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[ Abstract | Objective: To study the expression of endoplasmic reticulum stress regulators in hippocampus
of depressive rats and the intervention effect of B-asarone. Method: Totally 100 SD rats were randomly divided into
five groups: the normal control group, the model group, the fluoxetine group (10 mg-kg '), the B-asarone low-

dose group (25 mg-kg ') and the high-dose group (50 mg-kg '), with 20 in each one. The depression model
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was established by CUMS. On the 8" day after modeling, rats in fluoxetine group and B-asarone group were treated
with fluoxetine or B-asarone once daily through intragastric administration for 21 days (10 mg-kg '-d ' for the
fluoxetine group, 25 mg-kg '«d "' for the B-asarone low-dose group, 50 mg-kg '-d "' for the B-asarone high-dose
group). The open field test was carried out to assess the CUMS model and rats’ ethological changes on the 0" and
29" day; The changes of nissl bodies in hippocampus neurons were observed by Nissl staining; The mRNA
expressions of protein kinase R sample endoplasmic reticulum kinase ( PERK), CCAAT/EBP homologous protein
(CHOP) , calprotectin (CRT) were tested by Real-time fluorescent quantitative PCR; The protein expressions of
PERK, CHOP and CRT were detected by Western blot. Result; After CUMS for 28 days, scores of horizontal
motion and vertical motion in model group were obviously lower than control group (P <0.05), whereas those in
B-asarone low-dose group, B-asarone high-dose group, fluoxetine group were higher model group (P <0.05). Nissl
staining results showed that the color of neurons in control group became light, with less nissl bodies; B-asarone
low-dose group, B-asarone high-dose group show more normal hippocampus neurons, with more Nissl bodies than
model group. Compared with the model group, mRNA expressions of PERK, CHOP and CRT were up-regulated
significantly in the model group, compared with control group (P <0.05) ; whereas those were down-regulated in
B-asarone low dose group, B-asarone high dose group and fluoxetine group compared with the model group (P <
0.05). Compared with the model group, protein expressions of PERK, CHOP and CRT were up-regulated
significantly in the model group (P <0.05) ; whereas those were down-regulated in fluoxetine group, B-asarone low

dose group, B-asarone high dose group (P <0.05). Conclusion: The antidepressant effect of B-asarone may be

correlated with the regulation of endoplasmic reticulum functions.
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JIaR R YE S H D) RE AR 2% Ok 32 B PR AR () —
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B ERIHIARRE 10 % A R R R T 5 HAR G, LK B-
41 = ik X SRR B AR AL IR I AE o

1 ###
1.1 Zhy WEWEPEN SD KRR ,2 ~3 ik, kE

180 ~200 g, My /R ¥ BE R} K 2 52 50 3 ) B8 24 3, & 4%
JE5 SCXK (H)2013-0001, 7 #F 5% 3K 15 5% 5% W R
P 2 Bt SE B s W AR B ZE s b UEL (5%) fRH (2016)
5],

1.2 259 Kl B-2H = Bk R (R — Oy B
AR HES 00011017-TOK ) , £h 1R #7477 I 4 (I3
AT EC 250l A BRZS | L L5 100201) |, Je IR 3 o i (b
HREERHABRA R LS G1360) , PrimeScript RT
reagent {871l & ( H 7K TaKaRa 23 &), 45 RR037Q) ;45
P ROFE N 5T I 3 (PERK) , CCAAT/ 3 5 ¥ 45
G HE A EJEE S (CHOP) 45 B 2 1 (CRT) $i 4k (3£
[# Cell Signaling 2\ @, #tt 5 43 7] #9451, #1649 , #
811) ;I EHT B TG, 1 FHifk TgG (b mt it 40 4=
YR A FRA R #4540 5128 CW0102,CW0103)
1.3 Y% ABI7300 %52 mf%5¢ % & i PCR X (2%
E ABI 22 5] ), PURELAB PLUS i 4li/K 2 (£ H
Bio-Rad /A 7] ) , DK-8D 74 Ha $AfH R K VA 4 ( L1 &
AR % 75 A PR~ Al ) , METTLER TOLEDO % pH
DAY (1 Rk 52 5 A FR 2N | ), 79-1 B I Jin 44
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2 FHiE
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BLAT M 5 4L, 1E B LA 25 T AT o] 3l 380 A0 245 49 5 8 2
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10 mg-kg ™" -d ™" s B-4 o BE AL ) 5 41 45 T B-40 o Bk
25 mg-kg ' -d T HEE ; B-40 S Bk R B 4 45 T B-41
kS0 mgekg ' odTEE . AR4IRR 20 B
2.2 CUMS A gd o2y IE % H KBS
H—2Em%, A IR ok, Hoab 45 241 K R %8 0
Fi, B Rk FH—Fh g 07 5, RR R 28 d, A A N IO
Al AT 3 Wk, e R BT 32 . BN 2y X
Sy E KK E UK 10 min (4 °C) B8 fr 7K 24 h, 4
24 h, ¥l ¥ 5 min (45 C), 75 35 4l ¥ 12 h
(120 db) , ¥ 3 min, RIEMR 24 h(45°) 0 2R
Bi 24 h e S R PEEY RS 1 h RN EAT IR
512 hy BRIEWHAM RS HMNER IR 8 K
TR 4 T AR EOK SO B 259, B R 1k, 38 28 d,
2.3 WSy TEREBIRT(0 d) I ALAE 29 R ikAT
W5 52 0 W 58 45 AR BRAT Ry 2 A8 Ak o 52 56 HH R A
Toa I A6, 40 em K FEX N 125 em 8 P4 DU BE I G
AR AR SR 2R T B 25 4~ 25 em x 25 em
ISR AR o SER IR AT I BRBE 2 W, MUAH R LS IR
ANAR o KB R B T ORIV AR IE v 1 T A DY
ISR R 3 min P SIFEAT R 2 BLAL S K7 28 A% 25
BT RE . AR B DU i 58 4 iE AN — A4S J7 6 IX I A
KRB B 1 43, LhOSURT R 58 4 46 25 Hb T 1 Sk BT
WHY 1 5. BRI 58— RKBUS H 75% L BEBIK
B T O I RS AT — RO R R
2.4 JEIRAK (Nissl) Jeta, il 25 A W5 U0 R ) i i,
225 AR KAk K B LGt 8, Nissl Differentation 431k
5 s, Bk % B B AR B R4
2.5 SO Ot F & PCR ( Real-time PCR) #:
PERK,CHOP,CRT mRNA %3k 5l¥h4d TAYW T
P (L) Ay A B2 /& 31 IF 4 i, R4l GenBank
AR EERF A, FI AT DNAStar 34 #6147 H X, 4%
FHAR SF X, ARG Primer Express % {4, 43 1] & if
PERK, CHOP, CRT 5| ¥, PERK #| ¥ I W7 5'-
GCTGTGATAATGCGTCCAGT-3", F i 5'-
AGGTAGACAAGGTGGCTTCG-3'; CHOP B| ¥ I iiF
5'-CTGGAAGCCTGGTATGAGGA-3', F i 5'-TAGG
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GATGCAGGGTCAAGAG-3'; CRT 5| % I iif 5'-CTG
GGTATGGCTTCCACTTC-3', F ## 5'-GGCTACTTGG
CTGTTTCAGG-3";B8-Hlsh & M (B-actin) 5| ¥ [ 3iF 5'-
TCAGGTCATCACTATCGGCAAT-3", F Jif 5'-AAA
GAAAGGGTGTAAAACGCA-3', F# MR RNAiso
Reagent 17 £ $2 BCK BUTE 5 41 218 RNA, Jd i 58
A0 o3 6 BE T L K 35U B B I PR VKRG B RNA 1Y
g R R H e R PE . B RNA 2EUS , R * &
S, ¢cDNA , % H SYBR Premix Ex Taq i3] & 40 M [
WA R AT PCR SN, AR 25 pl, 43 59 3
PERK,CHOP,CRT 5 B-actin 3£ & , & NEEA MY 3 4~
AL, 1 B B G AE (C) F¥1E, % IR A T8
AAC E:AC, CIREFE G ) = C, (IR B FE &, H Y 5t
KW - C GRIFEN, NS EE ) AC, (FRHEREN) =
C (FEMEREN, HHY S ) — C, (FEMERE &, NS S
) 5AAC, = AC, (IR HEAL) — AC, (FEAERE R ) Xk
HABEAR mRNA KK LA 274 FoR

2.6 5 S B ( Western blot) %5 il PERK,
CHOP,CRT & (4 ik MR B} 89 89 m #E 5 (UK 4
1E) 4= IR —E W 5 E AR MR IR 4 TR
fi#t,12 000 r-min " fIGIR B0 10 min, IR E FAREA
ok A AR SR, B E R RRE
AT ZERFRAY 2 x Laemmil 35 AR ZE o, 3k K
WAETE S min, WK AL 22 0d SDS-R TN 4
Tt Jiz 58 iz P WK ( PAGE ) 73 B, 0 5% V4 e 7% it IR 21 4k
RE(NC ) b B HARRAME 3 h, —dr 4 CHe
F LA, TBST YEME 3 ¥k, 4k 15 min, A BRAR i 4
Y BEbRIC P, I E WA 2 h, TBST YR 3 Ik, 4
U 1S min, B0 05 % 8RO T K UEIR &R RV, H
2R 0 UG 2 e Bk it 47 o0 B Ak B

2.7 GEiteEar e SR SPSS 22,0 Ffb AT SE AT,
TR x + 5 RoR 41 2R One-way ANOVA
BRI 7 2253 B, IR L BER T LSD A6 3 12, O 2%
ARFF iR A Dunnett’s T3 #E47 W ELEZ, A P <0. 05
hESAGIFE L
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3.1 XHMARK BB BT o i TR AT R
B L d SEATH 37 S5, 45 4 2H R BLUK 112 3l 2
B Hizsh H B e git 25w, 428 d1g
PRSI 50 LA O A 0 RIS A A 2 R R I R
B HE 5 K -2 Bl 2 OB i s Bl S R0 B
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F1 B-HEBIIMEABRRREITAHEMNIM(x+5,0=20)
Table 1 Effect of B-asarone on behavior in rat model of depression(x +s,n =20)
0d 28 d
415 H it/ mg-kg ™! - - - -
IKF-1 ) 2F R b ENEREST N YA VRN IK 38 Bh oL A NSRS N YA VA4
E# - 89.26 +12.33 23.27 £5.16 86.22 +10. 31 12.69 +2.00
(%] - 87.63 +13. 80 24.30 6. 11 21.09 +5.38" 3.12 =0. 89"
T 10 86.85 £ 14.51 24.07 £6. 82 80.78 +11.05% 12.46 +1.76%
B-4113F ik 25 88.35+11.92 23.59 +4.45 81.52 +14.07% 12.09 =2.07%
50 89.27 +15.78 23.61 +5.02 81.33 £12.76% 11.97 =1.95%

T SIERWA T P <0.05; SRAMH LD P <0.05(F2,3[),

3.2 XTAMAR R BB B U B 28 T T A 1 5 )
2528 d 18 PRI AT DLV IR AR | e TG G 60 5
AL L TE B AR B B 20 800 2 0B AR AT, IR
Je T/MAR A £, A5 2 K BRI S 21 21 )¢ G/
ST A T R | S Xl e A L e 1 |
M 4, R G AR v, B A i B-ASE B AIG L =
7R 5 20 K B ) XM 26 0 T A MG BT, Je RV
ORI 2 18 22 | 55 900 VT 20 09 4 T RICR A B
LT,

3.3 XPHMAB K B AL D 2H 41 PERK, CHOP, CRT
mRNA F£IKH5Z 0 RT-PCR 4550 I, 4 28 d 12
PEAR T T UL R ARS S OE R AL R SRR
f PERK, CHOP, CRT mRNA ik & F} & (P <
0.05) ; SHRERIZH L, FUPE 1T 41, B-2 3 kAR . = 7
#21K B PERK, CHOP, CRT mRNA % ik W i B& {i%
(P<0.05), W32,

x2 PAEEBITME A RKEE DAL PERK, CHOP, CRT
mRNA RIEM M (¥ +5,n=6)

Table 2  Effect of g-asarone on expression of PERK, CHOP and

CRT mRNA in hippocampus in rat model of depression(x +s,n=6)

IE.
ikl At , PERK CHOP CRT
/mg-kg”
iEH - 1.04+0.08 1.04=0.12 1.00+0.12
AL - 2.06 £0.29" 2.06 £0.24" 1.98 =0. 16"
FEIT 10 1.48 £0.26% 1.47 0.21% 1.55 £0.33%
B-41 ik 25 1.67 £0.21% 1.68 £0.22% 1.64 +0.21%
50 1.46 £0.29% 1.57 £0.33% 1.50 +0. 34>

3.4 XFHRAR K BB AL IR D 2 41 PERK, CHOP, CRT
EEFIBWFE W 28 d 18 M AN w] L R A
J& 5 IE 4l A, B 4] K B PERK, CHOP, CRT
HHRBHI R I E (P <0.05) ; 5EIAZH K L
B VGIT AL, -4l =F Bk A% | 5 57 i 41 PERK, CHOP,
CRT HE R EA B (P<0.05), WK 2,%3,

A IEHAH B BRI ; C. ﬁﬁ(Téﬂ,DB-Zﬂ]ﬁ_’:ﬂ% 25 mg-kg_liﬂ;E.,B-
Ak SO mg-kg 4L (1A 2 W)

E1 B-HEBNNBARENEEHETHASNIN (Nissl, x
200)

Fig.1 Effect of B-asarone on morphology of hippocampal neurons

in rat model of depression( Nissl, x200)

4 iFig

A1 B R D BT AR BR SRR Y R
1, 8-~ i J2 4 S i) £ B, 2 4 63.2% ~
81.2% , KMl B-2 - ik 1 =200 A B, B- 20 1 ik
e o 5 o A 5 e, M P~ A A AR
XN B-4 S Bt i A 24 B4 R A TR
AR S 36 SR e P ik R R ) Dk S S ) AR E R B
PR, B 3 N SAARAE rh i AR K P 0 9 S B

- 127 -



5523 4555 8 FELEATFZERE Vol.23,No. 8
2017 4£ 4 H Chinese Journal of Experimental Traditional Medical Formulae Apr. ,2017

HRAE o K e (g AL, CUMS R [RUBE Y (9 410 4 1
T ORAFILAS H A 3R T A8 25 7 2 3 40 40 A
17090 AT A B, B-40 = Tk ml DLW A 436 K
SUAMAREE AT oy, 48 78 B-40 ° lik B AT — 5 1 T 10 A1
R

JERR G (A Nissl /IMART 2, B8 28 50 5 1)
T Ty BE B 5 AH BCLE i 28 90 32 45 3 I Nissl
AR B 2l o TR (0 RT DU R 4 S e 22
TUA MR AR AR o S8 R B, B- 40 b ARG | e )
219 Uy 22 50 8 TG/ A JORE ] S8 8 22, 15 B 4 25 96

140 kDa

crr WD S S B B 55 kD2

GAPDH WD SHED wNND e S9SN 37 D:
A B C D E
B2 B-HE@mMIMEBAREREDHL PERK,CHOP,CRT £ H
FKiEMF W (E2 E)
Fig.2 Effect of B-asarone on expression of protein PERK, CHOP

and CRT in hippocampus in rat model of depression

£33 B-AEBIMEPKREEETHLA PERK,CHOP,CRT EHREM I (2 £5,n=6)
Table 3 Effect of B-asarone on expression of protein PERK, CHOP and CRT in hippocampus in rat model of depression(x +s,n=6)

2 ) F#t/mg-kg ™! PERK CHOP CRT
Ew - 100. 00 +17. 68 100. 00 +16. 23 100. 00 £19.78
LR - 236.24 +31.95" 346.22 +42.93" 205.22 £27.71"
FPGTT 10 162. 29 +30. 66> 239. 55 +39. 627 159.91 +32.55%
B2 = ik 25 180. 97 +36. 00> 272.33 +40. 327 165. 18 +24. 467
50 145. 55 +£35. 562 230. 69 +47.33% 146.29 +37. 18%

PATT L0 F SR AR 4878 B-20 % Bk A Ak 4 3
T CUMS KRl 2140, #2% CUMS K R 2 o0 i
Yo X SRR SR RS

ML AZ B 09 00 s PN J5E D 8 (ERS) &
e B A0 RS B UPR, 58 2o 08 2 k8 AR B oK 7
B N % ERS, o) i 42 47 A6 i, P9 R M i
X IO PR A 1) A5 A 45 T B R U, 41 MU i AR 32 1 s
3 # 5at H AR K B g, G i UPR, P9 5 A 6 0 T
(ERAD) i 5 B Bl J5 85 o DA {1 400 7 8 A i
S MLE T,

CRT J& — 2R A ¥ M 1Y A7 A2 T P9 53 I 19 44K o
AL EREGEMRN, AT R 28040 400
O HAIEMRAS P S EIERFEE. CRT K
RURI A rh B 25 F Fn D e s B i PR s e, 2 5
b od B0 SR S LA R AR A U T R A o
i, B 4% L A BRI R A R AT & B9 MHC- T 25 4)
T-EEE, U Bh 9 T OE B A AR . AT Ok 2 T E
FAEH CRT S MARTT I R A E R, 2 5
BRI BEAMBIRIT S EASPL A EHH N
TR RSB, LIS AR REAT O T AR S vp g
2R B S AL 2 g W 4 7 A1 E CRT R85 F
EH A, LI RS AT Al — & g
CRT 35T ¥, 38 7% 75 1 AR B A B 7l o 4 41
CRT & 8| T o =P 1EH .
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PERK J& T ERS J&&3Z & th i) — Fl, 4 57 90 107 38K
FA, PERK G 3 [ B 8 2 16 A0 — 5 Ak fif 0% 40 i
T H B 46 B 4 1K (eukaryotic translation initiation
factor 2,elF2) {) o W HL5E 51 [V B9 22 & B8 Ser k&
BERR AL , BHL 1L 5 A A R SR R RS B 45 5 I ) H b 4R
P15 S i 0, BELAS: 28 11 B i, IR 4 P ) 2
ISR R T ER B S 2 A Y S R
S PERK &£ 30 1 5 U0126 AT L) & i 28 50
(LT MW PERK 764 25 7 1 (4 ot i 51 7
—ERIETEE o EH WIS K PERK 7R Y 4] 5%
K, T B-A0 Rk fS  PERK 35 F il .

CHOP 7EIE# ML b 3z o3 A, (H 3Rk SRR,
— e 2x 5 A — G Y H A S SO i — R AR, 2 5 )
20 Y A% A R AR o SR A 8 5 22 AT A AT A Y
KT g 25 B it T 2 2B AR SE A5, I 300G T N ot
W4 IS R, kB CHOP 55 PERK — 4, 745 Y
HMRIB TR AL YR I7 I, KI5 T R, d o
VBT 410 A A L R BRI 41 41 rp, CHOP &5 PERK 4
Feemisk ZU 75 5 5 )5 31 PERK/CHOP & 1%, e 4
FHEANME R,

P9 L Y & A R BLFE CRT K3k LA,
PERK W% fb J¢ CHOP ik M i, ERS A G 12 3%
54k s CRT i £ A w) , PERK 8 iz fL R ik, CHOP
RIKFEAR, 32U ERS MHOCTA TR AR Z Bl . %5
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IR IES: T PERK F1 CHOP & (4 63k 55 CRT £ iF
A Z LI AR AL A K B B A 4l rh CRT Rk
T IER 4L, 452541 CRT 335 F 8, BRI i PERK
K CHOP £ik#a# 5 CRT A, 588 40 &, iR
WA 5 HYE 259 4 PERK, CHOP & CRT ¥R
A, PRI AT DAHE DU SE B R 98 CRT W] DL & ¥ 0 45 40 i
PR PE LR P o A AR 200 i BT 5 U3 52 3 P
o 19X 17 38 e A AT T R B S A A

ZE L PTIR AR SER BE A T AR AE & A B P 5
DAL R O 7 35 PR 4 A8 b K B4 S ik 19 Bt 30 A R
FH L UESE T P9 5T I 7 38 BB A ol B T R 2 A AR
FH -4 = Tk i AT RE 2 38 3 98 1 N BT I B ek $E T
TARYEHT, R SR AR AE (9 I RIGIT S5 7% H 4R i T
B IRE T W o
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