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[Abstract] Objective: To observe the behavioral and pain threshold alterations, as well as the changes
in indexes related to depression and pain in the serum and central system in mice stressed by maternal separation
and chronic neuropathic pain, and explore the underlying mechanism of Wenyang prescription (WY ) , Jieyu
prescription (JY) , and Wenyang Jieyu prescription (WYJY) in improving depression and pain sensitivity.
Method: The birth date of mice was recorded as PDO0. After birth, the mice were divided into a blank group and
an experimental group. The neonatal mice in the experimental group underwent maternal separation in PD5-14 at
8 h-d'. After ablactation, the mice were divided into a maternal separation group, a WY group (Erxian
decoction, 5.84 g-kg'), a JY group (Xiaoyaosan, 12.00 g-kg'), a WYJY group (16.68 g-kg') , and a
fluoxetine group (2.60 mg-kg"') , with 15 mice in each group. Meanwhile, 15 male mice of the same age
without maternal separation were assigned to the normal control group. Mice in the blank group and the maternal
separation group were fed on a regular chow diet in PD21-PD90, while the remaining groups were fed on the
corresponding drugs. In PD91, sciatic nerve ligation was performed to induce a model of maternal separation and
chronic neuropathic pain. The open field test was used to observe the depression-like behaviors of mice in each
group, and the mechanical and temperature pain thresholds were measured to detect the pain sensitivity of mice
in each group. The serum levels of corticosterone (CORT) , substance P, and B -endorphin (8 -EP) were
determined by enzyme-linked immunosorbent assay (ELISA), and the expression of the glucocorticoid receptor
(GR) in the amygdala and B-EP protein in the hypothalamus was detected by immunohistochemistry. The mRNA
expression levels of amygdala GR gene (Nr3c1), FK506 binding protein 5 gene (FKBP5), metabolic glutamate
receptor 5 gene (GRMS5) , and brain-derived neurotrophic factor (BDNF) were detected by real-time
fluorescence quantitative polymerase chain reaction(Real-time PCR). Result: Compared with the blank group,
the maternal separation group showed reduced stay time and total distance traveled in the 5-min open field test
(P<0.01), reduced mechanical pain threshold (P<0.01), increased serum CORT and 8-EP (P<0.01), declining
FKBP5 mRNA expression (P<0.01), and increased hypothalamic 8-EP expression (P<0.05). Compared with
the maternal separation group, the groups with drug intervention showed prolonged stay time ( P<0.05, P<0.01)
and up-regulated pain thresholds to different degrees. The total distance traveled in the 5-min open field test
increased in the WY group, the WYJY group, and the fluoxetine group (P<0.05, P<0.01). The JY group
showed decreased serum CORT (P<0.01), reduced B8-EP , and increased BDNF mRNA (P<0.01). Nr3cl and
GRMS5 mRNA decreased in the WY group (P<0.05, P<0.01). The WYJY group showed decreased serum CORT
(P<0.05) and decreased Nr3cl, GRMS5, and BDNF mRNA (P<0.05, P<0.01). The levels of B-EP expression
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were elevated to different degrees in the groups with drug intervention, but the differences were not significant.
The levels of GR expression in the WY group, the JY group, and the WYJY group increased (P<0.05).
Conclusion: WYJY can inhibit central pain sensitization and regulate hypothalamic-pituitary-adrenal gland

(HPA) axis function by enhancing the expression of GR in the amygdala and inhibiting neuroplasticity and

excitability in the amygdala to relieve depression-like behaviors and improve somatic hyperalgesia.
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ZHAS )M (75 H) . F PD5~14 %}
MS 2/ B AT BB 0 B, o B AT B R H AR
W(32°C),8 h/a il &F R B3, #2210 d. & HA
A FRIR b AR A BN T 10 ming R IR BE 53
BASAE A A RS B R R R 5R 2 PD20 B FL .
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FOg, BLHEIg, LEi K9 g, 4TI g, MFE45 g,
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UL FF AR T 75% BTS04 o
234 MWW AT HFELEEHRE 2 h, L 2% 1%
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HAE P 2 min, 95 °CAE M 15 5,60 °CiR k 60 s,40 4
PEX, LA GAPDHfE R N 2 FE A, R FHAE s #0065 16 43
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Table 1 Primer sequences
519 JF41(5-3") K /op
Nr3cl ki AGCTCCCCCTGGTAGAGAC 230
T it GGTGAAGACGCAGAAACCTTG
GRM5 L GCTGTGAGATAAGAGATTCCTGC 113
i ACTCCCACTATGGGTTTCTTGG
FKBP5  Li# GTCCAAAGCCTCAGAGTCGTTC 137
Tt AGCCTTTCTCATTGGCACTGTC
BDNF  Lif AGTGCCGAACTACCCAGTCGTA 135
T iif CTTATGAATCGCCAGCCAATTC
GAPDH Iif AGGTCGGTGTGAACGGATTTG 123

Fif TGTAGACCATGTAGTTGAGGTCA

3 £7

3.1 R PH S AR S PH A AR T X 45 2H /N B 3 s
X 5 B i 1) B iz sh B R AR R e R S A
Fo A, #5303 B 41 /N BRUAE 5 min w0 X s 45 B A T
Fz ol S R34 35 R (P<0.01) 5 5 B B4 5 20
Fe A, & FH AL/ B S min P9 7E B 3 0 X457 B4 A5 1)
K iz gl R Y R 8 i (P<0.05) ; fif AR 41/ B
5 min N TZEH 37 0 X 45 B3 B () BH A 3 i (P<0.05) ,
5 min NAEW & iz 3l S B A S ka3 B 22 % 8
Gt 5 S IR PH AR AR AL /N B S min P9 7E BT 3 H o0
X 45 B4 B ) B2 32 Bl R R 3 B 35 i (P<0.01) 5 9
PUITA /N 5 min AE ™ 37 ot X 45 B s [R) J2 iz 3
SRR A Y B AR (P<0.01) ., W2,

F2 BMAMAR X & ENRE R E 5 min o SR K i 3B E
EHEEROZM (x£5,n=15)

Table 2 Effect of Wenyang Jieyu prescription on total movement

distant and time spend in central zone in 5 min of mice in open

field test (x+s,n=15)
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GR F kKT i AL 7004 4% 2 5 WY e 8] 8 Ja
R A 38, HEAT UK VR YD o JR R 30 wmo K4
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H 18 h, “H (APl F1gG 1:200)H I FHEE 4 h,
o 9 20 Ak 20 3R 8] L)k R R 22 vl W (PBS) o Bk 3%
5 min, iz J5 DAB # 47 i 2 20 min, DL PBS w1 1k
W, W R W R SRR, I ORE W B n
PER B o TERCF U R AT 10 £ R R
SEEMG . Wt BH R b IR S B RO B A4,
LY 3 50 %5 B S i 40 5F P BT A BH P 48 Y S 2
N 5

24 HiitEhd: it REWEUx £ sEKow .
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AR /N W 3 M 2% 571k (LSD) |, J 28 R 5 1 4L [
e #R JH Dunnett-¢ 16 55, P<0.05 2y 22 5 A G212
=P

.48.

a5 | Smin 0 X455 miniz g B RR

B /g-kg!-d’ I [ /s /mm
A 23.37+4.73 7 480.46+694.10
R B 11.42+3.08% 5 437.09+675.00”
i BH 20 5.84 16.85+4.78% 6 181.63+519.70"
fiAB 4L 12.00 17.21+4.66> 5666.51+482.30
1 PH e A 4 16.68 22.00+3.90% 6 333.23+£420.20"
FEIT 4L 0.0026  21.68+5.07" 6 614.34+£659.00"

TF 528 (41 AV P<0.05,7 P<0.01 5 5 11 S 4y B 41 L 4V P<
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A ATL AR 18 T B S AR Ak I R R B (R T R
AERLLEIFEL . k3,

3.3 RLPH A AR B PR AR 7 X 45 21/ BRI P
Jii .CORT M B-EP & 2 525 A b #, Bk
B B /N BUNLTE P 22 S+ JCSE i 28 L, CORT
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x3 RMAMBTNEENRBEHERZE (fxs,n=15)
Table 3 Effect of Wenyang Jieyu prescription on pain threshold

of mice (x+s5,n=15)

AL Allt/g-kg'-d'  HLBRRIME  EEDEE
IS 10.40+1.14 11.49£1.09
Ay BS A 7.12+1.06> 9.37+1.85
T BH 41 5.84 8.41£1.18 10.56+1.96
fir i1 12.00 9.54+1.38" 10.94+1.75
1k B A% 1S 25 16.68 8.37+1.04 10.94+1.09
FPEITA 0.002 6 7.33£1.17 10.34+2.66

I X, CORT /KP4 TRt B2 R T8
TR S AR A/ RS P4 A Tk ¥, B-EP
KA BB N R A 22 R o5t & X, CORT
KPS 2R B (P<0.01) 5 itk BH i AR 4 /)N BLIILTE P 42)
A b B-EP KA W WA T B (H 22
S HGE T8 L, CORT /KF B . F % (P<0.05) 5 9
PEIT 20/ BRI P A b F+ ¥, CORT K B-EP
KFEBUAHE, = HFXZFHLHEIT¥E L.
W4,
3.4 R BH A K R B i AR O x4 A B A R
Nr3cl .FKBP5.GRMS5 } BDNF mRNA # ik it 5 iy
525 4l i, B3 5 B 41/ BUFKBPS mRNA %
ik W R (P<0.01),Nr3cl mRNA F£ikA L IH#
# BDNF mRNA F£ik it A7 L A2 R85

x4 RIEBBTXNEHNRMEF PYHE.CORT K B-EP & EH
#I (x+s,n=6)

Table 4 Effect of Wenyang Jieyu prescription on content of
substance P, CORT and B-EP in serum of mice in each group (x=+s,

n=6)

13 3 Py CROT B-EP
/g-kg'+d'  /ng-L! /ng L’ /ng-L"

= A 54.78+15.56 43.32+12.39 31.33+5.01
BB B4 58.2149.45 105.38+15.01> 50.29+7.33%
iy A 5.84 58.18+5.63  84.22+5.94  47.52+8.24
i B 21 12.00 64.01+10.72 63.01+8.38%  35.80+7.82
RAfRARAL  16.68 64.51+16.32 74.91+8.83% 38.27+5.25
FPEIT Al 0.002 6 62.23+13.09 97.66+£33.04 47.13+2.62

TR X SR B A L H i PH 41/ B FKBPS
mRNA 2 3 L4112 & X ,Nr3cl & GRMS mRNA
0 5 F & (P<0.05,P<0.01) ,BDNF mRNA % ik &
A AR fRABLL /N B FKBPS mRNA A 7K
JCH] 2 5 Nr3cl mRNA B B R [, (02 R 151t
277 X ,BDNF mRNA £ ik & I 3 T [ (P<0.01) ;i
FH % 4 2H /)N B FKBP5 mRNA ik /K FA b,
Nr3cl.GRM5 & BDNF mRNA 7 ik & % B i F %
(P<0.05,P<0.01) ; 3 P4 {7 4 /) Bl FKBP5 mRNA &
kKA T B8 #, Nr3cl mRNA A I #,
GRMS mRNA # ik /K - i % T F# (P<0.01) , BDNF
FikoKF R E B (P<0.01). WS,

*5 RPAMEEEA IS A NRA{Z# Nr3cl . FKBP5,GRMS5 % BDNF mRNA R i& K F RSN (X+s,n=6)
Table 5 Effect of Wenyang Jieyu prescription on expression of Nr3cl,FKBP5, GRMS5 and BDNF mRNA in amygdala of mice in each group

(X+s,n=6)
215 FilH /g kg'-d! FKBP5 Nr3cl GRM5 BDNF
2 A 2.56+0.36 2.64+1.92 1.06+0.19 3.59+0.36
BERLSy B A 0.78+0.477 4.25+1.10 1.02+0.08 2.93+0.26
i BH 26 5.84 0.68+0.04 0.36+0.07" 0.76+0.04% 1.82+0.17
fift B 21 12.00 0.79+0.04 1.47+0.72 1.18+0.07 3.17+0.06"
Tk PR i A1 4L 16.68 1.13+0.07 0.75+0.82% 0.34+0.02% 1.45+0.69"
FRPGTT 4 0.002 6 0.35+0.09 5.45+1.03 0.55+0.06" 4.73+0.46"

3.5 JRLPH S AR SR FH A AR X bR B4 B /N BT B
Jili B-EP K A5~ #% GR Rk K F-H s 52 4Ll
B, BB B AL/ BUT B B-EP ik W W Tt (P<
0.05), H 1 GRESAKNMHB S 520 E
20 P T P2 /N BUR Frfii B-EP 363K 22 5 4L 12
B A GRE IR B B TH(P<0.05) 5 ff AR ZH /1N
BN ik B-EP A FH i a5 A 2% GR RIS 8 [
T+ (P<0.05) ; & BHAFAR 4L/ BUT 1l B-EP A Tt =i 4

PO GRFEIXY B L TH(P<0.05) ; PG T 41/
BT Bl B-EP 22 5 LG it 8 L, A 18 GR £ ik
A TR WE1TFE 2. %6,
4 iTit

AW HGE , BT 60% 1 £ R s M AR IE B & A7
FE YR AAR IR R R, 1002 PR 5 S A A R ) 50% f B
AR R SR PRI 3 R O 48R TR B &
SRR BT A 9T AR I A8 PR R
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WA FEYB B EA C YD, fRABYL;E. IR
FRARZE S F. JRPE TT 2 (P 2 1)
E1 BRI EEANRT LR B-EP R i& 89 % W (4
£, x100)
Fig. 1 Effect of Wenyang Jieyu prescription on expression of

B-EP in hypothalamus of mice in each group (IHC,x100)

B2 EBHEBBAMEANMNRECZGRREMI M (R
&, %100)

Fig. 2 Effect of Wenyang Jieyu prescription on expression of GR
in amygdala of mice in each group (IHC,x100)

- 50 -

Fo6 BEMEBBAMNESHANRTEMB-EPREIZHZ GRRIEMH
Mg (x+s,n=4)
Table 6 Effect of Wenyang Jieyu prescription on expression of

B-EP in hypothalamus and GR in amygdala of mice in each group

(X+s,n=4)
45 ﬁu% ,  FfikiB-EP 44 {7 1% GR 44
/g-kg -d

25 141 0.038 9£0.007 6 0.036 9£0.010 5
RSBy Es 0.066 2+0.006 8" 0.033 240.004 8
1 P41 5.84 0.069 6+0.0143  0.077 4+0.002 8*
fitt iR 2H 12.00 0.073 6+0.013 3 0.065 2+0.006 3’
TRPHARARZL  16.68 0.075 0+£0.014 1 0.066 0+£0.007 5%
FAPGIT A 0.0026  0.068 2+0.016 2 0.028 5+0.002 9

1 245 9 22 AR K, w6 R AT B8 52— i 36 [\ i A7
TERRCR I 25 Wy 1l T 45 22 2 U . 5P 2 Lt e,
P2 25 A5 A B0 TE W S O E N RSB
IR S B REEZ N ST Kok R 3G
J7HR R, 22 44 T Al I R RO o R A
BT WA 14 B RAR Y7 R Al LU
PR T2 LU 5, A DA L SR A I LA B
i B 7 122 A%, A2 AR IS A G 2% 1 B9 3 RT B Al
o5 AR O, R Al 07 AR AR
LA ER Rl b QO = B R G DN S = W S W
AR LA i S, % 1ML =2 25 U AN SR =2 A 3 D B
2, LRI SB , 20 T 2% 2, A DA IR R 2 AR %
FUAR & SURb 2 i R N A DL A A, 145
A VAT A AR e O i 24, (I 22 2 AR AR, R N
L, DR IR 3 R 4 O AT A A AR L SR A R 2 2
RIVPEA = REAEY,SCE T30, N A, IR E
Tah, Hpr LUE T8, Bz i Mk S,
A R B 2 K R B U 22 B A2 DR IR KR A A
KEFREERERERZ L. S350 EENE)
Hhs B A AN O [ A R SRk B (e e 3R ) o
FOORZRE R R P AZRE, Rilt— 8
LB 5 7 A AR AT OB T R oT B A B
Je BILAAHIRAE S S 0] 98 i 25 e, Tt 4l JL R 389 FH <
HE S, 32 2R P B 5 T3 Ui, 4 1052 i JE 1 AL
RE I IE 55 15 35 10 S A2 R T o A AR DA 4fE sl EE R AL
RE K IE W A T SO ARAS , — HLZ B, A RE4E
B IE 5 B9 AL TH R 3, 1 S8 vl 5 BOIT 2% mi it
HA AT B0 B AN AZ O KR il A S TR,
B P B K = ey T ORB A ST A B 7 A 15 2 D Bl
Ty WA SR R 25 A BRAERT T R
BT 0T B B3 AR B R TS A AL A R A
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7 I 38 BCAL A kR BE AR, LA K RO Sy 32
FEPE O M, LR B AN E S L 51 K E T, 2SO
AR B B R A R

BE L5y 8 Zh A A W] T IO R AR i
XA AR S S ARSI SR FHRE SR ) B 25 A AR A
P2 5 FL N 3 Ay 2 LA S A 0L 7 R AR N 3 Y
N AR S AR M A 28 R B T BN 4 IR TE
A F 05 3w B AR AR R . R R R A i
W B0 0 T O E AL . 0 3 S 50 B 5
N R A RN KR VBRI
RS T B 5 PR B8 (02 5, AT DT Mg /N B
PS5 0 R X A L 1 17 28 g, At e] I Bl
HORR B 26 R G0 %A AR IR AT L TR
B FVHILARRE 52 0 5 D) R LA /N B R K S . S
W gk R B B4 /N RS min (WA X
SRR B NG AT P e =il T B T N
/N BRAS 3% B PR N B, — T T R B IR B P M
S8, T3 — 5 I LR AT R 32 B B2 R /N B
SBNHAE 1 22 8 TR S VAR E K,
IS AEAT A o AL B R O R ) BRI 156 B
/N BRAEAE SRR 5 9 3k B, $R 1 A A T

HPA il AS {2 98 55 BILAA R 38 s 17 ) o 22 T i
ARG, B RG0SR 5 4 1R
FH, H Ty B 5 0 2 A0S E & 10 E R R
A= iy T30 1 38T S R 0 HPA il T g i HPA il 3
Iy BE S I AT O KOG R Y R
MBS H Y TE N HOIRES T HPA Bhis0S , F Feik
I (PVN) 4 B b B Bz o i R B I L 1
JH T T AR R B 1 R B B R (ACTH) |, S 4
WCE R R BT A RO ORE B B R (GC L, N hy
B J5T I WU 2 Bl Ry R TR ) o RS R GC
HEURC R R R NN RN i O Y 3 = R AL
AX H i B TR 2 AR (MR) RS K2 it 3R 52 1K
(GR) 4 & W 97 15t 0] 5 X HPA il ™= A 2t
M PE R o WEoT 2RI, LA i R 3R] X HPA il
Ty RE 7= A U 1 52, S 30 LA S oA A B R R A
AKX MR HI GR Z A TS IIAE R ML & A
fig 5¢ WA 5 N TR PE GC X HPA il i f 52 15 410 41 14
R 2T BUWARAE 19 & 2 . BT LA MR 1 GR I fiE
T 4% I\ O J2 52 M HPA il 457 22 00 #F 19 3 2 7 [ 2
— . FK-506 25 & FIE I GRINFEIBE 1, 7T 5
GRIE W E &, w4t MH GR 5 GC 4 & A
I FK-506 %5 45 25 11 Y 2of BE 3% 3K AT 3 30 GR B8
TRELL B GC 1 T 2, A & HPA il 52 i MLl 42 5

MR Z — . MeAh,B-EP & —Fh i F ki & A4
W PR IK, FE S 5 RPUR TS, U
N2 5 G0 RN A 2R D9 43 W6 1 A E R B R
K AR B RR R R 3R K LA AT AR oy 2 R
It B-EP 1 43 Wb R B ik 22 3 HPA By M #2 , H 5
ACTH W43 WA AT R3S A5 B9 R B AR AE
A AR = KO B-EP . FE B A AL
% 3 B-EP 43 s (1 35 in 5 MARAT A5 D60 R
B-EP 1Y 71X £ J AR S5 K5 A B A5 AT — 5 R iR
B AW R, BBy B /N BRI CORT .
B-EP N FJiii B-EP ik K V¥ 8 & LI+, 45 & BEfE
WFFE, $ 7R BB oy 8 21 /N B HPA Bt 3k B 0T L
A5 fiE J1 % 41, [6) iF FKBP5 mRNA 7K 3F F [ , Nr3cl
mRNA £ ik FFF (B8 X GR & H £ 5k L
B TE $E R BB B AL/ B FK-506 25 65 8 11 3R
KATRE b TR H A GRE R F Ik T e, i Ay (=
X GR A5 S0 55 , A fiE X HPA Hihi e 2] 47 52 45 411 461
YEHT.

U A1 HPA %l 1) 355 376 (1 AH 5C N7 80 28 ™ 26 R R
G, IF 5 A RGN Iz AFAE B AH B 32 AR AH H
JITFR DT T 1 28 32 G2 T g AT 98 5, AT 5 SOIR AR
PR RAS w227 A AR N G R G b R
PR AT A, B O BLA 22 ok A b E
T DX R AE B OF I 55 % B 1R 0 E A
B TR B 1 IO - RN DA B B S B A% i )
CeA,Z 5T E 4 5 AH L MAT N . ILAh,
BLA if 5 Z il i 21 68 %5 994 & B2 AR OC , W BLA #4250
(2415 PE 2 5 T 98 ok 800 & ML P i A ET 4
A 0] Bz JT 2 BLA (14 B2 # 28 50 £ 5 78 I8 49 1 46 2
Al (a2 P 2 2 ) v U o SR AR . R A
F% ] g SR 1 M 5 AR 0 Y S B G X 2 — ,
TE 25 F Ty BE 1) 2 2% ] RS2 4 B 12 P 5 0 Vs E SE A
A B 2 KM PN EE A 2 A PR 20 T, R0
SRR B IX ERf  E RE EREN LSS T
AR 9 0 BB . AR AL 4% SR Z /R (mGluRs)
SR E R 0 AR R B 2 —PY 1 mGluRS J2
HRX PN 2E B 20K A9 — Bl mGluRs, A] i 45 % il nT 98
PE M e Ve BOK R AR AR s SR 2 /G 3 . WF Y
% B, mGIluRS /Y ¥ 76 7] f€ #F BDNF () &35, 34 2
57 P 3 s rh oA Ak 9 5 S 4R . BDNF I
TE BLA #1 2 G il B BLA 5 CeA 22 8] %) 58 fi K It
[ EE Y i (NG R GO Y P O R (T % c X PN
e Ay B, MO IR T A 2 B R, SRR
ARG 25 5T N 9 RN N EE . I 4h BDNF 7 #f 283

. 51 .
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TP 959 I 98 PR AR B 7 A R A A v A e B o
FEHI,
ik B i AR 7 — 7 T A k3G AT GREH
1Y 238 38 5 B St R T IR HPA Bl i o B2 0
R AP B B2 03 85 41/ BUI CORT /K -, 93 — 7 Ifi 1l 3l
1f ik GRM5 }2 BDNF mRNA 323k , 101 75 1 4%
20 Xt eIk B U AR IEMAR 3R FAE I . A S
B g5 R WoR 5 R S B A L A, L A AR AR 2 /)N R
B 37 v e X3 Bl B R) M As g i AR X S R
I 18 7K SF- A T 42 8 I3 CORT /K- I 3 R B, 75 1
% GR & H & B, A 17 #% Nr3cl. GRMS }
BDNF mRNA ik T [, [7] B 42 78 7 1 22 2 55 A5 Y
/I BRUBH R AR UE A, B2 LA BHAS A2 Sk A i AR Sk
et &=, B R 2Y, E S 2 5 7 Al g AL
WRVR R A ELERE W W TELE ST g
B AEFH A 05 BE 2E R g A A e 36 8RB 4 T
g5 b BB BN BULE 42 52 Ak B P 22 25 FL N B
o, R IR 5 ARFEAT A, IfLiE CORT J B-EP
KT, O GREH R R H . IR
AR5 AT 38 5k 5 A 7 A% GR £ 1K 58 HPA 3l 4 ©
TR R T, O 40 ) A A A DX A 2 AT R P R 2y P Y
RUH 28 0] B, o st B 2R 0 B 08 P i 22 AR /)N B
B I ABAEAT S B R AR IR B, HZR BT UL T
BALAH Y Az R E R . S R AE A N S R
PRI A I 11 45 AH O s i £ HE B 0T By v JEL B R S
[(FIzEMsR] KX RAEEMAGZFE.
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