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| ABSTRACT |

Research Trends of Animal Experiment on the Acupuncture Treatment for
Premature Ovarian Failure

Joo-Young Park!, Deok-Sang Hwang'? Jin-Moo Lee!?,
Jun-Bock Jang'?, Chang-Hoon Lee'?
Dept. of Clinical Korean Medicine, Graduate School, Kyung Hee University
’Dept. of Gynecology, College of Korean Medicine, Kyung Hee University

Objectives: This review aimed at investigating the research trends of animal
experiment on the acupuncture for premature ovarian failure (POF).

Methods: Studies were searched from PubMed, Cochrane Library, EMBASE,
CINK, KISS, RISS, OASIS, KMBASE up to November 2023. Terms as POF,
acupuncture, electroacupuncture were used.

Results: Of 189 screened, 13 studies are selected and analyzed. The combined
results showed that treatment group was effective of improving serum sex hormones
level, ovarian morphology, expression related mRNA and protein compared with
control group. The most frequently used acupoints were SP6, CV4.

Conclusions: Included studies showed that acupuncture might have effect on
POF. Further research should be conducted to verify its therapeutic mechanisms
and effectiveness.
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< Pubmed. Cochrane Library(Central), O AE Aste] 178 =& AEs)
Excerpta Medica Database(EMBASE), A 1732 AAE =F AEE 93
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(CNKID)E ] 83}91 3, ‘Premature ovarian AP FES POFR 23 A go} F
failure’, acupuncture, electroacupuncture’ Aol 2z o= =EE AYIH L, o
£ Az &8s W A, 3, A 2F 2¢ste] 1

Aslgdeh, HEHog 1399 =ES A
2. ARFZE A3l = (Fig. 1)

9] dolEu o] 2B A AMH =ES

Articles identified through the database searching(n=189)

Korean database
RISS(n=9), KISS(n=8), KMBASE(n=1), OASIS(n=9)

Oversea database
Pubmed(n=33), Cochrane Library(n=7), EMBASE(n=42), CNKI(n=80)

172 Excluded after screening abstract

Duplicate study
Not animal model

A 4
Studies after excluded studies
remove(n=17)

4 Excluded after screening full text

< Not experimental study
Not relate to acupuncture
Not suitable for topic

A 4

Studies included in qualitative
synthesis(n=13)

Fig. 1. Flow chart of study selection process.
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Table 1. Data of Animal Model
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Wistar rat 18-S Al wx] 84
] =FNA SD rate] AF&-= <k POF
of I AFo|mE AHS =

qAare g o, AFdAe 54
oluf AFoz AFHGH. 2
star Fo] AFHAEH. 4~657
A, 855 59, 1057 34, 1257 2% o]
St MouseE WA} o= g 48 3 A F
o] AFHA &2 1S =
18-20 g. 305 g. 355 g& AH&3stACh
Rat& A2 3 9heM e 25 AF
o] AdFHPEH, 120£10 g= A& 1
HAE A gstzE= 200-280 goll HE3FY
o AT A} FEY 5 FH 51159
gl om 31~40wtg] 64, 41~507t8] 3
H, 70mk2] o)At 4% o] vk (Table 1).
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Ist author  Animal fge ~ Weight Size POF* model
(week) (g) (n)
Tiu WO ; I oD § ) ) H
(2023) SD' rats 8 240-280 70 VCD 1P 80 mg/kg daily 14d
1st day
Geng 7'  C57BL/6 T 70 meg/kg
(2023) mice 10 NR 36 CTX 1P 30 me/ke l/gwd*a*ys,
Yuan Y7 . 50 mg/kg  1st day
(2022) Wistar rats 8 200%20 70 CTX 1P 8 mg/ke daily 14 d
18
e ) IR NR™ 3055 40 cisplatin TP 2 me/ke daily 14 d
9
C}éez%zlz\g gn(fz NR 35+5 40 cisplatin 1P 2 mg/kg daily 14 d
20
thﬁ)il? SD rats 10 250£20 32 TG NR 75 mg/kg daily 14 d
Wang S 50 mg/kg  1st day
(2021) SD rats 8 198+22 40 CTX 1P 8 me/ke daily 14 d
Chen Y# .
(2020) SD rats 8 210-220 40 VCD IP 160 mg/kg daily 15d
Wang S% _ 50 mg/kg  1st day
(2019) SD rats 4~6  220+20 50 CTX 1P 8 mg/ke daily 14 d
Zhang H* C57/BL6 B
(2019) mice 8 18-20 45 CTX IP 75 mg/kg NR
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(2016) . ,

tail clamping
26)

Zh(aznogw\)’ SD rats 12 120¢10 50 CTX P 30 me/kg daily 5 d
Luo X* . " .

(2014) SD rats 12 250-270 72 hydrocortisone IM 20 mg/kg daily 15 d
*POF : premature ovarian failure. 'SD : sprague dawley. *VCD : 4-vinylcyclohexene diepoxide.

‘TP : intraperitoneally, 'd : day, "CTX: cyclophosphamide, **w : week, "NR : not reported,
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139 =% A POFE F=3 vl o]Foxl FAE AHI=H. o
WS AASA . 7P wel ArgH F 3HeAME AdES 7R Y3l
k&2 (CTX(cyclophosphamide) 2 & 2 3, 1#HeA = md3] A6 A DMSO

6HANA CTX &7 W F4+&5 Es) POF
S FE3IATE o] F 4N FEH o=

WA ol = L3, o] F A AL
S Tl 47k 28l A cisplatin,
VCD (4-vinyleyclohexene), Z+ 1#HA TG

(tripterygium glycosides), hydrocortisone

=
A
g

g AgHth okee LD Ae =%
FALS AFS-3E (9 F FAH o] A A H
2 2 19 A8 EF B Ul FAE
AR 1Rl e B AeshA o
T utEReR oF & }—t— P AEHAS
Fr e Agged, 2z 23
$ 47717} A4 92 A POF
2 fFEAAEA i-M'«SP&’iDHTable D.

2 A3y Hgen, POF 49
FEL Fof R, & FA o Hoj
w2} A AFE(Normal), © %+ (Control).
¥4 Wz (Positive control)., A3
(Experimental) 2 A A = ¢l o},

AAE 1399 A7 F 7Hg g2 54
°ﬂ"1 Ao 2

- N Z

(dimethyl sulfoxide) & Foi3dle] HZ
F7t2 AdAsAT Folo] 23eA
 HEzE AEE I+ FAEE
9\1‘:} 19 A+ VI
Z 6719 &, 18 AP S
SHE el F 9719
Ak APFLE A= M2 A
S5 AT F 28 M= AEE HEA
st AL, 3MME FA 77e HE2A
gt APFS Y4
9H e A FA %% AR 5 Alg
<  AYsAet.  estradiol  valerates}
diethylstilbestrol7} 242+ 2 ol A <FAI o)
27 Fo FEEZ AAEFAG. 2HA
o = ENC(electroacupuncture at the
FAEH. I 9l

hUMSCs(human umbilical mesenchymal

(3

W 2 e 2 o

o, l“N 2 g 03‘_,

oy ol o
o

=

£

H
N —1r

nonacupoints) &

stem cells), conjugated estrogen, diligen
o] =T FEE 7 134 ALEHAS
(Table 2).

5 FA "

AR AFea A, A,
Ao 7HA AeA 87t AHEEAH. 84
o] Ao UvkA A g7t AHg-E.

64



J Korean Obstet Gynecol Vol.37 No.1 February 2024

fasld AHE AHgsEd, o F 4
Aol A

=
AR AT, AN A3 o
El

SAHT AR @A ALEAR AR
< BHoE AREHAT
2E AT

Table 2. Data of Intervention

A
14, 15+ 19, 20

] A=k (Table 2).

Experimental group

Positive control group

1st Period

author (week) Treatment Acupoints Intensity Time Treatment I{?:fﬁg’g Dose Time
. . . daily 20
(L;Szga)/ . 4 A CV4 CV6 ST36 min . hUMSCs IV 05 ml 1s§;1 SSth
B : CV4, CV6. ST36. hUMSCs v
Geng Z ¥ 0.1-1 mA 1/2 days
(023 4 EA CV4, 5T36, 8P6 1-3 Hz 30 min
A : CV3, CV4, ST29. SP6
Vuan Y B : GBI2. GB20. GV16. BL10 dail
(2022) 2 A C: CV4 SP6. BL23. LR3. 2 mfn
GV20
D : CV4. SP6
He QD p . . daily § daily
(2022) 3 EA CV4, SP6 450 Hz 0% EN i
Chen M . daily E daily
(2022) O BA CV4, 5P6 30 min EN 30 min
. 5 mA .
Zhang Q A EA SP6, 2-15 Hz dall}{ CEY 1G** 0.075 daily
(2021) WA ovi 20 min mg/kg.
Wang S CV4, ST36. SP6. BL20. 5 days/w ++ 0.09 .
(2001)  ° A BL23. EX-CAl 2 min  ©V IG kg deily
Chen Y A CV4. ST36. SP6, GV20, BL32 3 dave/w
(2020) EA ST36. SP6 0.1~0.3 mA v
Wang S . CV4. SP6. GV20. EX-CAL daily 6.3 mg )
(2019 3 A LR3. L14 15 min EV IG /gy kg daily
Zhang H o e daily
(2019) 1 EA CV4, ST36 215 He 0"
Kong S # daily 5 0.000018 .
otgy 30 A CV4, SP6. LR3, KI3 40'mn  DESB 16 okg  daily
A : CV4, CV6, ST29, SP4.
Zhang Y SP6. LR3. L14 2/day 0.025 .
05 ¢ A B : (V6 ST29, SP6, BLIS, 0mn DESB 16 ke daily
BL20. BL23,
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45 d i - 0.075 daily
/60 d CI CV4, ST28, BL18, BL23 0.2 cm 1/15 d Diligen IG me/kg 5 d
Luo X Chinese 24 g/kg
(2014) Heb" 10 Tgapy 804
Chinese 24 g/kg
Medicine™** 1G daily 4 d

*hUMSCs : human umbilical mesenchymal stem cells, IV : intravenous., *EA : Electroacupuncture, SEN :

electroacupuncture at the nonacupoints group, 'WA :

Warming acupuncture, 'CE : conjugated estrogen,

**1(G : intragastric, "TEV : estradiol valerate, ¥d : day, ¥DESB : diethylstilbestrol, ''CI : catgut implantation

at acupoint. YChinese Herb :

Testudinis Plastrum et Carapax 12 g, Rehmanniae Radix Preparata 12 g,

Cuscutae Semen 15 g, Ligustrum japonicus Thunb 15 g, Hominis Placenta 15 g, Angelica gigas 12 g, Salvia
miltiorrhiza Bunge 15 g, Bupleurum falcatum L 15 g, Albizia julibrissin Durazz 15 g. ***Chinese Medicine
. Rehmanniae Radix Preparata 12 g, Dioscorea polystachya Turcz 12 g, Cornus officinalis Siebold & Zuce
12 g, Cuscutae Semen 15 g, Epimedium koreanum 15 g, Salvia miltiorrhiza Bunge 15 g

2. A8 A% 24

D g3 A z=2° W3}

EE dTeA A5 AFe dH A 5
2E FAE AHASE &89 o] F
E2(estradio) = E& 7oA H&EX8
% Z7}std el FSH(follicle stimulating
hormone) & 18 & A28 ZE A FolA
geE9en, 2% A5 F Fo5HA 2
4394k, LH(luteinizing hormone)+ 9
HellA SAHHNL BF FAAE F F
oA FHA&F} EHES Hooh. AMH
(anti-mullerian hormone)¥ 53 el A &
45U, 189S AQdsae 2F A=
% FosAl F7Fskd . T(testosterone)
9} DHEA((dehydroepiandrosterone) & 2t
7} 24, 1HA SAHNT, 7 X5 F
o3k FAad 2He B9k GnRH
(gonadotropin releasing hormones), INHB
(inhibin B)e] zt7F 1#He|A &&=l e
o X8 T EAHoz §9314 GnRHE
Z+24, INHB+= 57183 P(progesterone),
El(estrone), E3(estriol) o] Ztz} 13 of| A

gE&HReH A F Fod AolE B

BRE 2 F27 Aol gl
2 AA% 6

=2 =
S oopyAeE 2 ol
o

U2 4H e 5AA F98 7HA
A ¢kskek(Table 3).

3) A& FA P A st

10NN FAE FriA 22 4319
of, 5Hel A FAFA W FAaAS [P
A H% FHe)/A AF(9x100%]15 &
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Rt Babd B S ) o I i s Bl
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Ao 2AsA wstE FEEAG. &
2 %
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A Fxel ok FHa, 2o A I}
T AE AFE O fo3 AT
(Table 3).

4) A 9 mRNA 23

94 mRNA % = 43y HE
Fe A 2R L3, o] F 63
oA ¥FEo=2 PI3K(phosophoinositide3
-kinase)/Akt A% AF HAZE Ao
2 ARty A Fwie &-8-3F mRNA %
Aol = ofz7bd zpol7k glslT. 5
a4 Ak} 2R gom, 10 A9
U A 4He A R HAX3s F {23}
71] 57}3}%1‘;} 48X PI3K7} &A=

3, 1S A8sE YR 3Hel A B

Z\:]!x]—n— % Fe3A F7kskad. Bel-2
(B-cell lymphoma 2) %} bax(Bcl2-associated
X protein)= 3HlA AMEHAZL, BE

ATFdAM X7 F Bel-2& 57k bax:e
At ow 29 BAA folAdE
7}FH 5. mTOR(mammalian target of
rapamycin) = 3Hl A AE-E <l 19
< A9t 28 AE F FYIA F
7}ated o, 18 oA p38 MAPK (mitogen-
activated protein kinases)S ElHlo R
gom g F fos5t ZUHE By 19
ol A 9FEA< IFN-y, IN-4& F43]
o, A& A F o3 IFN-y+= 3
2, IN-4%5 S7H . 196 HE FA)
% pl6(INK4A), NAT10(n-acetyltransferase
10)2] 74, CDK6(cyclin-dependent kinase
6), CCND1(cyclin D1)& =7}, 2EH
©2 mRNA® ac4C(N4-acetylcytidine)
Wy o] AAE WA (Table 3).
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Table 3. Analysis of Effect in Study

I* Experimental Control Result
author P Sex hormones Ovary and estrous cycle Expression of protein and mRNA
ovarian weight, index increased in
Liu W A : acupuncture C : normal E2', AMH? increased in A%, B!, ET AS, B, E* (B>A, BYE)® p-Akt, Bel-2 increased in A, B, Ef
(2023) B : acupuncture D : POF* model Testosterone, LH**, FSH™ decreased mature follicles increased in A, B, E Akt increased in A, B'
+stem cell E : stem cell in A%, B, Ef ovarian abnormalities, atretic follicles Bax decreased in A, B, Ef
decreased in A, B. E
. - . ‘ ovarian weight increased in A} P16, NAT10 decreased in A
?ggzgg)z A : EA® 18 . %(grPr‘laI;odel %zgizzférffé %ﬁﬁ?} ézgigzzgg ﬁi i:‘ normal follicles increased in A' CCND1, CDKE6 increased in A
) ’ atretic follicles decreased in A' RNA ac4C modification decreased in A'
A : acupuncture I E2 increased in A, B, C, D (A>B>D>C) No diff. ‘ an index’ Bel-2 increased in A, B, C. D
Yuan Y B : acupuncture I E : normal FSH decreased in A, B, C, D. No gifféreerf(?:cfir Oéugsgagf lﬁ)lleicles (D>COBXE>ADF)
(2022) C : acupuncture I F : POF model (B>A>C>D) corpus luteum’ ' Bax decreased in A, B, C. D
D : acupuncture IV LH decreased in A. C. D (D>CYA) P (D{CCECBCACE)
He QD B : normal E2, AMH, B-glucuronidase increased in A* estrous cyele restore in A
A EA C : POF model FSH, LH decreased in A® . Y r . PI3K, Akt, mTOR increased in A}
(2022) D : EN" E2 increased in D° atretic follicles decreased in A
B : normal E2 increased in A%, D . estrous cycle rgstorg in A .
Chen M A : EA C : POF model FSH. LH decreasd in A D primary, mature follicles increased in
(2022) D : EN No difference in AMH" A atretic follicles decreased in A
' granulosa cell apoptosis decreased in A%
B : normal estrous cycle disorder decreased in A, D¥
A : acupuncture : E2, AMH increased in A, DY ovarian index increased in A® ~ .
Z?;(?Zgl)Q +Warming g | E&Eurziggl FSH decreased in A, D¢ secondary, antral follicles, corpus Ile\-I4Yirfcer(i32§3 1?1 ﬁ ]]:));
acupuncture ' stJ & No difference between A, DT luteum increased in A, D ’
estrogen atretic follicles decreased in A, D
A © acupuncture C : normal E2 increased in A, B, Ef
Wang S B : acupuncture D : POF model FSH., LH decreased in A, B, E¢ p38MAPK increased in A, B, Ef
(2021) +estradiol E : estradiol No difference between A, E* (BYE)?
valerate valerate B has differences with A, E*
ovarian E2 increased in A, B®
. B . hypothalamic, serum GnRH,
Chen Y A : pre-acupuncture C : normal pituitary. serum FSH. ovarian LH
(2020) B : acupuncture D : POF mode ) X
decreased in A. Bf
No differences between A, B
Wang S }8 %(z)rg‘lar;odel E2 increased in A, D® estrous cycle restore in A, D PI3K, Akt, bel-2 increased in A, D?
(201gg) A : acupuncture D ) estradiol FSH decreased in A, D¢ oocyte morphology improved in A, D Bax decreased in A, D?
’ ' valerate No differences between A, DT granulosa cell apoptosis decreased in A, D¥ No differences between A, DF
Zheng H , | p B : normal E2. AMH increased in A’ Nodifferences In ovarian Welght.  pr3K Akt mTOR. SGK. 4E-BPI
(2019) ' C : POF model FSH, LH decreased in A} . . rlace area . X decreased in A®
primordial follicles increased in AS
Kong S B : normal E2 increased in A, D'
(201g6) A © acupuncture C : POF model FSH, LH decreased in A, D'
D : DESB" No differences between A, DT
. E2 increased in A, B, Ef . P
Zhang Y A © acupuncture I C : normal FSH decreases in A. B. B¢ estrous cycle restore in A (77.8%),
. D : POF model . B (87.5%), E (77.8%)
(2015) B : acupuncture I . LH, Progesterone decreases in A', BY, E® . . .
E : DESB No differences between A. B. Ef mature follicles increased in E
E @ normal . . .
A @ TCAG . E2, INHB increased in A, B, C. D, G, |} .
Lw X B : TCCG & RO model gSH decreased in A, B. C. D. G. H'  growing. mature follicles. corpus 10 PIK. Akt mTOR increased
(2014) C : PCAG H . PCHG No differences between A, B, G and luteum increased in A, B. C. D. G, H ERa d .d " A B E
D : PCCG : C.D. 1 a decreased in A, B,
I @ WMP#* T

*POF : prematue ovarian failure, 'E2 : estradiol, FAMH : Anti-Mullerian Hormone, 3(P<0.05)., "(P<0.01), "(P>0.05), **LH : luteinizing hormone, "FSH : follicle
stimulating hormone, #EA : Electroacupuncture, SDHEA : dehydroepiandrosterone, "'"EN : electroacupuncture at the nonacupoints group, "DESB : diethylstilbestrol,
ETCAG - treatment catgut-acupuncture group, TCHG : treatment Chinese herb group, TCCG : treatment catgut-acupuncture plus Chinese medicine group, PCAG : prevention
catgut-acupuncture group, PCHG : prevention Chinese herb group, PCCG : prevention catgut-acupuncture plus Chinese medicine group, WMP : Western medicine group
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N2 7g g Fo7 Yo vmw

= 152 Ale] 1719
FEH o] Aol 4 ¢
A skgdet. BT(CV4), =k (SP6)7}
Mg e =R A S (Table 4).

N
N
N
N

>\°‘

Table 4. Frequency of Acupoints used
in the Electroacupuncture Treatment

n* Acupoints

15 Rk (CV4)

13 =F=® (SP6)

5 =% (ST36)

4  KfEr (LR3). Bw (BL23)

wig (CV6), Hizk (ST29), A&

3 (Gva0)
, Wi (BLIS), M (BL2D). F&
(EX-CAL), &% (LI4)
B (CV3), %8 (GBI12), JAil
| (GB2). U (GVI6). KEE (BLIO).

NFR (SP4), R# (KI3). %iE
(BL32), 7kiE (ST28)

*n : number of times

N, » %
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0.78 22 OECD ¥+l 1.599 ¢l H]‘H
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Q AFow A AT 24 79 @

i |

A2 2uete] Aol FAYFA >
33.04M2 OECD 7 & 714 2o,
HAE Al =3tE d¥ o] FolAl+= AH3
A E5 wet POFRE 3 dsle] &
S3t HAFAAZE JFHIL T

W 5o dAFeA z2E AT}
GnRHE #Zeo| AHS-3l W, o224
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Menopausal Gonadotrophin) & %] A}
%‘3}1“ ”“?3 T o= 7HA wez w

ol stel Al POFE HEHI, kA A
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