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±f;M£ ft M % to&&&&&$]&&&: 

«m&&&&, tat-^ p«. 
5 

nr*&* 
1971 -f-i^-JJJ Earl Wilbur Sutherland Jr., O^L 

7&J&i*i cAMP 1992 

EdmondH. Fischer 7k^ Edwin G.Krebs, iLii—Oj?L 7 cAMP—>PKA(£p 

10 cAMPdependent protein kinase)¥} ^ ^ 2000 JH ^ ̂  Jl H ̂  H ̂  

f: Eric Kandel, T ^)/I&ft cAMP^PKA^CREB ^ 

#]„ yOUftil&l*] cAMP 

1^'J^n, ^ Eric KandeH^^L 

#], cAMP-»PKA-»CREB It 

& , # ̂  ^ in ^ lit ^ ̂ 7 , 

cAMP^PKA^CREB -ff-f #-f-if ̂  % to, ^ M & iV\L ̂  

20 #'J "^p 'Ifc##; {® JL» 1971-^- Earl Wilbur Sutherland Jr. |£/£?-i$r JJJ 

J.4s £^&i±7 30^-, 

£>1W SSRI. SNRL NDRI^^Wf^, Ifi^? 

5-HT\ NE, DAf-^— 

25 ityt ^ , 
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liift cAMP 4S.&, 

irfLrfn, Ak^jf jii 

7 % fai&\L ft -MJIRJfl mm 8 to . 
^mmf:i'rt^f^:i%(NiH)^'^Jii'tt^f^:p^(NiMH)4€^ 3 f 5 ? ̂  

5 it, M 6^MW^, Xt-f^i±2800^'M|5^^,t, i£# 5 SSRI 

#4/u'fc^[> (Celexa - Zoloft. Wellbutrin. Effexor, Buspar) fr-p 

(remission rat)^f^(STAR*D study), 2# ̂ ^'£1114-4% ih , 

1x^30%, 6 M.7 ffijrfi&WW&yLo JtfW, ejHiptffc 

'tumto^t^nmMmijn, n**-. ****** 
io j&Lfcxft. 

it. itf. ,€'^\ pg.*i, tiiM, i%M, TfliM, 

£rN <fc££W&, 'hiib^^o 

^7 T2 $ ^ 1^ , :^zl$ it Ja^Pj to % MM] (Food and Drug Administration, 

FDA) ^-f 2004 X±^ 32 ^^W^tot.^T#^1>J 

£-*N*#o A 

si:, "Sf kX J.## ^ |l —>f§^ ^ ill tf] $L 

cAMP %S-itto, VXif\VjJp>£^ Isj/Jfcft cAMP 
20 {IXTi^Kj^]^^^^^S£J^SBI§$- (phosphodiesterase 4, PDE4 ) 

#'] #] f ?>J -f-4i (Rolipram) , £p J, -f dt: ^ #>J ijl] ̂  # |§ #, JL i£^4L 
0^ 'b -Hr^f3-¥}$i'!£## ffl, J&$&£N$Lft£.J&iiii} cAMP M^Si— ®B 

SIIMF, CAMP &&, &-m 
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^ 3 ft 

cAMP CAMP cAMP ^ 

DA ^ NE 

5 cAMP 

4&T, DA ^ NE fLffcMto® 

1, 1^7)^^1, 

cAMP fr-jiJl^^f#J^T$^01^1; > ^T&>$,# 

10 J?'J ^:S:> 4£-^— 

# ̂  jtM—£tft, u ̂  ̂ -t^mccMQ,• 
£p^>Uf 

ID, Hl^TAj^fL 1, *t-^K W# 

H. pt o -f?L, 

15 lit— vX^r^mW^ 

J^, 

ZLftMfaffl, ftW£&zJj£&*Jj&&4fr$LW%l3-/^^&£tRgl. Rbl, i^Slt 

(-tf-^)k®iL)%.^ cAMP ¥} %, JL & £ ^M'J^P # 

J^#, Rgl, Rbl BDNF 

20 G*f4U&0 

f^TA^^Rgl, Rbl ^f, iL 

-b, 1L -f&J^A#^-^, 

Rgl, Rbl, i*JW^i^7#? ^bfci> I'J T^ JLa#:— ^ 

JM*> ]^i£fWJl^#t^i^SlL# 
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(Rgl+Rbl + Re ) , i^Slt^^cAMP ̂  

cAMP/PKA/CREB 1f-f #-f-it^, VX%MVC BDNF &$L-±tf) a 

fr-J %f\^^7j% „ 

15 5 Rbl 

BDNF 6^i&, 

01t^^^^fbAX^^A#^^Rgl i? Rbl, =.-fc, & 

i, ^^^#0 ii;-fii30_L, 

20 T^^A^^Re^[51A#^^Rgl, Rbl, 

i^l£(i^/;tS£)^;M^ cAMP %zfaft%3--gr$i £ 

i£#^£3^i£0£], *.&JM 8 

cAMP $JL, JLif?§ PKA #<£, ^-R^CREB 

#'] ^ H M $• ̂  £iL ^ PDE fr-j v£ '1±; JL'|f.'l± it" jL>& ill ̂  , JUL^ fr-j'J^ H M $• ̂  

25 £JiKt cAMP$JL, PKA CREB^I^t^^ii, ^^BDNF^^ii, 
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cAMP, PKA, VX7Lh-;k BDNF 5-HT , NE, DA 

ft J3 ylo JLMJ&2LW -Mrt k 

5 •&#}#&>]±, 1^7 

(CMC) o jfcif, &-f;£-

ft t cAMP j&T, BDNF %MiH&T, M ft DA NE ^Mt^iJLt 

Fr&$Ng£, 

10 ^^t'^'Am, cAMPl&T^^^MF), 

i£j?]A#r>€; 1§JL, 

^^7, ii^-^ 

(Rgl+Rbl +Re) , ^l^^cAMP^ 

i J& #'J A o 

;MC0^ iM ̂  fa t & ® t ft 

20 fyM,-f^W^l^fa^f 

®^ft „ 

« 93 #11# 1^ ̂  F# ^ 93 ^7 T #. 

FfrSfe£ 
25 ® 1 ^7 4^7 y5"^/^^i.TF^ ® o 
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® 2 tf]7T&:MM^# H] o 

Sj 4 #] ̂  3/l ^ it ̂  #; ̂  ̂  ^ g] o 

® 5 8h fc, Cyclic AMP 

5 H] 6 7-7 vJfl'J/tL cAMP-Dependent PKA )n (fa 
if £)££;£ 1-4 ^SIk7KliL; 5-8 9-11 12 JE-tfM 
#^; 13 „ 

® 7 8h cAMP-Dependent PKA >£<& J.#® 0 

® 8 8h p-CREB 

10 ® 9 *t"f It" Ju^lt'h lUl^ cAMP 

® 10 JUL ;$&#!) — lUl^ PKA 

® 11 CREB^S£«^f^0 

® 12 JUL TF^ ;$&#!) — *t"flUl^ BDNF 

15 

urim&B® fa%fowik—^imo 
A J} ^gjtoo ̂T %&&] 

20 ^ ̂  ft ^ , 

(Rgl+Rbl + Re ) , i^Sl^l^cAMP^jl^ 

zkAfotfj M $-?%%} A o 

arlfc—: 
(Rgl+Rbl+Re ) , cAMP 
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vX&t^&iK (Rgl+Rbl+Re) iHf2-26«^\ 

3~48 cAMP 0.002-0.5 

5 7T%3~\ 

VX^K^4^ (Rgl+Rbl+Re) ^i+ 4-13 

5-16 rt^^^cAMP 0.01-0.1 

&to. 

MAitM, > itMv fi&MtoM^ „ 

15 #f i£iHr M to£&&to*r $ ft 
to* 

% 7 ££4^MLBJ1&} 0 #f, ^r>£0 

20 ^#J£]A^ (Rgl+Rbl+Re) , i4 

(Rgl+Rbl+Re) , cAMP tf)J$#\-, 

iTi i4if ft $ i-tH o 

^£x: 
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#^"A#4l& (Rgl+Rbl+Re) 2-26 f" 

3-48 cAMP 0.002-0.5 

5 #^|"Aj^ifc (Rgl+Rbl+Re ) &if 4-13 

5-16 if:#^^cAMP 0.01-0.1 

&fy)o 

3T&T2?: 

10 

T^ #]il4£#J, Mil^J, -fUH M ^_L^r^p^ a M4M'J M. 

y5"^7T: 

15 &, ^if'Jilkil*f ̂ ft 

;$&#'] 

20 g ;&#<! — 

^ , #40 kg 70% Sf- )i-)I^^P>m^iR, ££/f-b, 

-f'Jt, #^270g A#J|^Rgl+Rbl+Re(Rgl ^ 48.4g, Rbl ^ 176.9g, Re ^ 

44.7g)4iA^JM& 1.42 kg; ## 15kg 12 <Mfr, ^ 
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#^^1^ 307 gm^#JMfr3.1 kg; JL# 

10 kg &, # 

^ OU-2, ME-2 Xfe*AMfr% > -ftm, cAMP 

0.752 g &} 40 g 15#; 

5 144 g, 300 g 3.6 g^f/V5^#)^ 

^,#447.6 g (^27.4gAj^ifcRgl+Rbl+Re, ̂ ^129,7g-tf-^SlL,^^l0.067g 

cAMP)^MC 7j^t—^ 1^ if#is.„ 

10 t, #^'J ̂  Aj^iM# 120 g 7k\200 g A 0.5 

g # 320.5 g(^ 22.8 gA|<M Rgl+Rbl+Re, 19.8 gi^ 

SUA 0.009g A^ cAMP);^^^x^f54^iL^„ 

3, o £^=-g] 

15 t» 3.6g£feJL# 90%^A#^^Rgl, 3.2g£feJL# 90%i#A#. 

^Re , 15.6g£feJL# 90%^Rbl A 26 g tkJ$L% 96%^^/^li 

A^^'J — #^'J ¥} 10 g % fc, # 58.4 g(iv 22.4g A# 

Rgl+Rbl, 26 g -tK^SlLA 0.188g A^ CAMP);MC0^ ;^A^jf54^iL^ 

4#o 

20 

t> #£^'J—^154^1^# lOOg, 

#35g>&^#)^, #135g ^ it ̂  15#7„ 

9 



WO 2014/026341 PCT/CN2012/080191 

8'Mfr, *tcAMP/PKA/CREB^t-f#-f-if^ 

i'f 8h(ELISA) 

(Cyclic AMP) , ^li^Cyclic AMP 

5 (p-CREB) (Bioluminescent) $'J^^SlHlr 

£ :^MK ( cAMP-Dependent PKA ) ^ >£ & $'] 

(Phosphodiesterase, PDE) #j-TF5£j&fy}—ft$L 

^Cyclic AMP fcjt, cAMP-Dependent PKA #<£, -R^CREB 

JLT^M^M^tPDE 

10 Oringin Pro 7.5 H^Hh 

1. 

1.1 

#JW±SD ^H, Ml80-200g, 70 X, 

15 1.2 ^'J 

08030078, 

JtM ) ; Parameter Cyclic AMP Assay Kit, KGE002 ( ^ @] R&D 

Systems,Inc.); DuoSet IC Human/Mouse/Rat Phospho-CREB (S133) ELISA Kit, 

DYC2510-2 ( ^H]R&D Systems, Inc.) ; PepTag Assay for Non-Radioactive 

20 Detection of cAMP-Dependent Protein Kinase Kit, V5340 ( ^ H] Promega 

Corporation.) ; PDE-Glo Phosphodiesterase Assay Kit, VI361 ( ^H]Promega 

Corporation.) ; Pierce BCA Protein Assay Kit, 23227, ( ^H] Thermo) ; ^ 

ft ^ NaH2P04, 

Na2HP04, KH2P04, KCL NaCl, MgC12, Tris Base, Tris-HCl 
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ft Mz IS] Sigma ^ ; E-64, APROTININ, LEUPEPTIN, 

Pepstatin A, PMSF, NaF, EDTA, EGTA, DTT, NaV04 , Sodium pyrophosphate, 

j^ij^p^^BioBasic^^]; 6J5#, ?S|( & 

MERCK ^>5] ) ; (MilliQ ) ; £&#<} — „ 

5 1.3 m-klSLB 

FlexStation 3 ^ IS] Molecular Devices 

Corporation.) ; Waters600E >fMn & ( E9 7L ij 

^ IS] Waters ); M 'V$L( ^®BECKMAN 

^ I ( ^IHUNTRASOUND TECHNOLOGY ^ ) ; & 

10 ^ MD ; (SYNGENE ^ ) ; ULTRA LOW 

( EJ SANYO ) ; mLine 8 

Biohit ) o 

2. 

^HiL, A ^Sj^TKIiL, 

15 B C %&#'}— Mo ^ 

X1k:$-t i^f^J*^5mg/kg; %&&} —ft %-%>)% fcm&— 

X W lik% M it"7-7 50mg/kg; S it ?K £ft ^^6^0.9% 

4LSJk7K; i^IW^370CT^ 

$*30min 

20 3. #-# 

A, B, C ^JL^I^#^8h 2*KJL 

Slf^Wsi, ;&.=.#*, 3L i^&^^#i£»^1.5mL 

^ ;&#ir , >1^^#^^i!k34^A^lt^i4/^l5min, #3L-f-80 T>K 
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4. 

4.1 Cyclic AMP 

##1:20 (g: mD^jtk 

(#5 ) , ^^f^Lp 5) 

5 j^30s, 4°C TlOOOOrpm '4^f>IW5min, >&jL-f~ 

1.5mL #j tfLEppendorf ii if' ^, 5L ~f ft , ^f^'] „ ,62 J?] ^ H] R&D Systems 

^5] Parameter Cyclic AMP Assay ELISA-i^1] iit##$']» ##^o'l^lt JL 

£>&, #^#J^3^^^^:-f'l-±ELISA Cyclic AMP iv"f „ 

£ ̂ ^H5^450nm T^OD {i, «#>##7Cyclic 

10 AMP 

4.2 lU^"-3?iS-iy ^cAMP-Dependent PKA 

^^*^SIk7K/f^, ##1:10 (g: mL) 

i^'l^p/vPKA extraction buffer ( t%M ) , ^L^f^Lp <) 4<-ti ^ 

j-ji30s, 4°CT lOOOOrpm ^-^5min, 1.5mL & 

15 Eppendorf % -^ir > J- ~f ft > • ,62 J?] ^ H] Promega PepTag Assay 

for Non-Radioactive Detection of cAMP-Dependent Protein Kinasei^^1] 

^f^i%-f^l200|iL PCR /V| 

fill, ^#J-f^9|.iL "T^p ^ > ii , 3t^miU530inin, 

^^-fPCR^t98°C 5min J?l>£ „ &f&i)LaA 

20 M4ro.8%^mn^mz, 
4M^10fiL , 100V, 130mA ^>^-30min, ^>^->j^^;50mM 

Tris-HCl (pH 8.0) !£/f>&0 

fr^PepTag A1 Peptide , y^M JL 

-f"fj^^llj^#icLfr\jl.5mL 
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%&7K!xL$-£]l25OfiL, iSiJL-ER tb 125|iL^p ^ 1,5mL M ^Eppendorf 

#*7v75fxL -^C^J >K§gSlt, ^ 

200fiL *7v96 ^LS|#^Lt» ^ fctfrf&lt2L 

^ ¥{ ^ Ji -$: -fr ^ Jt ̂  ¥\ o i£ 5lL Excitation Wavelength 568nm, Emission 

5 Wavelength 592nm„ PKA >^"'li„ 

4.3 p-CREB 

,5L J?] ^ H] R&D Systems s] DuoSet IC Human/Mouse/Rat 

Phospho-CREB(Sl 33)ELISA /?] 

##1:20 (g: mL) 

10 tlCDELUENT6#geJ^rS^J ) , ^ i^tl^ i^30s, 4°CT10000rpm $ 

'^5min, -ERJi^>fl. 5L "T fr\j 1 ,5mL ^Eppendorf % ^ , 5L ~f~ 

#$']„ 4$iM) sandwich ELISA 

tp-CREB ivjL /?] f 3M&^/H*£450nm T$']& OD 1£, 

15 4.4 

^p-CREB 

>fl., J?] PBS ##25#-^, #££ Pierce BCA Protein Assay Kit iK 

MM £ 3U&^/H*£562nm T^OD {i, &^&(BSA) 

4.5 ^lix®^(PDE)>^'l-±^J^: 

i$L fi\ Mz ® Promega s] ^ #7 ^ iu >£ ( Bioluminescent ) PDE-Glo 

Phosphodiesterase Assay 
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4.5.1 J: 

^#7iji-Fff|]^0.02ing/mL , 0.05mg/mL 1.0 m g/m L „ 

4.5.2 Jo-&•; 

fi£^, #1:10 (g: 

5 /VPDE-Glo Reaction Buffer ( Tris-HCl 40mM, MgC12 lOmM, BSA O.lmg/ml, 

^^PAPMSF ImM, leupetin 2fiM/mL, aprotinin 2fiM/mL, E-64 2fiM/mL ) , 

4°CT14000rpm il-^30 ^Hf, . 

4.5.3 

^A1 |iL Pj)&, 

10 1.5fiL^>j^, ^-2.5fiL; ;^7v^^r2fimol Cyclic AMP^J^4#>4^t2.5fiL, , 

37°CiU£30min, ^*7v^|"PDE ?§#^'J#JIBMX ^;l^lfit>£>^2.5|iL, 

)&>£); A>^'Jii-^2.5]iL, ^ , 3t^miU520inin; H^'i'pA^.iui^,?i'] 1 0|iL, 

^ysm-JiLMlOmin^^E ^ WUJKO 

5. 

15 5.1 Cyclic AMP 

^ELISA^^J^T^a^^mK^iR^tCyclic AMP^yl, 

#^'J/'|r^£R^ ^Cyclic AMP^iv-£, ^pinol / g Tissue 

( ® 5 ) o 

5, liL-^^S|k7KliL^^^^VTliLtb4i, 

20 t Cyclic AMP^*^^, *P<0.05, n=10o 

5.2 cAMP-Dependent PKA >^"'1±: 

14 
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tL, it fr-j A1 & 8J1 *4 -f M & , # ̂  ̂  

cAMP-Dependent PKA 

5 cAMP-Dependent PKA ^>}i, ( W\ 7 ) „ 

® 7, ^fvi 8h ^—tH-^7 5_ & ^ $3 >TiOOblsc, 

XH/#-2)cAMP-Dependent PKA , *P<0.05, n=10„ 

5.3 t p-CREB &i: 

iM]BCA ^>I'J^T *.&>&£> 

10 jig &0t & p-CREB ^J-JL # ̂Lft] sandwich ELISA vl!1] 5^ 7 ^ H '/& 

Iil^#^^^tp-CREB $JL, p-CREB (pg) /&-S-6 (jig) 

p-CREB^-f:, *#^JL®8„ 

ifr^Kl®8, ^8h ^^'J— 

^lUf^JL^tp-CREB n=10o 

15 5.4 WRt#^@^(PDE)>^'l-±f^^: 

tPDE j£<!±VAA. fa"fViihfe*f 

PDE ^^7t?5yt^7FPDE #*£, jLXM 

%M%, «IPDE nmmE ^ 
^^'J—(0.5mg/ml) W^fMN 7 

20 MIX tPDE^^'it, *P<0.05, n=4„ 

6, 

(1)^!U#W^8 

—# Cyclic AMP cAMP-Dependent PKA 

p-CREB^*^^^o 
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(2) 7 ^ it i±^—^.Cyclic AMP 

-^it^ML#!^#^ , ff^i^8 'Mt^PT'l£ii^cAMP-PKA-CREB 

(p-CREB ) it^ (*P < 0.05 ) 0 

( 3 ) I5]#8'h-fa ̂̂vTff^^cAMP-PKA-CREB 

5 (p-CREB ) i&&. 

(4) -Jr^JL^TMN'p#'] 

^-f^lixi^^Cyclic AMP -g-^'J-M'] 

Cyclic AMP 

10 —— 10A, ^tcAMP/PKA/CREB^t-f#-f-

1. ^;& •#<J — *t-f It 1LB-ill 'MUl^cAMP$JLfr-j (S] 9): 

@9^^: i^f^^'J —iHM^Il&^cAMPSML, 

*P<0.05„ 

15 2. ^^1^'J—^/^^PKA>^'l-±^f^,Ii^(® 10): 

H] IOJDLTF^#^: lUl^PKAv^'li, 

j$M&, *P<0.05„ 

3. *t"fM^IL'h lUf^CREB^SlL^f^(® 11): 

20 

4. — *j-flU^BDNF^jf^(® 12): 

@12^*#^: i^f^^'J — ^'Jnt^^ftBDNF^^ii, 

16 
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'It X£*&#•] —21^, ^b'l^cAMP, PKA^^Ukyfr 

BDNF^T-tMNE, DA, 

l. ^ ̂  ̂'J —-f 'It^ H >& Sj A AM CAMP#U£ fr-j ^ (4 l): 

411: ^^lUf^^JC^cAMP^UW 
&L#J 

(mg/kg/d) 

#-B> 

(pmol/ml) (pmol/ml) 

iL'fM 8 - 72.650±2.9017 67.650±4.0715 

8 - 64.950±7.6459 57.825±5.8004 

^^•J—XMitM 8 60 69.887±7.2155 66.850±5.0844 

8 30 71.400±6.0233 66.975±6.6626 

—'J * #J S: is. 8 15 69.113±5.4286 65.388±8.0920 

2. ;£;&#<]—*t ~fOi'fiM }|1 ̂  H /'|r ̂  PKA^-f: ̂  ($J2): 

42: ^iL*.&,>&-%PKA^:i: 
&L#J 

(mg/kg/d) ([j,mol/ml) 

iL'fM 8 - 26.4988±2.75623 

8 - 21.4936±3.01990 

XMUs 8 60 25.8763±3.48088 

8 30 25.9150±4.77464 

—'J * #J S: is 8 15 26.0025±4.87687 

3. 

10 43: ^iL^IOvfBDNF^l: 
isM 

(mg/kg/d) 

BDNF 

(pg/ml) 

JLfM 8 - 111.00±45.28 

17 
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WAis 8 - 72.57±19.49 

% $Li?i—'J ̂  #J S: is 8 15 102.90±18.70 

8 30 110.14±31.64 

g&W—JLffl -its 8 60 91.53±39.93 

4. £ -f^ ^ ̂  (44): 

44: 
isM W 

It mg/kg/d 

5HT 

/ngglMiSiX 

NE 

/nggl MiSiiX 

DA 

/ngglMiSiX 

SLttS 11 - 1038.03±458.63 4254.74±1334.95 546.04±329.18 

WMs 11 - 324.22±89.44 2572.61±707.43 229.40±109.74 

g&W— 
>h ft] ~iiS 

11 15 990.45±261.38 4128.42±1608.56 477.27±274.74 

g ;&#'] — 

f ft} it is 

11 30 857.52±273.55 3822.10±1295.65 473.60±269.23 

g&w— 
XMitis 

11 60 857.28±293.29 3566.67±501.30 373.03±141.25 

5 5. 

— fftXX'feZjcAMP, PKA, M AiiJf BDNF^TiU® 

5-HT , NE, DA3F-^iJLt^4&> Witi-f£iL (*P<0.05) 0 

^ E9: %L^ ijj $ % %k „ 

10 1. 4f 

'h H ££ iJLijf ^ H^ °Tf^vK'J'l±-£.$=!,&$t, ^ 

18 
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1.1 M If 'h H,20mg/kg/d, 40 mg/kg/d > 80 mg/kg ( ^jfJ5 

mg/kg/d, 30 mg/kg/d, 60 mg/kg/d) , i^^l 

t, ('M.40 mg/kg/d, ^lUO mg/kg/d) i?P0'l±f5fa^VT 

(3 mg/kg/d) 

5 (P<0.05) 0 

1.2 MM(CUMS) ̂ Hi5 mg/kg/d, 30 

mg/kg/d, 60mg/kg/d, iU£21 A, St tb, (CUMS) 

^#7jc^^€j:0^^TFf (P<0.01) , 7K-f>£^#jL>£ 

(P<0.01) , (PO.Ol) „ 

tm&^fa (P<O.OI) , 

IbK-ffa (P<o.oi) , 
(P<0.05, P<0.01) „ 

1.3 — ~M W & ~f ^^^ X H 15ing/kg/d, 30mg/kg/d, 

15 60mg/kg/d, i€^24 A, fe-%f IfiKfst^ iH— 

fa ^ ̂  
>T ( 3mg/kg/d ) -&TM ^3 Pffi&Atfj X>y; 

^ ̂  i€^3£ t £ , t -t&fa p0 <& M fa f & n^J$M £Mn tk, aj 
T m M. . 

20 2. 

TFf, WT#) . 

2.1 ^^1^'J—i|t. H20mg/kg/d, 40 mg/kg/d , 80 mg/kg/d ( 5 

mg/kg/d, 30mg/kg/d, 60 mg/kg/d) , ikMk l if], T 

25 

19 
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MP} — t&, J&*K 

3. 

5 (45) 
35 

i (mg/kg) is] IMrfl/&3kM it) 

I.I X SL 5S 60 c* fHkll^l^ 9 2/il/15mg/kg °T 0^ JnL $3. X SL 

Mt 30 

15 
( * P <0.05 ) ii >#• >>^ R ^ 0t 

10"] 

1.2 '-b i^>>;jc-^ 80 fOkll 9^1% 9 2/il/40mg/kg °r JL ̂  M 'j^ IL & 
Mt 40 

20 
( ** P<0.01 ) ii >#• >>^ R ^ 0t 

10"] 

1.3 <b X&JL-&M: 80 o fHkll^l^ 9 2/jL/20mg/kg °r JL ̂  M 'j^ IL ^ 
40 

20 
( * P < 0.05 ) 

1.4 'J^ J§L 1] -£.'/&?$jiK 80 ffijl A/# 9 lit *t'b H ll 
Mt 40 

20 

2.1 60 c* fHkll 9^1% 0 l/il/15mg/kg 

30 ( ** P<0.01 ) i'J >\± H 
15 

2.2 60 c* fHkll 9^1% 0 l/il/15mg/kg 

30 ( ** P<0.01 ) i'J ^ -£. ̂  M. :$k X 
15 

2.3 60 c* fHkll^l^ 0 l/il/15mg/kg 

30 ( * P <0.05 ) i'J >\± H 

20 
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15 TK-?-7L-& jLiU ̂  ̂  

X t] 3L'/&~z}jiK 

2.4 60 fHkll^l^ 9 l/il/15mg/kg °T0fl JL ^ ̂  °T M 

30 ( * P <0.05 ) i'J >\± •fcMMiHtX H 
15 

2.5 60 fOkll9 l/il/15mg/kg T0fl JL if ^ 

M. :$MM x ly® 30 ( ** P<0.01 ) tNE, 

i*i •#- J& it JUt 15 5-HTiDA if. 

(NE, 5-HT^) 

WJ/t 
3.1 60 fHkll^l^ 9 l/il/30mg/kg "T0^ 

30 ( * P <0.05 ) #r ̂  A tf] X T)C 

XM* t] -£.'/&?$jiK 15 -f- jLiU ̂  if 

3.2 60 c* 0 l/il/30mg/kg PJfi&A 

%•. n^Xi^k. 30 ( * P <0.05 ) tfjXB*# % ZLiZfc 
~z}j !§J 15 

-g^M. 

4.1 %) J&L -f- 4% $± 80 c* fHkll 9^1% 0 2/il/40mg/kg "T Bf.I JL # ^'J J&-

ML: 

Ff 

40 

20 
( ** P<0.01 ) 

4.2 %) J&L -f- ^ ̂  80 c* fHkll 9^1% 0 2/il/40mg/kg °T 0fl JL # ^'J in 

Hfc () 

40 

20 
( ** P<0.01 ) tbo 

4.3 %) J&L -f- ^ 80 fOkll 9^1% 0 2/il/40mg/kg ^'J i2-

'MLMrT 40 

20 
(**P<0.01 ) 
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4.4 80 O 115^1% 9 l/il/40mg/kg °r BM & if 'j'm 
40 ( ** P<0.01 ) 4t -5- -#* §£,# ^ 
20 

: K ^^'J—tb*P< 0.05, **P<0.01o 

2, pEM±*j-J&|§: ij^^^'/T, '-b 11 15 #J it 3 mg/kg/d, ^Sl2mg/kg/d ( 

^***h, %' £ i<] 7-7 * ) 

4. 

(1 if 

5 ^-^M^cAMP PKA ( *P < 0.05 ) , p-CREB 

PDE4 ( *P<0.05 ) „ 

(2) XJ&, 

M$t$-£ttfj>&2,cAMP,PKA tfjTfr, fci&'h^^ft^&tCKEB ^BDNF 

( *P < 0.05 ) 0 

10 (3) XJ&, ti-fiXM 

ilt-f-^^cAMP, PKA ^jTPf, itiiin>f B DN F4a T /J®NE, 5-HT^#-

(*P<0.05) , T^vfGSC, 

(4) « 

&B): 

1. i£A*# fa fa ft JQ %}&&%} 

2.^0^1 ft 

22 
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3.&2LW fijf&fft&it*tfafa ft 

T^ M &Mnfaftfa&)&t cAMP &itA^\ ft Jki&T 

&4tEDNF cAMP/PKA/CREB vXA^fa 

5 M ft DA, NE A 5HT ^ M %} * &&&&&&%•%}» 

—% — ±^r^: &^Aj^ifcRgl, Rbl A Re; 

10 — ^il——fefv^i^l-g-

J-iL^L—; 

Rgl A Rbl, 3~48 t:0.002 ~ 0.5 

15 

3. -&%&&] 1 il 2 13 

^JlAj^l^Rgl A Rbl, 5 ~ 16 t" -im^iZ^MA 0.01 ~ 0.1 

¥] a 

4. 1 M. 3 t) 

20 o 

5. 1 JL 4 W—Jj/j#f4^i£L-^$7» -$r^ i%M$)£&•&$)M$1—^'J 

—>&,•§#'], — MU —M&M* —XMAMM 
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fj^^£^^ft cAMP & JtfaT * 

cAMP/PKA/CREB $k\t BDNF if^i5®ft DA. NE 

5 7L 5HT # &i&'fc^ ̂  . 

7. 1 J. 6 W— 

i) — o 

—Jjl—Ji^^h ^A^^Rgl, Rbl A Re; 

10 

—; VX7L 
—% =-j£.^-&#: 

Rbl A 

15 Re; 

&&&-

vx M $M IS- M o 

mrfcn, ntt, 
y®- t*L^^9^ t\J ̂ 4^ JtL ® ft o 

xikgjflte 
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i. m ftfa ft M 4^1^# 

t> "T ̂  Pi # # Ji TM € ̂  fa fa M; 

2.&2LW %&¥}%iit^fafa ft 

*T^ ^P^>£ ̂  ̂  ft fa&J& t cAMP &-iA^] ftl J$A&T%-&L#}#}'&&. 
&4tEDNFjk$LJi* ^^K)/]&ft cAMP/PKA/CREB ^t-f#-f-it^, 
ISf ft DA, NE A 5HT mMLfi fo$L&&faiffcffl „ 

25 
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& ^ 

—% — Rbl A Re; 

5 J-iL^L—; 

2. :M*U 1 fijf&ffi M, & t iMM4hi^4h £i£ 2~26 

Rgl A Rbl, 3~48 f: 0.002 ~ 0.5 ±±% 

10 3. frM'igrji 1 #f i£^ M %>£$-&%>, -£ t W %>£$.&%> && 4~13 i 

it Rgl A Rbl, 5 ~ 16 0.01 -0.1 

4. 1 $£$.&%!, it t) f^JiT# 

15 5. 1 fit5£tf]£ji$rgB.&i$r, £}%/£&&%!#} A—MM, izMM 

$i&t)—4£M* —J&£M* —WK — —##J, — il^uT'J, —#£ 

#J, — )&MM* —ML -ffi&$L —^ILM* — JIMZLMM%.£#]-v 

20 fa ft cAMP , &itw& ft cAMP/PKA/CREB if-f 

#-f-it^, BDNF ^fi^Mft DA, NE A 5HT 
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—% — &^Aj^ifcRgl, Rbl A Re; 

J-JL^L—; MA 

—±^rA^, Rgl. Rbl A 

Re; 

l + &&£i-

S-S-^rMt, $r t it % ̂ -±^rA£- f£, 
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