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Abstract: Objective The aim of this study was to investigate the antidepressant effect and potential mechanism of Zishui Qinggan
Yin (ZSQGY) in the LPS-induced depression mice model. Methods A mouse depression model was established by LPS. A total of
60 mice were randomly selected and randomly divided into six groups according to the random number table, namely control group,
model group, Flu group (10 mg-kg™), ZSQGY low, medium and high dose (8.835, 17.670, 35.340 g-kg™") groups. After 14 days of

administration, the control group was injected with the same amount of normal saline. The other groups were ip injected with LPS
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(0.83 mg-kg™). After 24 h LPS injection, mice are weighed and the tail suspension test and forced swimming test were performed.
The morphological changes of mice hippocampus were observed by HE staining and Nishi staining, and immunofluorescence
staining was used to detect the fluorescence intensity of hippocampal microglia marker Iba-1. The activity of superoxide dismutase
(SOD), malondialdehyde (MDA), tumor necrosis factor- a (TNF- a), interleukin-13 (IL-1f), interleukin-6 (IL-6) and 5-
hydroxytryptamine (5-HT) in serum of mice and the levels of IDO1, KYN, and 5-HT in the hippocampus of mice were detected by
kits. The expression of p-NF-kB, p-ERK, and ERK protein level in mouse hippocampus was detected by Western blotting. Results
Compared with model group, the body weight of mice in the ZSQGY group increased (P < 0.05). The immobility time in the tail
suspension experiment and forced swimming experiment of mice in each treatment group was significantly shortened (P < 0.05,
0.01). The morphology of the hippocampus improved in each treatment group, and the expression of the hippocampal microglial cell
marker Iba-1 was significantly reduced (P < 0.05). The levels of 5-HT in the serum of mice in the middle and high-dose groups of
ZSQGY and the Flu group were significantly increased (P < 0.05), the activity of SOD in serum was significantly enhanced in each
treatment group (P < 0.05), and the levels of TNF-a, IL-6, IL-1B, and MDA in serum were significantly decreased (P < 0.05, 0.01).
The levels of IDO1 and KYN in hippocampus were significantly decreased in each treatment group (P < 0.05, 0.01), the level of 5-
HT in hippocampus was significantly increased in medium-dose and high-dose ZSQGY group and fluoxetine hydrochloride group
(P < 0.05, 0.01). The protein expressions of p-ERK and p-NF-«kB in hippocampus were significantly decreased in each treatment
group (P < 0.05, 0.01). Conclusion ZSQGY can significantly improve the depression-like behavior in LPS-induced mice and the

mechanism may be related to down-regulating ERK/NF-«kB signaling pathway and IDO1 level.

Key words: Zishui Qinggan Yin; depression; lipopolysaccharide (LPS); indoleamine 2, 3-dioxygenase 1 (IDOI1); 5-

hydroxytryptamine (5-HT); ERK/NF-«kB signaling pathway
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P TNF-o. IL-1B %5 2 K71, AR A BIE@E L3 FEAT NTELPS 4 T /5 24 h gl W 81, s — 4
VIR, 3k — DR 5T HE R BT AR LA o 5V LPS S e BUh 452 B T 155 3 Wi 1A 3 4 1) 411
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BOREARZS , BT B It A B v A 1) N 288 00T A
RETS SR T R IR RES , B RV 5RiE
TE DK S B8 (1) AN 2l B[] o] PEAS AR (1 48 2847 S, FLbk
KRREGF BB BAR A m . FlufE g
PE S-HT P EUM i 528 259 , 390 5-HT /K~F, 5 B4
S S AR /N BRAMARFE AT U, H b R AR S B A R
M2y, SCInE R, /ELPSIERI 24 h 5, 5 X R
AL, BB /N AR 2 TR E, BRLRE X
568 L Y K S 6 A 0y B (] B R 3 s S AR AL ZH AR L,
45 2 /N B T R BN S /N RS Bl ) BE 2 4
K, 2R W BE KIS FE R LA HUmAR/E A

4= By 3R FI A 28 98 RE A N A2 o IR AT MR
9o RO A9 975 993 AL ) (1) B L 2H B e /IR
5T 4 Hi R PR #2220 I I R A A S K R
G B B AR 5 — T B 2% o AE PN B B AR I BT
T )/ JE D5 4 B A S 4 i 24 B TR T R FG At 26 R
I ST #4898 RE B, e % 5 B 48 S0 AR P R AR
TR0, o H ity By 5 57 2 5 0 A i S AR R K 4
AP, LI s R, 5xF AL,
RERSEH /N B 5 CAL DX B 45473 7™ 5, g 5 /N i
Y B b 7G4 Toa-1 RIS AN, (135 # MDA & TNF-a.
IL-1B %5 17K ~F F+ 155 , SOD ¥ /7 A% 5 5 45 284 25 AH
b, B 250/ RIS CAl XA Bk, il 5
/N TR 4 A ) Tba-1 ik FRAIK , 1L7E h MDA &
TNF-a.IL-1B ZE 7K1 F#AIK , SOD ¥ /138 58 , 2 B %%
KIEHHREA — iR EM .

LPS W0 /N I 5 48 L 1) ik 282 9 E 0 K 22 o 40
5530 % , H o ERK/NE-«B 15 5 i % 5 N & .
NF-«B {5 5 i % 75 S8 PE RSO LPS 5 5 AL FE
ITANEREEEN EA-MEZRRNRE T, 25
P FE A IR T L 2% 1 40 AR DR B A SR R R A,
2 525 5)0 00 R A TT AT I A
LPS i/ 40 TLR 2244, 5 R {5 5 B
N, G 22 2 Ji7 % A4 B IR 5 R (MAPK ) 4k 2 18 2
bS5 5 B o WO B S IR NF-xB, 1 5 41 i A= K 5
10 BRI 46 S B S I FEPY . L ERK 2
MAPKSs [ 88 i I, o B 5 i S IR TR SR B IR AL )5
AT 1§ R 4 NF-xB ser536 A7 &, {2 3#F o N A%, 48 i 3L
B S im MEDRT) IR R i ERK/NF-xB {5 5 (4% 3 2
o) 98 WOE I 2 5 Nz — . AP NF-xB &
FEAE IR JEORE PR AT AR 5| Wk i 2, 3- XU AU R 4.
IDO1 & Z 5 th & g - K K & R (TRP-KYND f 4
() B LR IR g . JONE FF 2R I0E 1 IDO1 3 B TRP-
KYN id #% i JETE AL, B 2 1) TRP f# % 9 KYN, TRP

IR T T3 S-HT 1A A 227, 5-HT 7E AR
i () RS AL PR OB E Y, ol o 5-HT 32 4R i
ZRARTT, 5 HAD AR R U AR OCUY . AR 5T R R
KIS AT BRI /IS B S 1 27 LPS 5 3 1) p-ERK
Fik , BEAK p-NF-xB 7KV, ik 55 )5 3 % s id 1%, FRAIG
T RAER T KR, [F IR/ IDO1 ) 8 F RIS, PR
TR AR A KYN AKF, 3 ik ) 5-HT
R, O A ROE S B ANASAEAT . SR
X T 7K 35 R 2 55 05| Wk ke 2, 3- XU A B 3 0 1
HIHLE, 18 7 BT

AT 73 L 8 3T LPS 5 5 /0N BRAMAR AR Y, 28 30%
TKIE AN [5) 7] B 90, i3 20 /) BRAAR AR AT A 2
M D T A R W /N R 5T 40 B AR ) Tba-1
FIR FEAK, KYN /K- B4, 5-HT 7K *F 7+ 55 , TNF-a.
IL- 1B & % i K 7 1 MDA 7K ~F B A% , SOD ¥ /7 3%
hn s R AE ML -5 Bk KT A )i 5 40 23 4 ERKY
NF-«B & # ¥ & )ik 2> p-NF-xB & [ £ 1A« FF K
IDO1 K B3 #h 48 JEXT M e B . $oR
BB R B — 2 Pt & PUAMAER1E H , AR
SiE I AR VA TT RGBT SRS SR AL 1 LB 7 3 .
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