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| ABSTRACT |

A Review of Animal Experiments on Changbudodam-tang Treating
Polycystic Ovary Syndrome

Yu-Jin Kim, Hye-Won An, Ji-Yeon Lee
Dept. of Korean Medicine Obstetrics & Gynecology,
College of Korean Medicine, Daejeon University

Objectives: The aim of this review is to investigate the research trends of animal
experiments on Changbudodam-tang treating polycystic ovary syndrome (PCOS).

Methods: The data base RISS, OASIS, KMBASE, Pubmed, EMBASE, and
CNKI were searched using the terms PCOS, Polycystic ovary, Changbudodam-tang
and Cang Fu Dao Tan Tang. The characteristics of the animal experiment and
the results of the selected studies were analyzed.

Results: Of 461 studies, 13 original articles were analyzed. All studies used rat
models, and the letrozole with high fat diet model was the most common model
for PCOS. The compositions of Changbudodam-tang administered in the experiments
were quite diverse. Changbudodam-tang had a significant effect on treating PCOS
model compared to the control groups.

Conclusions: The Animal research articles suggested that treating PCOS with
Changbudodam-tang has complex therapeutic effects by improving and modulating
ovarian structures, sex hormones, glucose and lipid metabolism, and various genes
and proteins in multiple cell pathways.

Key Words: Polycystic Ovary Syndrome, Changbudodam-tang, Animal Experiments,
Review
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Studies included in qualitative

synthesis(n=13)

421 studies excluded

1) Duplicated records

2) Not original articles such as
conference articles and degree theses

3) Non-animal model studies such as
clinical trials, and reviews

27 studies excluded
1) Not related to PCOS
2) Not related to Changbudodam-tang

Fig. 1. Flow chart of study selection process.
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Table 1. Data of Animal Models and Treatments

. . Age Weight Size  Treatment ¥
Article Animal (d*) (2) (n")  period (d) PCOS* model
Pan!® ~ 100.23 . ‘
(2024) SD® rat 21 190,12 50 14 Letrozole+High F*®
T
(1510“23) SD rat 42 100-120 48 21 Letrozole+High F
12)
Z&%gg) SD rat nm™  100+10 40 28 Letrozole+High F
13)
e, SDrat 56 110:10 40 40 Letrozole+High T
Pan'¥ ~ Prastenone sodium sulfate
o039y SD Tt 21 3545 80 14 CGt e Hih ¢
Wang!® ~ 9 9 .
(2022) SD rat 21-23 180£20 80 8 Letrozole+High F
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Wu'? _ . hCG + Insulin
(502) SD rat 25730 80-100 50 28 CHig Do
Yito _ Prastenone sodium sulfate
(o0o1) SD rat 21 35-45 80 14 e S
18) :
3&8) W;Zttar 42 200420 60 9 Mifepristone
Pan!¥ .
(o01g) SD mat 2l 35-45 60 14 DHEA**+hCG
Pan20) ‘ .
(2015) SD rat 42 150-180 60 28 hCG+Insulin+High F
21)
VXZaonng) rat 24 155#387 100 14 hCG +Insulin
22)
%gogz) SD rat nm  190-210 24 60 Estradiol valerate

*d : day, 'n : number, ¥PCOS : Polycystic Ovary Syndrome, SD : sprague dawley, 'F : fat,

+

FhCG : human chorionic gonadotropin, **DHEA : Dehydroepiandrosterone, 'nm : not mentioned

[

o
77 Letrozole 32 539 4
4503 389 QoA human chorionic
gonadotropin(hCG) ¥ insuling FAHA
2 T3ty 2719 =%l prastenone
sodium sulfateg} hCGE FAF T3t ch
I 9]l = Dehydroepiandrosterone(DHEA)
¢} hCGE AF£38F =%, Mifepristone,
Estradiol valerate® AH&-3F =% 5] 7+

1”o]gieh k¥ Fol®u okjel PCOS

mag sy nAY Aol A4
EES 138 F 9holglon 1M w¥
< A Aol @ 5% Txdg AT
%ol 553 eH(Table 1).
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Ak, W), A%, AFE BE AL
b 1ol en whalee ALea

298 AN g A T4
2 M e R Pz Bl 7
A9 AFN 15 g0 b wel AHg
M AE FEA Y Ao 46,
Zol 19, %9 3 ¢Ao] Moz Hg

] Atk (Table 2).

Table 2. Compositions of Changbudodam-tang in the Included Studies

Composition of herbs (g) Number
ot EFM- MRk BUKR RE O ME OHE O FE O AEE W of articles
10 10 10 6 15 6 6 10 6 n=>5
10 10 10 10 15 5 10 10 6 n=2
12 12 12 9 9 6 6 6 6 n=2
7.5 7.5 75 5625 5625 3.75 375 3.75  1.875 n=1
10 10 10 10 15 15 9 10 10 10 n=1
15 10 10 6 12 6 5 9 n=1
10 10 10 6 6 5 5 n=1

Bt © Atractylodis Rhizoma, &M : Cyperi Rhizoma, Wi : Citri Reticulatae Pericarpium,

FA : Arisaematis Rhizoma, M3k :

Fructus Ponciri (or Fructus Aurantii in china), f£%5 : Poria

Cocos, W% : Radix Glycyrrhizae, 8. . Pinelliae Ternatae Rhizoma, % . Zingiberis Rhizoma

Recens, Hl : Massa Medicata Fermentata

3. 2% ¥4

D a2 A 328 w3t

% 1399 A7 F 7He ATl @
2o Wsts AFstdd. A=Al Fot
2 29 dFolA Ovarian Index(t2a~
FF/AFF100%) 78, 18] AFeA &
Zo] AA ol FAAHSRE FosHA FHi

steleh 1Mo QoA Wae] ¥

Y
2
x
i
3
%
=
B,
e}
D
(e}
=1
<
e
o
o
3
(=}
=
ol
=

Transferase dUTP Nick End Labeling

Testosterone(T) > 7Hg B2 =FolA o
TEoH §H AFolM Fof F {9
A At e 299 dAFoME Al
=3 FAd dxzHe] 5AA IS
A13kdt}. Luteinizing Hormone(LH)+=
Hel
3% 9]

dro o

-3
¢

TFollA 74t o). Estradiol(E2)
ATFANA 23 A Skl e

rlr

73



HECOEO| [N LA ZS32 X2 S0 26t S2 Mg DE
o 7% 199 dAFeA F7t9 Fo] 1 gomw 199 dAFolr LH/FSH H]$o
4F EMERY, Metformin, A4 & ot ety Bauskgdoh 13 ] o FellA

MRS <=olivky R8st o} Follicle
Stimulating Hormone(FSH)+= 532 A+
MM E Fhstg oty Rastg o) 199
AFelAE FSH7F #Asigdvty ®Bs)

Sex Hormone Binding Globulin(SHBG) 7}
£} ¥ AR fone Z7he

Aot ¥ 8¢5 (Table 3).

Table 3. Analysis of the Effects on Ovary and Sex Hormones

Lst * Results
author (C?D ) Control ;
(year) g/kg Changes in ovary Sex hormones
. C : Metformin E2"Tin A. B. C (B)COA)
(iﬁ) g ) éég D : Normal ) FSHY, LH' | in A, B, C
o E : Model (B>CYA)
Liv 3 gg D Nomal -) T'lin A. B. C (CYBYA)
(2023) Y E : Model i
C 196
B : Metformin Oocytes, Granulosa cell layers Tin A, B .
IWNE A 1625 C: Normal  Cystic follices | in A B E%H$1fif’ ABB<A<>E>)B)
- D : Model (HET' stain, qualitative) ’ ’
B : Metformin Oocytes, Granulosa cell layers Tin A, B .
(0% A+ 1625 C : Normal  Cystic follicles { in A B E%Hr}lfif'ABéA(ﬁg)
- D : Model (HE stain, qualitative) ’ ’
. C : Metformin FSH., SHBG**Tin A, B. C
(2%212%) g . éég D : Normal (-) (B>A)
e E : Model LH. Tlin B, C
Granulosa cell layers Tin B, C
O+ Metformin (HE stain, semi-quantitative)
Wang A : 15 D | N | Inflammatory cells | in B, C LH, Tlin A, B, C
(2022) B : 30 E A Mogmla (HE stain, semi-quantitative) No difference in FSH
- viode Ovarian index, diameter | in B, C
TUNEL™ assay positive cells | in A, B, C
Wu g g%i D : Normal Mature ovarian follicles Tin A, B, C )
(2022) Y E : Model Corpus luteum 1in B, C
C @ 1248
. . C : Metformin Corpora luteum, granular cell layer, .
(237211) g . %ég D : Normal Total number of embryos Tin A, B EIZ{ FTSIIIHTI HA Aé B
e E @ Model Cystic dilated follicles | in A, B ’ ’
A @ 04914 D : Metformin . .
He . . Ovarian index | in A .
(2018) g ?82??% 1\1\/11(())1;112]&1] Preantral, primary follicles | in A, B, C, D Tlin A B. C.D
Pan B : Metformin E2, FSHTin A. B
(2015) A 12 C : Normal (-) LH|in A, B (A>B)
D : Model LH/FSH, T lin A, B
Yang A : 0050 B : Normal Cystic follicles | in A )
(2002) e C : Model No difference in ovarian weight
*CBD Changbudodam-tang, "E2 : estradiol, *FSH : follicle stimulating hormone, ‘LH

luteinizing hormone, 'T : testosterone, THE : haematoxylin and eosin, **SHBG : sex hormone
binding globulin, "TUNEL : terminal deoxynucleotidyl transferase dUTP nick end labeling
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2) A AA 2 A5 #H Ao w3}
1089 AFolAM AF 0

Atk 7He] ATl AR} FAo A
FT& TEE 61 ATl F o] A
Zo] fonaA FAastR o 13 o
TFAME AF Wi FAA F2A4 ol
Rauch AF H3E AFA3 A7 F 39
ol A EHEIR S ©] metforminv-2.o} A
Fol YA Ao 196 A+
EMPEER % metformin W80 o

AgLERT FAHLE AF FFavt
93 Bustgdeh 219 ATl AA
#H  dAE  H7ksled High Density
Lipoprotein Cholesterol(HDL-C)<] Z7}¢}
Total Cholesterol(TC), Triglyceride(TG),
Low Density Lipoprotein Cholesterol(LDL-C)
o] Fas Riusiad. ¥9 % ded

SN J}ﬂ iy

S L2
¢ 10
b
ol

24 -"4 °3—7—°ﬂ/\1 de
= X}i fasting insulin, Homeostatic
Model for Insulin Resistance(HOMA-IR),
Insulin Sensitivity Index(ISI) el
olmatA A E A stk 39
o] A7l Leptinel AdHelA FoF
T FoulsA Fasdd s, 1
Hel dFelME zF A A Leptin,
Carnitine Palmitoyl Transferase 1A(CPT1A),
Adenosine Monophosphate-activated Protein
Kinase(AMPK) 7} 5718}l 32 Acetyl-CoA
carboxylase(ACC1) 7} #A 3l e}, 23 9
o Foll A Adiponectine] A3 oA f-2
v atA F7hl el X sk ek(Table 4).

_‘i

Table 4. Analysis of the Effects on Body Weight, Lipids, and Insulin

Ist "
author CBD Control Results
(g/kg)
(year)
. C : Metformin
Pan A ) L42 D : Normal Body weight | in A, B, C (B)C)A)
(2024) B : 5.68 .
E © Model
Leptin, TC"lin A, B, C (B.C>A)
. TG*lin B, C
Liu g ) 338 D : Normal Liver)
(2023) C : 1'96 E : Model Leptin, CPT1A%Tin C
o AMPKa'"tin A, B, C
ACC1']in B, C
Zhang , B Metformin Body weight | in A, B (A)>B)
(2003) A F 1625 C ¢ Normal Blood glucose | in A, B (AYB)
D : Model ’
B : Metformin . .
Zhang , Body weight | in A, B (AYB)
(2023)-g & * 1625 C - Normal FBG** |in A, B (AYB)
D : Model
) C : Metformin
Pan A : 142 D : Normal Body weight | in B, C
(2022) B : 5.68 .
E @ Model
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Wang A : 15 g :, %iiﬁ;ﬁnm FBG, fasting insulin,
. : TRt |
(2022) B : 30 B Model HOMA-IR"™ |in B, C
) ) C : Metformin HDL-C¥1in A, B
oo B . see D Normal TC lin A, B
Y E : Model TG, LDL-C¥|in B
He A : 04914 D : Metformin
(2018) B 09829 E : Normal No difference in body weight
C :1965.7 F : Model
Pan B : Metformin Adiponectin Tin A, B (A>B)
(2015) A 12 C : Normal Body weight | in A, B
D : Model Leptin, ISI'""}in A, B
B : Metformin . A
: X Adiponectin Tin A, B, C (C>B)A)
Wang . gg5 G @ Metformin+CBD 3 " cieht Lin A, B, C (CYBYA)
(2012) D : Normal in |
T+ Model Leptin | in A, B, C (C)B>A)

*CBD : Changbudodam- tang TC :

total cholesterol. *T'G :

triglyceride., SCPT1A : carnitine

palmitoyltransferase 1A, '"AMPK : Adenosine monophosphate-activated protein kinase. TACC1 :

Acetyl-CoA carboxylase, **FBG

cholesterol, "'ISI : insulin sensitivity index

Interleukin(IL)-6, 18, Tumor Necrosis
Factor(TNF)-a, C Reactive Protein(CRP),
Nuclear Factor(NF)-«xB, Toll Like Receptor
(TLR)-4, Oxidized Low Density Lipoprotein
(ox-LDL), High mobility group box 1
(HMGBD & & stglow EFPEEERY
FoF & o5 I < 9l mRNA7E
olulatA Zasiedd. o F 19 o
ANA EMEEEE Tkl A o
Boh TNF-a #2& 237 544
o I3 ¥ skl

4e) AP AE] FA 9 A z
4ol Befsls A 0 mRNAS 28}
o} 399 AFo|A B-cell lymphoma 2
(Bel-2) familys &3t BEHERRS F

°F & Bcl-2 ©@ o] 57}, B-cell Lymphoma

: fasting blood glucose. "HOMA-IR
insulin resistance, ¥HDL-C : high density lipoprotein cholesterol, *L.DL-C :

© homeostatic model for
low density liporotein

2-Associated X Protein(Bax)7} #HAsigl e
w 1319 A4 cleaved caspase 3, 97}
At a Flsk 1] dFellA
Phosophoinositide3-Kinase(PI3K) /Protein
kinase B(Akt) 4% AY A= S eplloz
3ted PI3K®} Akt7} FoF & Z7lsldvtx
Hyskgieh 239 AFelA Proliferating
Cell Nuclear Antigen(PCNA)7} < %
7t 55 #ABIAT o] F 199
AT BMPEERY Lol A Hx2s B
o FAAHez fo3 &35 vehdd
o 132 oA miRNA-169 Z71<}
Programmed Cell Death Factor(PDCD)-4
o AT s o FHHEEIRY Lol
A dxz+ ¥u FAHeE o &5
S 7Heh 1919 dFelA Wnt/B—catenin
pathywayell wiste] HHEERE FoF +

AP 4, dAelA] Wntl, B-Catenin.
Glycogen synthase kinase-3 beta(GSK-3B),
¢c-MYC, Beclinl, Microtubule-associated
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protein 1A/1B-light chain 3(LC3)II, m6A
il 9l mRNA7ZF A8k

3] AFel A A, A, WA, 7L
A1 Ao Al Organic Anion Transporting
Polypeptides(OATP) family®] == <
mRNAE SAsted FHIERE T %

Wl o] F-ou|3A SIS #FEI
He A77F At =35A 2] Nerve
Growth Factor(NGF)7} §<F & 74 FH
Aee FAd3doy FAH K8

WA A= 33kl ok (Table 5).

—_

Table 5. Analysis of Changes in Proteins and Genes

1st "
author CBD Control Results
( (g/kg)
year)
Pan A : 1.42 S : %iﬁf;{lm miRNA-161in A, B, C (BYC)A)
(2024) B : 5.68 E :' Model PDCD"™4 mRNA, protein | in A, B, C (B>C)A)
Zhan B : Metformin PI3K*Tin A, B (AYB)
(2023% A @ 1.625 C : Normal Akt’, PCNA"Tin A
D : Model Bax"lin A, B (A>B)
ovary)
PCNA Tin A, B (A>B)
Wnt-1}in A, B
Than B : Metformin B-Catenin, GSK-38**, ¢-MYC, Beclinl, LC3™1I,
(2023>g—2A : 1.625 C : Normal Baxlin A. B (AYB)
D : Model m6A proteins (MettI3 , Fto, Ythdfl) |in A, B (A)B)
ovary, blood)
m6A genes(Mettl3, Mettll4, Fto, Alkbh5, Ythdfl,
ythdf2) | in A, B (A>B)
IL¥-6, 18 [ in A. B. C (BYA)
Pan A : 142 C I. Metformin TNF¥-a | in B, C
(2022) B : 5.68 D : Normal ovary) ‘
) E : Model OATP'""(3al, 4al, 2bl) mRNA Tin A, B, C (B>A)
OATP(3al, 4al, 2bl) protein Tin B, C
Wang A : 15 IC) :, %igﬁgﬂn Bel-2" protein Tin A, B, C
(2022) B : 30 B :' Model cleaved caspase 3. 9 protein |in B, C
A 312 IL-6, TNF-a lin A, B, C
Wu B : 6'24 D : Normal CRP***|in B, C ‘
(2022) . 194 B © Model NF™-kb, TLR¥*-4, ox-LDL™ mRNA |in A, B, C
CoE HMGB1"" stain | in B, C
Vi A 142 S ' %iﬁ?gfl“ ovary, uterus) OATP(2B1, 2A1) 1in A, B
(2021) B : 5.68 E :' Model serum) IL-18, IL-6, TNF-a lin A, B
. C : Metformin spleen, liver, kidney)
(goafé) g : é‘ég D : Normal OATP3al mRNA in A, B, C
Y E : Model No difference in Lung tissue
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HOCHEO| (LM LA B3 X2 U0 2E S2 Ao D&
B : Metformin
Wan C : Metformin
5 A 895 +CBD  TNF-alin A. B. C (CYBYA)
(2012) )
D : Normal
E : Model
Yang B : Normal o " | C e
(2002) A 0.05 O Model ovary, pituitary) NGF™ | in A (not significant)

*CBD : Changbudodam-tang, "PDCD : programmed cell death factor-4, ¥PI3K :
proliferating cell nuclear antigen, "Bax :
glycogen synthase kinase-3 beta, ""LC3 :
interleukin,

SAkt: protein kinase B, 'PCNA :
2-associated X protein, **GSK-38 :
protein 1A/1B-light chain 3, ¥IL :

organic-anion-transporting polypeptides, Bcl-2 :
nuclear factor, ¥¥TLR : Toll like receptor, *LDL :
: nerve growth factor

TH'NF .
high mobility group box 1, MNGF

2
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