA KMl — B B HR(T, 8,
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317, 40, 50, 52, 65, 70) ° B EEVEE 23 E (intensity) ~ FFIEEEE (dur-
:gt.ion)&ﬁit(mode)%%@iﬁ%ﬁﬁ@@ﬁ“&h’\Z@%(49) ° Kuoppasalmi
et al. (49) 33 E 32 FEIT45 % 9058 =4 (3. 3 min/km)EE F ok RE
(4.3 min/km):EBR - MR EF 51 EFH79% 5 21%(49) - 08 5B
{730 ~ 45~ 60 ~ 75 * K 9096 R AMEE R (V02 max) B - SHEBY5E 821
BRSE[E I & & 2 IEAHRA (102) © Fahey et al. (20)KHaakinen et al. (2
)38 R B B Ao 171 49 O M 2 (] BRI o S D B AR o T
REARTREE (sub —maximal )3 Bh FRS I 555 5111 49F 52 (51l 3 1 188 (23, 96) X
R (6) - M A ] 92 3 th & B SE B R R 2 B A (21, 37) -
Jurkowski et al. (37)MIE B 54 B B U0 S IR MR RO - SElLoR
Bt s R R EG B AR RERELE (n=9 F#=20-24
k) BASEEIDIHEH (power output) @ M FIFEEHEH (HEINRA-
6) R ( HICBALA6-9K) ReH11430-35% - 60-66% ~ 585-9
5% B R THERE AR ~ 5 - KBBS00 HEE) - SR
MRS R P IRER R - B ESE 2 HG oo gs
11 55 e {2 3% S SR R BN « Jurkowski et al. (37K 32 ks i 14 3%
R RS2 SE B4R B H ARGEIA S B ERZ Rk i -

RS R BUE B A (RSN 14, 47, 48)TA8E (48, 102) -
Toriola (97)FE3REB1% i 4 52 [ K JE22 18 iy S A (R R IR A it -
 BRFTEETREERBE20-30 84 @ B2 E (L, 4, 36,
61, 68, 81) » PNt Ryl B EE SRR AT TR 1 W BB IE R (14, 47, 48) »
{1 PR 1 {1 R L S M L SR 8 » o o e e
0G5 A8 I it T - U B T (R R AR (15) ©

B A TR ERET i Uk 5 | S FLIR HETE B K B i B M 38 (GoRH) ~ fi%
ERFWIEE L) - SIBEF(T) - RIVEBHZE (P4) b2 B - 7

ol1
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FAVO{E H 8 < BN B et K BT — B kIR (S H2K : 87
0478) - WkEERA24/ R - TEREEFIRE —#H%E - KB
AT~ 7K RLA6 ~ 9~ 12 16 ~ 18 ~ 257/ MK it S Dk 2 243
B o KREETHBR =/ REX (ZKiE=25C : KFEE=18F/
R = 107788 ) - SRIKBIRIK#ER10 ~ 15 ~ 30 ~ 6077 HiPRE
R BRI bk B0 7K - 43 i 1 R I R R SR IR R SRR A - KR
Wbk o WKRETR K10 ~ 15~ 30 ~ K60/ EIREME - BHABRE
Ak R 7 P IR S A 24/ NP AR DUSR B B T EETT 100 S FLER (13 mg/
min) B F A B K AR ARVE SR - MEVRRT A2 ~ 5 10 ~ 15~ 30 * 60 ~ K12l
FRREEIMEE (B—) - MRZEF - 32N - Rl {ERREL
% (Radioimmnuassay) Rl - 75 86 B B {9 B A A BEL B
SO - A BRI S/ > JIERIERR - SHREAL]
WA HIE R 34°C K3TCKEH LlLocke’ sTATRAFREEZE 05 #ER 2.
f3-isobutyl-methylxanthine (IBMX; 1 mM)ZLocke’ si&¥ » —ifl
BR(LA; 0.01-10 mM; pH=7.3)RN# » S5—#E R Bl A A SRR PEfE SR
¢ 0.5 1U/ml)RFEWMEMHER TR (PFSH; 1« g/ml)FIE6053 S EMEE
W MHBETEOERERY - SRR EEE - BiEE
A 0 PO B B Bt I i AU I i R - KB [ FE RS NE
—3 o R30S BRI R 0 LIS ELER(LA; 0.1-10 mM).
#(GnRH; 10 nM)Z BB AR BT EI0 BRI EREEEWR - M
H o SRR AR SR E R IR - A B
(MBI)7E3TC 2K H LlLocke’ stAMBEEE 0T MBFLUSH
; 60 mM) ~ FLER(8 mM) - ZHEEW T Locke' sYATMBIIET 30
Ve R U DA e AR < K10 ~ 15 ~ 30 4 8EE
b~ AR - 2B - RBFERBEEEESREEE - Fk307E
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BRI S (SR R R T M B R MR A - PR AR B
5-30/ S MAEALHE - 2EW - KEFEREEERNLHE  mEEk
R 8 - HERHSRRE60 2 SRR - AR IR B
MR AR IR - R R B3R W R RS RN R (E - I L
FLERRI B RS B P S R R R IR B o TV M S T B L LR R B
WKW - SRR RifriCEB B R 5 (3R EMmAEmEbE - 7LEL -
SEE - R BhZE B0 o T bR B S | 3% 110 4 52 (F R iz 3 2 i 1 1 R
% AR SRR R BN B bR I R S (I e B 2 M
TR MR RIATE - Hh4h - VR RS R U L BRRE S [ R AR =2
[ B Bz Bh 2 A i s B T S (R SRR R AL A AR
52 [ I R B 2 43 W S - R B B R IR R H BRI
R S S 836 P i P B B R R T R S U M vk R UK LI B 52
[ A Bz Bh 2 2 800 > A 8043 SR R R B R FLRR B BRI AT > IR EE
SRR RMATE (=) (55,56,57) °

= A

AT P CABY Y B B S BRAT O I A B~ R I A - A2
e 4 T R A B 4 B S S SR AR B R R RE A - TSR By R B AR 2 DU IR A
EBTE LAMRE - A3 PR - RIEBRFHRE - AIAERRE - SR
SEE) R 7L B IR SR PR T oA T — D AR AR S R R A FLER B B
KAWL R A R, LR RAREREET EEAMEARZ
S 8 7 S8 T O RE R R A BRET -
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