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Based on cAMP-CREB-BDNF pathway to explore mechanism of antidepressant
effect of Bupleuri Radix and Paeoniae Alba Radix drug pair
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Abstract: Objective To investigate the antidepressant effect of Bupleuri Radix and Paeoniae Alba Radix drug pair based on the
cAMP-CREB-BDNF pathway. Methods The rat depression model was established by CUMS. The contents of cAMP, p-CREB,
BDNF, and PDE4 in rat hippocampal and cAMP levels in rat plasma were determined by ELISA. The expression of BDNF mRNA in
hippocampus, hypothalamus, and cortex were measured by RT-PCR. Results Compared with the model group, the positive drug
group and Bupleuri Radix and Paeoniae Alba Radix drug pair can reverse the cAMP content in the hippocampus and plasma and the
decreased contents of CREB and BDNF in the rat hippocampus. At the same time, the positive drug group, Bupleuri Radix, and
Paeoniae Alba Radix can increase the expression of BDNF mRNA in hippocampus, cortex, and hypothalamus of rats. Conclusion
The Bupleuri Radix and Paeoniae Alba Radix drug pair has obviously antidepressant effect on CUMS rat model, which can achieve
antidepressant effect by regulating cAMP-CREB-BDNF pathway.
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VU3 S 2 A R 24y ) B LA A, ELA AR AR
VARV L TR

cAMP-CREB-BDNF i i1 N Htii AR 241 &
EHLE g 2 —, ERTFAEATKI cAMP-
CREB-BDNF i # 5 K% 1014 D REA & B2
KE, RILFE . BEE SO R KR
cAMP-CREB-BDNF il % /& f Al 25 e/ FH () =
BUREAWEFE S 2 — o AR R IR 2R AL AT
PLiE L% cAMP-CREB-BDNF 3 % & 5 H IR AE
FHY. VR ZH i A S50 A ISR A - AT 245500 B B
MIHTANARVE R, R LU Ik 5 F0AR AR K Ui Y
PR SR 0 38 IO (1) B T R HE BT AR A 12,
PN IR AN A DB 3 i S VA Ly
AATTRFIREE (CUMS) K RAARRE RS, B4R
WS- AT 250 2 A rl Y cAMP-CREB-
BDNF G #% 1k 2 T AaB A H -
1 M8
1.1 RN

e FRAENE SD KR, K5 & 180~220 g, Hib
HUYETE R R B P SE G oL IR AL, B B AR IE S
SCXK (30D 2012-0001, FlF&F K idtrp 5 24 K25k
st .
1.2 ZA@m5iE

SEH. BATIOR 2 B =N T 2R e A R
PEZG AT SR, B REP R AR i AE R
MR E, BN CREZ) 2015 FERRIE 1 IE
ihs SRIRRPETTIREE (EHILAE, Hlb'T 4482A, ALk
TN AR A D RIEABEER AR (cAMP)
Parameter Assay Kit {7l #& . Wi PEm&E 72 H
(BDNF) Quantikine ELISA Kit 7)1 W21 3wk
JRAEF RN T 45 A58 H (p-CREB) (S133) DuoSet
IC 2 Plate X776 (3E[E R&D AF]); MR HeAE
#l71 (PDE4) PDE-GloTM Phosphodiesterase Assay
(£ [E Promega A ] ),
1.3 {425

Digibehave XUH [ VAT AT RS 2.1
W AT S (il AR A TR A7) D5
ST &5 — IR H BRI (JFRM, Smb),
JEEBUK GRS T BRI AR A et A
4%, EHE Untrasound Technology A &) i iR
.08, EE Beckman AF]; BAKRSG, KW

BRI AR A A
2 ik
2.1 ZHYIHIE

SR EIAT . SEEA- AT 2 S SR R ) % 1)
o WE AU 2H BT AT 72 7 v #5100, A2 E
2 FH AR B R K C ) s R BT AT, TR S Vi
2.2 CUMS #28%I&, HASHH

PEAS G NATR ROENVEMESE 7 d )5, SHFISE
AT ARG, EFAT N HEERR 144 H,
BEALSY A 12 20, 43l xR AH, ARV, FREZ%
T4 (ERFRHIEIT, 15 mg/kg) FILEHA- AT ZGRHIE.
L R CER-AAT 101, AR 8. 164 32
gkg) M, AL, . mFlE (4258, 16,
32 ghkg) H, BHEAAK. H. mflE (28,
16, 32 g/kg) M, BRATRRA KIS, HAZHKNR
P42 35 d 1B MERATAR AT AR (CUMS) Hill¥L,
BAE 4 CAKIFIK 5 ming BREUS]; RS2
min; PR 2 min; 256X 24 h; 25K 24 h; EARHE
PR T ES R T SR IR w 7L 00, fE CUMS
21 d 5, A KRR 3% 10 mL/kg ig AH
2G4, IRAABAIAN ig A TEENAHELE
K ESE 14 d, KA 2[RI Ak S AT F B
CUMS #Il#%.
23 ARED4ELAH cAMP. p-CREB. BDNF.
PDE4 Z 2R KRIIZE cAMP & 28NE

TE58 36 K, KEMEEshkEUL; VK FHEAERCH R
U ZH SR 2y B tHifg A 23, R w4 ZORN R i
M, SREE T80 CUKFETHIRAFAEM . kg R
EULRERE, e KEIES4ZH cAMP. p-CREB.
BDNF. PDE4 7K-F-LL A K BRI H cAMP 7K.
24 KRNALR GEDALA. KR TER) &F
BDNF mRNA RiAERINE

MRYERAN &V, KA Qiagen RNeasy mini kit
WA G R CUMS 84K B S R ATF
fi4H2R 30 mg 45, A 600 pL Buffer RLT (HLH
LA, 780 HRE4L4Y, 12 000 r/min 250> 3 min, %
H RIS, BERBICEHEEE T, ISR
70% .1 (i RNAfree /KAITG/K ZBERCH]D, TREY
51, BT AR 2 2 mL 43 B4, 12 000 r/min
B0 15s, B LS, B 700 uL Buffer RW1, 5%
1, 12000 r/min B0 15 s, BB RS BAGIR H,
BHE TN DR BE I B A, N 500 pL
Buffer RPE, # %351, 12000 r/min &0 15, ¥



L)

Chinese Traditional and Herbal Drugs 25 49 % %5 17 ] 201849 A

* 4095 -

WARBHERHRE . BE 1K, 28 1 mn, %%
FF 1.5 mLEAE 1, I 30~50 pL RNase-free
K& FT 12 000 r/min &0 2 min, K] RNA K
B, —80 CIRfF. Wikt cDNA: Fili it 5%
WA VLUK R#EME, Ak cDNA T80 CIRIF#%
. 9E & PCR 3L5: FiA ABI®7500 2R 75t

JE & PCR AU AT 5440 %2 BDNF mRNA HRIA.
LA GAPDH AE AN Z:, 5IMFHI LK 1.
25 Btk

SES AR UL X £5 Rox, (HH SPSS 19.0 #fidk
TR G o A, AL TR BB A R R T = A
(One-Way ANOVA).

%= 1 RT-PCR 3|#IF5 R EEH

Table 1 RT-PCR primer sequences and reaction parameters

W44 F% (rat)

SIS (5°—37)

PCR W&

GAPDH EF5%: AGACAGCCGCATCTTCTTGT 94 °C, 2min, 1 MEH; 94 C, 15s;
KRG TGATGGCAACAATGTCCACT 60 C, 1min: 40 MEFR: KA
BDNF IEH5%: GACAAGGCAACTTGGCCTAC
E514: TCGTCAGACCTCTCGAACCT
3 &R AT 24550 F ) 0 L 56 ) 7 e LM RS [

31 X CUMS KFEUEDZRLAFMEZ cAMP 7K TR

xR b, B K Rt S SURN IS
cAMP /KT ZE K (P<<0.01). EESRIGTTAL, ¢
HH-EATZME, T TR B AT SR AR
ANFIFREE L g S cAMP /K, SHEAIZ EL
BERRE (P<005); THhERMIGVTH, SEMH-0A]
2%t A, SR R, B A AT
A R [R R E B % cAMP K (P<
0.05). iR NE 2.
3.2 3 CUMS KR8 54H4+ PDE4. p-CREB.
BDNF 7k RI52 00

Extiaabbas, MRV KR L4414 PDE4
KFEZETE (P<0.01). HEREIITH. Lei-

JEE 3R T of PDE4 KT, SRR LA £ R B
F (P<0.05). HxfMazitbss, A KRS A
41tk p-CREB /K FRE K (P<0.05), HEHIG
T SEEH-AATZxT . ], Sel s gl
A EA R E A A FIFE R i S b p-CREB
AP (P<0.05. 0.01), HrpSei- AT 255} 7 &
AL, AN EFIEAER BN, SERA
beii 2R B % (P<0.05. 0.01). SxtiE4 A,
R K B 41 2R b BDNF /K F B PR (P<
0.05), THERFMIGITAL, Sed-Arjzntd. milE
4, S ) B AR A R 2 A e A (R R L
¥ S BDNF 7K, SEAAH LR 5 8 3%
(P<0.05. 0.01), Z5HEE 3.

Rz 2 EH-BH AN CUMS KREDALEMME S cAMP KEHME (X £5,n=12)
Table 2 Effect of Bupleuri Radix and Paeoniae Alba Radix drug pair on contents of cAMP in hippocampus and plasma of

CUMS rats (X s, n=12)

24 531 7/ (g kg™) T cAMP/(pmol-mg™") 13% cAMP/(pmol-mL™")
ot g — 1.9740.25 31.62+4.40
iy — 1.46+0.20% 22.67+2.06%
BRI 0.015 1.874+0.32" 29.3143.99*
SEHA- AT 2N 8 1.73+0.15% 24.00+3.08

16 1.83+0.29* 28.70+3.74
32 1.84+0.27" 28.81+4.26"
1 8 1.4840.22 25.2742.80
16 1.714+0.32 26264332
32 1.8240.35 28.714+4.73"
Sk] 8 1.68+0.29 25.25+3.87
16 1.75+£0.33 26.92+2.55"
32 1.90+0.29* 27.62+3.04°

xRt #P<0.01; SHAIAEE: *P<0.05

#P <0.01 vs control group; “P < 0.05 vs model group
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F3 KHA-BIAFTXT CUMS KERBSHELH PDE4. p-CREB. BDNF K¥F

G (X £s,n=12)

Table 3 Effect of Bupleuri Radix and Paeoniae Alba Radix drug pair on content of PDE4, p-CREB, and BDNF in hippocampus

of CUMS rats (X £s,n=12)

ZH HE/(gkg™) PDE4/(pg'mg™) p-CREB/(ng-mg™") BDNF/(ng-mg ™)
xof R — 7815.40+1 146.52 1.0440.15 1.59+0.23
it — 13 291.20£2 535.32# 0.814+0.07* 1.2340.18*
R TEYT 0.015 9912.17+£2 098.11" 0.95+0.10" 1.70£0.16™
E NSRS 8 11 369.00+2 727.92 0.8610.10 1.4440.28

16 10 153.67+1974.43" 0.95+0.05* 1.59+0.28"
32 9948.33+1 795.52" 0.98+0.09* 1.59+0.19"
L 8 124813341 181.44 0.85+0.10 1.43+0.38
16 11 663.50+ 1 648.46 0.89+0.08 1.51+0.21
32 10 401.33+1 354.13" 0.914+0.06° 1.55+0.23"
FIAj 8 11 891.83+3 491.56 0.85+0.11 1.42+0.34
16 10 364.0042 115.59 0.924+0.13 1.49+0.23
32 10 560.5042 770.38 0.96+0.11" 1.55+0.24"

HXEALLE: #P<0.05 #P<0.01; SEAHLLE: "P<0.05 "P<001, FEIH
#P<0.05 #P<0.01 vs control group; "P < 0.05 *P < 0.01 vs model group, same as below

3.3 X CUMS #EAXRKAEDS. FR. TEK 4 iTig
2840th BDNF mRNA FRiZHIE200

Ex R b, RERYZH ORI NS .
N E/ig+ BDNF mRNA £IA R # T (P<0.05.
0.01), Se#H-FA 2% . m7E A DL R R A i
VT4HEE— EFE R i BDNF mRNA ik, S84
tbigz= R R (P<0.05. 0.01), Z5HELE 4.

SEW- AT SRR AR AR 1 T 2%, 28

FIBLREBRAT AR, YR ZANE, SCRESRAT 21 I A
A, AREL T T BEEAR I “ARETRIRE R

BUARE B A 0F 0 R LS 5 2 RO S
B R, ZICEE. MY EERAED1, SE
ST DA S O B A PR 9 S A ST B H W

R4 EH-BAHNX CUMS REKRKAED. KR, TEMKY BDNF mRNA FRIEHIFM (X £5,n=12)
Table 4 Effect of Bupleuri Radix and Paeoniae Alba Radix drug pair on BDNF mRNA expression in hippocampus, cortex and

hypothalamus of CUMS rats (X Ls, n=12)

2H 5 /(g kg ™) BDNF mRNA
55 Fe 5 R
pagis — 1.0040.10 1.01£0.15 1.01£0.09
it — 0.5410.09% 0.61+0.03* 0.65+0.06"
ERER AT 0.015 0.874+0.07" 0.790.04™ 0.82£0.04"
SEH-E AT 20, 8 0.72£0.16 0.68+£0.07 0.71£0.10
16 0.82+0.15" 0.76+0.05" 0.84+0.07
32 0.83+0.11" 0.78+0.08" 0.85+0.08"
E] 8 0.56+0.10 0.66+0.07 0.69+0.14
16 0.67+0.09 0.69+0.10 0.78+0.06
32 0.69+0.10 0.73+0.05" 0.86+0.06
B4 8 0.62£0.07 0.63+£0.02 0.67£0.09
16 0.69+0.09 0.74+0.07 0.71+0.03
32 0.73+0.08" 0.75+0.06 0.78+0.09
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