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Antidepressant effects of Jiaotai Pills based on NO-cGMP signal transduction
pathway in chronic mild unpredictable stress depression rats
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Abstract: Objective To investigate the effect of Jiaotai Pills on antidepressants in chronic mildly unpredictable stress (CUMS)
depression model rats based on nitric oxide-cyclic guanosine monophosphate (NO-cGMP) signal transduction pathway. Methods
The depression model of rats was induced by CUMS. On day 21 of the experiment, the rats in each group were treated with
continuous ig administration for 14 d. The concentrations of NO and ¢cGMP in hippocampus and plasma of rats were detected by
Elisa method. The mRNA expression of NO synthase (including iNOS and nNOS) and NMDA receptor subunits NR1, NR2A, and
NR2B in rat hippocampus was detected by RT-PCR. Results Compared with the control group, the levels of NO and cGMP in the
hippocampus and plasma in the model group were significantly increased. The expressions of iNOS mRNA, nNOS mRNA, NR1
mRNA, NR2A mRNA, and NR2B mRNA in the hippocampus were significantly increased in the model group. Compared with the
model group, Jiaotai Pills high, medium, and low dose and positive drug administration reversed the above changes. Conclusion
Jiaotai Pills have the antidepressant effect on depression rats with CUMS by regulating NO-cGMP signal transduction pathway.
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— IR R AT E LS, AR AT —
FALE AR S TR (NO-cGMP) {5 57 T il %
PRI A2 ALN B VIR A BT T P R (CUMS)
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L1 SEE)

i FeaEE SD KR, KFTE 140~160 g, b
TYEE ARSI SV BORE IR A ml iR, sh&
FAESR 5 SCXK (1) 2012-0001, S 546 H3E M
MEFE 1.

1.2 WM

LRIPBE, WY B 28l = M
M B AR AF], R RS K2
BiZE RAF L E 0 M N EERMEN I IE Coptis
chinensis Franch [+ # AR 2= &A% RHE ) A B
Cinnamomum cassia Presl )T 1M F7 . BHPEXS B
GGV CAMRAE, ALRTIM G ZH R A A,
b5 4482A, FIF DAREAIK T T8 75 B .

1.3 EFEMNFEERF

Digibehave XU ST I T 5248 2.1 Wik
TS MESE (RS R AREAATRATD: 34
BB bl 2 /REHEA R AR . Mouse/Rat
cGMP Parameter Assay Kit i{7fll& (£ R&D A7));
NO A& (Bl @AY TR FHT); Qiagen
RNeasy Mini kit (%[F QIAGEN 4] ); RevertAid First
Strand ¢cDNA Synthesis Kit (3&[E Thermo A#]); Fast
SYBR® Green Master Mix (3Z[E Thermo A #]);
DEPC-ddH,O CREFAEMTIEARAFD.

2 Ik
2.1 XRAFIA A

POE. PRAEERL 10 D1 MR, BUEGER T 1000
g« REETKH 100 g, il 20 BALKY . SR K (Rl
TAREL 3 I, IiZKEAKICH 104 8. 8 fif, #2HL 170,
80+ 40 min, JEiL, 2000 r/min £5.0r 20 min, &7 I

TE AR I R SRR 3 Ik, IR EMHKIR
10, 8. 8 fi%, #EHL 170, 80. 40 min, JEIT, 2 000
r/min &0 20 min, A _EIER B0 m SR 3 IE
WEE ISR S, AKiik4s, 60 CHET, W T
¥ CHEBERN31.5%), BEEMRSH.
2.2 A RIS

BEALK 72 HOKR AN, #ERIZE . b
2 (ERRREVEYT, 7.5 mg/kg) HMTRAML. H.
A (4245 0.75. 1.50. 3.00 g/kg) 4, H4 12
R, pEENHmEZE 1 . STRAKBRAEZATM
T, HAREHRRIYEER 35 d 1) CUMS Rl
HARGLEE 4 CA KK 5 min, BRER . Je )2
42 min, X% 2 min. 25 24 h, K 24 h, A
FIIRERBENLZE T 1 M, [F) 1 FRRRECER THER AN
R 5 e HIECER 21 K, X2, AR % 10 mL/kg
ig AEFRERIK, HAKHIZ 10 mL/kg ig 45 TAHN 254,
HZH 35 R
2.3 SLIOEhHIENM R ARALIE

TR 36 KA 10%/KA FEER K AR, 18
F B KB L5 Sk A B8, K B KRR 2H 2R 9
HorEHEY, BROEEE S TREATEER, A
Ji B T80 CUKFEHF RAFRF I
24 KREDHEARMEFEH NO. cGMP KFNE

ELISA 56K B i 3¢ J g B 21 41 NO .
cGMP i, kg% B G i Bk T A
25 AKREDELAS NO-cGMP BIRHEXER
mRNA FRiZHNE

PT-PCR AR IR SR 5 2 2R AR — S AL B A
filf (NOS), fHHiFEFA NOS (iNOS) Flpy & A
NOS (nNOS), LK N-FE-D-RAZIK (NMDA)
ZARI AL NR1. NR2A F1 NR2B 2:[F] mRNA %
5o RNA $2H: KRS HZFR 5 25 KA Qiagen
RNeasy Mini kit {7 G200 RNA, JIE RNA K
s Wik A L cDNA:  $4HE i i sl 7 S b B UK
E#E, A1 cDNA T-80 CIRIE&H; 2OtEE
PCR 525 B ABI®7500 S 5% )% 5 & PCR 14>
Mrx il 5E iNOS. nNOS. NR1. NR2A Al NR2B
mRNA )31k . < B LA B-actin Al GAPDH /£ AN 5,
IR 1o HARIRAE R & Ul B AT .
2.6 GOtFESHR

SES AR UL x +5 R, f8TH SPSS 19.0 #ftit
THARG T, dLTR) B A IR R 2 AT
(One-Way ANOVA) 2.,
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Table1 RT-PCR primer sequences and reaction parameters

ke SIS (57-37) PCR NSH
GAPDH  IE[i]: AGACAGCCGCATCTTCTTGT @ 94 C, 2
JJ: TGATGGCAACAATGTCCACT — min, 1 M

B-actin  1E[1]: TGTTACCAACTGGGACGACA 7 N O))

JRIfl: GGGGTGTTGAAGGTCTCAAA 94 C, 15s;
iNOS  iFffil: GGGAGCCAGAGCAGTACAAG ¢ €, 1
[RJfl: CATGGTGAACACGTTCTTGG  min; 40 AV
INOS  IEfil: GACAACGTTCCTGTGGTCCT g g

SJA: TCCAGTGTGCTCTTCAGGTG
NR1 1E[f: CGGCTCTTGGAAGATACAGC
SIA: GTGAAGTGGTCGTTGGGAGT
NR2A  IE[fl: TTTCGAATCTGCCCACCTAC
J[A): TTCTGTGACCAGTCCTGCTG
NR2B  IEfil: GTGAGAGCTCCTTTGCCAAC
JJfl: GTCAGGGTAGAGCGACTTGC

3 H#HR
3.1 Xf CUMS XRIM3E.EDHL04 NO 1 cGMP
IKFERIF N

R KRS . ¥ S 2H 279 NO /K-F B T+
L, SXRALREREE (P<0.01). thERFH M
TTH AR A . SR R AN A A2 B Hh
FRAR KRR . S 2HZH NO K, SR L
BEREE (P<0.05. 0.01). 458 1LE 2,

RRZH K RIS ¥ HH L cGMP /KPR
Fhim, HXA R EREE (P<0.0D). ZHhEM
FEYTH ARG B BRI RE AN R
B R 2 . AL d cGMP /K, SR
ML EREZE (P<0.05. 0.01). ZENE 2.
32 ¥ CUMS KRESHLAH iNOS A nNOS
mRNA FIEHIF N

UL GAPDH 1E NN Z 51 Wit, ALK R

Fz2 RHRAX CUMS XFRM3E. /FSLHLLF NO F cGMP KFERIFN (X £s,n=12)
Table 2 Effect of Jiaotai Pills on content of NO and cGMP in plasma and hippocampus of CUMS rats (X *s, n =12)

NO/(umol-g™")

c¢GMP/(umol-g™")

m e _
A i eke 3 5 i3 5
payi — 36.21£8.65 9.7943.95 32.24+12.10 0.2540.10
HAY — 53.59 +6.09% 21.65+7.38% 56.11+10.75% 0.57+0.13
BRI 0.007 5 38.63+8.31% 11.88+4.53* 36.924+10.99* 0.31+0.06™
TRH 0.75 43.02+8.35" 15.61+4.98" 42.00+13.43 0.40+0.18"
1.50 42.37+4.46" 15.06+3.74" 41.93+11.44 0.37+0.13**
3.00 38.22+5.48" 13.74+3.35" 36.20+10.86* 0.35+0.10*"

Sxtias s #P<<0.01; SHERAHE: *P<0.05 *P<0.01, A

#P <0.01 vs control group; “P<0.05 **P<0.01 vs model group, same as below

204 INOS. nNOS mRNA Fik i T, Hxfi
HELEEREZE (P<0.01). HERHEIGTTH LR
i . mE YRR [FIFE B b R i S 4 21
HiINOS. nNOS mRNA fIFRIAIK G-, EHIAYA Lhi
ZREE (P<0.05. 0.01). LA B-actin ENHZS5|
ok, AEZH K BRI ZH 2 iINOS. nNOS mRNA
FikBEIE, SHRALBEEREE (P<0.01),
BRRFETTTH AR IE. . mREASGEEA
A A2 B2 4t T i S 41 44 INOS . nNOS mRNA [
kK, ERERA R ZEREE (P<0.05. 0.01),
SR 1.
3.3 X CUMS KFREDHLAH NMDA Z 4RI B L
NR1. NR2A #1 NR2B £[# mRNA FRiAHIFZM

UL GAPDH 1E NN 5|10, K RS

HZF NMDA /KT A7 NR1. NR2A Al NR2B
B[ mRNA ik W E T, S0t bz 5 o 2
(P<<0.01). FHMBIITHEAZRTIK. . =i E
AR A FFEEE R N g 4L NMDA 3214
LA NR1. NR2A Al NR2B £ K] mRNA Kk
K, HERAWRZEREE (P<0.05. 0.01),
LA B-actin 1E AN NS 5190, ALK RIS HL F
NMDA 324V 847 NR1.NR2A FINR2B %:[A mRNA
FKiLEETE, SWHRALEEREE (P<0.01).
BRI KR . mAEAREE A
[ 2 P th T 1 g 5 4 2 NMDA 2 4R 7 B4 NR1
NR2A i1 NR2B FE [ mRNA IR IEKF, Hi, #
TR IGTT H AT AL 7 e SRR A L %
FRZE (P<0.01). 45RLAE 2.
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Fig. 1 Effect of Jiaotai Pills on iNOS and nNOS mRNA expression in hippocampus of CUMS rats (X £s, n =12)

181 H 1.8 #it " CIGAPDH
# # ## 1.8} i CZ7B-actin

I8 1.6 B I 16l L& ok KE o skok ) 8 *k
K14 2 oL xer X 11T = glor 7 Lo M
:H% 1'2 s Kk % AL& ok ok ® 1.4} o K ? _? **& w14l . & W 1 *E g
' o & 127 212l 2
£ 10 = 1off =

0.8 < :
506_ 50.8- %O,S—
E 04f E 0.6¢ E0.6]
202l § 04} 50.4—
“o0r g o2l Z0af

0
XIE AR 4PEYT 075 1.50  3.00 SR A SPEYT 075 1.50  3.00 MR R EPEYT 075 1.50  3.00

LHEHAMg kg ™)
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2 RHRAX CUMS KRED4ELAF NR1. NR2A. NR2B mRNA RIEHENE (X £5,n=12)
Fig. 2 Effect of Jiaotai Pills on NR1, NR2A, and NR2B mRNA expression in hippocampus of CUMS rats (X £s, n=12)
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AW R REY, CUMS KR DHL. M
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