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Research progress of experimental premenstrual dysphoria models in rodents

XU Jialing', LIU Kun®, XING Ying*, HU Minghui’, ZHANG Hao®, LI Zifa’, GENG Xiwen’* , WEI Sheng’*
(1. TInnovative Institute of Chinese Medicine and Pharmacy, Shandong University of Traditional Chinese Medicine,
Jinan 250355, China. 2. School of Traditional Chinese Medicine, Shandong University of Traditional Chinese Medicine,
Jinan 250355. 3. Experimental Center, Shandong University of Traditional Chinese Medicine, Jinan 250355)

[ Abstract]  Premenstrual dysphoric disorder (PMDD) is a subtype of premenstrual syndrome with high prevalence
in women during their reproductive life. It has physical symptoms such as breast tenderness and headache as well as serious
emotional symptoms such as anxiety, depression, and irritability. These symptoms are specific to the menstrual cycle. They
appear before menstruation and disappear within a week after its completion. PMDD is a health threat for females. In the
Diagnostic and Statistical Manual of Mental Disorder ( Fifth edition ed. DSM-5), PMDD is one of the five types of

depression. Current studies on the pathological mechanism of PMDD mainly focus on hormone and receptor expression,
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which is the theoretical basis of animal model establishment. Animal models that recapitulate the clinical symptoms of

humans are very important to connect basic research to clinical research, which is also crucial to explore the pathogenesis

and develop appropriate drugs. Although many kinds of animal models of PMDD have been used in various studies, many

limitations result in a barrier to further investigate PMDD. Therefore, this review collates the pathogenesis research of

PMDD and discusses the existing animal models of PMDD to provide a reference for PMDD-related mechanism research and

drug development.
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Hantsoo %5V 7E 2015 4F (1) — I 57 28 Rij 40 e
( premenstrual dysphoric disorder, PMDD) 5 T/ %
PREX 2 B 45 00 PMDD S8 3% 08 CE B4 22 (19 T
VE—LE 6 P AR KT 10 B R 52 g ) AR T
VERCRAEG L, TIBEE WA 15 e, R R B T
VERE ) 22 A BT AR 8] R R 45, o 15 ™ B A 44 28
ST TAE, AN, PMDD HE 8 2 ERE R R |
A FI J5 k2 LA % 1 2 6 i IVRR S5 IR iX SR B T
PMDD X 2o PR TAR S 2R il T B, H A
PMDD % i HL 1 19 BF 52 F= 2 4 v AE 22
( progestrone, P )0 T HAC 7= 4 10 & 22
(allopregnanolone , ALLO ) OB s B A b DA R
v—% 3 T P& (y-aminobutyric acid, GABA) "™ %52
PR IR el Iy i, B H F A BRAIL ] R B
YL ZTFE PMDD i LI H A4 DA ik g e
AE RS BRI Im PR AT AR 1 Sh My A B - 73 S B
S AR SR X H AT PMDD F) 5 ERLHL 5 AFF 5T B G 14
W RE R )T AR N A AT I B, S A A Sh R
BT PMDD BIBIESE B 5Tk A S BR- 1, U A0 5
WF5E N 51 42 45 A 4 T ) A 2 5 e TORS U  3)
WIBRIEBET 58 , e PMDD 199 BLBL I 0 5% S
TRYT I AT R AR TE 2] B

1 PMDD %&J&E X 02 B kR

PMDD #55 TR FE Bk #1255 e T
(the Diagnostic and Statistical Manual of Mental
Disorder, Fifth edition ed. DSM-5) tA & b H AR HE Y
TR 2 T e 2 B R L 1 2 AR
BT G IR 2, 46 SCRRIE , 80% 14 1
TE T W 0 R] 2> 1 B ol A 22 AT 28 B AR, Herp
HH B R B REAE AR A LU B ROk 174 B M E A AE
JRED PMDD, 235 5 R 3% ~ 8% . PMDD
o T B2 R AR ORI AR, XA G K
SRE I B RR | 3 25 7™ MR G H R 2R T RARR
KA,

DSM-5 2 ibs e kg « e AE 22 4> H 2
JAIAHEE 11 ASAHSCHREAR Th Y 5 AMREIR A BEBL 2 W
29 PMDD (FHICHAER WL 1) , I H. 4 A4S FAER (40
BB FE IR/ Bk 5 R/ U IS ANTRRE ) WA I
— AT PMDD (143 SRR AR IS 23 B b B 3
RS #5 1 in EE, A PMIDD 8 — 2B IR (4 4
ASTEEAER) B A g A IE RAER R L, I
A RIS 1 AN, Somh A 25
JEL W PMDD B4 E

&1 PMDD W2 WrbnifE
Table 1 Diagnostic criteria of PMDD
DSM-5 # PMDD £ 11 MHAEIR
11 associated symptoms of PMDD in DSM-5

L. fE40AR
. Feeling depressed

- RE EK

. Anxiety, nervousness

. TEEEATE

. Emotional instability

Anger, irritability

Xk I B0 R A

. Reduced interest in daily activities
ELASE AR

. Difficulty concentrating

- WERE 5

. Drowsiness, fatigue

VI ks R

V. Appetite change, craving for food

- AR AR A AR

== =< 2= 252 =22 -~

= =
==

. Sleep patterns are shifting

X

X

X ARFITE SR

X. Unconscious and out of control

XI. BRI (257 HR OGS K )

XI. Physical discomfort ( breast tenderness, arthralgia, headache,
abdominal distension)

T BETE 12 A RZBRBIh RGZ 405 11 AR 5 4> | 4

LU N A W i

Note. Five of the 11 symptoms should be experienced during most cycles

over the past 12 months. At least one the first four symptoms should be

present.
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2 PMDD W& wmHLHE

PMDD A R 52 2% | AR 22 N FRFIAER PR 2240 - 38k
R G8tfE BERAR KB AR NCE R
AR 2 2B 05 BR BT M 48 3 TR A 2 R G Y Bl R
AR S EUE R B B, R R T
Fe i — 3 4K - B 8 ( hypothalamus-pituitary ovarian ,
HPO) %l F1 T Fr i — & & - & L B® ( hypothalamus-
pituitary adrenal , HPA ) i A OC 1) R 43 4, HCAth 1)
iff 9% Xt % 36 £ 5 GABA fiE R 4.5 - & @ j%
(serotonin, 5-HT) R4 SN 2 8145, #h 4NN
5 PMDD [ BEBILHIAHC
2.1 PMDD 5i#ZE 5

HRTAF 58 A B X6F PMDD B 53 85k 12 1Y 2 5
FOREAR — [F] ) 40 e 1 30 R 0 2 | B SRR I 3,
70 % 4 38 S PMDD “ ™ R BE R H RS (daily
record severity problems, DRSP)” [ #i il (K ¥, — 3%
AR FER A ARG ET o 5 A B 9 3 B 4
(RFR M BGETE S RN 55 ) 5 8 22 7K 1 TEAH
S ZR R PR N 23 5 & PMDD SR
BUAEAR , T8 T R 0 AT DA Sk G R R B 2

ZE i F HAR =) ALLO 2Bl A 248 AW & A=
F AR 2l , v B DA O e 401 2 8 4% S0 A b7 448
T AE AR e | 3 T ALLO 55 22 i LE 441K
A WESEHE R AT IARAE 7 52 1) PMDD J8 4 3X 4> 1
1 5 1 MR AT R LA SE T Y 4%
PRI BE 23 AP RS 7 i O BE A5, 520 PMDD &
FAR AR AL S AR . [WRER, 55— T 5T
WA R) 3 A WL 78 ) 28 ) 00 e B Ui 272 i % A 1
ALLO, R A ALLO 3/ 1 251 e £ 08 ) A
A4 1 g RE AR S R DRI g N Ok H & TR
ALLO FRETRER 5o 10 Sl 19 235 1 2810 5 2
M & PMDD Stk

AN, G X HE PMDD 85 15 4 B 4 P ) Sl
RZS BEFEN B L B PMDD B APY ALLO 122 i
FHAC S R K-, A2 R 3 6] B Jo e 1) SRR I, 9
TENL R AT PMDD 85 N ALLO 7K 3% A7 i8¢
ZhH X S B A TR P9 HPA %l 7R 158 2 RE
P ISR RN, PMDD (& 2 DK ]
I 4% L HPA Jil B2 e 5 B 4 e
PMDD & h 2 Pyt B i A R RS R 1 L i
Fm T HRA A PE P S A P 3 B O A
AR ] L [ A AR L BCIRZS TR HPA il Sz iz iR 4

MG, XLLHFTE A SRR B, B FARE T 2
HPA Rty 5475 AT A5 PMDD H BUAROC
2.2 PMDD 5 GABA, Zk&Rix

GABA, ZMIE— D H P o A B AI—> y
2 & WAL, 0k CI Bl 1 IR AE &
PytB GABA, AR EAPIASANTR Y ALLO FILH:
b Atk 28 95 P 25 [ B YU 5 BT GABA, 3%
RS T ) R R IR AR U K o/ B/d
RO LA LY GABA, AZ X ALLO J i 26
LA v B A HGE AR, NS e
JES R SRR Gz 2 T Al R 0L 2 A O 2 ) e
T 2 S50 D (hippocampus, Hip) ' FIA 4%
(amygdala, Amy) fililX """ H GABA |14 S HL U 14
W FI GABA , 244 od 7 LRt

GABA, 3Z 1A% F 77 #1458 BURK BT LUK Ak
TROHARS 20 GABA, 2 FEE WA R IE K E
Ak, 9N, 7E 58 38 3% UK ( forced swimming test,
FST) M8 MR R TR ) A 25 T ) o 22 B 2 1
BT, HEPE /N BRUAT A M B2 B (prefrontal cortex , PFC)
F Hip ', a4 o5 .8 WA KBTI W ETH, 1M ol
o2 \y2 BYFE IR R AIRT ik Y R SR A B
MU 23 T GABA 52 R R 28 1% 1 2 [] et 1) Uk
PERAEA, BT LLE DK ) n] B 530 GABA
SE I IR e N2 5 T PMDD 35 £E &
FHARR AL 7 A2, 53 A0k B S R — Bk
P20, B SR B ( deoxycorticosterone ) | it & 6 1
fifil ( dehydroepiandrosterone ) | ZZ il 1Y 3a- Sa-Fl 5B-
IR JEAR T GABA A2 44 (4 1F 1] 45 IR 712
X EeAb G W AE N T 8 530S Hip , Amy F PFC
ol i DX P B9 GABA, A2 M AT 40 ) HPA fi 1Y
HE
2.3 PMDD Hftt & RmHLHFIFHR

PRICH PMDD JEA& At 9 fL 45 5-HT #eiz ik
('serotonin transporter, SHTTLPR ) 1 fixi I 1 #ift 28
“F ( brain-derived nerve factor, BDNF) 66 v 3 K] 7+ 5]
B R 2% A8 Ry 5 % R ( valine66 Methionine , Val66
Met) YA PESER Y BERENE S-HT P48 U0 il 57
(selective serotonin reuptake inhibitors , SSRIs ) FJ/fR i
g 2n] LLysi b Wistar WE B 80 17 J S99 4408 44 24 2R A
NPT R X R 5-HT REFS 5k
TRz,

ifii BDNF Val66 Met f{) PMDD 4 Xt 4715
1% ( methionine, Met ) 45 {7 3 Kl /¥ X A& 41, 4% 47
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Val66 Met £:[H B 575 H 24 98 (R W) 2 B0 H & s o]
PR B AR RE B A i AR R — S
PMDD 5§ S5 4 AH 5C 1) #2483 S500E 1) £8 3 Il
BDNF & F &) X {6 ] PMDD #] i 5 BDNF
Met S5 JE I 28 A8 FH G

3 hpEE

DIFEAR B 20 i, NS A58 3R [ 38 N 2R i
PRUFFE 26 A il 0F 5 A i PRI 93 22 TR K &%
WEIEE W INER G 7% L8 B AU B R0RE AR T A%
PR & AR FN SRR RE . TR BROR UL, N AR ALEE
5 S ) ] A LB Y T AR | S5 0 B L
PERL R it i B T A0 A80RE I R B R AR
WFFE Y& P, DL O A 7 2 R 327 5l ) 8
RS R BEHH AR bR A A ¢ R VRO e E A
JE BILISKRE | 2 THAR50E R T A AR A
FEREST PR B RIS N 2R B HIERZ R R
A REIA B 22 T K b o A T ] 7T 19 S5 56 3l )
N

TE AR b o 2 ) 7 S P I L R A 3K 3 S
WFFEFRUERIFRAE . PR S A% PR R B3l S i
[E] 311 (late diestrus, D2/LD ) HIZ2 R (1 P T [ 2
SEEA Y AR Be AR AR T . [
I, 259 T PUE AR B R S IR N PIACR (P/E,) 1Y
TR BIAH R A 43 W b o , B A 280 791 BT B8 505
PRAT R AE X U0 B i AT YA IR B T R TR . R
PETTAE Sy H0 40 A8 24 7 i PRl 36 b A7 380 ol 3 1
PMDD FEAR , A7 858035 sh M A B 4 o8 0 0 B2 A5 0
FRAE IR 81 P00 A% BE AR v, T R T 42 B B ALLO
B AE PMDD %95 Y N 2r R AL, 72 LD I
S B A i 45 FH . 78 — R TR i L R 1Y g
R, s U BRALRE . T3 A, A g R WA ] s
AR I (resident-intruder test, RIT ) 45 7 15 i
LAY S 28/ Bt M (FRIBEREAT N dE bn 2 — ) FMAREE
TR sh YRR B GABA, 32 1A IV 2L 41 1 Y 2t
AR R AEREANRR FE L T REIA B T HLEIRLE
3.1 EEHMHERS

M PMDD 85 4 1l RAE R 7T LA Hh 3l i 5 Al
AIAZCR A N 28 R 300 Y v A 300 2 AR AR
DA R et P/ By 338 0, s e — B s ) 14 383 4 11
J& AT TR A W B 1 ek, T
PMDD & Z% (1) A AL i LA K HL e A 7 e e A 1) 40
WL, S T B UIE PMDD 3 4 455 R ) 3% 1 8K

JE , #a i Sl s R I e 2l 5 R O

AR TR DA R A 21955 — KT 1R 1)
EF—IRHZ&RMWAT 1 d 18, AR F s H &
JEMIHR 29.3 A7 BRICURIASL , Zo b n A 2 E A
H AWM R SRS 8 AR e e 251 . otk
HZ W WA Be: (1) 5] . MH 245K H
THGZHEON H 2500, I 3 4 02 22 TR 7K PG L
FREEAAL B, IR AR 4230 5 3 R el S e 22 1 hn , 7
HEOY H KA B em . (2) BRI AHEBRE 1 d JF

ROTEH ORI 1 d 250, TEX B E, el T
B EJLR S, B A 60, 78 3 28T PR R
N, 22 B s AR W T 4 b T, 7E B AR 3 o
kB, JF7E S WP R %, IEJ2 IS PMDD
SR H I

Mk DA 2 49 1) B SR S 3 (o B o AR TR 3BT ) R
A BE AN 73 Wb 2R 8 1) — FR 51 2H 212 0 A 3L 40 1
AR BITEER I, AR 4 LR e sh K H) e, — i
Yok a~5 d S RIRE O], H B % JE R R0y
N 1~2 d fFEZ W] (receptive phase, R 1)) #1243 d
H93E 4% 32 (nonreceptive phase, NR #) . R #4145
SHIE AT (proestrus, P 1) M &% (estrus, E ) ;
NR 363 4 2l 155 18] 3] 5 9] ( metestrus, D1/M ) Al
LD ., WGt sire R HIFD NR 3900 % 26 e
PR 28 S 91 B 3 S0 RN v A0 ( 28T o
3.2 ERFE

1R T PMDD (8l 2 A 1 2 B SR R UE S T
Ho B A=k . AEBERIAT S b, BT LU i 45 T 3)
) — SR A LATE B PMDD 32 B R , 1 o
RS YT 2 LML | S 768 | ek 1 R AR I8 R
BIAT AR AT, o] DASE o R 5 0 T kAR
Fa s S J) 91 1) S 56 3 Wy E T T 5 HL R E 1Y 32 A
Lk LIIRE A, it H E PMDD 3 458 1Y
IS 3 0 B AR S RS N T 5 1Y S 1
S, LU AR 52 50 3l By B 0 3l g R A 2R R Oy
I FEATEEARR T A 4
3.2.1  HSRBINE R S0 3 W ) 1 R 5 1

(1) 145 %3 ( emotional stimulation,ES)

ES iR AR T 25 T, w5 2R A
THE, HatE TR RESE S d T ) g s
DK F SRR T N AT E A, g AT A IR A
R oA B R Bl 15 38, OF HEAT AT o S AR A A
T, 25 50 R BRI K BRAE LD bS8t B0 PMDD SR,
HF i (hypothalamus, HT) #1 PFC H 2 HEF [ iR



94 rp [ A PR 2 A 2023 4E 9 H A 33 B4 9 Chin J Comp Med, September 2023, Vol. 33,No. 9

f%%( norepinephrine ,NE) A ,Hip HT AR
FESE I, Hip  HT ASM & L35 T 5-HT 7 42 %
R, X T B 3K o il A v 2 o a5 | A5 2 5l 3
FEIT 5 H PMDD Stk , £76 B R LS &40
FIMRE bR, RIIZIERT7 0] @& 5 PMDD Jig 3
LAY

(2) 12 3R 45 )3 % ( chronic restraint stress, CRS)

CRS & —Ff i WL 75 S AR A AL 1) 3807 12
B AT EPE K AT H A, I B o e AR DL Pk
BROCRAS 4 RS S e WA K BRUBA T8 Tk R 4 i
TEAS MR B3 40, OF 3 22 4 4> NR % R B
CRS AbHHEAT PMDD e A5 i S0 folt FH 9 04 7T M 2 3k
HIRYT  JEE 2GRS AT 3 s 48 T 5k B
FST A7 05 WA S NE | 5-HT 5 E )= R 5 bl
RS TR SRR LD B B PMDD 2R {BUAE
R AT R R AW AR — BGIESE CRS TR A 3]
FIARE HLHIBE LR B

(3) KE A ERHLEL ( marble burying, MB)

Schneider 55" {48 A BRURT B 22 0 040 B0 3k Bt 1L
FI8) A BHARR L, X B B A 1 M A 7, S5 RR
B R BB IE HEAT 18 5L, 1 5T 1) L BT 1 19 B 30
9(3x3) NN HEAEN 2.3 em MW 52 KA R, FEA T
Z10 K MRS B 10 min, 3755 H 7 A LT 0 S 45
TR BTIMAR LY (FPETT L Pa A R Y
) MV PERIZEERIG ST . 4R B R IZE AR T v Al
DIES Y PMDD FEREAR I H 25903677 7T LA
I/ R TR AORS 1 K B A 3 AT, X R W] MB
TEASVE T LA 3K R0 T80 | s AL K I A% B
TR VA C A L I RONT 2B Y F o A T S
(shock-probe burying test ) * [al ¢ & — 3 )2 JH T
FRIEREAE R AR T v

(4) 5RIAYFEPK (FST)

FST 2 FHCE US| “ 17 4 827 ) N7 & 26
RIPERAY G4 . wR3A PEuk IR X HE NR AT R 1
(M 2E(E 4T PMDD AR e B, i i AL 3l 1 A
I NR (AT BRI AR U (CERLT R
) 0 Lk IS T R R, DR R #E NR I 8 5 T
R B (AL T i 0 0 A IR A A 22 05 19 Y
TVHREENS 26 9203 ) fE o PMDD LRI B e
A 2T BIXE A SRS B 8 R R T 3 IR
FST, 1] LUZ 5K BLUH B8 PMDD AEREIR T 5 L AE
Py 25 R R AR U B ALLO™  GABA
SZAARE I R T DX B P AR R AR

AT Z /Ao 25 Rt & BE FST & S 80K BRUAE 3l
TR NR BHARREAT R ], iz R 2 7E R
WIS X — RPN FR R R BEARE KL %
FEHERUEAA FST & —I A LA PMDD 1E#751 ,

(5) JEEAR(RIT)

JT TR —Fl PMDD ) [ SR S AR B o
WA T LG B ) — ek 52 Rk, R A AT H e R
IFi) Sh 155 130T 9 B v A o PR AT Sk 7 3 T AR AL B )
RIT & —Ff 5 2 A0 4k 50 I S A0 | S o Ay 7 2
WK R SER IR AT AL A B, IXRE R A X A
iy A — T DR SR 118 40 M 5 AT R S AT AR R BREA
T, B MBUARRRMZE TA, K B
AR VRS & R TR 45 T LA S A8
15 ok A5 A P B AR RE IR, P A TE T DA D
PR 10 i R R 7 JF FLF g & B
iz 5 8 5009 PMDD K E#E NR 8 H 3L PMDD
FEREIR , I H 5 %] R LA EH i i 2280 ALLO K¢
GABA it P& X Ud Wk F s i 1 B4 %
TR FE B B
3.2.2  NTiEF3IE I SE 50 3 W i A5y 12

N T35S PMDD #5581 i) T B 38 22 X S0 56 3
YIEA T B0 SRR , AN 8 148 T I3 e S A
#1 PMDD 835 H & AP R A8 4k, I TTTiF & 34
TE LD BH L PMDD FEREIR . AR5 50T DL
i b A S0 0 % 2l 19 3, AT S5 B0 PR A 35
Bl JE 0 WA A T BRATE 5T

(1) Z2 i 4 1B ( progesterone withdrawal, PW )
FR A

PMDD SERIT b F 8 AR5 1, O 78 H & 45 50R
AJETH R, KB N 22 & e s R B S R T
B ZIS RN PW, PW 2 S8 & NI, %
RN IR T R AR A, T BT P i B Y DL
HEMWE A, 1T PMDD MR 7E B 28 48 Hh B0 % 45
WA AN HERSERE (P A E,) S 5w
H AR b 22 R K P AR B R R
B2 A R WA 28R IR S X R DL A PW A
S, O e B 2% 0 o I B9 B 2 2 s T LA B 1k
—2& PMDD i 1% 45 1 & AR BFSE B & BREA
TR A T3 G 220 58 SR 45 1 i G I, 2 3k
B R A R RE AT oMUY R BE G 4R
Wang ™" OB 5 245 SRtk 2 B0 . Al 1] 0 A BR 4 4 ~
5 d ZEMRE ST, I B JE — IR AP ST 24 h R 3R T
B AR HEERA T R, 45 5K R AR B0 A R R T R
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K, IXRE Y 25 A 2R R 22 AR R RS IR O
POEEE AL, 20 1Y) 22 18 Dl b I 1A 175 A 26U
(050 o S R ¢ ) =B NGO E T e r N BT BUBLIEZ
TR ) T At o B I 2R AR A R R R Tk
BB WS Y AR BT O IR R T PW
B IBAER] . b, DF9E A SRl ] PW B AY
A1 FST 52 i 300 3 0O 7 i 2000 3K T 5% 10 308
BEAT R SR — BRI i R BB IA K
FRRLA A SARREAT O IX R B PW 3B AT LA I
o B ML RO B SRR

(2) P4 AR (3a, 5a-tetrahydroprogesterone
THP) R F A

THAIA (M1 SE ) & — b 3o — 2 HE 2 [ i 41
AR T it BEL F 7], ELA B 1k 22 B % A6 ALLO (94
FHo Li ST 5% 30 I 9 98 T A9 By 23 B 4 5 |
R EIERE, WA, T GABA, &2 1A & IEHEXT

THP f ¥ ELAT w8 B A8, Smith 2508 #8831 17—
AN GABA, Z & & WAy /N A L, f sy T
THP f/NEUEAY | 28 g 20T 2R B & 30 THP X
B A A 1 N B SO R MR, BN RS R 1
(CA1) [Xf GABA, ZHK o4 7 IEAY FRIRIE N, {H &
P HE B RO A 7 AR AR TERE R X UER ALLO W]
HIF IR GABA , SR AR R AT R A, X
FETHEE FIHLA 25 B, THP GE 7] fiEJ2& PMDD
SRR k2 —

RIRER B A AR RN TiESRES
155 JEV I 1) sh A 1 A5 S 00 AN T AR A ot AN R
HRTRD, AN )R R ELAT AR ] 9 £ 45 3 (LR L3 2)
{HaX 2l PMDD Bk o8 S48 T 5 2 1 vl R, 4%
SR EE IR 16 W R £ X PMDD (14K [ 95
TEHEATXHE VR Y7 PRt T U

&2 A[F PMDD ShWIIE LTk R 25 e S A

Table 2 Differences, advantages and disadvantages of different PMDD animal models

By 17 A 12 L R %

Types of estrous cycle Characteristics

Methods of modeling

R

Advantages

RIS 4

Disadvantages

ES

A LA BEARALL AR BN CRS
Js4 i PMDD R R, {1
SRR E , BB

R PN T 5 A —

Natural estrous cycle can MB
highly
pathological development of
PMDD, but it is unstable,
and the models with natural

FAABIE A

Natural estrous cycle

simulate the

estrous cycle always have FST
single psychologyical

performence.

RIT

A BIER AR AR, )

R L F A e P
e R, OO BREME

AT A

. Estrous cycle is stable by
Artificially induced . .
simulating female hormone
estrous cycle . Lo
’ changes, it has physiological

THP

characteristics , but no

psychological characteristics

T B 75 R AR T
No physiological harmful effects, inducing
anxiety like phenotype

BN PR BR I 5 S AR AL 2

Inducing depression like  phenotypes

through simulating the performance of

human pleasure loss

JoHE PR | E g e A R O B
FEIBRER Y

No physiological harmful effects, inducing
anxiety like phenotypes through generation
of fear

T2 7 2 4 O R A AT R e Y
Inducing depression like  phenotypes

through generation of despair

T b R N ™ A AR R 2 LA S
CigeE]

Inducing  depression like  phenotypes
through generation of anger psychology
which is

generated by social

stress stimulation

SRR , 2 T4

Estrous cycle is stable, and easy

to manipulating

By A IR E

Estrous cycle is stable

AIRE A A L
] AT ARSI
Physiological ~damage may

occur and  need  time

for recovery

A REFR A A M T
] AT ARSI

Physiological ~damage may
occur and  need  time
for recovery

N BRI

Only having

physiological characteristics

B AS 52 4 B3, 2 A
iz
Mechanism is not fully clear

and has not been widely used
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PMDD {2 —Fft ™ 5 114 [ 25 0117 4 B i 0
XAt B RN | TAE B NBR38 A 5 2 05 Thi i
BT E KBS, H AT T 590 152 9 BELAL
A SE AT 2 A B sh A AL AT D) Gy s 355 B 3R
AT AR Ak A 5% o BEAIL . B2 8% H A R T
K —FhAE SE B A PMDD L1 g £ A
) 57 B AL 1 Sh W B (0 B 1 2 0 98 0IE S
AN B T HF58 PMDD 78 N BRS M ws . B
DA FE 8 55 h oA b B 255 75 JE L 52 2% s TR O
Ivi) IV 764 DT 35 FH) e 5 T2 1) i A 3%, ) S AR 0 32
R PRAFFFE L5 5 | AT AN B 5 36 DA 17 42 57 B B AR 40
ANZEA M PMDD S e () S AR 3R AT =Z Hif 14 F
FEN 2 PO PMDD A9 i A5 7 ik AE RITY Al
FSTH UM 7ok B 5004k, R T o b A0 m 15 28
S Bl T AR 1 1) B R AIE  3X W] RE S PMDD
RSPt — 252

PMDD 13555 95 B Ak 2 N HF AR LR, JF HL
H AT T 2 I Hop 22 A W 22 MU A 25 2%, B
FHOCSCHRIESE , FRATTI A 2ot PMDD & % ) B2 5
PRI A B 1 55 4 8 28 S AR ™= W ik g, 4k
S AH N A2 AR I UM R ik i R AR s S 8h
MR8 2R 58 2 IS Z R WA I3 T GABA \5-HT
GRS 51 Kk 22 X LA R R O 48 BRIt
() BE 25 L A 28 5 SO RS AT R . 7EFRAT]
Z A0 AT U 52 T PMDD K BRUBE L R
GABA, SZIRHY ad WIEFR AR B L | Hik,
JEEEKT PMDD MLEIFER TAEH, AT LU £ 7R 4%
S A PRI R S AR R A ) Kk A i 3 AR Ak
51 K 1 32K Fopf 2638 0 (R Dy RE i AR, DL 4B HPA
R MR SR W5 S GABA | SRV R4 1l
GABA REMIA 2R RE R 58 & 5-HT R R G U RE & A=
U, I3 AMR ARG 51 15 5 38 6 SRR 2 il X 28
JCIEPERAE WL AE N B PMDD )2 % BHLHI LA K
FELBIAYT 7 B s T ) SR

AN, GABA,, SZAKXFF ALLO 254 25 25 [ B 11
e RURR A A B LR iR 1) 2 B BT, U BH T GABA
Z A5 PMDD 5 BEHLE] AT 58 25 UIAH ¢, A kel 4
FE GABA WL (AN ad & VK5 ) BL LR Rl B AT
T AR S S AT 5 20 %o BAIL o] ) B AT R B
TN AR AR K 26 3h i 5 2R g R K280
Wy, L 5 A & AR, A B — B L

SRR O H L B RS A 5 AR L, T 0 B JER AR
#e, o TSI RS AL AL, X LEFFIELE PMDD
FIYRLEE T 2 SIS B A B AN 75 T oy R34
B VAR L PMDD SO IR AWFFE BT oK , RS
IR 2 R B RIS R M R, AROR AR S e 5l
W BRASE R e A A 3 455 325 08 T BRLAE 5 R e B
0 A R R FRATTRE 2 4R B WF 52 PMDD S 41 (07
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