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[ Abstract] Objective: To investigate the effect of Ziziphi Spinosae Semen (ZSS) and Albiziae Flos
(AF) on behavior and endoplasmic reticulum stress endoplasmic reticulum stress protein kinase R-like

endoplasmic reticulum kinase (PERK )/activated transcription factor 4 (ATF4)/CCAAT enhancer binding protein
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(CHOP) pathway in depression model rats, and to explore its antidepressant mechanism. Method: The male
SD rats were divided into normal group, model group, ZSS-AF high dose, middle dose and low dose groups
(16, 8, 4 g-kg') and Venlafaxine group (0.008 g-kg'), n=15 in each group. Except the normal group, the
depression model was established in the rats of other 5 groups by the method of chronic unpredictable mild stress
(CUMS) combined with isolated feeding. The normal group and model group were given with distilled water by
gavage when modeling, while other groups received corresponding drug by intragastric administration for 21
days. Behavior changes of rats in each group were observed by the open field test and sugar water consumption
test on 1"and 21"day of the experiment. The protein expressions of PERK, CHOP, B-cell lymphoma-2
associated X protein (Bax) and cysteine-containing aspartate-specific proteases-3 ( Caspase-3) were detected by
Western blot (WB) , the ultrastructural changes of the hippocampus were observed by transmission electron
microscope, the apoptosis of hippocampal neurons was observed by terminal-deoxynucleoitidyl transferase
mediated nick end labeling (TUNEL) method. Result: Compared with the normal group, the scores of open
field test and sugar water consumption rate in model group rats decreased (P<0.01). Compared with the model
group, the scores of open ficld test and water consumption rate increased (P<0.01) in ZSS-AF groups and
Venlafaxine group. Transmission electron microscope showed that the changes of neuronal damage in
hippocampal were revealed in the model group, whereas those neuronal damages were relieved in ZSS-AF
groups and Venlafaxine group. TUNEL method showed that the number of apoptotic neurons in hippocampal
increased in the model group (P<0.01), but decreased in ZSS-AF groups and Venlafaxine group (P<0.01). WB
results showed that as compared with the normal group, protein expressions of PERK, CHOP, Bax and Caspase-
3 were up-regulated significantly in the model group (P<0.01), whereas those were down-regulated in ZSS-AF
groups and Venlafaxine group (P<0.05, P<0.01). Conclusion: The antidepressant effect of ZSS-AF herbal pair
may be correlated with the regulation of endoplasmic reticulum stress PERK/ATF4/-CHOP pathway.

[Key words] Ziziphi Spinosae Semen (ZSS) and Albiziae Flos (AF); depression; protein kinase R-
like endoplasmic reticulum kinase (PERK); CCAAT/enhancer-binding protein-homologous protein (CHOP)
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Table 1 Effect of Ziziphi Spinosae Semen and Albiziae Flos on open-field behavior scores of CUMS rats (x+s,n=15) b
K12 Bl EA/E
215 i /g kg
EAPN H21K EAPN H21K
EH# 77.80+5.60 74.07+2.25 22.53+1.73 22.07+1.83
AR 77.27+4.23 32.80+2.34" 22.40+2.50 8.87+1.81"
NS ETA S 0.008 76.13+5.18 62.80+2.912 22.13+2.42 18.07+1.83%
it A~ -5 WAL 16 76.07+4.06 45.27+3.35% 22.07+2.28 14.73+2.71%
8 75.27+4.60 58.33+2.35% 20.87+2.80 17.53+2.34
4 78.53+4.10 45.67+3.962 21.47+2.45 13.60+2.50

o HIEH AL VP<0.01; HSEEAIZ AL 2 P<0.01( £ 2,31/ ).

3.1.2 X CUMS K BB /K I FER By 52 m S22 1
ROEHREFBKERRERER LRI 2R L, L5
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SCH 2 2T S T R 8 T 1 A L R B R
TC 40 LA T 25 RO, A% B A% LT AT, 0 A% U 175 A

R2 BEC-AREIN CUMS KRIEAKEEAZME (x£s,n=15)

Table 2

Effect of Ziziphi Spinosae Semen and Albiziae Flos on

sugar water preference scores of CUMS rats (Xx+s,n=15)

a1 M gk smmax
/g kg!

EH 81.27+2.31 80.27+1.98
LAY 79.4742.42  52.67+1.95"
LR Lo 0.008 80.40+2.26  76.93+2.74%
PR A WAL 16 80.53+1.89  72.87+2.032
8 81.33£2.23  77.47+2.75%
4 80.33£1.95  74.53+2.10%

PR BT o 8 R A A5 A s B S b DLIRT 1

3.3 X CUMS KRG HXMATTMT#Fm

55T R, TUNEL 4% €8 FH M 41 i f A% 52 4% 0 65, 3

TN . 5 IE R A R B R RS

DXt 28 0 8 T 40 AR S 3 i (P<0.01) 5 5 R
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B1 BREC-ERENCUMSKRESXMHETHBMEMBIEIMGE N B, %5000)

Fig.1 Effect of Ziziphi Spinosae Semen and Albiziae Flos on electron microscopy in hippocampus area in CUMS rats (SEM, x5 000)

C
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A 2 AR O U S XA o T A R, 2= e A
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D E

PR A - WA 3 2 2 AR R B I X 4 i
W8, 290 BERITFE L (P<0.01), WK
27%30

B2 BFEC-ARENCUMS KR iEDXMEITTIE TR (TUNEL,x400)
Fig. 2 Effect of Ziziphi Spinosae Semen and Albiziae Flos on neurous apoptosis in hippocampus area in CUMS rat (TUNEL,x400)

x3 BEC-ARENCIMSAREIXHMETHATHZMN
(X+s5,n=5)
Table 3 Effect of Ziziphi Spinosae Semen and Albiziae Flos on

neurous apoptosis in hippocampus area in CUMS rats (x+s,n=5)

20 B E T A
415 ikt /g kg mgﬁ(ixy !
EH 0.84+0.09

LAY 5.59:0.12"
SN RIS 0.008 2.41+0.18%
PR A - R AE 16 3.38+0.232
8 2.56+0.122
4 3.64+0.152

3.4 X} CUMS kK i 5 40 4 PERK, CHOP, Bax,
Caspase-3 £ [ £ X R W £ 21 d 48 | A

CUMS J5 , 5 IEWFH KRR R, KA H K NED
PERK, CHOP, Bax, Caspase-3 15 [1 7% 35 /K °F &k 3 7F
15 (P<0.01) ; 5B A K BR3¢, $h R SCHL k- 41
PR A - KA 25 7 4 4 B I R AR K BUi & PERK,
CHOP, Bax, Caspase-3 £ [ % ik /K °F- (P<0.05, P<
0.01) , Jt HoJ2 R A~ - W A v ) a5k 4 i 35 B (IR R
i & PERK, CHOP, Bax, Caspase-3 £ [ % 1A /K -
(P<0.01), W.F4, 3,
4 i

PR A2 B2 B A R ) TR A T R A R
F L HAEE KRBT E O 0 M B T
MBS CSOT AR DA, AR Z R R
P R AT ] B R ER BT R PR IR
WCAC A T IR 732 F TR YT R IR A0 A1 45K b

®4 BEC-HREN CUMS K REEE D HRAPERK, CHOP, Caspase-3,Bax EERIEMH M (3+s5,n=5)
Table 4 Effect of Ziziphi Spinosae Semen and Albiziae Flos on expression of PERK,CHOP,Caspase-3 and Bax protein in CUMS rats (x+s,

n=5)
21 5 /g kg! PERK/B-actin CHOP/B-actin Caspase-3/B-actin Bax/B-actin
IEH 0.52+0.02 0.634+0.01 0.47+0.01 0.63+0.00
e 0.95+0.01" 1.00+0.02" 1.18+0.01" 1.36£0.03"
TR SCh o 0.008 0.62+0.00% 0.70+0.03% 0.80+0.05% 0.89+0.04%
TR A - WAL 16 0.67+0.03% 0.67+0.02% 0.82+0.04% 0.86+0.05%
8 0.57+0.03% 0.60+0.01% 0.66+0.02% 0.79+0.01%
4 0.78+0.03% 0.86+0.04% 1.12+0.02% 1.17+0.04%

o HIER AL VP<0.01; SRR L4 2 P<0.05,%P<0.01,
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Fig. 3 Electrophoresis of PERK, CHOP, Bax and Caspase-3

protein expression in each group rat
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A R g . B LR R e &b i
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