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Abstract

Objective: To review the dual effects of exercise on female reproductive endocrinology along the
energy availability (EA)-hypothalamic-pituitary-ovarian (HPO) axis; to summarize evidence in pol-
ycystic ovary syndrome (PCOS) and functional hypothalamic amenorrhea/relative energy deficiency
in sport (FHA/RED-S); and to propose implementable prescribing ideas within a Traditional Chinese
Medicine (TCM) theoretical framework. Methods: Literature in Chinese and English from the past
20 years was searched, with foundational studies considered. Randomized controlled trials, system-
atic reviews/consensus statements, and high-quality cohort studies were included. A narrative syn-
thesis was performed without quantitative meta-analysis. Results: Moderate-intensity aerobic exer-
cise combined with resistance training improves insulin resistance and hyperandrogenism in PCOS
and promotes ovulatory recovery. Low EA suppresses HPO function primarily via the leptin/Kiss1-
GnRH pathway and is further modulated by the HPA/HPT axes; energy restoration is the first-line
goal in FHA/RED-S management. From a TCM perspective, spleen (digestive) function explains how EA
supports reproductive supply, kidney (reproductive essence) underpins axis stability, and yang/“liver
coursing” helps interpret how metabolism and stress disturb rhythm and thyroid state. An EA-cen-
tered stratified assessment, individualized prescriptions, and multidisciplinary collaboration can en-
hance efficacy and safety/adherence. Conclusion: The net effect of exercise depends on the dynamic
balance between EA and training load. Clinically, a “energy first, load second” sequence is advised:
prioritize metabolic improvement in PCOS and energy restoration in FHA/RED-S. Integrating TCM
pattern differentiation with testable indicators supports an “assessment-prescription-follow-up” path-
way for care.
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1. 518

LA B AR R R e B G A (R D0 P B AR b, T R 9 ) 8 A A B P 43 W D R T AR
X — B IAPEAR L R i - FEAK - UF 5 (hypothalamic pituitary ovarian axis, HPO)##kS 4H 842 [1]. K LK -
TEfE - GNEA(HPO) M ThREZ B AL . B IR LI ) DA S RIE BN K P-4 Z MR R B s [2]. H
o, BETHEA—FES. e HEA 2 BN TE, HAE WA A R4 5 o s
/R H 2552 B E A . AT IR 20 45 CNKI. /377, PubMed ##8 FSCiik, LL “RER AT/ R
i - TEAA - GRS H/PCOS/IFHA/RED-S/i2 5l 7 N ockginl, INBENLNT BRI ARG LR RS 5 i = B A
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WAL, AL 5 AR

SR, J2Eh% HPO itz m 2HLH 22X, AFFE R, W T 2RSS SR, MRS
SRS B RS A SR R B R EUEE DR R A, AN R HE O R 22 SR K E 3] [4]. AH
R, sz REGT B i E Lotk , AL TR, Rl ThReE T fl it P12 (functional hypo-
thalamic amenorrhea, FHA) & A2 5 25 T imy , HORAN R (R 538 3l W AR R e A3 21 70 2 8 7= 4 78 BT S 30U i
e AT FH I S V)M 5C[5] [6]. XKW, &3t HPO il 1) 250w B e T 5 FE /i) K305 5 B BN [ 3 45
fir, MW “REBEE” A&,

EIRIZEEE 2, A& 7] FH I (Low Energy Availability, LEA)# 4 A S BGE B H 2 21 1A% O
AT X —BACEH A S SRR AR R EER G . PRI N, HRERERS REa T “R%E”
M&sh . “HEM” ThEEmwiE, BAK “Suf” Mz, HApLUE. B =00 &b RO 0[7].

“RemnlME” MESIHBL, AR — B IE s A Th RE RO (E A B ft T s i BB HE 42 8] g
= 0] f P (energy availability, EAVIG 28R EVHFE S IE B Re BN B RATR, =407 0T T4 Fe i 55
RAHEINREMRE KT TR, EN¥HEHESEs). EA S ARERITR T KRGS AT,
BARTEEMA L. Fik, RZHORLLEA NIKAL, REEIREZE3THHYT HPO flifE 2 0P i &
fIE(polycystic ovary syndrome, PCOS) I FHA X P A ARFNE H 2 b BE LRI SR FHE R, $2H “ X
TV - A7 HESE, FRBL IS - pT T SR G P A W AT LRI, MR AL
TR AR S AA

X EA AR4L. HPO s AR T3 MR, 16 IS K A1 FE A=A 2 T30 A= S AR DG I BAR W 2 5
RoB—, MBME g7, REEFRSRELEEA I TAME: 3=, BE “ILge” ,
RAFNEFIHPO) WA E 5 RNV =, RS MEMME “WE” , UK 5 RN %
M. FETRX— I, fEE MR &I T B E ISR B2 BRI R B M IR IS B0
F(GNRH)/EE A £E B R (LH)/ R38R (FSH) &5 b v i th 2 A s PHAUAS 2 SRR AIAS £ J00 mT R 3d i AR
5 R0 i S ORI RE .

2. M ERRFEICRIT LEA B B &L BHIRN
2.1 BEFAMSHE “BRZAX” —BERXE

H5E, IR ERGRERASHATH, MM THESF BB ke, wAEKMmo6E.
JREB, NERZA, RMAERZ I KARAER TS N rIe AR R I HRRE 2 R E R
Yl WRE AL RIBEMAULERT, K BB BrBmR I R SR — B A R . R
M L A FRILE NI, AN DU B E B 9 A A SR A RE R I AR 9], isshid B (AL ) R A A
ARWIREEZ ), BIRIER “o7 6007, SBUM KM, AR ZIE, ek MERE LGGIREm, oy
LEA 5854 B4 RIS ) P B LI RE -

22. TR - EF - PPRESHE “ARZAE” —EFBIKEK

W R 2 AR B R ) ThRE MRS T B RYEmE b R, RARRE, MR RZAR[10]. “RZE7
ER—MIRE B R R R E S4EREE IR, HIRE S IR = N i - JE g - P ARA
WEVEH AL SRS E S B RR R, MU G R, BREFEARZER, Bk “BE
PIRE” ZAE. 'BX T M, WIRZEED, MEAR, BERIRNLL, NmslkAEEM. 80285, 0
RWF 7 WEER ) LEA IR T HPO FZhAEZ M. GnRH Bkpf /-l dil, BI “Bks— RE, RZEW” 1
(SN
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23 “R T3ZAME” S55E “BHSK” & “FHHB” BYKREX

LEA IRETFNHIA “MK T3 &7 , YURREIRFELIAFREE, XS5FESE “HR” BiH. &
M AHES THEE TR PR S AR . BN E SRR, M2 3 11, BEHE, NYEZEH-—IR
ARARH” RS RN, KIAESRE IS RIS E S, DR H SRR GG, " S 80f
SERGE . FFEBOM, WAL, SIS, B E SRS EAT, IR A% -
AT KRR, RUE S I A RO B 24 AL[12]
3. HPO #hThEe 56t 2 v A a0 TR B i
3.1. HPO Y IE & FiEH$

HPO Bl f IE % I 1E U6 T F Bl 5% A GnRH #4870 BBk 20 20 o IR Fh ik 15 5 2 T8 5 AR 40
e LH AT FSH R, HEmkSmmiss ol £ kT . REEM R & RAHE[13]. BNA L h,
GNRH ik 451 3R 1 2l 24525 A0 A2 J 35 25 B BOR 55 45 1 5< 88 . GnRH Jik b & 2E 23 S 3h 2 B B 24 I & N
bR g R, Hop Kisspeptin-fH & B-5EHE KA ZE 0 R GBI N AR BN 4E 3R ik o 4 W ) SR B M 41
[14].

3.2. EEETRAMIEARBES RO

RER A MEAOE SO B H R RN LI REG, LR AEE R, 0
EA (kcal/kg FFM/day) = (REE RN — IZ3IREEIEFE)/ L RINIRE[15]. WFFCRM, 4R IER AR 2
EA ST IR, WRITARHUACR 5 ZhRe BTN, TRSetRim Oy . FiiSs A dras B AU DORE, 10 E
i AERE BRI B L R [16] -

3.3. 1 EA #ii$] HPO $RYFHEZ P9 #ihifE 3%

AP TR RE R AT ARSI, — RPIAERE MGG, IEFEMEM TRk, ] GnRH Ak
Iyhe L L E A

ARG TS R A ORI, & RYNARE R AAIRSK MR . R ES
T X i Kisspeptin #22 JG I, HEIT S50 GnRH Zr Wb o B i A = 40\ T -5 B0K R M5 8 2= K
B LB R IR EL, AR AN 8 2 AT R AR [17]

NEC - AR - FORARE RS RREE T FPEIRES TS, FEM o A A A B e ) = A R R R K
FNEE, A T3 KT Th R, B AR T3 ZRE AL, X2 U B IR Al A QI R DUORAF BE B AR B S L
I B2 5 1 %R A 40 i 18]

R R VRS BT R AT R — R AR RO, s T o - AR - R, B R
BE7KP-Fh e K ) R B BT HPO A B2 i3 /e I [19] -

4, BENFTMER PCOS HHERNATT: EEENRE, EEIFEY HPO 3
4.1. PCOS 5@ B EIKHT

PCOS s& LVHEUNEENG . =i R Im PR R B B Ak A Fe A DA % BN B8 22 FE A AR SR A1 AR LA 4 PN 43 3
P o JR S AR A M w3 B 5 2R IAE A A O BEAE BRI 2 —[20] . w5 M 5 2% IIURE v B 332 T R B £
UNYE R A AR R R, JRIEIATIE S R S AR EA, SRS A S, B EE I
KB FMHEGI[21] .
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4.2. BEhME PCOS B{EAHLEI

BB N B 1 5 R U (M B s AR W 7 Nz — o AR AL 4

SRR YRGS S R ATE O LA 1) AMPK {5 5@ R, RS AT RIS R 4 1A PR A
AL, MNTATEE AR 5 22 P 175450 ek 7 26 W B L [22] o

TS E R KIS S P I B & ik & BRI RE ), B ES RZRE TS
R, AR R 3R SRR [23]. BREEME A [24]4R H IR 18 3 T 1A B T 2% PCOS il HAMR
GEFRIME RS AR S PUHIIZRNT IR, SHBG St 5 A F[25]. id s ik B = ikht, 2300
BeBRAR 7 ON S E R A R, R T SHBG /KT, Tk [ s MEER UAE . 1X 9 HPO il Ty g 1
HOE THERMNIAEE. HRRIL, EahdahiliEs)E, i EE IR, MM E/KTF SR E N
& [25],

PCOS HHEHZYTHRrI R VR S U 75 100 R AT 38 SR O A 3 480 HLsk D> ~F H 1 A A AT
N, VR 5 IR, RRIR 30 B, ARIEAN N R ERIR ) 01 B E 12 BRI RT DAk B e R
G RFEAR . ATE 1 H B[20], A AMBPIBHB IS BCA T, OGBS IR, HESE K TSR
BN, [FIRIERELE MR RIS 26 25].

BT 7, EANILRZHER : 3. & 3~5 k. @i, A (RO R R
60%~75%), B9 E Al Bl SR, iBBhTE: BEK 30~60 4. BEIRM.: FRIBEHIPE. 8. JFEk)
AP S (A ZE . I IIER). MELIR N 2 E 2, FHEEE WL, AERL. &
HIE 2 B b [26] [27]

4.3. PCOS AR M ERTFFE 7R R M

AR, PCOS JFAF i —yisil, MRAE A~D EZ MR, HANMERE. B &SRR
g MR MERECIRS A ERE R, REERRATRERIHZZ TR .. RALGR S SRR
N, AR K UL IE s B A BT s PCOS A IR B FART. B iR S 42K L[28] [29], {E
HE AR e A SR IERE . Qs ERCR R P OV R, TR A s FH BRI R, A
AATIR, A2 FE 45 =) D50 AR tAR G 7 5

UEAh, A E AT & R NER A EER . AR S HING N RhmeR %, Xt
PR R B Z AR BT PR IEE T PCOS i RUR B, (BRI B DA 4R oy B b, mimd
IR Aa Sl et — 2 ISR EA, AR BUINE A4 0L Soatitd, NEZGEEabTrm “m”
ARl “&7 , W2 R A S ham R LR A A /), A RR B G A8 B iz sl 5
TSRS LU B, DASSCE RS MR, TR RIE SROKIE IR [30] [31]

FEREMAT, MERE. AR FHER T PCOS £/ “HIRZERE. MUERZ” Julf, HIEELL “f#M
WIS AT AR A, Be AR B ERA R + PiEsh; A £ 38 PCOS 38 H WL “ Ak
B RIS SRR, T SE R AR R AR, ANE IR, JEZh AT E AR R E . A EE S
71, FERLLR G K FinsE S0iash, DU e A AR EA SEAE ERE bl e AT o il
MRS ZEIED ML G, AR Bk R4 SN HIEE X ERRHLLTT .

5. BERITMA “WIE” WA: ETaREFEHNIRRSEERSRRRE
5.1 M “ZMERZBRIE" BEIEXMEERRT A
FHA T F il GnRH Jikrt 50 S 248 3 80 AZE, bR as BRI AL . 7RIS ATETR, FHA
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e PRI = BAE” B85, AR FRCRE R T YR (FEEOA R B R L) HA DR AL &
ICF[32]. TR, MO RAEREN “BaHRERERRZ 4EGE” , TRIRICAE & AT X R
Z R, AR, G, O AL PEAE[33]. 1E L FI2 5 A RE BB = S5 A1E (relative energy
deficiency in sport, RED-S) ) & 4 XU & =, H RED-S X &M@ sh i s Jt o B 25, Lhhizsh 5 i Al
RABNPUK, REERANTFETRESEH R KL IR W 57 55 0 /E[34]

5.2. BRIMEHALZNRITHRFESXNIEEE

E AN RR, L. K, SRS miCREsm R mE b, AR RERR R
[35] [36]. MR R =AM ALFE BRI fige, IS BFEARHF AT N X 9”7 FIsEE . LA
KFIR G =Z £ [37],

53. EBHFFEIMEALNEIR: EEREMS

X2 NIE 34 RED-S M, TR H e & T #i[38]. IXERE LI EA IR B 4ERF
AETEINREM R A b RIS E RS INBEERA: fEEFRIMES T, Mg HaRERN, MR
KWEDANTE, PSRN AMKE[39]. WDiEahigFe: FIANIE S IAR . smESE, N5
RV SEAEE TT[40]. B FREE 5 OHSCEE: A EH#R IR E RIS, J897 7T REfA7E 1 2 bs
[41].

AR E KR I E M RINGm fa, WERSZ Wi [42). fEReE-PAT AR K E /T, Haliff
HBERZE “ N TR AR IR A &, HAHWIRHBERERZAY), RIERHECKR[43]. HiXE
X HPO B XU 2, IGIRER AR REE A T A R Be = ol FPE(BA) 2 MATHE R, e 5303
AR T &

5.4. {8 EAfTHMVEHSEBHARRE “BEBR" KA

FATH TR, W2 L VEiash s i 4 A TRIMIK EA RS IFIEE 2 “H R R, 2%
R, B EREIURE” BUIZRIETE . AR E EEAL AR AL S AR T R 4 2 K R, 1B
IR “ mllgk - AR BB TR — RIFT RN, SRERAWR . 18R 5 ok e R, 5835
FHE HRER, 5 RED-S. FEREAT M H LGRS R E A, B0 H (ks SR, i
JITH AR B B SR AR IR A SRH, R EA BIBUR AT RI[44] [45]

R RNRETE “HES0R 7 HiemERE. KY R . “ERE7 WM, € e
WREA, RMAERZIR MR RBIE . RETRHTRNGEERAAL; A" WRI i
XGRS A B0 H3T, BB, MERRE, TP RUis T A7,
B INE ARG . HERR. AR SO EEAR ST AR R BRI R BRI, R L
ARy BT . CRORIERE” o UL, fEEELZENANCTE FHA/RED-S N, BRIKE EA. IREEIIZRAN,
SR O BRI A 5 1 S ERA N CE AL, S5 S DO B B T BRI B T IE (e H IS S AR . =51,
KW IEZER]), LB R AT “IE 800 - 170Kk - RE R 70 - HA AL B IEEE.

1 KEHEVPA RT3 (EHERR IS THRIRT, 206 Lokt AT i el ®is. AasE il E
HESRIE B IHR): Bal 5RtEmANASREHE, A& EA, EBUERE 3~7 R); FER(IEIEE.
FEM); ZEAL(CERR . HORR. BRACE)s OBRRZS(R5 AT ) [46] -

2. BXANE HARBIAL T B e X PCOS (¥ HARAZ SCEA . ATy B BT rp & 0 A S Ia Bh 2
EUHUIZE, G Eet, EARFRINEFFRZ 2. X T FHA KB 5a X #E: §E R kE
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Re B Pl . WIURMY BN AR Bz 3 & . SEINE IR0, fFASE . EA MG, FHERY) N
NED . S I 2 R SRR 1B BN [47] . TR AR TG . SR IE ) 5 B IR, il
WA YT &, B2 miEshk, B8 s oiEshiniin. K, LR E /1[48]. 7RI
HANZR >] e 0 2 GBI VR 55 SR AR e M B AR RE L HIVAR TS S AR AIR DT 5, X R E PN A I ER A R ARAE H
[49]. 7E EA RRERT, AEWCAEERSE Y “ANTEM” SREETI; & B N EN I Eirm
R, MRS E IR AT OB ER, FF5 AU L FE D [42] .

3. ZERABIME: FE ALK, Fl2E RN RED-S M, FELORNSWEL. BRI, &8
AR, DHEA TR RERIE AR R A, N EE TR AT O 1 SCRR[33].

4. EARTINMAZE RS “BIE” 24

LTI, 2 EA FIEZ 30 keallkg FFM/A LRI, 2otk A 4 Th g AR AT R H B0 5 32 45,
DAL 30 BT iz A “IElSBRIME” o AT, RS TAERIL, Hr e EA BIRAKT 30 BT 4EREIE R
HE, 15 —LNTE 35~40 X —f&4 “ 24" XN O HI AR AN s HEN G, $&R EA 54
Dife 2 (B BB v] Ge 2 e LRk M AR 5 “ /78" St Ri[8] [50].

—Ji T, EARITHEARGAERRKNEIRZE: H— 7, Sy RS, W mbausi: sty
B S MK EA (TN 325 . 25T RED-S (45id 5 EPRILRE 5818 30 kcal/kg FFM/d 3
PR BERZ T “ B IRRER” , MAEMRIS W RS UE, GRS RIZE & A &t ZEah i
NEEEEE. BEE. PRI SN ER . DAV ST N2 e, TN Al AT B R — B
[51] [52]-

MR RN - AR - 47 MESRRRARIX P 22 S, IR IR TR PHARN R MR, WTREE
T ENRUR, A CHHEAMT BRI ZIE, SHIAZEN. &0 TR W “SE” 8¢
A&7 ARFE, WE—ER AR MR “<B” .« “HA7 MXFeilimmgere£m AL, RIS
Bl RHR. JEITRRE R MR . BRIk, SCREFTEE H /MR AR T7 B8 A, FEAS S EA A 5] Ak
VAL S - T RS ILEE A, AR T R UK, FRAE MR B S A A
ERTEHBINGSE R R

REER R G EIR T 38 3 FUdE L fE e B8 & 0T FH MM HPO Rl Th AEAE &5 WL H 28 2% o i XU EE A
o OSB3 L M AETE N 2 W B e & — 3 “RUTIEI 7, RS B R e A TR YRR T
FeRMRER T M. W TR B RPN PCOS B, MAHZ s & s HPO Sl ThRe A Rk BT ik 1
XFFRIEshEFE K. AR FEUCRE R AT A, BB HE] HPO . 51K FHA i A

JUE T P ZAR S R R, (BN RIRE SRR FRAEARS AR £
AR RN, HEZEPTHEEZI) ASOREAER A, X301z 8 5% 178 FAS R GRS B M 1w 5t
ARG KBV Z . X Ti83h T-Hi% PCOS B KA FEEE R (U AR UT YRR L 38 AR 11 )
PLK FHA SBEE 8 KR, 75 2 arE AR 78 S Oaz s e FIALHI R IR Fafin. K
W% By O IB B0t A FE N o3 WA A F R B0 77, (B BAARNLE], FRREST HPA fiifl HPO HhiAs B
SO, R NAREE 0 WA S T EAT IR AR DT . AUEE TR 518456 AR TR R AR S 75 2 (oK
WESIRII L] R e RN ) S A RRALESIHA4E &, Wi PCOS B R Al FHA B g
KA AR 53] [54]-

R, MRS, FRATRM . “RER-FE e WIS, RIEEHEMER R RRES
BE A, e BIENMEREsh ATy, KA IZ S Rk es ,  FUBE AR R, Bh T a4
A AR e Y . R ORI T2 3 T HiA T HPO Fl I 78, W] £ % o B8R W ARHHIE S IR 1) B AR, 7
il T RBE, ANACERE A BUE, Bl &R AR PR, T R AR,
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TR A LA B ORS  O6TRTARE T CABRAT AR, SR ZG . BT REIESE TR, 2 AMNE
HUA R RERARIE 5 0 Ras, AT A T RNG T 18 S AH S ) H 22 R B 4L 58 BAM M4 AT 2 A 20
VG = 45 5 SRS

6. &t

ZE% HPO HUEAT XTI RS, KREEAE T 4EHF 70 2 EA JF4E Ll 7 B Ab 77 FHA & 2 LURE S T 20
56, PCOS DM CE G . 7% L NG V-G 5 2 2 BHIME VR 42, R B bigsh 5 h ERHFIEN
NGIE e A i) 7

&E ik
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