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Abstract

After the female enters puberty, the endometrium is affected by ovarian hormones, and there is
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periodic uterine bleeding, called menstruation, and the periodic change of menstruation is called
the menstrual cycle. Fluctuations in hormone levels during the menstrual cycle affect the devel-
opment or progression of neurological disorders, including migraine/epilepsy/multiple sclero-
sis/Parkinson’s syndrome. Studies have identified some of the mechanisms by which hormonal
changes during the menstrual cycle are linked to the development and progression of neurological
diseases. Hormonal abnormalities in the menstrual cycle have also been found to be associated
with the occurrence and development of central nervous system diseases. This study aims to re-
view the recent advances in the effects of hormonal changes during menstrual cycle on central
nervous system diseases.
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1. RERMIMFEELR LR

A& AR R AEAE A 08 (5 — A 28 1A i) 26 28 (F 28 8 17k /qs k) 2 Tl i — /> B 221
AP AR, FURFAE S YR PR PR R (R R A AR A B8 1 ARk . A & I AR fh— /N 4
Pt fE, FEZHEFTEMN. BAMIES 5@ . F F W@ o w2 RS EFEREER
(Gonadotrophin-releasing hormone, GNnRH) M 1fij 1 7 HEAA I 14: i ¥ 2= (Gonadotropins) 1] 43 ¥4 K idt — 25 1 2 iy
HIhEe, [RIRE GRS A WA B MR T e — AR SR BN R BT . T e FE A, OY SR — N5
PRI N W R, FFH =F 2 A0 5[] /RSP R T 51, F EWE— e K PHER
FHURGHLEIT T, 61 GnRH BRI, ETAXT GnRH S S FFAG, AT T A 1 1 A i 3=
GYUA2). FEIMIER EMEIN, ORIEEE— DR A i, RERER S WA BIA B E (=200 po/ml)i, I HAERFMERER
BI{H 48 /NI DL L, TEMEBEE 1A A B (Luteinizing 2057 S BRVE T R, 13 hormone, LH) 73415 21 U
PACAE TR, MRS AR RVE R R SO T . EHEIR AT, MR M AR
FIIE BT, ARACE I 2R B I RGN E R . RS, miAKCP B AR T 3
TRAPE IR W ) U B [3]. H & I Fh OF SRR ), MEBGER P AEAS [RIZK P L Rgma AN [F) 8 Y 4 41,
NS5 Z A ThEe, B FCUE B £ Z R MR AP W THE RAIBERRKEBIEE. Z2HEN
AER T2 AL, EHEME RGEHRRA R, HriF i 4].

2. AR MR K FEXEHZERGRFTHWR

WHFUREL, AR K AR S — et 2 RGN B R AR A — e M, b s A
b M. 2 A ERAE . 118 AR%% & (Parkinson’s disease, PD)45 £ R Gt [5] [6].

2.1. B&M4mkE

i Sk I A W LRI A 2 S, R R R MBS, JE B R T, ot S T
eI 75% [7] BEhb, Lot Sk A AT b S P Sk A A E S . B, SRR R AR
I7. SHTEMEL, MERERRE R 2 B, RIZU . #E, JF B ARG ROGHE & RARE,
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X5 GV R A — MHRLE 4~72 /NEE, ARV SKEE. TAESEFA A AE RS . 7R AT BRI S
Forp, kIR S o At FUE 8 (15~49 ) I Lk ) - B2 R [8] . A i Sk vE L e A el s, 3
RPN R 50 22 LRI A A B R B FE . H HA B 0 UE B IX Fh o 1) 22 7 T R 2 HH T B SE S [ Wi
B AE Lt A 28 A J1YT TR B 95 B 3 B [9] [10] - TG 2 I M Al Sk o A2 i Sk P B R A SR AL,
70%~80% Ik i3 o T SRR R AE SR, A X BUR, L AER:, Rk 72
NI 5 4R S T8 S JK S (menstrual-related migraine without aura, MRM)2 5 %P H 28 8 #AH ¢ 1K) —
FhEF R R T Sk, MRM 78 LSRR B T 42%~61%. 5F H 27 4 J6 2k (non-menstrual
migraine without aura, NMM)LLEL,  H AR Sk 72 H SRR AERT TR S, R T atkindr ik
22 HA I BOR RS, IF H MRM ZEXEVE PR R K o B i 1] -

PR DL e S 15 DR 2 — o MEUCECR HA AR i 2 K 0 DK HH i H) 2 30 s Sk T L <2 — [12]
[13]. BRI, 12 LM 8 I m S iE IR A R AE AR AE M A B ek, X2 — /MR KF
FEHFRE IR IR, B S 7R G R, MK TR, SRR K [14]. [FIE AR A 505 T RaEE 24 1) 4
LA IR ) B Sk 9 P R AR A0U% B i [15] o FEIX SR HL N, o MEVE R ROk sh e 2R A RGP SLRE 0, P
RAET ERAE T o R ) A 35 R G 1 2 O V6L 5 AR 0 2R K T B P R Ak Y R R TR, X S A
MBS R —8 BIMEMSERR, Z2ER LT 0 kA TR, X s 22l 7K P f Sk i & A
AR BARHTIE L [16] o

MEBCER KR B S 2 R B E AR W RE B DL R LRLEIA o MEER S2 A0 T Kb 5 R o A
RV Z XK, . S/KE BB KON =E R%[17]. MRS Z A S, A
M TEME M, SRR P AR AR . H AT R BB R A L iR 2 MAEEBE R, W 55
1% (5-hydroxytryptamine, 5-HT). 'S FRRER . 2 ERAT A MK, SESEASNE I 5-HT /K 21E
G, FEMES KT, AMEM 5-HT ACPEE— BTt m, JHE 5-HT & oxt 5-HT ffiusd:
B, RIS 5-HT Y Rl , #5k /M shik & B40 M [18]. Bk 5-HT 4b, MEEEIE R 2 % (dopamine,
DA) & B ML 22 B A A ARG, RIS DA BRI, 902l 5 i DA (R R [19]. MERL R
e iE I DA 28 1 5 2R 15 A0 R0 A X 5 4 Hh B4 2% B R AH S K (caleitoningene-related peptide, CGRP) 5| i
PR PG M R K SO A 8 o VR I T I8 I — 0 v A I (L DN T 52 M i A% 5008 B2 350 M S
RAE. RIS, R I8 ok B R 25 i i1 41 iR 3% (Prostaglandin, PG 43, 51 I s 4e s &7 5K
B SRR . TEHSIAR, PR RGURT 5 PR AT S AR 2K R I = A5 £ H &
fi Sk I (PMM) R AR RS, L2 R Hh i 51 iR 36 B2 < B 347 =i [20]

H AT, WSk a7 ARG SRR R 89T (AR SR PR 25 S L A7), (b5, AR HZiaTT
FENFE MM I E R P 2R B R AR DR IR SZ A HB PR . T PEIR T B4 B B, PURUIR 259 (FErtk
e, REVEK), 5@ 7E PR (GERIK), =GR 255 [21] [22]. X T H &M mkmbR 1 L EH
TRTT HIE AR 75 Lk 2 A i DR 7R A R MEB R SR 2 o, 3R AT DAMESCER Y AL R TR R 9T
[23]. H TR IBIT 2 H &0 08 IR 7T AR, 1 FRoBE 2% 245380 5 2k T 3R 1 7K ST T AT i Sk R A
BRI T — KIS, (HER T RIS R & SR NI, 8 R RSN RN, B
R IT VR AE S [24].

2.2. BEHEMW

ST A TR AE 2 b, U R A VR SR i AN B AL, 2 AR AR AE A A T [25] -
Herzog 55 \¥ H &0 7 3 25 B SAL(CL), FRIRIAL(C2), SRTIhREA L MY(C3). HlH &Y
(CLZ e WIRAY, IR A LMIRT)E 3~5 RAENINE R . HEONIHIRL(C2)2 i A A T HE U 31
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i JE 2~3 Ko FEARIIREA L RY(CI) L KA T H &R W &k 0[26]

W FEIE B H 230800 2 5 7 28 8 0 P I R 2 W AR A A D [27) o I8 3R P 3 1 I 22 70 % B M R A
DRRR PR, T 2 3@ 3 3 5 -2 5 T TR (GABA) AR A S M A PR DU AR« B 2R
L5 MECER I LA 2> B AR A AR A% . CETCHEIR R B, BRI 2 KPS, 3 BOmUN R /RS9 1
e AHE, FEFRIN IR B AR — O R AR RN, AR EEOK PR E AR S K. E R A RE
AHE S RIS RISl 2 047, BT GABA B [28]. (EShBAL T, 5T MR
IG5 Y, IF BAE LN A b, BURKCT GRS R R AR I R A B IEAR G [29]
SR, MRS AR 22 R G HIME R A E, &P Re R A MR VERI[30] R R AR 1 2ot 58
Are &R, MZEIVPLIEAE, FFERHRAMALZ . H AT TRE BTN A & 1) B8R
M, DA SCATURR 2570 o, A IR

40 A I PR A 78 3R B 22 i 97 T ARR AR H & e B 3 RAE S . B al, R 22
(medroxyprogesterone). KARZENE TR H & W0, HATRess AR, FUBRIG A= IR =G, 9]
T8 AN RS o HAh M7 50 2 o 700 o ot i L AR 8, 8 2 i S8 A, (R R R R IR FH B
AERE— B TF[31].

23. ARAMRRS S A EBIEHEXY

% R VEREALSE (multiple sclerosis, MS) A —Fh 995 /- 5 (1) XA 48 R G011 28 14 B BB B2 , 76 B W 1d &
HfH IL[32]. A tEARLE, BYEAEAAE R KRS W 2 R ERERE . 8% . FREE. S R IR
BSET 2 RMEREAE N ZE R . BA 2 R MR 1A 2 /E A ST IR AR 7T Be 24k . i1 %
WAE T -G fif 22 RAEREAL(RRMS) I 2ot B RIE B 2« 1E— DU AR B AR BB Forh, B
2 R MEREAGIE ) 2 MEAE 2 AT IR A AN D Be LU HE R A TE 225 b ah, S{g e IALA L, MS B —Hok
DLEE 22, 22 A Ak B P L [33] . BN SR 1 S B A R R T A AR B T AR RE Lot 2 R MR A 1)
JRELAEI S BRACIEBITE MR, AT mKCF MR R 2 R I B T ATIRES, B 2 R AL
FRIIE AN KRGS Gy A, I E R R I — R AR AE 77 JE [34] . 12 H 42 Ja 31 v O SR I sl 2 i 3 B 22 iy
HHREPR AL I R SE RIS 2 . SR, KIAME MR RN E R N SR —Ff, BHE 2
RAEMEASE ) Mt BB G TR H & A, X TTREE TR ZMER . WHoiRE, 76 MS &ijs, H
SRR AR R E N, S g IR LG, WA 25 5 L 2 R [35] o 3t 40 1kt 22 32 A4 i
FIFI(SERMS) & A Ktk MS FHZEZE IREIR (1) — F i 769775 [36] -

24. REBRMBRSHEREAMHEXM

4 AR5 A& — P2 i B SUIR A 22 LA S A 2B AT M, 5 BUZ S REIR G2 BB 2%  fe il | RE
ALAER) AREENRERCOA RN K. BE)RHESER. BRAMSRRELS AL AT L, (AERS]
I R RO T M G AR IR AT AE A N E [37]. MEERAE 2K R £ G IE R, AR S
WA R B PRI 2 2 AR o 0GR R R A PR AL T B 2 e T MR N BB R S0k
W2 LR R RGN o 2828 A B AR MEV R B AT VR (ERT) W78 2 — TR A 22 J5 10 2 ERT /)71
RIBE AL ARG, RIA TR EA )T A S o BB A B, 38T iR 42 AR5 1 4 & & (Unified Parkinson’s
Disease Rating Scale) Vi, ERE T FlG ARG W35 0G5 [38]. wbAh, AR I — DL 2R, 4
Z 1] ERT TRESFECAAE PD KRS, (HIX— SUAAAE G+ [39] W& —aIT s Ziasr . F
RIGIT WEH RGBT LIBgyri MO TE, Harht 7o R SR s0 5 L &R — 2 M
T, BEITIENBA R MAR 5102 PD T RGIT IR ANE R, IO T B2 T AR ML A
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SRR B IR R ITE[40] .
3.

& 4

IN=A

AP EERZ N S A RGRIRAAAE—E RN, (HERBEREIT TSR R T A, Tk

(RIBIE TE . 4k 852 A L H 2 A WM B R A 42 R GUBOR I8 12, SEIFH TR A 2 A R A e X
MR RGP AR BB AT BT B T 0T A8 (06 7 S R/ s BiG 7, Bildn, By CGRP #7267
F 230w S B — MRA R Rk £, BE TR NAZE S AR T T EBE A AR A A, DU KBRS
M B P AE R I MR EIE T, I B 2568 R AR K U -

SE 3k

[1] Messinis, L.E., Messini, C.I. and Dafopoulos, K. (2014) Novel Aspects of the Endocrinology of the Menstrual Cycle.
Reproductive BioMedicine Online, 28, 714-722. https://doi.org/10.1016/j.rbmo.2014.02.003

[2] Limonta, P., Marelli, M.M., Moretti, R., Marzagalli, M., Fontana, F. and Maggi, R. (2018) GnRH in the Human Fe-
male Reproductive Axis. Vitamins and Hormones, 107, 27-66. https://doi.org/10.1016/bs.vh.2018.01.003

[3] Abo, S., Smith, D., Stadt, M. and Layton, A. (2022) Modelling Female Physiology from Head to Toe: Impact of Sex
Hormones, Menstrual Cycle, and Pregnancy. Journal of Theoretical Biology, 540, Article ID: 111074.
https://doi.org/10.1016/j.jtbi.2022.111074

[4] Bernal, A. and Paolieri, D. (2022) The Influence of Estradiol and Progesterone on Neurocognition during Three Phases
of the Menstrual Cycle: Modulating Factors. Behavioural Brain Research, 417, Article ID: 113593.
https://doi.org/10.1016/j.bbr.2021.113593

[5] Spierings, E.L. and Padamsee, A. (2015) Menstrual-Cycle and Menstruation Disorders in Episodic vs Chronic Mi-
graine: An Exploratory Study. Pain Medicine, 16, 1426-1432. https://doi.org/10.1111/pme.12788

[6] Moscol, G., Espino, P.H., Mayor, L.C. and Burneo, J.G. (2022) Epilepsy with Catamenial Pattern. Revue Neurologique,
74, 303-311.

[7] Buse, D.C., Loder, EW., Gorman, J.A., Stewart, W.F., Reed, M.L., Fanning, K.M., Serrano, D. and Lipton, R.B. (2013)
Sex Differences in the Prevalence, Symptoms, and Associated Features of Migraine, Probable Migraine and Other Se-
vere Headache: Results of the American Migraine Prevalence and Prevention (AMPP) Study. Headache, 53, 1278-1299.
https://doi.org/10.1111/head.12150

[8] Ahmad, S.R. and Rosendale, N. (2022) Sex and Gender Considerations in Episodic Migraine. Current Pain and
Headache Reports, 26, 505-516. https://doi.org/10.1007/s11916-022-01052-8

[O] JEERIS, BREE, fTEPE, RiFdE. BT MRIEFR A SRS TSIt SJmA R P[], Rt ik &, 2022, 51(4):
54-58.

[10] Allais, G., Chiarle, G., Sinigaglia, S., Airola, G., Schiapparelli, P. and Benedetto, C. (2020) Gender-Related Differenc-
es in Migraine. Neurological Sciences, 41, 429-436. https://doi.org/10.1007/s10072-020-04643-8

[11] Maasumi, K., Tepper, S.J. and Kriegler, J.S. (2017) Menstrual Migraine and Treatment Options: Review. Headache,
57, 194-208. https://doi.org/10.1111/head.12978

[12] Nappi, R.E., Tiranini, L., Sacco, S., De Matteis, E., De Icco, R. and Tassorelli, C. (2022) Role of Estrogens in Men-
strual Migraine. Cells, 11, Article No. 1355. https://doi.org/10.3390/cells11081355

[13] /e, SA%hF, CULHE, FE R, R, 28, MERE R SRR R RLEII]. b B R R A,
2016, 22(11): 851-853.

[14] Petrovski, B., Vetvik, K.G., Lundgvist, C. and Eberhard-Gran, M. (2018) Characteristics of Menstrual versus Non-
Menstrual Migraine during Pregnancy: A Longitudinal Population-Based Study. The Journal of Headache and Pain,
19, 27-33. https://doi.org/10.1186/s10194-018-0853-3

[15] Calhoun, A. (2012) Combined Hormonal Contraceptives: Is It Time to Reassess Their Role in Migraine? Headache, 52,
648-660. https://doi.org/10.1111/].1526-4610.2011.02051.x

[16] Warhurst, S., Rofe, C.J., Brew, B.J., Bateson, D., McGeechan, K., Merki-Feld, G.S., Garrick, R. and Tomlinson, S.E.
(2018) Effectiveness of the Progestin-Only Pill for Migraine Treatment in Women: A Systematic Review and Me-
ta-Analysis. Cephalalgia, 38, 754-764. https://doi.org/10.1177/0333102417710636

[17] Amandusson, A. and Blomqvist, A. (2013) Estrogenic Influences in Pain Processing. Frontiers in Neuroendocrinology,

34, 329-349. https://doi.org/10.1016/j.yfrne.2013.06.001

DOI: 10.12677/acm.2022.12111487 10316 Il R 125 23k i


https://doi.org/10.12677/acm.2022.12111487
https://doi.org/10.1016/j.rbmo.2014.02.003
https://doi.org/10.1016/bs.vh.2018.01.003
https://doi.org/10.1016/j.jtbi.2022.111074
https://doi.org/10.1016/j.bbr.2021.113593
https://doi.org/10.1111/pme.12788
https://doi.org/10.1111/head.12150
https://doi.org/10.1007/s11916-022-01052-8
https://doi.org/10.1007/s10072-020-04643-8
https://doi.org/10.1111/head.12978
https://doi.org/10.3390/cells11081355
https://doi.org/10.1186/s10194-018-0853-3
https://doi.org/10.1111/j.1526-4610.2011.02051.x
https://doi.org/10.1177/0333102417710636
https://doi.org/10.1016/j.yfrne.2013.06.001

MR 5

(18]

[19]

[20]

[21]

[22]
[23]

[24]
[25]

[26]
[27]

[28]

[29]

[30]
[31]
[32]

[33]

[34]
[35]
[36]
[37]

(38]

[39]

[40]

Gu, P., Chen, C., Wu, Q., Dong, C., Wang, T., Wan, Q. and Dong, X. (2021) The Effect and Safety of 5-HT(1F) Re-
ceptor Agonist Lasmiditan on Migraine: A Systematic Review and Meta-Analysis. BioMed Research International,
2021, Article 1D: 6663591. https://doi.org/10.1155/2021/6663591

Charbit, A.R., Akerman, S. and Goadsby, P.J. (2010) Dopamine: What’s New in Migraine? Current Opinion in Neu-
rology, 23, 275-281. https://doi.org/10.1097/WCO.0b013e3283378d5¢c

de Vries, T., Villalon, C.M. and Maassen Van Den Brink, A. (2020) Pharmacological Treatment of Migraine: CGRP
and 5-HT beyond the Triptans. Pharmacology & Therapeutics, 211, Article ID: 107528.
https://doi.org/10.1016/j.pharmthera.2020.107528

Peters, G.L. (2019) Migraine Overview and Summary of Current and Emerging Treatment Options. The American
Journal of Managed Care, 25, S23-S34.

Ha, H. and Gonzalez, A. (2019) Migraine Headache Prophylaxis. American Family Physician, 99, 17-24.

Burch, R. (2020) Epidemiology and Treatment of Menstrual Migraine and Migraine during Pregnancy and Lactation:
A Narrative Review. Headache, 60, 200-216. https://doi.org/10.1111/head.13665

Johansson, T., Fowler, P., Ek, W.E., Skalkidou, A., Karlsson, T. and Johansson, A. (2022) Oral Contraceptives, Hor-
mone Replacement Therapy, and Stroke Risk. Stroke, 53, 3107-3115.
https://doi.org/10.1161/STROKEAHA.121.038659

e, H A SRR A R R ALE] KR B R[], WO S s s AR B A R &, 2018, 27(6): 373-377.
FMR. LR OR) I R 7T Bk R R[], E BRI B0R 24 &, 2018, 18(5): 310-314.

Bosak, M., Stowik, A. and Turaj, W. (2018) Menstrual Disorders and Their Determinants among Women with Epilep-
sy. Neuropsychiatric Disease and Treatment, 14, 2657-2664. https://doi.org/10.2147/NDT.S179438

Taubgll, E., Isojarvi, J.I.T. and Herzog, A.G. (2021) The Interactions between Reproductive Hormones and Epilepsy.
Handbook of Clinical Neurology, 182, 155-174. https://doi.org/10.1016/B978-0-12-819973-2.00011-3

Joshi, S., Sun, H., Rajasekaran, K., Williamson, J., Perez-Reyes, E. and Kapur, J. (2018) A Novel Therapeutic Ap-
proach for Treatment of Catamenial Epilepsy. Neurobiology of Disease, 111, 127-137.
https://doi.org/10.1016/j.nbd.2017.12.009

Simpkins, J.W., Singh, M., Brock, C. and Etgen, A.M. (2012) Neuroprotection and Estrogen Receptors. Neuroendo-
crinology, 96, 119-130. https://doi.org/10.1159/000338409

Maguire, M.J. and Nevitt, S.J. (2021) Treatments for Seizures in Catamenial (Menstrual-Related) Epilepsy. Cochrane
Database of Systematic Reviews, 9, Cd013225. https://doi.org/10.1002/14651858.CD013225.pub3

Oh, J., Vidal-Jordana, A. and Montalban, X. (2018) Multiple Sclerosis: Clinical Aspects. Current Opinion in Neurolo-
gy, 31, 752-759. https://doi.org/10.1097/WC0.0000000000000622

Mirmosayyeb, O., Badihian, S., Manouchehri, N., Basiri, A.K., Barzegar, M., Esmaeil, N., Fayyazi, E. and Shaygan-
nejad, V. (2018) The Interplay of Multiple Sclerosis and Menstrual Cycle: Which One Affects the Other One? Multiple
Sclerosis and Related Disorders, 21, 46-50. https://doi.org/10.1016/j.msard.2018.01.020

Pozzilli, C. and Pugliatti, M. (2015) An Overview of Pregnancy-Related Issues in Patients with Multiple Sclerosis.
European Journal of Neurology, 22, 34-39. https://doi.org/10.1111/ene.12797

Nabavi, S.M., Koupai, S.A., Nejati, M.R., Garshasbi, E. and Jalali, M.R. (2010) Menstrual Irregularities and Related
Plasma Hormone Levels in Multiple Sclerosis Patients Treated with Beta Interferone. Acta Medica Iranica, 48, 36-41.

Veenman, L. (2020) Raloxifene as Treatment for Various Types of Brain Injuries and Neurodegenerative Diseases: A
Good Start. International Journal of Molecular Sciences, 21, Article No. 7586. https://doi.org/10.3390/ijms21207586

Cerri, S., Mus, L. and Blandini, F. (2019) Parkinson’s Disease in Women and Men: What’s the Difference? Journal of
Parkinson’s Disease, 9, 501-515. https://doi.org/10.3233/JPD-191683

Lee, Y.H., Cha, J., Chung, S.J., Yoo, H.S., Sohn, Y.H., Ye, B.S. and Lee, P.H. (2019) Beneficial Effect of Estrogen on
Nigrostriatal Dopaminergic Neurons in Drug-Naive Postmenopausal Parkinson’s Disease. Scientific Reports, 9, Article
No. 10531. https://doi.org/10.1038/s41598-019-47026-6

Song, Y.J., Li, S.R., Li, X.W., Chen, X., Wei, Z.X., Liu, Q.S. and Cheng, Y. (2020) The Effect of Estrogen Replace-
ment Therapy on Alzheimer’s Disease and Parkinson’s Disease in Postmenopausal Women: A Meta-Analysis. Fron-
tiers in Neuroscience, 14, Article No. 157. https://doi.org/10.3389/fnins.2020.00157

Bourque, M., Morissette, M. and Di Paolo, T. (2019) Repurposing Sex Steroids and Related Drugs as Potential Treat-
ment for Parkinson’s Disease. Neuropharmacology, 147, 37-54. https://doi.org/10.1016/j.neuropharm.2018.04.005

DOI: 10.12677/acm.2022.12111487 10317 Il R 125 23k i


https://doi.org/10.12677/acm.2022.12111487
https://doi.org/10.1155/2021/6663591
https://doi.org/10.1097/WCO.0b013e3283378d5c
https://doi.org/10.1016/j.pharmthera.2020.107528
https://doi.org/10.1111/head.13665
https://doi.org/10.1161/STROKEAHA.121.038659
https://doi.org/10.2147/NDT.S179438
https://doi.org/10.1016/B978-0-12-819973-2.00011-3
https://doi.org/10.1016/j.nbd.2017.12.009
https://doi.org/10.1159/000338409
https://doi.org/10.1002/14651858.CD013225.pub3
https://doi.org/10.1097/WCO.0000000000000622
https://doi.org/10.1016/j.msard.2018.01.020
https://doi.org/10.1111/ene.12797
https://doi.org/10.3390/ijms21207586
https://doi.org/10.3233/JPD-191683
https://doi.org/10.1038/s41598-019-47026-6
https://doi.org/10.3389/fnins.2020.00157
https://doi.org/10.1016/j.neuropharm.2018.04.005

	月经周期中激素变化对神经系统疾病影响的研究进展
	摘  要
	关键词
	Research Advances in Effects of Hormonal Changes during the Menstrual Cycle on Neurological Diseases
	Abstract
	Keywords
	1. 月经周期激素变化的生理机制
	2. 月经周期激素水平变化在神经系统疾病中的研究
	2.1. 月经性偏头痛
	2.2. 月经期癫痫
	2.3. 月经周期激素与多发性硬化症相关性
	2.4. 月经周期激素与帕金森综合征相关性

	3. 总结
	参考文献

