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Abstract: The improvement effect of Lactobacillus plantarum ER135 on depression induced by reserpine in mice was investigated. Male
ICR mice (n=40, 6-week) were administered with L. plantarum ER135 strain suspension (2.0x10'® cf/mL) by gavage for continuous 21 days,
then all mice were injected with reserpine (4 mg/kg) at 22th day to establish depression model. The improvement effect of L. plantarum ER135
on the mice was evaluated by observing the changes of behavioristics phenomena of mice, detecting serum and tissue biochemical indicator as
well as relevant protein expression changes in hippocampal tissue. Compared with the control group, after administration of L. plantarum
ER135, the symptoms of hypothermia, blepharoptosis and decreased motor ability of these mice were significantly improved. Compared with
the model group, the concentration of 5-hydroxytryptamine, dopamine and norepinephrine in brain tissue increased by 2.06 ng/L, 1.42 pg/L and
10.12 ng/L, respectively. The level of serum inflammatory factors decreased. Tumor necrosis factor and interleukin-1 beta decreased by 9.40 ng/l
and 10.63 ng/L, respectively. It also reduced the level of oxidative stress (p<0.05, p<0.01). Western-blot results showed that L. plantarum ER135
significantly could incuce an increases of the expression of cAMP, CREB, BDNF and other key proteins in the hippocampal neurotrophic
pathway of depressed mice. L. plantarum ER135 can relieve depression of mice induced by reserpine.
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10 min) Y£E FiE T-80 CUKFE{RAE. S8 ELISA i
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i B 2HL 231 25 B 1 B 750 R R R 2K
B0 (5000 r/min, 4 °C, 10 min) YtfE Fi%, BCA &
AR PN 5 ) A U A 1R . Western blot #1E 25
B FUS), R RE R4S 10% SDS-PAGE HLVK S5 KRy
M SDS-PAGE #4t/ii5:#% MR 4% (PVDF) Ji,
7E 3% BSA BB RS 1 hy 4 EH 51 PVDF
JETINSARFRRSRT (cAMP 1:20000. CREB 1:1000.
BDNF 1:2500), 4 CHR#ZiIH. A5 1] PVDF
JERN TBST HRI& ¥ fE I N BAR bR 1 — Hi A BT
W, 37 CRFENEE 1 h 5 TBST iGde. (ALY
RICHUE ARG, BEMEGEA clink ZEAbE 5
#re
145 FAEs 0

SEIGKARAL R ] SPSS 21.0 it a#, 455X
+s TN, &SI ZH AR R 7 22 LB i BAp
FORGITEER, p<0.05 NEFEE, p<0.01 NER
[faTE R

2 RS

21 T M

/INERBEREVE SR P AR P fe /) BR AR
AR PG, BREG T 3. B30RE S PRSIk, T
MY FLA W ERI3S J5, fRiEM 319 C EART
33.1 °C, HRHS NIEPEM 3.19 40 FFEE] 2.01 47, 18
R TR, M 12.71%EF] 43.47%, LLE
AR RS ERIZS W LA R ISEENRAT A
AR, BARSE SRR 1 Fs.

1 EAPFLATE ER135 X I 5 SHIMBME R R T ARSI
Table 1 Effect of L. plantarum ER135 on the behavior of
reserpine-induced depression model mice

ikl WBRIC  BRETE%  HEE%
*t B8, 36.92+0.37  0.00£0.00”  100.00+£0.00™
A 31.96£0.61%  3.19+036"  12.71x0.45%
HBATIT 338120667 19120277 54.64+0.99""
ER135 33.1320.68"  2.01£023"  43.47+0.88"

i PR ER, 25 R E(p<0.05), ¥ EAEA LA AR,
ERFBEE(P<0.01). #55FRUEILE, £F2F@<0.05), ##
LHraui, £7EEE(p<0.01).

22 MR AR A % A AL

BWFCUER, HARJE BN ZH 2R b w2 o
5-HT. DA. NE (& ESAHRN A TR, 217
FE /N BEE B HEYIFLTE ER135, /NERUINALZ
LIRS RA RN, S-HT M-S ERNG 21.03
ng/L HEN%E] 23.09 ng/L, DA K& 5 H 6.13 pg/L N
F 7.55 pg/L, NE [ &H 16.46 ng/L Hinz| 26.58
ng/L, SHMHMHEAZREE (p<0.05), Bk
SERNR 2 P, X E XIS N4 Rad &
SR RIT fa, RSB S-HT. DA FI NE /KF
PR p R, WA Bt B e P B R K
T IGEIAREEA T A 4 A — 2.

22 FEMIFLATE ER135 X FI M FiF SHIAMEEL R kLB 4R b i
BRI
Table 2 Effect of L. plantarum ER135 on neurotransmitters in

brain tissue of reserpine-induced depression model mice

ik 5-HT/(ng/mL) DA/(pg/mL) NE/(ng/mL)
Papidd 23.86+0.69°  7.66+0.51"  26.51+7.50"
ARA 21.03+1.15  6.13£0.01"  16.46+0.03"
HEAHIT 253940847 7.75£1.69°  23.15+0.56
ER135 23.09+1.79"  7.55£1.15"  26.58+5.97"

E: r BRI AR, £ 5 R F(p<0.05), *EHAERLA AR,
EFMEEFP<0.01). #53RBUAILE, £F2F(@<0.05), #
S atasr, £FMEE(p<0.01).

23 MmEERFAF

PN LR e LS Vs E T G S il b SR e
IR KT AT BRI R 7 it o, S EEmaR
RER AR, JREAEARIE (¥ R AL b e 25 DG B4
ST, AT R, 2B ER135 T4
JGis REMS BRI AL /N BRI 1 TNF-a A1 IL-18 1)
WPE, TNF-a (8 &M 124.51 ng/L B&F] 115.11 ng/L.
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IL-15 B &2 270.41 ng/L F#%] 259.78 ng/L. NO K]
SEMAI T, BB ZT R ER135 BRI T i
ZUPE RT3 . X5 26HT R R FIAR FLIRAT TR
FISUANT LA AE R w7 — 2 40ARR 1R
L2 5 i 5 P ) SE BRI R DDA G, R EAT AT EA
e 75 S5 A0 R L5 8 PAY S )95 U SR G i I fi v e
(R, AT B SEEIAR R AR SN = HARRER o
DA BB I BT T ER135 Re] 22 iR
P55 T /N R ARE S o SRIRAEAFUAT B ER135 47T
IR 51 B2 ) SOAE P RE 5 S N AR A A B35 AR (AN ik
SV IETE SriACE P SauN

7 3 EYFLATE ER135 3| M FF SHIEMERY R B P AE

EFHIF R
Table 3 Effect of L. plantarum ER135 on inflammatory

cytokines in serum of reserpine-induced depression model mice

413 TNF-a/(ng/L)  IL1-f/(ng/L)  NO/(umol/L)
g 104.13+6.21"  248.38+16.75°  4.22+0.11"
AEA 124.5149.80"  270.41+17.90"  4.79+0.16"
HEAEIT  111.30£7.037  247.78+1247°  4.24+0.09”
ER135 115.1145.49%  259.78+18.32  4.66+0.37%

i F AR AR, £ 7 R F(p<0.05), **HAER A AR,
EFMEEP<0.01). #55FRBUIER, £FEE(p<0.05), #
Hratasr, £7FMEE(P<0.01).
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PRI TG YT AR Y, SRR L 22 AR R 3 (p<0.01),
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ST AERIE S — AN BT T 9] o

UL 45 5T DAHED,  SAREAL /N R AAEA) T
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Fig.1 Effect of L. plantarum ER135 on SOD and MDA in brain
tissue of mice with reserpine-induced depression

E: ar DRI FMDAMAE, br N R AEZELF SOD
A%, *HRAIE, £FRED<0.05), **H5AER AL,
EFBEE(p <0.01). #5AFRLUAE, £FZF(p <0.05), ##
5k, £2FMEHE(p<0.01).
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Fig.2 Effect of L. plantarum ER135 on protein expression of
cerebral neurotrophic pathway in hippocampus of
reserpine-induced depression model mice
i PR RAR, £ 7 R F(p<0.05), **EHAER A AR,
EFREEP<0.01). #53FRBUILER, £FEE(p<0.05), #
SE gk, £FMEF(<0.01).
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PSR AEFVARIVE RS, DRI oRIR 2 (1 22 PR
W7t BDNF _L 4 il 5 =i % cAMP-CREB-BDNF .
AHFFFIF Western blot £/ FR#FEEZHZH cAMP,
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10
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A LA T R P 42 97 DR 7 BDNF 7= A: g™,
1 BDNF J 52 44 SCn] DAZESARSE B AR 254901 H
Hh R R AR . kP FUAT B ER135 Al g2
BT OB B R PE i 1/ BRI s 4 B TR
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