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Abstract

Objective: The aim of this study is to systematically analyse the status and evolution of research on
polycystic ovary syndrome (POCS) and mitochondria using bibliometric methods in order to pro-
vide an evidence-based basis for the integration of theories and precise treatment strategies in this
field. Methods: Based on the Web of Science core database, 1889 articles were analysed using CiteSpace
and VOSviewer, including number of publications, analysis of country/region and institutional col-
laboration networks, co-occurrence of keywords and clustering analysis, and identification of re-
search hotspots. Results: Mitochondrial research on PCOS has shown a three-stage development of
“germination-growth-explosion”, with China ranking first with 449 publications, but there is a rel-
ative lack of international collaboration, and research hotspots have gradually shifted from cardio-
vascular risk in the early stage to mitochondrial toxicity mechanisms related to oxidative stress,
vitamin D interventions and environmental toxins. Nutritional interventions and targeted antioxi-
dant therapy are emerging research directions. Keyword clustering suggests an association between
metabolic syndrome, inflammation and mitochondrial dysfunction. Conclusion: Mitochondria are
involved in the pathological process of PCOS through oxidative stress and metabolic dysregulation.
In the future, it is necessary to combine multi-omics technology and interdisciplinary collaboration
to promote targeted mitochondrial therapy and clinical translational research.

Keywords

CiteSpace, VOSviewer, Polycystic Ovary Syndrome, Mitochondria, Oxidative Stress, mtDNA

Copyright © 2025 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0

1. 518

Z B U0 L A1E (polycystic ovary syndrome, PCOS) & —Fi K A5 AR Ao OoFRZEFE 11 2 24 nE, JL
TEARRERE N B R CEIET] T 6%~20%. REITHMITRIAEU, PCOS MAME N 5.61%, I
HERHERMEIE[L]. PCOS HIAZ G R RN B 2 MAE . HESP S & 50 5 2 FERE oy, 51k R IE
By ih RERE BENEAQUR S8, e oz B B i RS s 38 2]« R IE 25l e — e F8 5% b
R RIEAR, K1 PCOS IR AR ML M A 58 I I o T RAN ORI, R E Ny Bz AR e & A
IR Cr AR 2% B (0 25 KA -5 T B 110 58 S P T T 24 o3 O 5 200 o 2ot A ORS00 384 1 5 2 i o R o R B A
[3]. WHFLIEIR, PCOS M [UN L P AZFIEL R DNA (MIDNA)E IR . = IRIRIE A SRS 1
BEAR S 0% 1 S (ROS) i JF SR RS ARFAE PR 5, R B 2R AR Th BB R A5 1T RE B IR UV R B A 3 2 5 3
PCOS MRz 1o BRI, kA D) e e 1) T H SR 6 T PCOS VAT A 4 S I I AR B [4]
JUEIE A RAR G AL 2B PO RS 55, (R DU RIERNAR 70K 2 S P TERE E I FHLEI 5T, Sz
RGNS, 1 BRI A NS R T . A LA BT MR R I SCik - B2 7723, i8] CiteSpace ¢
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VOSviewer 25 T E.%} Web of Science A% 0o BUHE FEHATIR 230, RGiMI%EE 1990~2025 4[] PCOS £ b A1t
TR AR RS, B NIZAURET SR B AE LR, AT RS UE VAT SR SR AR IE AR

2. AMERE
2.1. BIERIBESH R

SCHEREE R T Web of Science #20#i#liE, Rz alBE N TS = (“polycystic ovary syndrome” OR
“PCOS™) AND (“mitochondria” OR “mtDNA”), I [i]§#5 B & %€ 4 1990~2025 4, ZRKifAfE PCOS H I 7T
AR ILT 1997 48, WS SCHR I X (8] 1997~2025 4E, #R 5 PO, /EE. W, S8,
B L 278 SRS 7 B R B, 3 A SN 4SO AR (Plain Text),  odi 55 587 H Y 2025 4F 03 H
16 H. WP ZRIRLS 1889 fSCHik.

2.2. NEFIHE

© WL & PCOS HEKATHBERISCHR; @ H & 5e 3 1 SCRRIFAE A5 B HL AT SR S0 (1R
N, KB EXEE); © ST IR BIVERT TSR

2.3. HERRARE

© HEEIRKSCHR @ Vit SUURZE R EAGESFART SISk, © A R ISR (PR
BOHTRA); @ AETESCCHR

24. 53

24.1. BIREGE
WHIE TR 3N Endnote X9 HEAT R EALHE, 2 N T EIRGABOCHR 1702 . B HGbRHE
T BRAT AN SRR S AR IESTCR -

2.4.2. BB 2

KH VOSviewerl.6.20 HEAT B 5K/ X R ILIL 4T, S8 /N SCEREBIEN 5 7&: 8H
CiteSpace6.3.1 HHAT HHliA A W XM 5 R, SHERBEWT: W AT (1997~2025), Y]
BN 4R, 7R RIE S “Keyword” , SR A EUAR HL(LLR) BV L B R 2ehn 2 . @it S8 BRI (Burst
Detection) iR A 7T #4542

3. /R
3.1. RXEMWSIIASCEIUREE N

1997~2025 4[] PCOS R A M I SR &k /ol 1702 i o ZRRIAAAE PCOS A I 78 e i R G Pk 4R
HIRAE 1997 4F . 1997~2025 (8] PCOS ki i AH B 7t 2 I = BUR FEHFFAE (] 1) 1997~2005 44 T-H/F
FBE S, EXR CR<10 5, EBPEIHIIR<100 YK, X ARES 24X PCOS ALk iA I AR AR
JEH K. 2006~2015 4bT- & B, 2010 4 J5 4% 51 SR A 1000 /4. 2016~2025 AL T-1E &, 2020 4F
JE SRR 51 VG 8000 YR/AE, NI 2R EUE K.

3.2. fIREZRMMXMNESTE

PAEZONT R filfE PCOS 2R AHIE FE IR B S rT AL I, n 2, Ly AR R R0 Sk i) [
X WRZIBESARE R Z RN EE. WEETRTUES], EREEMEES 88 M nilk 51 %%
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Figure 1. Annual changes in publication and citation frequencies
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Figure 2. Visualisation map of countries/regions conducting PCOS mitochondrial research
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Table 1. Top ten countries/regions by number of publications on mitochondrial research in PCOS

%% 1. PCOS i ifin A X ERTTHIER/MEX

Average Citation

Rank Country Documents Percentage Citations Total link strength per article
1 China 449 26.38% 9869 29 21.98
2 Iran 233 13.69% 6318 26 27.12
3 USA 207 12.16% 15309 65 73.96
4 Italy 115 6.76% 4438 32 38.59
5 Turkiye 112 6.58% 3202 7 28.59
6 India 94 5.52% 2522 15 26.83
7 England 65 3.82% 3180 31 48.92
8 Spain 64 3.76% 4105 23 64.14
9 Poland 62 3.64% 1710 14 27.58
10 Australia 56 3.29% 2819 34 50.34

I VOSviewer X PCOS £k ARM S U HEAT SR BBl 3040 04T, FFGETH T R SCE AT 10 AL,
e 2. B 1A EAGEE LA, TRBIRRR R G Z, Gt BoneRRILE 2123 ML S 5%
WA, SCERITTE MR, KCETTHY, EE2ERIRSLL 65 FCHEE A, HMARET
YA 2% D3 8 O 2R A T RS T k3 PCOS AR o [ A T T e B s O FH ML, iZALA8 K ST
RS Y45 51 AKIE 23.78. ART, L K22 DL 66.33 YRR Ha40t 5 AR BN 2 AR B2 00 7 85 58 O ST LA

Table 2. Top ten institutions by number of publications on mitochondrial research in PCOS

5z 2. PCOS LRI AR & X ER/IHHIHLH

Rank Organization Documents Citations
1 Univ Tehran Med Sci 65 1546
2 Kashan Univ Med Sci 58 2485
3 Arak Univ Med Sci 39 1715
4 Iran Univ Med Sci 33 1222
5 Tabriz Univ Med Sci 32 622
6 Shahid Beheshti Univ Med Sci 31 763
7 Sichuan Univ 30 855
8 Isfahan Univ Med Sci 29 887
9 Univ Athens 27 1791
10 Islamic Azad Univ 21 427

MR AL 2 B (1] 3), PCOS Lokt 78 IR R L U R BIE FER 2. R BRI R RS2 AN
BB ERIR A B P AR KA DR AL, S 28 R R B 250 R EHOR 2 SE WO LA 2
ST EYIEAEM S, RIZGUSAAAE B F B IR SRR . TP EEERIRS: . DR SRS I &
B S B R U RO LSRR, (S [ PR LA LR E A it o
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Figure 3. Visualisation map of the PCOS mitochondrial research institute
[El 3. PCOS LRI iR STHL G T ML ElIE

3.3. KBRS
SRR — T SRR A 2R (0 e R 2, BERS PR R A SCI A% O RS RO R R

3.3.1. XSRS
i CiteSpace 3 N HIEIEBEAT KB A SLILA AT AL 0, SE R AN 4. REERL 739 N AL,

1546 ML, 19 REEEY 0.0057. AR LAFERIER I, W AUBOR, R MBS S . A T RERS
SETE TR R SRR, Giit T HERAHT 20 MOSRHE ], RER T ELEAHSRI R, FE4A AT 5 I O B ]
/v insulin resistance. women. expression. metabolic syndrome. inflammation, HE4ZHT 5 0SS EE
1@ °4: androgen excess. blood pressure. cells. cardiovascular disease. cardiovascular risk. 7E <R M5+,
“metabolic syndrome” “type 2 diabetes mellitus” “cardiovascular disease” [FJ3LHlbrEH PCOS Lekifhk
FRRIE 0 DN B 55 J5 350 9 B 1) 2 L A RS2 I8 SE A1

3.32. XERARASH

12 A CiteSpace #EAT BRI TR Mr, 1531 TERBHL Q =0.7487, “FIYFCERE S = 0.8672 [ X iA]
REKE, WES, Q>03, S>0.7 UMHRRLEWTEE, {EMR[5]. EEED N 10 MAFIKILERF: #Ohy-
perandrogenism. #1polycystic ovarian syndrome. #2vitamin d. #3mononuclear cells. #4reactive oxygen species.
#5gene expression. #6bisphenol a. #7serum- #8insulin sensitivity. #9polycystic ovary syndrome. #9polycystic
ovary syndrome 5#8insulin sensitivity. #0hyperandrogenism [{1i%4%, #8755 PCOS =L 5 2k ki A Th fE B hs
IR K & . #2vitamind R8s TR F 0 AR AR Th RERI T AR, gk 3R Dl iR Zehi A fa Atk
¥ PCOS ey &= AikHt, 1R WEAEIR ST HE £[6]

3.3.3. XEHASRI S

SRR RN HEAZ I OB ] PR L IS [R] L FRSRIS R A SR ISR . @IS CiteSpace X G E AT 43
B, AERG 25 ANOCERE, FRZ | DGR B I (A s 6) o LI S I R e 4 P T 0 A A DG HE AR
(cardiovascular risk, Strength = 10.68; coronary artery disease, Strength = 6.85), 1iiH AW 7T R T PCOS £
BE AR % A A R o LA 28R RS AR [ 7] o A BT 9 SR £ T2 1k 9 RE 5 S8 AL B2, “ c-reactive protein”(Strength
=7.28)F1 “nitric oxide” (Strength = 5.17)[JFFERIIMIE T Escobar-Morreale [8] ¢ F18M: 2 iEFE PCOS K
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VER . ARSI T IR Rk #%4,  “controlled clinical trial” (58I RIG IR IR 22, B 5T JHIF
R D-FIEVIEE VG Y7 il I s R 5 R APU AT A 20s> PCOS BBE I /RS AR A AL = [9].
“vitamin d” (Strength = 5.94)fEUTIAtA RN, ULATFAEH FE4E4E &R D #£ PCOS H&R A& 11EFH[10].
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Figure 4. Key co-occurrence network
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Figure 5. Keyword clustering diagram
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Top 25 Keywords with the Strongest Citation Bursts

Keywords Year Strength Begin End 1997 - 2025
cardiovascular risk 2001 10.68 2001 2017
coronary artery disease 2001 6.85 2001 2009
necrosis factor alpha 2004 9.37 2004 2012
¢ reactive protein 2004 7.28 2004 2015
nitric oxide 2004 5.17 2004 2009 —
endothelial dysfunction 2005 7.93 2005 2016
cardiovascular disease 2002 7.85 2005 2013
diabetes mellitus 2006 6.44 2006 2015
factor kappa b 2006 6.35 2006 2019
young women 2006 5.11 2006 2015
androgen excess 2003 5.82 2007 2017
plasma 2011 8.37 2011 2015
low density lipoprotein 2001 5.65 2011 2016
normal weight women 2011 5.57 2011 2015
nonobese women 2014 5.03 2014 2017

controlled clinical trial 2016 5.38 2016 2018

glutathione 2012 491 2016 2018

d chiro inositol 2016 4.59 2016 2021

d deficient women 2017 7.44 2017 2018

lipid profiles 2017 6.14 2017 2019

overweight 2017 5.36 2017 2018

vitamin d 2016 5.94 2021 2022 —
model 2019 4.6 2021 2025 —
growth 2021 4.8 2024 2025 —
polycystic ovarian syndrome 2003 4.54 2024 2025 _‘

Figure 6. Keyword salience map
[E 6. XKEiAZRIE

4, e
4.1. HREA

AW FTIE H SOk ST VR A T RGeS I T 1990~2025 4K (] PCOS £k AR 7t AT i 1 YR T i3k ¢
BIRERVR L. SRR, 2O R 2 B - B - BT M= BORRAST, FIEl
UM ERAIA 2 100 PR B 22 8000 (R LA F o 1X P £ G K A Lo Rk D Be [R5 /£ PCOS Ji BRAL i1l
MRz A B D R R AR E R B R R [11]. EERAEMZ T3, PCOS LRk mft Fi I ik 7 =4+
R EIXIRIMESERE, A A DA [ B RS AT R A% O B ARSI E 78 R 4% . Pl 7 S 24 R R K 22 A
RTWERIKZEE SR RIMERE, DLURE SR 5 300 K EHORF A R RN B . o E RS 449 RSk
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SCRAR R R G AR, AR E PR A 2% s P TR S [ PR E SR AR R . X
A RERE TR S AR 22 5 RIEIRT FUR 2 AR T T 2535 M e 20 (A 131 22 79 ) IR R AA LR BL R [4] 5
TR 5% I BASEA 2T 22 21 2 B 5 7 W [12] 0 RORBOIN 3R ES SCALIE U UM, AEAR GElR 2 5 B> T AW 24 10
A X AIHHE R RGBT 6

42. MRHBEEHES

FLIIM & ot SR TR, “oxidative stress” 5 “PCOS”  “insulin resistance” “granulosa cell” 1£7E
B, FLAERU S A R E R v R SRR . Bt ORI, R ASRIERITE TR, it & ROS,
AT T B SR RS A P A [ I A s SORBER 8 e B ER IURE AR [13] [14]. “oxidative stress” Fl#4reactive
oxygen species 2[RI SCHE, RIL T £ X R PR ST M RGBT 7Tk R, Ll PCOS I REZN A - 43 it H Ik,
BP GSH HIL 1 FEsm B AL, X Pk L5 RGBT 2 B 25 VIR DG [15] 0 — L8 i) 2R A4 S8 A ks Jir P-4 (1)
WRYTEE, 18 N-ZBREBERR . 4 Q10, T EILH T ol EIhBEMITE: /1[16] [17].

KB RIS LA “vitamin D7 FIZEHLIE “d-chiro-inositol” i B I8 TS AW S GS . WEFT I
B, Y43 D AhFE AT kst PCOS &3 A B 2 Ut (18], HALHIYS K VDR SZ AR A5 (LRI AR A A i
R85 DL K UCPL MBI = A% [19]. 4E4= 3 D H5E5HCA 8 F o7 LAY R s H S AiHEOR #: 6], “D-
chiro-inositol” 7 2016 5 A BN KRI, D-FHENEAREEK B ERAATTaAS, FIXGE PCOS M4 NV
GSH/GSSG FUAf, 1 A 4R %245 B3 =] 20] [21] - #6bisphenola )58 2545 H PRI 55 3 A R b A B LA o
Uy 5 2R R RHESCR 2 R (MER) AT G 22 B 52 /4 (GPER/EGFR/IGPR30) 2 &, il ki A A
YIRA, WS ERRARR G R 2, SRS S5 0. X PSSR SO A 2R ik . S LA
B, IFPEBEAAL BRI ThRERERS , ATP A pliiib o BE LN AN A 25 M U SLA00R 20 A F) S 1l 5 B
Ihfe, w75 EACEEETE N, SR R (E2) R AR = A 2 22] [23]. BPA IS H] ARG IR £ ki i 45 5 1
(Ca?hfads, FIRLRRifMt A AI4NM (28 C R, WS TR TIE s . OF SR AN A fr dok P 1) T T BE AR A BR
RE, FHHONER[22] [24].

gk, BT EIRKRBL, R T ERAWIRISHESE . PCOS Lk A ThRERERS ] REJR T84 &) itk . PRI
RBEBAEFRNEILFERAR “ZHEITTH” B, BRI, ZRRAARVE e AR IE R P4 1)
O AEs, S2EIWIRMEs . E)MANEEIA SRR BER)RRMFESE, SEGERE].
R ICRAMANRI T, HEM5] & PCOS RIAFA M 24 . X —HEALRIA 1 £ N &2 HAEFE PCOS &
R I BB, SRR TR T R A

BT IAER, KR AN HERNT R : 1) REFINTEPIAS M. %02 EER,
FEAE IR B IR Bk 2) IRAER I REE M5 W (Wi A AR ZHREL . FEAMEA L
15 G I LRRAREE ML, S8 R R 1S HAE R s 3) 4Rl #E M 2R R (V75 77 T (W 4 4= % D
D-FPEWUEE . N- 251 ok 2B 55) W B RS [l PR %Ak, R 22 20 2 AR UIIT 3 A= Wb 54

43. RE

B ARy . AR AN TR RESE W BRI 2 N, PCOS £ 78 132 [ 2 4E
BEMEIITHH B RARRLE fOFEUAIT TAE: 1) FIA AT EA YT PCOS B L4 4 Lohifhk i) 57
itk s ANFI A0 ST (ORI AN . O BRI ) h 2R KR DO RE RO 22 57 2) 4 A R L A AR 4127
RE MIDNA 225 AE R AR W IEAE PCOS MR 3) JFASET N TR BERI 7> T MR, sk
RLRSE i EE RS HEVG T SRS I BE T JEIIXAE S ), A AR ARPR RS PCOS ML IR TT AR
T
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4.4. FRY4

KHFFAFAEA T RMRIE. H2%, BEEIORIET Web of Science #ZUhHtE i, ARG N HAd 24 P2 (n
Scopus. PubMed %5), W REAFLEIEFEfife . Hk, SCHEIR BT BARRE WS R Rt TR R, (HRZ IR T AREAAR
HEACFT— B, ATRETCVA 8 278 e T A AR ME & o BEAh, SCRRTE &2 75 v 1 SO emi 78 “ B TR«
27, REBADELG SRRl B &Ry, B0k e X 0 A AR R . &
Ja, BT IREARR ], BATTEZER W T (R R OC R BEATHERT, Bl Ui 4ok i4 5 52 PCOS ) R BUAR 5 75
i M L A T

FIEE SRR
ST 1 2 45975 W A 6 R B
E&MHE

[ 2% H SRRl 4 5E 4100 H (82174422, 82374509) .
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