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[ Abstract] Objective: To study the effect of modified Suanzaoren Tang on the expression of excitatory
amino acids receptor (EAARs) in hippocampus of rats with chronic depression, and to explore the anti-

depressant mechanism of modified Suanzaoren Tang based on excitatory amino acids receptor. Method: Sixty
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SD rats were randomly divided into normal group, model group, and low, middle and high-dose modified
Suanzaoren Tang groups, and ketamine group, with 10 rats in each group. Except normal group, the depression
model of rats was prepared by using chronic restraint stress (CRS). The normal group and model group were
intragastrically (ig) given normal saline. the modified Suanzaoren Tang groups were intragastrically given
corresponding herbal drugs 6, 12, 24 g-kg"', ketamine group group were given ketamine 0.015 g-kg™ through
intraoeritoneal injection, for 21 days, once a day. Then the depressive behaviors of rats were observed by Morris
water maze and novelty feeding experiment. Western blot was used to detect the levels of DAR1, NMDAR2A,
NMDAR2B, GluR1, mGluR1, CaMK Il @ and CaMK Il B protein expression in rat hippocampus tissue. Result:
Compared with normal group, the time of novel ingestion and escape latencywere prolonged significantly ( P<
0.01) , and the time of space exploration was shortened significantly (P<0.01). The levels of NMDARI,
NMDAR2A ,NMDAR2B, mGIluR1 and CaMK II B expression were increased significantly (P<0.01) , while the
levels of GluR1 and CaMK II « expression were decreased significantly (P<0.01)in model group. Compared with
model group, the time of novel ingestion and escape latency were shortened significantly (P<0.01), and the time
of space exploration was prolonged significantly (P<0.01).The levels of NMDAR1, NMDAR2A, NMDAR2B,
mGluR1 and CaMK II B protein expression were decreased significantly (P<0.01) , but the levels of GluR1 and
CaMK Il « expression were increased decreased significantly (P<0.01) in middle and high-dose modified
Suanzaoren Tang groups. Conclusion: Modified Suanzaoren Tang can improve the behavior of chronic

depression rats effectly. Its mechanism may be related with reduction the expression of NMDAR1,NMDAR2A,

NMDAR2B,mGluR1 and CaMK II B protein ,increase the expression of GluR land CaMK II « protein.

[Key words]
receptor(EAARS)

AR AE J2& — Fh DL 2 R A R0 BE AR TR
BRI AR PR o R R R R R R R R &
P AR B R AR P AR A R H AT AR
SiE 1 ¢ s BIL I 18 R 58 4 WA I DR b TH B X 5 g
P 3 T I BT AR 2 , FRORE B R A AR R 2R
36 T MR B o H I ST AR 25 AE AR R RS, 92 i
fIX, 8 &R KR AR 238 T
s 158 X LA fiff 8 00 AR AE 7 Ll g A AL o OB I
GERW A TR S H A2 AR AR T 0 0 53 188 32 31 5C
HS . AR (Glu) 2 AR Y 2% kTR
(EAA) BT, S 200 IR AR 21Kl e+
RUFIACH B P 2 - 2 AU 32 1K (iGluRs) H (1% V- 2 -
D- K& R % A (NMDAR)#A NMDAR1,NMDAR?2
(A~D) ,NMDAR3 (A #1 B) 7 4~V % , NMDARI j&
NMDAR & & B %0 W3, 2 522 29014 5 fol v 98
PEC 5 R BT A2 AR Y o810 3 R T s T
iR 5% & (AMPAR) A 4 1~ I 3 (GluR1~GluR4) ,
GluR1 J& AMPAR £ 5 %8 fiil o] %3 ¥ i) 8 22 0 5 .
NMDARI 45 Ca™ N ¥t , i 2o 85 /45 I 25 11 4R i Pk 2
FEE T (CaMK T ) #8795 GluR1, 2 5 2 fil o] 98
MR AR A SR 27 1R (mGluRs) 7 8 4> W &
(mGluR1~mGluR8) ,mGluR1 £ 5 i ¥ i & CAL IX.

depression; Suanzaoren Tang;

hippocampus; glutamic acid; excitatory amino acid

T2 A5 5 10 1% 338 e A 28 o0 28 fh ol S ES . B AE K
B, 4% SR 2 AR 5 S 4003 5% b n] PR K2 20 AL
DIag , 51 RAVARAT Sy, 0 AF N I8 B0 E 45 R M
FLAZ R 119 5 2 ST 2 95 ML 5 1) B

TS AE J& F b B2 ABUE " WE . R A 2 I
RIGIT “HBIE" W AT . BREL i A& R
W 1ML RE 55 W DK UE IR S5 N ) IR T A R L,
BRI Z Ty, 36 R O B I R I . I
PRE Z 5 s, A S A5 i, 0 B AR A, 4t 22 i )1 fi
S BR T TR A (AR 2 B AN
1A, PR I RN FH o A 52 30 2R 1T P o 48 07 8 A
Wi B DI 75 S Tl 0 A A RS AR R T R 4 3 o oo ek
AR AL A K B ¥ S NMDARI, NMDAR2A,
NMDAR2B, GluR1, mGluR1, X K CaMK I a #1I
CaMK IT B & (M £ ik W 52 W, B 78 4 58 W {7 n
W L T 4 SR 32 AR I BT A AR ML 1
1 #
1.1 Zh¥ M SD K B, SPF 4, 6 JE i, (45
H(200+20) g, W4 A ] mE 44 LK S ol B S IE S
SCXK ( # ) 2017-0001, zh ¥ & & & #% iF 4i 5
NO.41003100006058 .. /i 4 {5l &L W [ ] 7 45 55 4 3
Py, T AR SE G s R A G, sh P A k)

. 21 .



526 B4 23 W) HEXBAFZRS Vol. 26,No. 23
2020412 H Chinese Journal of Experimental Traditional Medical Formulae Dec. ,2020

A HIES NO.41000100004370, 52 5 83 fdf F 2 7]
JES SYXK (74 )2015-0005 , % 52 4 5 4 23] g v &
RFILW Y BTSRRI S
DWLL17010032.
1.2 W RGRF BRAT Ik R A 15 g(dit
5 18031151) , K% FIBE I 45 9 g(HL5 4300
18041411, 1710039, 18041331) , /£ H # 3 g(#t 5
18062091),dL 459 30 g(#iL5 18051111) , X A S
R EEE 10 g(Hit5 400 S 18081431, 1701120,
18032321) S 4 A, LA b 25 33 S VL R VL2500 A
BRL 28 ) 2R 7 8 v 24 TE J 0R 5 SEe TR A F
25, 4it45 180709) ; bt K L NMDARTI F o7 B Bt
&, %Pt Kk BUNMDAR2A £ ¥i , %5t NMDAR2B £
Pt , Pt mGluR1 Z 41, bt CaMK Il o BT, ST
CaMK I B Z ¥t (3% [# Thermo Fisher 23w , it 5 43 5
4 RF224533,  73508903A1,  TD2553151,
QL2128831, UI2850145, RE2206402) ; % 4t GluR1
g (P [E Abcam 23 7] L L5 ab109450) 5 G i K B
I -3 R I S0 (GAPDH) 144 (35 [® Sigma-
Aldrich 28 &), #1t 5 G8795) ; AR i & Ak ¥ liff (HRP)
Fric I PR e e 3k H (1g) G 9t (3£ [E Abnova
5l L5 301005) ; RIPA 24 i, BCA 11 22 ik
A& BEECL &R A & ( LB YRS
RS )L 415 43 51 WB0101, WB0125, WB2164) ;
PVDF i ( 3 [# Millipore 23 7 , 1t 5 IPVH00010) .
1.3 YH#F 7500 BY 5C A %€ 5% 2 f PCR (Real-time
PCR){X (3% [ ABI/\ 7] ) , Micro 21R BUAIG i v 1 &
L> ML ( 252 E Thermo Fisher 2% @] ) , Tanon 1600/
1600RJICO7-WFH-103 %% % i i 15 50 7 22 48 (b 5t
JbfE Rk U H BRA A ), BioPhotometerD30 #4
55O ¥ R A 11 I A2 X (7% = Eppendorf /A ®] ), 50 1
Nikon eclipse 2 & ## %% ( H A< Nikon 23 7 ) , Morris 7K
BRI B ZR 40 (VG BE 2 Panlab /A A ), zk-gd 1 Y
KB 2 R T g B B L A R B A IR A A ),
Experion 4= [ /i LUk & 4t (£ |5 Bio-Rad A A ) .
2 Ak
2.1 R PSS B 60 2 SD K BB L IE HL
10 H AR 4 IE 3 41 5 4% 50 2 T 18 o o) 4 il 3%
(CRS) A B TR U R B 4 [ 5 2% 7
RER T KRB EE R 31K, 5K 6 h,9:00~15:00
YEAT SR AE M I 2 BEOK . RS RS R R B
M ISR, A aEERIROK  ELSL N 21 do PR
TR 50 HUK RUBE L4 S A5 R 40 R A {1 vk
ik A, e 4, B4 10 2. DL Morris
. 22 .

IR E B AT B AT R SR AR Sk T A R T 1
PG o 42558 21~42 K, X 1 455 (%) KRR 4k 22 3 i s
L B U OR A 45 R 30 min J5 25 24, R AT A RIS
R AR E S 6,12,24 gokg FR A" %
T, S8 e TR 2L JE s 1 5 0.015 g kg™ SR W 5 1F H 4H
FRE T A SE R BB K. 1 kid, Sh A 2
21d.

2.2 A7hEEk

2.2.1 Morris /K F LI O AT S5, #2HT
BN ZR 4 dJE , A K K BT ] 1t BE A K
H, A SRR K 2 em B A 1 min AR
FFG WG a0 10 s, Ik iUn %
223 d#F K BN X 6 05 m A K a0 s K R
J€ 1 5F &5 97 FH Bk ], B Sk S BR A adk sl vk AR 30 e ]
Q7 MR LK M F &Ll sk KR 1 min N 7E R
S 45 B AE S BR 452 B i 1), B A K B H RR 2 R C A2
A A]

222 FAarikE s KRG AEK240)5 4%
R BRI [ A BE DA T) — o7 B SEER A8, SE IR A
¥ 4 75 cmx75 emx75 cm, £ 0 A G A AR
B350 30 s f5, T il sk R BL S min P ROH
MR A IR () S 6 7 T Yt O TR A PR B T R AT
W 2% 5 SR 4 A Y RE RO I, LA IR S AR B Y
EsS- A MRSl

2.3 TR B (Western blot) A6 i i 2 2H 41
NMDAR1, NMDAR2A, NMDAR2B, GluRl,
mGluR1,CaMK Il o 1 CaMK [ B#E (115 JE B
T 0.5% B % 50 mg- kg BREE , Wik 91 43 85 58
HERM o T UK RS A 3 1 B v S 2H 2, R R
Je N B0 g v i LB i A 4 2R 1 2 AR IR
A . 4°C, 12000 r-min™ 8.0 15 min, 20 %
Wo R BCA B e F 6 500 6 I s B 2R vk
JE . YK, B M ENE PYDF I, R 5% MR 4
Wy ,4 °Cl %, & ] PVDF . hnfe$i K EL NMDARI
BwE B PR, R BT OK BR NMDAR2A $T 1K, R Bt
NMDAR2B i, %t mGluR 1 Hr 4, %dit CaMK 1T
a ik, St CaMK I BHLIA, b K B GluR1 HL ik,
i BEAGZLE R 111 000, St K EL GAPDH £ 5B it
A i BEAE 4L 1:2 000, = I F 2 ho TBS W ¥k %
PVDF I, 53 %I 45 4 11 - 40 4 1gG (1:500) , % i
B E 1 ho TBSW VLML, R H ECL il & 5% , R M
Experion 4 [ 2 HL UK & 48 56 MOBUR kAl B I a2 4t
FAAE 5317

2.4 GilcEAb B R SPSS 25.0 B MF R 1T 4 it



5526 %55 23 ) RELEFFFEHRE Vol. 26, No. 23
20204 12 H Chinese Journal of Experimental Traditional Medical Formulae Dec. ,2020
T RO SR ] Xts FE7%5 , 41 10) He R FH B IR 22 F 1 OEE2dRBRAKRERFFERTHOTM s n=10)
Table 1 Evaluation of water maze experiment and novel feeding

Ji 2208, P<0.05 %7 22 5 B G 7 X

behaviors result of each group of rats, after 21 days (x£s,n=10) s

2_1 —n;ﬁ 21 do Bk 3k B 3 5 4B I SR 2 A A R
WO 21 d U5 L 5 0E 4 e L R 2 2 1EH 11.2142.21 23.51+£3.41 121.32424.16

ET I ] b S (1002 A K (P<0.01) 2% il 4R R 25.2242.65”  14.37£3.59)  24521+23.357
R 1] 525 45 45 (P<0.01) ; 4% 48 25 41 2 B £ i ] 32k M AL T ke 25.1343.15  14.37+4.13  246.24+24.16
R R 5 TR A L R T . W 1 24.65+2.42  15.83£3.26  248.31£24.37
32 AR Bk K T A A B 25.10£3.21  15.20£3.33  247.4324.51
SN 24.67+2.58 14.72+3.42 249.41+28.57
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T 5 I ALV P<0.05,2P<0.01 5 5 i B 41 L 809 P<0.05,
YP<0.01(F£ 2~41d])
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Table 2 Effect of modified Suanzaoren Tang on Morris water maze experiment and novel feeding behaviour result of each group of rats

(x+s5,n=10) S
41 51 Fl /g kg! SN | 23 [ P Z e ] B4 s ]
151 - 10.24+3.76 33.23+3.43 126.43+24.74
B - 24.45+4.022 17.4143.462 226.32+33.292
1 A~ Tk 6.00 21.41+4.16 19.17+3.16 210.12+32.17
12.00 16.34+2.14% 28.51+3.759 144.21422.419
24.00 14.87+3.129 29.85+4.21% 142.32+435.219
S T 0.015 13.52+4.339 29.34+3.64% 141.31431.599

3.3 XK S NMDARI,NMDAR2A ,NMDAR?2
B, GluR1, mGluR1, CaMK Il « #l CaMK Il B %& 1%
KW 5IERE 4 R, B K RSN
NMDARI, NMDAR2A, NMDAR2B, mGluR1 #
CaMK I B 1 % 35 /K F 35 18 3 7+ & (P<0.01) , 1
*=3
(x£s,n=10)

Table 3
CaMK Il B protein in hippocampus of depression rats (x+s,n=10)

GluR1, CaMK II o 55 35 4 18 2 B AL (P<0.01) ; 5 #L
AUZH L3, B A~ ek 5 ) i 41 NMDARI,
NMDAR2A, NMDAR2B, mGluR1 1 CaMK 1 B &
3 35 1 3 IR (P<0.01) , 1 GluR1, CaMK II o
Tk W EWE(P<0.01), WHEK3, K1,

% #4237 A0 Bk X BB K R K % 8 3 42 A NMDAR1,NMDAR2A ,NMDAR2B, GluR1,mGluR1,CaMK Il « 1 CaMK [| BE B R EHI 5

Effect of modified Suanzaoren Tang on expression of NMDAR1, NMDAR2A, NMDAR2B, GluR1l, mGluR1, CaMK [ a and

- /g ke NMDARI NMDAR2A NMDAR2B GluR1 mGluR1 CaMK Il « CaMK Il B
/GAPDH /GAPDH /GAPDH /GAPDH /GAPDH /GAPDH /GAPDH
EH - 0.54+0.01 0.45+0.12 0.32+0.12 0.89 +0.12 0.61+0.01 0.96+0.11 0.46+0.12
LAY - 0.97+0.022 1.44+0.152 1.41+0.212 0.33£0.032  1.43+0.13?  0.31£0.012  1.36+0.14?
PR 37 Ik 6.00 0.81+0.029 1.28+0.13% 1.22+0.23 0.41+0.04 1.06+0.129  0.34+0.06 0.92+0.12%
12.00 0.78+0.12% 0.55+0.11% 0.69+0.11% 0.71£0.129  0.81+0.119  0.82+0.139  0.55+0.129
24.00 0.63+0.13% 0.49+0.11% 0.62+0.13% 0.72+£0.129  0.72+0.119  0.85£0.11Y  0.61+0.129
S 0.015 0.65+0.119 0.89+0.12% 0.3420.129 0.43+0.12 1.23+0.15 0.59+0.13%  0.57+0.139
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