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Abstract

Menopausal syndrome (MPS) is characterized by a series of physical and psychological manifesta-
tions, including menstrual disorders, hot flashes, night sweats, irritability, headache, and insomnia.
These symptoms arise from ovarian dysfunction and the consequent estrogen depletion, which se-
riously impair patients’ quality of life. The development of stable and reliable animal models serves
as a vital link between basic research and the development of Traditional Chinese Medicine (TCM).
Currently, the mainstream approaches for establishing MPS disease models include ovariectomy,
chemical induction, physical stress stimulation and natural aging. The evaluation of these models
mainly focuses on sex hormone levels and vaginal cytological detection indices. On the basis of the
above disease models, integrated MPS models with TCM syndromes such as kidney yin deficiency,
kidney yang deficiency, kidney deficiency with liver qi stagnation, spleen-kidney yang deficiency
and heart-kidney disharmony can be constructed via single or combined intervention strategies.
The evaluation system for TCM syndromes mainly consists of macroscopic phenotypic observation,
behavioral assessment, detection of microscopic biomarkers, and efficacy validation with corre-
sponding herbal formulas. This study systematically reviews the modeling protocols and evaluation
criteria of MPS disease-syndrome combined animal models, analyzes key challenges in current
model, and puts forward corresponding optimization strategies, with the aim of providing experi-
mental support for the investigation of the mechanisms of action of TCM and the development of
new clinical drugs.
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[ 266 22 1 27 & fiE (Menopausal syndrome, MPS) X FR B L2 G 1E, 48 LVELE 45~55 B 44 Hi )5,
U BT Re AR BV SR S B K TR, SR I EEEL . R ThRER R K EM A Th R AL — A
JEMERE1]. IATWEEEE Bor[2], REBATLH 1.3 CHEBE M, Fiih 2030 44 % 2.8 12, 4R
[FEHAREIE 1242, Horh 90%UA b2 P2 HIAS [FAR BE A OGREAR[3] [4], ©HOR 4SHMEMR SR AL T AE
W, fFEEEY, ARHET “AWmiEEiE” , HIwERALLL S B ARS]-[7]. BFFTRB8], HiE
EETHHEWRG, BRRUWEA/N BAARRETERS . BIIMERE . WRERRIES G, SRR
H 25 254 FA AL (R BT B8 S 4 3h 3 25001k 1 B8 B3R A9 S AEoR, %8 MPS R IE 3 B A 24 (19T 78 B B
B, (A EAAEER T EA— IERRHER: A R . PR R bRsh = S ), 2 T
BRI BV . ARG MPS B ) 5 b BRS8N 5k KO A &, R0 AT 1AL )
AR ZAEHAT TRV, DR R 20 KRS K

2. MPS R IRBI S HI5 %
MPS K BT A% O A BN BT E IR . MEERCE FRERREDIRGS, B WRER a5
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Table 1. Comparison of replication methods for menopausal syndrome disease models
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BAFER IR IIRETEIRIEAY ;26
LN T WL AL

B EIERME R + S B N PR 2
SR 80% LIk Fa

URER RS 10 O N
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2.1. KHPEE

75 H AT )2 1 MPS K BRIE R, 23 U 5P 554 1B E S5 Bl 4= D) A X0 3 1)
BRvZ o XU B L A DI Bk B AR AR . K BRUBRIE S5 T MO [T o2, T SBPE MBI E & 5, VIHF4) 1em V)1,
SR A R B L OR L, EFUAROP R S UIRRIN S, [FEAREI[10]; B0 A DIA X o Ul bR
TEMZER R S0 A DN EL S, DIBR X 80% BN ELZH 2R 1],

SVERIMAETEAEWE FERIED . IV EER R SER MR AR, ARiE PR AL i
BERh Z A, SEER SR, (HRIRMERECAHE, FRSEIEEAKTFERE S5 AL AR T
R NS PR 5 255, M DL SE AUl PR 73 2 A R 4
2.2. LEE
22.1. 4-ZHBEFRCH S HHI4-VCD)IREEESHE

KEOERPERTE 1A 5, % 80 mg/kg FIEMEEST 4-VCD, &E4E 15 REPA]E ] MPS #41[12][13].

Bk 27 A E, ARTRIS AR, e R Va0 O SERORI 40, NG, AU ST
RETEIRAE, (HFEREAFAEMER KA R, H 4-VCD B —E 8%, WRESIRIFAIE[14].

2.2.2. TR O EEORE RS E
KRR G IO, TaRARME N P LSHEREIMI 2 em 28 XARYIHF 1.5~2.0em P11, 4355 5
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i AR BN, FH 0.5 mL {E A5 U S AEST 0.2 mL /K L, S%6 01T 5 UL P 5 75 85 2 U sk g
[15]e ZTTEBRAEMRI I, HARJGIF AR S, WO ERE. RO, FIResmifi iRz bk

2.3. IR

FECRR R0 5L, 0 X RS p IMERIRGNE . X BRSO RE e TPk, B
T HFHELIES 2100 C UFEF T, B9 4om, R FEMIVEX 2.5min, H57FE 9Gy[16]. y ik
MRS KRS BT Co60 mAEEITHL=AM y BHLEGHE 1. 5. 10 Gy), Ll 3.13 cGy/MU “F¥J5l&E
FPATXTE IR, 4> 3 IRy, ARG 2 min, 3ES5E S 0SB GREE 2 IEMSR[17].

TSR, TR, (R Z B E R R, ARt M A, SRR
B RORE, HESEELRIVIET:, MRS R T 5EE18].

24. BRTEEE

FJT R 12~18 H MM KRR R AP ER 8~12 A%, Z4EM 24 AR LUG), FIFsMIAREZ
TR O ST R 3 IR Y AR B AT AR [19] [20]0 i KARIATE T I AR 0P 5 R w2 L,
o B B AL B R A IR RS bR, (HARESLIR I . AR . AMAZE R KZE I, AL 2 RREA . R
LIS TR [21].

3. MPS KimtRBIFI E T3 7%
3.1. EERFIEHER

1) W ibdabs: T8I U G0 28 V2 SR DN L7 P S R /K S, 2R I 2 A S TR (%) B A 3 P o i 5, B
I35 M — W% (Estradiol, Eo)7KF- & & F#AK, {2 BP0 2 (Follicle-Stimulating Hormone, FSH)-5 {2 8 1445 i
% (Luteinizing Hormone, LH)/K V-2 3 FF1[22]; 2) FHIELA4NBRER . shil B &, HEHE R ek
IR LA (LA 40 9 ), R AT AP AR o L B AR W - & A8 RS B R L 50~80
uL AHE K, BT AKRAENEL) 3~5 mm, EWRW 3~5 KJG [FHEMA; B 10~15 pL 2R3 510
FTHIH, BRRTEATER[12]). ZERS EE. B B IRk, HIERME. S8
I
3.2. $EhIEIEIEAR

1) —BAEdL: MPS BB Wik i & 3. AR T E[23][24]; 2) AT %W MPS BI04 5)
LT SIS 5 7 3) AR BRSNS T AN HE Ge ) 7 MW 52 21 B 6 i 1B AT PR A2
BLHET 5 B T N IR AR SRR AR 1 45 AR [ 25
4. MPS HEIEEIMER S H 75 5%

MPS HPERIEMRBRIE T “RRIESE &7 P, fEREE MPS P BRI SE A -, JE R it hn e B2 PR AR
KE, HRRFEIE R RIE CEFEMZR ST RS 1210169 (2023 SERR)) [1], #5 MPS F1EEiE
1570 9 B B REAIE B FHREAIE S B RIRHPIREIE . & REATAIGIE . S FHREAE . OB AN 6 AMIERY, HATE
AR TN AR R LG T 5 Fh, HIEBINEZ KM R RNRNE G R ERIFE T, Wk 2 frr.

4.1. ‘BFARRIE

B BH R UEAR R AZ o2 R, “FH R N R BIIRAS, IE R 5V L2 S N 3226 B EZ5 271K
FHHUR IR 2 B (150 mg/kg/ oK), S 28 Kl & B B REIE K AR x| 5 (28] i &4k vl kA #E B (50
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mg/kg/R), EL: 6 RESFHEHEIE; EEFZZH[29K A HRRH A R - E 2 W%E B (150 mg/kg + 1
mg/kg), ES: 7 REHA ., FlRJ7E@Ed YT BWURRE e FEBAW, AT 2 305 B Rk
iR

Table 2. Modeling methods for syndrome-disease integrated animal models of menopausal syndrome
F 2. MPS fRIEE A IR BUER 5 %

PR EE IR 975 R AL IR
FROIR IR I 2 0E 5 (150 mg/kg/d), 28 d; AL AT

B2 TR, K
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TERHRE + Wk 2 B+ FEHKIRREE 2 A

o mERATE Rk
R P A 1, KRS

BHIAR, AR L
j<5 'C‘J(Zﬂﬁ
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4.2. BEPHREE
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4 TR B PH R AN RS ;22 SR [32 3 I B R UE S AL T HORA (25 me/kg), HESE 14 RAYEE KB R FH REIE
B o AT AR AR R B R, I A T B AR B S T RE, S BOMLIARH SAEDT, Bo & R A
F ] B 5R BH REAE AR I o

4.3. 'BEAFHRE

ZUE R R0 B AR A bR, SR RA B RiIESEIHEERE” S8 FRER33]
K PSP AN O] 0L B, TSR 21 R4 TR REBEALAS B A NS0, BLREIE Y B 120, 28K
24h. 25 24 h. BIGHE . VKOKIEIK 5min. B2 1 min 25, 5SS BIFAGE: JH %7234 K AL AT
FIAALRIVESS (2 mg/IR/R)ES: 15 K, 55 16 KiefiH 3 R, &K 30 min Je RN, ES: 7 RIER
PP T2 W e S R A S B, A T RBATAR” I R AT A

4.4. FR'SPAREE

IR B R IR PR 9 ) AL A B K 5 ' P R X EE BIDIR A, IR R “AiB S & & T 0
GIFEHN” AT % SKAR[35E I IRESE B (200 mg/kg/d)iESE 3 A, RIS H B 22 A H
W10 g/ FOMKE A M2 mL/ R, LA T AREik, 58 =8 E i FH vk 3RV K BUBOEE 15 (10 g/kg)IE 2L
JA, G IERE I 28 K ERETEAE[36 11T JE 5L L E B AR A NE (1 mg/100 g), NARK R IE ST, FLH
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TER BB . o i 254 05 B PH . AR 2R B4R IR L IS B) ROSEECIRA R, 3R 5 0 B
A
4.5. LBAIZE

O E AL HIRZ O AR O B R KKRGE, SRR “BENEILEWES” 7ik[37]. ZEHE(38]
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5. MPS FREFRERES /53%

H 0 H PN 708 M RAEMEL . 47 9RO B ARG K 5 24 S iFE:, 22 45 R IR IF A 7y
HAE R, gk 3 fis.

Table 3. Evaluation methods of TCM syndrome animal models

& 3. MPS FH[EIHEREREITMN 5%
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745 AIE FRAT AN E 7 . N E AT " IS AE
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5.1. BURIENE

TR “HEN LB BE, JE WSS BORE FIBHIE R, B W A A
B B REIER DO R B RAC, W, RT s 230, B, YOKEM, KETE[B39]; BHEIER
PO E SN0 52 K, BACERNR, BRZ . KhEAE. WzhEhh, Meesds, i, KRE
BERR(31][32]; B REATANERIONAT RS, B, KREMEANEIE, SRS, XA TR
[33] [34]; BB FHMEIERIUNKE R E A AL, ROGR, #EME, BOIOE. Mk, HHE,
IR, RIETA, IEARTRHE, Wi TEI[35](36]; OBEASUERBURERRK, AREGsIER N, i
HRRH [l L, HERRZEAE, BB TAITOE. K, JRERD . Bk, #a5YoKER R, o5
RIS D0 Dy atid, 47362 (38 MR R B R I MUE, R th 5 85 BUE A AL
SURE A A5 5 il B M4 o
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5.2. {TAEMR

LR EAT LR R A S DI RERES, TRANE WU S (1 T WL BRI (401 B B R IESh 4 A R R
BEA, JI3Blir ik (B 4R 41]; (LR e b B RE AT HIIE S R I ASBh IS AL D, S AR 15 4513
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cAMP/cGMP LUAEFEK[31] [32], RBFHAA L. AIMFAREIIGE. & LR R ThAe . #Esm. P
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AR ZBR[49]0 12X LR 2R AT TR UE S & SRR R 1 5 FR b i e $2 L F0 S 4
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PRBAELN =07 : 1) MPS SRR 2 08 Al tl, SRS mRENATEERE. HET MPS 21
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MrTE RN, BN, fEEACTT RS T B R AR, SRR RS R 0.1 mg/10 g % 25 mg/kg
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