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Abstract Globally, approximately 20% of women suffer from gynecological disorders, including gyneco-
logical cancers, premenstrual syndrome, and conditions arising after menopause. These conditions are of-
ten associated with cell proliferation, oxidative stress, and inflammatory responses. Previous research has
highlighted the efficacy of the Mediterranean diet in reducing metabolic syndrome and inflammation. The
higher consumption of extra virgin olive oil (EVOO) in the Mediterranean diet, obtained through a lower-
temperature pressing process that retains valuable polyphenols, including hydroxytyrosol, oleuropein, ole-
ocanthal, and oleacein, has been shown to exhibit significant anti-cancer, anti-inflammatory, and anti-aging
effects. Through a literature review, this study finds that the active components of EVOO have therapeutic
potential for gynecological cancers, menstrual pain, metabolic syndrome, and osteoporosis after meno-
pause. These components may mitigate symptoms related to gynecological disorders by reducing inflam-
mation and oxidative stress in uterine and bone cells. EVOO supplementation also shows promise as an
adjunct therapy for gynecological cancers, potentially reducing tumor size, cancer risk, and enhancing sen-
sitivity to chemotherapy drugs. In conclusion, the abundant polyphenols in EVOO suggest its potential as
a nutritional intervention for the prevention and management of gynecological disorders and cancer pro-
gression. Recommending moderate consumption of olive oil may help alleviate discomfort during men-
struation and mitigate risks associated with post-menopausal metabolic disorders. Although scientific con-
firmation of EVOQO'’s effectiveness in cancer treatment is currently lacking, its ability to induce oxidative
stress in cancer cells, leading to apoptosis and cell cycle arrest, implies its potential in cancer adjuvant
therapy. Further rigorous clinical research is warranted to validate its anticancer efficacy.
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paeal.) SHEFEAMERYIRE ] 53 s WIMERUERH (virgin
olive ail, VOO ) FIRFHfIPER#E (extravirgin ol-
ive oil, EVOO) - ¥ttt 2 2 DIV 5 =t T
BT - PR - TSR E ST
RARBRE<2% (FREEARFRIMSLI T - BT BYE
FORHABGT S - — Bl AR ELE< 2 %)
EVOO HISZ2 B ARAMERERY TR | TR 2
A EVEEZERNER - BEERE R E RS R
M s & Ek R E o LTI EE, (cold
pressed) = CIRFEARAA 27°C ) FRBAVESL Bl A i
RN R EVOO » Hig K< 0.08 % - ZEfEEET]
ARG 200 °C fifq  EVOO R 25K H it H g
Z o WETEIES A IS ¢ - i
25 B AR R B A A S A A8 T - A0 P RO o A
TS E RS EL ~ BREER R ~ UM ~ 2200
R AR ) - EVOO & ER BTN B AR
% (unsaturated fatty acids) - iI'E &7+ ZEHHH -
JCHFSE I - FRENEE S EVOO 23l B A B E
iR Fs i g - B EVOO il R s & —E a1
BRI ZH RS - K EVOO HRHRA RN
THE  ERRE TEHEENZEH&E  AES
HFL BAEYFIHERZEEE - EVOO 1256 0L
NRTEE I - AR EESES (hydroxytryo-
sol ) ~ fEffEs £ (oleuropein) ~ HIEE (oleocan-
thal ) FIviE& Hiifis (oleacein) % - ¥HRPIETAE
FHE KA - BER EVOO & 22 VW) HEFES AN
TR B sEBRFIMSE 7 - (HERIHEEI EVOO fErny
AR B IEAERR AR ER ) h— R 22w
Tl

RIEVOOH &y < Hisadl ~ P iR <
Filk - HEHE R RES AR RHH R e RE A — 5L
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&g (dysmenorrhea) J&#572z Mk HASHART TS
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AE2 T = P LA B P 95 e T R FE T =S mE e Y
cyclooxygenase-2 (COX-2) FIRFEam ) » M
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Table 1. The impact of EVOO on dysmenorrhea

Dysmenorrhea

Author Substance Model Duration Results

e EVOO extracts In vivo: ® EVOO acetonitrile layer extraction
Chiang et al., 60 minutes stress
2020 . e |nhibits Prostaglandin, Oxytocin,
e Oleocanthal Exvivo: Acetylcholine, and Carbachol-Induc-
10-100 uM Female SD rats ed Uterine Hypercontraction
Human trial in Iran:

Rezaeyan et al., e EVOO ® 60 university stu- >months  ® EVOO reduce the severity of pain

2014 25 mL /day dents compared to placebo

e 17-30 yearsold

Extravirgin olive dil (EVOO); Institute of Cancer Research (ICR); Sprague Dawley (SD).

FZ0E (postmenopausal osteoporosis, PMO) - [i§ &
e - (FRR I TS KBS S
ik 1-2% » AR E T EEE o HAr o B
B ECEHERY B I S B i m e e T B N R
M EBEAELE 0 o PN E YRR
BHE R < BTG T SD KB EVOO K&
100 i B 1 Z5aiRIE  » EVOO RIDAZHZEIE N
BRI R RR RS ~ e MRS ~ 1L-6 f1 MDA
wE  RHEE(LRRE - P AR
RARIN 250 Z 57 EVOO A] (=i 4r L3 ~
L4 FI/c B SHR BB 7 - E—2 347 EVOO
ZERYE - L H T oleocanthal H]H BB R
PRz an el Ot R A A - S B A (e S
TR - (R B o /e ) ) o SSDAECE #HE
MC3T3-E k JNE UJFR/NE B X - E B
EVOO Hy % 1i3#)'& hydroxytyrosol 2 oleuropein ij 4
118 E A LR T B H81 P R B R =
HEENG AR —REFH - BREEER
T EMIPHR G BN ) o R MEE ih R r
43 » JUHESE oleocanthal - hydroxytyrosol F/1 oleurop-
ein - AJREEE AN FIRYEEH] - ARE ARz AR
fa A PR LRUE - R R T B GLRRIE 7 4= TR i
B RIE IR RENNGE - A1 - 2
W FERIER RSB R TR BT - DU E EVOO(EE
P i FH e A & 2 1

= FIERMERE

RS Rl 22 B S PR B B RS R 20
AR (BHEEAEEENNE - RS
e S N EOHE T HOHERE - (SRR e 22 MR A [
(] ef th 35 BRI A S o A8 2F - IR BEHE 7T
HDL (high density lipoprotein) - [&{& LDL (low
density lipoprotein) HYER o M5 1R H R HEE
Fe ~ LDL fyBghnk: HDL HIA s [EBINRE R REAL
SGHAE 2R SN » SR LB PR g g i 2 -
ififG TR H 250 258 EVOO i 12 [ H % » nJEH
Z R A I [ B & LDL - IR I G B 2 1B
0o 3lf; AR B8R o i Al R R Y AN (] - 3 B 4 Y
EVOO HU{SE 1 fir 2 B A B AHEL - BEE (K
AAfE s - LDL I NHDL 2 &8 %2 - i
fFFesE B EV OO A Rk 51 rl 25t (g 15 A ik
{E K LDL #2532 2s GE MR R E Z 1B ) - {84
T P S 2 ) R B S E AR — Rl HSOR DA R I
& - DRt s BAsnyrg R -

i R 2 Z B 2 B iR R
RYEIRER
AT (meta-analysis) 1 A5 157

(case-control ) Kz tHAXHHF%E (cohort) #E3R - =il
I T R AL B S R Y -
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Table 2. The impact of EVOO on postmenopausal osteoporosis

Postmenopausal osteoporosis

Author Substance Model Duration Results
® EVOO increased BMD
. e EVOO In vivo: ® EVOO exhibited anti-osteoporosis,
Liuetal, 2014 1mL/100¢g Female OV X-SD rats 12 weeks antioxidant, anti-inflammatory pro-
perties.
. In vivo: ® EVOO-TPF regulated estrogen re-
Kalzecr)le4t al., ;O(I)E \r;O/(k)L:De': Female OV X-Lewis 12 weeks sponse genes and attenuated the
9Kg rats OV X-induced bone |oss.
e Oleuropein
10 mg/kg In vivo: 28 davs ® Reduced bone loss of trabecular
e Hydroxytyrosol BALB/c female mice y bone
Hagiwaraet al., 10 mg/kg
2011 e Oleuropein e Oleuropein (10-100 uM) and hydro-
10-100 uM Invitro: 2.3 davs xytyrosol (50-100 uM) inhibited the
e Hydroxytyrosol MC3T3-El cells Y formation of multinucleated osteoc-
10-100 uM lasts

Extravirgin olive oil (EVOO); Sprague Dawley (SD); Ovariectomized (OV X); Total polyphenolic fraction (TPF); Bone mass density (BMD)

%= EVOO #i5@ i fig L5 2%
Table 3. The impact of EVOO on postmenopausal dyslipidemia
Dyslipidemia
Author Substance M odel Duration Results
Anderson-Vas- e EVOO Tuﬁano';;:ler:g l;jgl 28 davs e EVOO improved athero
quez et al., 2015 50 mL/day P P Y genic dydlipidemia
women
e Olive polyphenol ex- Human trial in Spain: e EVOO improved lipid
Filip et al., 2015 tract ® 64 postmenopausal 12 months profiles (TC, LDL) com-
250 mg/day women pared with placebo

Total cholesterol (TC); Low density lipoprotein (LDL).

— ~ 3@ (breast cancer )

FL M 4K 15 L 3 3% 52 8 (estrogen receptor,
ER) - =8 =<8 (progesterone receptor, PR)
DU — M N H8 E R AR R A28 (human epithel-
ial receptor 2, HER2) Y RREM: /3 Ry S A - A fH
FAtH A 4407 =CERAE - a0 - &SR A AU (Luminal
A) ~EIRBAL (Lumina B) ~ 55 A AMH ERZER
RRTEZHEEEEREL (HER2Y) FIEHEE
AL (Basal-like ;s X437k TNA I TNB) - H
HR i HE R ST B FL R A R AR - 40 : MCR-7 F
T47D J&FL Luminal A ; [ MDA-MB-231 #] MDA-
MB-468 /&A=& A s (ER-/PR-/HER2-) - thigh

F i R R EE RS () - — B ERETPRIE
VR B B E B L R [ RO BRI $2 R AF
IR IR ne AT /0 T+ SRS SR B R
g8 (Alternative Healthy Eating Index - AHEI ) #I
Bt E el R sy (aternate Mediterranean diet
score * aMED ) HEFTERER - AHED Fya P Ak s (e
T2 B b 2 R RAREE - aMED LuSt ¥
FRY R B RO BRI RES B4 » IR RS (LA
IER B U A FF & B BB AL DR RS © iF5E
FEI - My E R R AR B ZL e Y R b 2 AR - B
TN R R B B R B B AR Y R R L R
b (B —$2RYE » BLPoE s B B A A FL
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FHEL - Higer e B E SN EE R & ==t
FUEA EmA IS ER 2 - SS—IHE R
ESELS el AN S G ey N R R TR D7 I S
it 7 i A 4 T R 1 70 R A ) M AR el 0 3t AR
B ORAEREA ek m s IR (A ERR
B i) - Bl A8 2 ERENBHE - 1A 4282 44
15 5y 60-80 5% H. 1= UMM E e o i 2 R 28 35 35 [l
2 Ry AL R O - E— SRR
EVOO 1y Sk S FIFLA e 38 R P R &
FHEE - AR T EVOO Y2 MEAHLL S IEH - FRE
PEFLIR S B R R T 629% 7 -

R VR I i 50 Y5 R LI R 2 A AN [T R
F - BFE - ARG 2R i TR
DAz 575 3 Jed e e S B4 v AL B O L AR S5 3R
52 - Ayoub S A A 2017 fEEE R — R s aEER
oleocanthal (oleocanthal ) fE&EiE T+ ER FHEERK
SETMHIHIME 2 (17p-oestradiol ) 5%/ MCF-7
BT-474 K1 T47D A fEEfHarge 4= - 4 » oleocanthal
& Fh e tamoxifen (ARAYTIMEHEEEY)) £ ER |
Fr#As AL B RN E] - Al REN3REL tamoxifen ZEYHY
Wh[EIVER < 1 Ayoub 55 A [FIFRFDAFE BT-474 [idiE
FLIERS M M 1 S R R BT T R Nl - SR
1 » ¥ oleocanthal (5 mg/kg Fll 10 mg/kg ) & LA
MM S = AR - BB R INHIRT 97 %Y
BT-474 f@jg4: & » i HASYE 5 SR EE Al
oleocanthal FERHE ERaEFLE » HA G AL EE
PESE % - BB JEETRFSE TR K oleocanthal
¥ ERafFEASEE ST L ERBA 6.7 £ 5 AU A Mt S
FEFF o S5—J51f0 - HHfA oleocanthal HAT IR K
TS ERIE - TaimimSE A Kf oleocanthal sETTHRIE (8
b » B SRR R AR A i R B I AR~ EL A5 R pH
B AEREECO MG GERE - [FRFHHER
oleocanthal #14] BT-474 1 MDA-MB-231 Z.j& 4l
WAERRER W HAERA S - DUgH DR
o 7 RS AR EE L% oleocanthal (10 mg/kg
) o FEEEEETENHEIF 70 %y BT-474 @4 & -
77 oleocanthal fife B 5 AL A A R A L2 ThAk
(29)

FUEMIH RS B g R ER - R TaE
BEY) 2 A8 ETEEEA RE R A IR B VE (TR
% 7 = o e pT i 98 8 - oleocanthal 7 i [ K
TRPC6 i i 3% 5 B A A - S i 2l
MDA-MB-231 ;. MCF-7 sl 1T s g 2k 6E

77 o Lu A Z$H hydroxytryosol 1 oleocanthal
@i A _EFET LC3I/LC3l #1 Beclinl R3IR & LK
[ AR p62 & 2 & 7558 MCF-7 ) T47D %,
FEAAEES T B (F A (autophagy ) - 554k » hydro-
xytryosol #] oleocanthal &7 [ {5 HH s At [ I £171 1) 75
(3MA) FHEAMIMZEEFIREI TS » Fx hydro-
xytryosol F{] oleocanthal &7 i [ A H G - HE—
A RHETE MR Bz v 25T ER) MCF-7 1 T47D
FUEAI . B ATHZEEEE ST Y - Chimento 5§ AR
2014 FEARFAEEE R - hydroxytryosol ] oleuropein g
% G-protein-coupled receptor (GPER) ]
[P SKBR3 ( ER-/GPER+) FLAHIAIARKAE
A2 HLE AR 2 1 Bax It & H Bel-2
I - A {23 cytochrome C [URESL » HEE
BN CEKHELE % - Messeha 55 AR 2020
RN FESEH - oleuropein REREHE = [t PN
MDA-MB-231 ] MDA-MB-468 HJET-{ERH » 2RI
R A AH e ol europein FYREUER S AN [E] » E 250 pM 7|
& NEAETE % MDA-M B-468 114 T AR S R 2 5
&+ {H¥f MDA-MB-231 %53 500 pM B & /Y
oleuropein A GEM R L CAHRA L AR =L & %) -
LR EEYIRIPTEENE - ElaminSE A A 2019 4F
MORFFERE S - DUER &Y doxorubicin (2.5mg/kg)
Zr{f oleuropein % » HELZ wAHRHAYE 1 nuclear fac-
tor-kappaB (NF-kB) - cyclin D1 f{l COX-2 {51
EAPLRETEH Bel-2 Fl survivin & g% - H Bax
#l cleaved-caspase-3 & H & & #]7) FERET » Zxole-
uropein FEfN3E doxorubicin HYHIERR » HE—H 2k
= doxorubicin FrEf 2 A9/ NV LgEE TE Y -
FREVOO 2 HME r BAA — a2 Fik:

G B EEY) A — N3 - [RIRARAR (LR EEY) 2
HIE 2 — B ARG Z S -

— ~ 3= (cervical cancer )

TSR AR R E AL - — TR Yao T
N EAITFE - 835G T oleuropein (150 Z£ 200
uM) BEFE#E Hela \FE 15 Shymw i M Ak rt e B
Gl Al G2M HAf= - AE &g kb ATF-2 -
p53 » p21 » INK -~ cytochrome C fi] Bax & HFH
& EMAEEMRET - Toric % At E W
el st AN ] SRR A RS T TR R L S Y oA -
7 Zizolerafll Bjelica fi i ¥ i A\ JE T E SE A
Mtk (HeLa) BEAVEME - HIRNPUREEY) A REd
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Table 4. The impact of EVOO on breast cancer
Breast cancer
Author Substance M odel Duration Results
e [nhibited cell proliferation
In vitro: ® Suppressed growth of hormone-de-
Ayo;(t))le?t a, ¢ 2_Iggcalclthaj BT-474, MCF-7, and 48 hours pendent breast cancer
K T47D e I[mproved sensitivity to tamoxifen
treatment.
Mourouti et al e Mediterranean I—lunggotn:;rlsn Spain: ® Decrease inflammation
" diet supplemented ol yed 48years ®62% lower risk of malignant breast
2016 . ... e High cardiovascular
with extravirgin oil . . cancer
diseaserisk
In vivo:
® Oleocanthal BT-474 xenograft mod- 27 days ® 70% tumor growth reduction
o 10 mg/kg
Tajmim et al., d
2019 In vitro:
° ?ﬁggmh%_ MDA-MB-231and  48hours e Anti-proliferative activity
UG BT-474
. In vitro: e |nhibit cancer cell growth and induce
M Zogoet a, * glsegggpa'\: MDA-MB-231 and 48 hours apoptosis, cell cycle arrest in cancer
# MDA-MB-468 progression
Human trial in Spain: e Mediterranean pattern was related to
Castell6 et al., . . . ) a lower risk for preventing all BC
Mediterranean Diet  Incident BC casesand 3 months ! .
2014 subtypes, and particularly triple-
healthy controls ;
negative tumors.
e Hydroxytyrosol . e |nhibit migration and invasion by ac-
15-150 uM Invitro: tivating autophagy
Luetal., 2020 . MCF-7, T47D and 24 hours o .
e Oleuropein e Reduced cell viability and induce ap-
MDA-MB-231 .
15-150 uM optosis
Elamin et al e Oleuropein Invivo: ® Reduced tumor growth and induce
2019 50 mg/kg MDA-MB-231 4 weeks the apoptosis

xenograft model

P (L B HIESE T %58 ROSSERIER - IKILEH
1 EVOO [ 2842 iU (EVOO phenolic extracts,
EVOO-PEs) & f 1 #&% %% ¥ irinotecan ~ 5-FU »
cDDP #1 CBP SFERET 1A A JH 5 S At it £
(HelLa) g% » #5351 EVOO-PESHEE RENELIF
IOEVESI
REUI & S AN ] i 2 AR A el e 7 3t
R AIRE & A N FEHIZEEYE - EVOO %L
[ 53 BRI B A = SR RE A S 1 L A BB S G 35
7% A e 0] 5 R e S AR TR IR
JEFH - EVOO wmlREn]{E fs— L REEEY) & OF i BG
TR -

= - §NEE (ovarian cancer )

YIS 2 B8 = K FLAIR RHEIE - sHE NS
g — RSN R E B 38 E v A oleuropein
(100, 200, 400 uM ) #FNEEMIE HEY B0
AR B CIEE - HFE3E TN S A I R A A e 1A
G1 fll G2IM =¥ » LA » =&Y oleuropein fE
SRS FESR - I B3 NSE LI ROSZ &
EDE IR S0 C7 - 534k —TEAKH 2021
Tt Fe BRI S it 22 14 N S A ik A2780/CP Fl
HE iR A2780S HMMIETFIERAELT TR - 18
71 A oleuropein 55 (10-400 pg/mL ) lEdIE & O
{5 P i P R LA B 7 =R 0 B R (R S T 2
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Table 5. The impact of EVOO on cervical cancer

Cervical cancer

Author Substance Moded Duration Results
e Oleuropein Invitro: o |nduces apoptotic cell death
Yaoetal, 2014 12.5- 200 uM HelLa 24 hours e Enhanced apoptosis-related protein
Torié et al., 2020 ¢ EVOO-PE Invitro: 24 hours : gr?)cr:wote Ch%?lr:o\:lrie?lltydru irinotecan
cetal, 0.02-0.25% (Viv) HeLa apy drig '

5-FU, cDDP synergistic effect

ko5 EVOO #9p £ 2 %5
Table 6. The impact of EVOO on ovarian cancer

Ovarian cancer

Author Substance M odel Duration Results
Scicchitano et al., e Oleuropein In vitro: 24 hours e Inhibit Cell Viability
2023 100-400 uM HEY ® |nducing oxidative stress
. . . e Apoptosisinduction
Hashemi et al., e Oleuropein In vitro: . S
o001 0-400 pg/mi_ A2780 72 hours e Cell proliferation inhibition

o Cisplatin resistance decline

Zo oleuropein HEEE A2780 i it ¥ E S HY FiUEK
T+ LAk - oleuropein SFE s G ANJE CAHRAZEAl P53,
p21 mRNA 5 {IFHIPTHE T Bel-2 mRNA FHDL
e f A2780 HHIET » FilifS % E oleuropein 1]
B A2780 B IELJE O R R NE S i 2 38 o

HUREA EVOO Z HHEAH Y E REZ g N4
(BT 07 375 35 el 50 S 97 B35 o 90 8 s A PR ) 2
[ - ER RS -

W

i DL ERISTRRES S - EVOO (R E &B Z I
gy o SR TN R IR R AEIE - RI{E R —
R ORI AETE o DA AR SR 2 B T RS A
et ARAERC I LA R A HE 1R BT s A A~ 5 JEk ATV B X8
I - R AR E B HifiFe 25 2712 EVOO
TR (E H A 0RE A ASE BN - BRI
7& 250 Z 58 EVOO - REA TR IR i A LS 52
BRI ZIE  BUnREIH 7T EVOO B{=

1% I 20 e i8I Lt g o S EHRRURIE - 2 &
EVOO gk 8 2 M bR it B RS FEAE
Ji\fg .2 BEST » AT H AT M SERFER MERE 58 EV OO $
TEZIGRSCR - (HE B S A iasg i .~ S LT
A LR R e R R MR I 2 SR - R
REAE TR IGR SR At TR (IR N R b S
B8 (E—) -

MZER
ARSI 5 SRR % -
FEER
W E A LR BT SR B (ST R o Bk
FESCENE + SRR AT S SO R B

PR 2% 1o - R Bk e B SEE AT SCRRE R 2R A SR
F ; ERPEAI e K ORI RS -
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Main effective compounds
EVOO extract R G_H _____________ _,
| e il I
= 4 eld W TRlL,
a = ! OH o
v 1 Hydroxytryosol Oleuropein
i r.I:ln Lo
\7 P e e o
j/ f .:"cl ¥ ; G -
1 Oleocanthal Oleacein
Gynecological diseases
Cancer
(breast/cervical/ovarian)
Breast cancer

Cell cycle arrest §
Apoptosis t
Proliferation §
Migration §

Drug resistance }

Adjuvant therapy

»

Anti-cancer

Dysmenorrhea :
[

Dysmenorrhea [
Postmenopausal

Ovarian cancer
Cervical cancer

- & & & @

—  EVOO # et ifft i = B &
Figure 1. Effects of extra virgin olive oil on gynecological disease
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