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Effects of Wenyang jieyu decoction on PISK/Akt signaling pathway and neurotransmitters in kidney-yang
deficiency depressed rats

WANG Xuyan', WANG Xinxin', FENG Zhenyu’, MENG Shuang’, MA Xiaojuan’, ZHAO lJie’, ZHAO Jianping'
(1. College of Chinese Medicine and Food Engineering, Shanxi University of Chinese Medicine, Shanxi Jinzhong
030619, China; 2. Central Laboratory, Shanxi Hospital of Integrated Traditional Chinese and Western Medicine,
Taiyuan 030013, China)

ABSTRACT OBJECTIVE To investigate the effects of Wenyang jieyu decoction on phosphoinositide 3-kinase (PI3K)/protein
kinase B (Akt) signaling pathway and neurotransmitters in rats with kidney-yang deficiency depression. METHODS The SD rats
were divided into blank group, model group, fluoxetine group (positive control of western medicine, 4.17 mg/kg) , Xiaoyao
powder group (positive control of TCM, 1.88 g/kg) and Wenyang jieyu decoction low-dose, medium-dose and high-dose groups
(1.25, 2.50, 5.00 g/kg), with 15 rats in each group. Except for blank group, the other groups were treated with corticosterone 20
mg/kg subcutaneously to induce kidney-yang deficiency depressed model, meanwhile the mice were given relevant medicine
intragastrically, once a day, for 28 consecutive days. The general conditions of rats were observed. The sucrose preference rate and
the static time of forced swimming were detected, and organ indexes of rats were calculated. The levels/contents of
neurotransmitters in serum were detected, the expressions of PI3K/Akt pathway-related proteins in hippocampus were detected, and

the number of dendritic spines was determined. RESULTS Compared with blank group, model group suffered from the symptoms

such as hair loss, fear of cold, curling up; sucrose preference
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tryptamine, the expressions of PI3K, Akt, mammalian target of rapamycin, and the number of dendritic spines in the hippocampus

were significantly decreased (P<C0.01). The time of immobility, level of glutamic acid and protein expression of glycogen

synthetase kinase-3B were prolonged and increased (P<<0.01). Compared with model group, depression symptoms of rats in each

administration group were improved, and the above indexes were mostly reversed (P<<0.05 or P<<0.01). CONCLUSIONS

Wenyang jieyu decoction can improve depression-like behavior and the deficiency of kidney-yang, regulate the secretion of

neurotransmitters, and activate PI3K/Akt signaling pathway, thus playing a role in protecting hippocampal neurons.
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A TG S N BRI S R
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1S A5 155 IR A, EL AR ML T 8 5 6 Bl 1ok JUL IS 3 L il
(phosphoinositide 3-kinase, PI3K)/4E H i# i B (protein
kinase B, X FR Akt) 5 538 BB YA ", it —2P4%
A 15 PH g A 2 B AT 0 VB FEBIL AR, AS 58 48 LA R Joi
(corticosterone, CORT ) 55 2 7. K i 'B PH K 781 10 Al 5
B DA PR P25 3004 7T i RE BICA X I, DL PI3K/Akt
5 P AT VPR HZ O BT E
Sy Hl AR 4 A ST 56 A R I8 S

1 ##
1.1 EEUEE

AR ST T B B A L35 ZH8297 T B AR /A 4
Centrifuge5328R #I &5 =X 151 3 18 ¥R 25 .0 Ml . ABI A28567
5 S5t 2 1 R A W 5% =X R N (PCR) A (32 [ Thermo
Fisher Scientific /A 7)), BT 25S 8 J7 43 2 — 1, T K
(7% [ Sartorius 23 7] ) , 2695 7 =5 4% VA (A3 (X . 2475 #4
AN 28 (€ [F Waters 23 7] ) , TAS-500 7 Z (6756 5 )
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2 R CBEI AR FR GE PR AR 2R (T ) A BR 2
], 1624DN-19 Il g #% \ DY Y-6D B HL 3k AX (JbH A< —
YR A RS ), DNM-9602 Ui Fr 43 B4 (I8 503
BT E AR A BR A F]) , CX41 B IE B 2 53445 ( H A Olym-
pus A Hl) &,

1.2 FEARBSAF

T BH A ARV FRARAR B 1 5 H B[RRI R )
W Glycyrrhiza uralensis Fisch., T [F]] 22 SHfg KR
R, #5 1k it 5 43 91 S 200601, 190301, 200601
201022 ,190301,200621 ; 15 1% #4550 24105 L AT A
AR ARZE FHCH R P22 e A, & O S A
200301, 200401, 200601, 200301, 200301, 200601,
200601.,200301, b3 PR 90 FY L PE 4E 5 b 25100
ABRAF], f PG h B2y R b 24 il TR B el
RIS Y Hh .

CORT (1t RH248547) g | I MG SL R & A
BRZ W] 5 S0 7T J0RE2G (415 BNP761, 213 99% ) [ L
T HE AT PR 25 BB A A PR 2 W) 5 AR (i =
1209M036) 11 FI b 5t R FERHE A BR A | PRI 17
(cyclic adenosine phosphate, cAMP) IR & H (cyclic
guanosine monophosphate , cGMP) i 14 1 288 5 K 7
(brain derived neurotrophic factor, BDNF) , %+ % i (glu-
tamic acid, Glu) .y % & T it (gamma-aminobutyric acid,
GABA ) i1 f 328 W B 22 (BELISA) 50 & (4573 51k
F3424-A F2903-A \F3085-A \F3476-A F3317-A) ¥
g iz A S A BR A ] ; 5- 5 8 )i (5-hydroxytrypta-
mine, 5-HT) X ff i (L5 111656-200401 , 4l =98%)
Z L (dopamine, DA ) Xf B8 iy (41t 100070-201006, 4f;
£ >98%) ¥4 I v B 24 i G IE ST s BT B
JIik % (norepinephrine , NE) X H& iy (41L°5- C11428823, 4li Jif
98% ) W [ -1 22 Se AR AR A BR A A B o S Ak
Y (HRP) A0 19 % IgG —Hi (35 BA1054) g [ 27X
A ) TARAT PR W) 5 4 PISK L& I 38
(glycogen synthase kinase-3@3, GSK-3B ) A 5 [ 471 4 (it
503 #4257 #12456) B F £ CST 24 Al 3 4t Akt,
I, 3h %) 55 1A 5 25 " 8E F (mammalian target of rapamy-
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cin, mTOR) H. 57 [ Hit 1A (4t 5 43 Jill iy Ab179463
Ab134903) ¥4 4 3 [ Abcam 2 ] 5 G H Il e -3- B W2 A
U (GAPDH) J 5w BT (4 (41t ABO037) ) F 32 [ Ab-
ways A\ A s HA a4 R oA 2l K R 2K

1.3 LIEEhY

SPF 2t 14 SD KB, (4 & 180~220 g, 4 F b 5T
A3 R RIS B R ShW e =V el e Sy
SCXK(5%)2016-0011, Jr A K EIAMHFE T 1L G 2 24
KEFENH S8 28 (2530 24 °CL, 12 h B RAEFROEIE, 2550
W)L IERNPERR SR T 4, B 0E A R EROK . ARSI
A 3 AR A 18 ST S 50 S W A0 B , T2t 1L v R R 2
TR BR AR PR DL 2 W L (AL HES 7 2021DW159)

2 FHik
2.1 HAEMFEE

e il PR AR AR S L], FRERURE R (BfF 145 15 g, &
HH 10 g, B2 B4 30 g, KASA~, Jelf—+, 12
FE K, FAE 1 hy FRICRI AR 25 0, i 12 ff5 5K, AT 1
hX 3K A HFBI, UEAT , UETROR MR 4R IR E IR, T4,
BTELg TEXNNAL SRS g) , MR,
S H.

Fic 3 AU T L, FRERSEE Y A AR AR
L4530 g, K HE 15 g, T2 G145 10 g, i 10 52K
R 40 min J5 FIE 2 hy 25 BN 8 A5 KA 1.5 hs &
FERIV, VI, WEROR R A BRI, T 15 TR (R
1 g TRV AE 245 it 10.27 @) By RRIL AR, 25 H
2.2 HEEES5HY

4 105 HetE SD K BRI it 43 T4, 43 5l s
I BERIZH SPETT (DU 2y FHPEXT ) 24 EEE (h 2y
BRSO 20 Rl BRARAR VA G o i i, e 16
T B A A 3 1% L v R R R 4 2 55 i 4 S
1.25.2.50.5.00 g/kg (LAAE 25t rhil AR 4l AR A
RO AR, IACHE R, 508 TT 4K R4 T )
PUTT 4.17 mg/kg GRIEAR I I R BN 3 2400 L B3 1M 45
DIAKCRER ), 28 3 i R B T i 48 15 1.88 g/kg (LU
2yt it AR I R B SO0 B S AR, LK R
), a5 A R 21 R B 1 K E B R Oy 15
mL/kg, TR 1R, #4E 28 d,

K SN 7 W) B2 R i 5 CORT 20 mg/kg (CORT
SeH] 19 — ST, BRI 2 0.1% 5112 80 1
A= FER K H FE R 30 min (A SRR B9 RS
B PH R P AR LAY I FrE B R E E A2, EH
HAR R TS & H BRI L 0.19% F 1L A4S 80 1 4=
FiiEhIK 4 mL/kg.
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23 —MRiERZE

SRR RS K RIS iR B R R
RTINSy 2 — AR 10
2.4 KEBRITAHZERE
241 WOKMRLFFE  RKIRGH G TEZERIREE PR &2
KERBFTHEAR a5, KRESEEEOK 24 )G, Bk oy
G, IR R RCE O 0 2 AR (5 1R, 208
B 1% FEREA S 55 2 %, b DfERR /K et it 27K ) L 1
hJEBGE , BRI TR BB IR 425 K A &
(%) = MK I FE =/ OCREKIH FE R+ 2K IH FE ) X
100%.,
2.4.2  HrbARShEHE R ZRES 1 T 750
T EDK TG o WA AR BRUICA 55 50 em , FLAE 20 em /Y
A I B o, KR R 25 °C, KR 2R 40 em. 533E I TK
FEHEAT 6 min, B 2 min A N BB, IS 4 min hid B
B il SR R i BN Bl ]
2.5 KEHAFZERFSIFELHKRN

RS GRS BT A K RS RS K 12 h, R
J& THE FE SO AFEREE 1~2 h, LA 3 000 r/min 2§
> 15 min, B EJZ M, T —20 °CUKAEHIRAE, & H . B
M58 BT AR R, 3 i Hofg H2H 21, TR
o IR PR A R TR A UM e S B 2 —80 °C
VKFERAE s TR BRUEF L M B ML, A5 0 R o
IR AR AL AR TR (%) = K FUIE #3852/ K
AT X 100%
2.6 KFRIMiEH cAMP,.cGMP ,BDNF,Glu, GABA 7k
R

2,57 T 45 4 KBRS IV A ot A o, SR FH A
DL ELISA K I H: 1fil 7% H cAMP ., cGMP , BDNF , Glu,
GABA 7K, I3 5% cAMP 5 ¢cGMP 1 It {# (cAMP/
cGMP), [ HgFe B & Ul BH PR
2.7 ARIMiEHNE DA 5-HT SE#N

B“2.5” 3T 45 2H K B I AR A 500 L, i A %5
RFRY 5% 125 IR W, T 4 °CF LA 14 000 t/min 20>
10 min, BV, SR FH 0 R0RORE €0 148 LA b o il 26 7k
il A NE DA \5-HT & f& . (4344 Diamonsil Cis
(200 mmX4.6 mm, 5 pm) ; i sl A0 4 B EE-0.1 mol/L
iR — AN ZE i (10:90, V/V) 3 i 4 1 mL/min; #LK
WA 254 nm, & HHIE A 338 nm; AR A 30 °C ; ERE
oM 20 WL, A% R IR 2020 45 iz E 2 i) (DU ER)
A R O BT O VR SRR AR T R AT Oy ik
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2.8 ARIEDALATPIBK/AKt {5 SEBBALEARIE
i

K Western blot JE#E ARG . HR“2.57 301 F 452 K
SR S 20 2, I A T O T vk b 246#% 30 min, &
128 BCA VAR MR B 5, A (1 FARZE ol T 100 °C'F
A 20 min ARV, U PR 1S AT 109 5 0N I Tk Fic Bt
JESHL UK A3 B ST T, LA 5% IR NS W48 25 YR BT 1 by i
A PI3K , Akt .mTOR , GSK-3B . GAPDH — 4 ( #i F¢ J& />
1 1:1000,1:10 000,1:10 000,1:1 000,1:4 000),
4 °CHF 7 1 % ; TBST 2 phi i 16 10 min X 3 3K, A —
Pr(FEREEE A 1:5000) , ZIRMF A 1 h; TBST 2 ik i Uk
10 min X3 ¥ Ji5 5k 68, fiff FH 5 e 18 & 4 52 0T AL
Image J I BT R LA K BEAEL, L HIER T S NS
(GAPDH) i K BEAE LUAE AR B I8 R A 1
29 KREIALHESHETHERBE=KN

R R R B G e A TR I o 2,57 30 T A2 R
SR EhZH 2, BT 4% 2 R W W B 24 h, 7K
HUE , BRE CREBK 2 s S R . YR K
THUE4 min X 25, B TIRA WA D- R E-7K (1:1:
2, VIVIV)1H i 10 min; FHZK T PE 4 min X 2 K, 45 i
YL, BRI LA 50% . 75% . 95% £ BEFITE K 2 BEAh
Rii 7K 4% 4 min, B 407 R PEH] 4 min X 3K,
DA B3t b, BT R TSIl skl T4 21
TR T 1 28 O SRR
2.10 HitFEHE

K FH SPSS 24.0 AR #4013 b . i LA
Xt s RN, 2240 ) LR B R 2 7 22 43 B, 20 TR] R
LK LSD-e 4, K7k i =0.05,
3 #R
3.1 RPEMEERIAXT KR —ARIE RN

B 5 2 AR (R 9 A K RS2 R B B T 4 R
BALHE 48 AEPOANE E St HE I IR
T8 R HCAL S VT ALRNE BRI AR R
IRFEARAELA 2] T d e B ek | i i PR AR 1 1 o
ZH K SRR R 2 TG AR b
3.2 RPEMEERIAXT K RIT A FIEFRMI N
3.2.1 MIKMmarR  Has gl i BRI K Rk
TRl B E T (P<0.01), SHIRIA g, G714 .
T 38 PR I PR AR AT 1 v | e ) S R BRL K i 4 23
P T (P<0.01), 255 ILK 1,
3.2.2 FRIEANShRFE] 578 gl AL R A R B
IEAR B ] B T K (P<0.01), SHEIAIZH AL, & 2)
P2l R B 8 Lk AS 2l B[] 34 88 3 4 i (P<<0.01 5% P<
0.05), Z5HRILE 2,
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S
L

T4 5/%
s
L

20 =

1 I I§ v v AUl VI
T 254l oA 5 T2 38 PEARA A IR A5 IV < IR PR AR AR
RS s Vo I P AR R i s VI P 4 VI i 1A e 5
2 HA AL, P<0.01;b: SERA g, P<<0.01

El1 RPAMEERZN KRR R R

250 =
200 =
150 =

100 -

UK 1A B 8] /s

50 =

1 I JiI§ v AY Al i
T2 a0 AR T - SR BH A AR A AR = 2 5 IV < R B AR
RS s Vo IR P AAR Y e g VI G0 T VI S 1 e
2 HAE, P<0.01;b: SEIAIL LLHR, P<0.05;c: SHEAIL 15K,
P<<0.01

2 B PEAEERIZ XY K R RIE K AR LE R B B i8] B 20

3.3 RPEMEERAT K RAFESIEEMI N

5578 A A AR R BRURF R R RS A
FRRR(P<0.01), AL HLRE, RVHTT 4 GE B L
2 AR BHARARZ T L m R AR RS R R AN g
B ETHE (P<0.015( P<<0.05). Z5HWF&K 1,
x1 BPEMAEERHXT KRB (x +5,n=15)

ik B Lt il ke

SR 14034211 148.14£2341 239.97+36.10
fRRIH 127064 782311565 138.89 % 14.14°
il vl il 708+ 154 82.10£16.08 14798+ 16.65
pells e L e 10.12£2.06° 9790+ 11.18° 20994+2021°
pelli el 10.03£2.09 97971613 21451£2020°
RFITH 1034235 1149311065 206.04+28.75°
HEA 9694132 95.09+7.50° 196.22£19.12°

a: GAFIAIEL, P<<0.01;b: SBIAIYL LEE, P<0.01;c: S
I, P<<0.05
3.4 RPHEHRZA X K R M 7E H cAMP.cGMP . BDNF
Glu GABA 7K )50
525 FAH T, SR R BRI TE o cAMP . BDNF
GABA 7K HIl cAMP/cGMP 14 i 2 F&AR , Glu 7K - 5 3%
T (P<0.01), SHERIZH oA, 45 25 W4 Kk Ui i e
cAMP (i3 FHAAR A AR 20 bR 41 ) \BDNF (i FH iR v
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G 4HBR S ) . GABA 7KF- il cAMP/cGMP (it FH i i
VR BR AP ) 3 52 5 GluZKF- Gl BH A AR A%
FIE 2 B A1) 39 B 3 R (P<<0.01 8¢ P<<0.05) ., &5
W2,

%2 BFEfRERIZA XY KR IMEH cAMP.cGMP .BDNF .
Glu .GABA KRN (x +s,n=15)

45 cAMP/ cGMP/ cAMP/ BDNF/ Glu/ GABA/
(nmolL)  (nmolL)  cGMP (pg/mL) (mgL)  (pmollL)

lRE 9781058 52794483 0204002 1127.74+30.55 5429+ 148 10611051

fRR 6511052 480447.02 0154002 82049+117.25* 70.04+348 8321033

IR 6942080 48941467 0162001  87245£5608 6855+245 9.16+043
BIRHRATAIRA 7602087 49404722 017£001° 98L13£52.99 6321£126" 952022
TR 9182090 48824474 0.19£001° 966743222 57182132 1033£031°
A4 TITH049 47084615 0172003 10526943464 5734+196" 941£039°
R 7311062 46021540 0171002 9430011388 64.94£086° 9.95+021°

a: 575 A HLES, P<0.01;b: SHEIAIZ i, P<<0.01;c: SHIAIZ
He#g, P<<0.05

3.5 mPAREERIAXT KR IMIEF NE DA 5-HT & ERIS
523 L LU, B K BRI IS H NE (DA (5-HT &
R ERL(P<0.01) . SHAIYL LIS, £ 254K
BRI 7% 1 NE DA, 5-HT % & 34 8 & 7t = (P<<0.01 5§
P<0.05), #5iRILFE3,
*3 RPAMESA KR MEF NE.DA 5-HT & EH
B (x+s,n=15)

Eib) NE/(mg/uL) DA/(mg/pL) 5-HT/(mg/uL)
A4 453103 8944141 58.67+3.95
A 2845011 6.56+0.52° 1336£6.15°
patiEl e 3215014 870+067 33.58£1.06°
B 3294012 8424096 63.76£0.83
i 3.1940.10° 1090081 63.20£631°
R 34940,01¢ 8654028 3909+742
iERA 3304017 §35+046° 37041977

a: 5 A, P<0.01;b: S5HEIL HER, P<<0.05;c: S
I, P<<0.01
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3.6 mPAEERIZ X KRB S ELR | PIBK/AKt {5 518 &
HEEBRIEHIZM

523 LA T AR 2 K BT B 2H 2 b PISK Akt
mTOR # I (Y 335 1 15 1 AL, GSK-3B 2 F Y Rk
I E T (P<0.01) . SHAIAH LA, £ 252 K R
Vg £ 28 21 v PI3K ., Akt (i BH £ A 377 A% ) £ 2 B )
mTOR # 19 3R 18 83 0 35 7 =, GSK-3B & [ i & ik
14 B F AR (P<<0.058% P<<0.01) ., 45R W3,
3.7 RPAMEERIAX KRS AL BRI E MR

5525 I E A, AR A A BV T 2 2 g 28 I
B3I (P<0.01) s AL LA, & 2 KRR 5
ZH 2 rp R 5 R 2 1S i (P<<0.01 B P<<0.05)
AR 4,
4 iFig

ik BH A A8 1 P 3 AR RIS 2 s 2 13 3 ) # IR 25 15 )
AER MR , FR B AR i 5 H R RO AR ek
N Hor BN 2 A RN B,
Oy BE PRI BE s A AR 2N R 2l St P TR TFRA
AN s S H B R 2, B o &2 HARRA (iR
A Z & A2 R A BB s A (24, 4t
SR RHZG AT TEANEBR (1 BHASAS AT &, RTS8
SCFRIFMCAZEI . 256, 52 BB AMFFH (2.0 FH
BB WA T8 AR T i R I A 0
I3 AR R BN R 2B AN 2 SR
B IR Z o

BWFIEUESE , AMEME CORT ] Fi T 57 K Bl
SRR, H AR S AT E A B AR R BB T
R R 282 AR AR WK A G R I S AR AL L K

mMTOR W 0% S S S S s 259 kDa

GSK-3p

-
W — w— — kD

e — —
GAPDH WD SN S S S S s 6 Do

I nom N vV VW
10 1
. -
b
0.8 - > b ¢ - i
= . -
0.6 4 . ) v
I 5 t @ v
el
& 041 bl -
= a
-
024

mTOR GSK-3p
B. mTOR fil GSK-3B
128 2 1 MR T R PRI IR L IV < SR PRI v B s V < R PRS2 s A0 B2 s VI SR T 25 VI 438 1 52 25 A 4
HeA, P<<0.013b: SAERIZE A, P<0.01;c: SHSRIZ A, P<0.05
E3 EPEAERZX KRS AL PISK/AKtESBREXEARIENEIN(x+s,n=15)
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H

.”’Eiéﬂmﬁﬂmﬁﬁﬁl’é‘uxwo) ;B: @*ﬂfﬁmﬂiﬂiﬁf%l’ﬁ(moo) 3 C: Yk BH AR AR A 15511 zéﬂmﬂiﬂiﬁml’&l(xmo) 3 D2 Tk BHARAR 17 v ] i A
ZEPRT IR (X 100) 5 B - 35 B 15375 e 370 et AL S S A Pl (X 100) 5 F 2 GV T TR S 0 S At P (X 100) 5 G+ 30 328 LA 28 OISk Bk 1 (X 100) s H: 45
M SEBCR AT T o2 (A T AL T R BH AR AR A R Al 5 IV IR PRl i b AL Vo IR B AR AR s A a2l s VI Jspa T4l ; VI3
BT sa: 525 AL HLES, P<<0.01;b: SR LR, P<<0.05;c: SIEAIZH i, P<<0.01
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