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(SPT) E R 5 (TST) W 3325 (OFT) Ml Morris 7K 2K £ 5255 (MWMT) 3 4 /N B M AR 47 8 . 95 K R R 40 (HE)
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1 #H5FE

1.1 EERAFMEE

TEN(PU0259-0025 , % A ) FHE A BRA A L B PG T (fluoxetine, Flu) (F830634 , 11 22 3i ph A= (L B}
BHIRAFD . 40 i 4 E (interleukin, IL)-1R8, IL-6 F1 it 5 3K € A F-o (tumor necrosis factor-a, TNF-a)
ELISA 7] £ (ab100705,ab100713,ab108910, BL [ Abcam A F)) ,BCA & HE =ik F & B 1L «B I Hl &
1 ## fif (phosphorylated inhibitor of kappa B protein kinase, p-IKK) B Fll -l 31 I3 (B-actin) HL A& (LM3001,
L.M5398R,LMO0061R , [ 3B A 9 T8 A BR 2 7)) . IKKB, # 2 b NF-«B 411 ] 7] ( phosphonated inhibitor
of NF-kB,p-IkB)«IkBa.p-NF-«B #l NF-«xB 414 (8943,5209,4812,3033,8242,CST).

NEUE RS 0 S8 4 L K3 B (JLBehv-STGM-1, JLBehv-LAM-1, JLBehv-MWMM, I i E £
FAURA B A FD . e YU A AL (RM2245, Leica) , & 8 (BX51TF, Olympus) , i #5 {% (Synergy HT,
BioTek) . 3 T HL Ik A L5 I i Sk ARk 2 % D68 1 i A% 4% (Mini PROTEAN® , Mini Trans-Blot® , Universal
Hood I ,Bio-Rad).

1.2 HIBR/NRAEBIE I NG

8 JEWA METE CS57TBL/6 /Iy B 3K T b 5t 4 58 A1) 48 50 50 s W) R A FR 28 |, A2 7 1 AT IE S SYXK (50)
2022-0052. 1@ FR R BE (22£1) °C LW BE 40 %6 ~60 Y./ Bl W MR 7 d J5 , BEHUA BT it 18~22 g MR AT 52
50 A S 50 28 Y0 i TS R 2 3 48 B 2 01 23 L (HE 5 o HNSD-2023BS0804) . L IS5 48 1 AN a5 241 4 ik
F 3% (chronic unpredictability mild stress, CUMS) [ J7 ¥ & 57 S0 AR /S BB &Y, i 5y U 628 & 24 h 2%
K 24 h B ECE 24 h U BREE RS 2 h o BHCE 2 h B KIFYK 5 min e 5 min 45 A [A] ) OAS i 22
HEAT RS )3 8 . 5236 /N BUBE AL 43 J9 % BE 41 (ControD) IR A 41 (CUMS) ik % TEN 41 (TEN-
L) Hh#lE TEN 4 (TEN-M) . m#l& TEN 4 (TEN-H) # Flu 41,441 10 H.Ex Control 4141, HiA 21 24 3t
7 CUMS #ill#. T4 5 J8 T 44 , TEN-L . TEN-M, TEN-H H1 Flu £ /)N B B 2525, 5843 51K 2.0.4.0.,8.0 F
4.5 mg/kg,Control #l CUMS 20 D) Rl R FR A4k S FrA /MR HEE 1 R, %ES 4 .

1.3 fTAZXE

509 B R/ BUEE AT 8 K R 4 32 56 (sucrose preference test, SPT) . & JB 5L B (tail suspension test,
TST) W 355 (open field test, OFT) A1 Morris /K # B 324 (morris water maze test, MWMT) , £ il /]y i,
(24588 AR 2B L B R IRE BT (A5 R A S A 2] LR A (L D).

SPT . e Xt /N BRHEAT Bl K N2 5 B 78 /1N B
CE 1R ZEAR KRN 1O a4 B 106 B T

i n SPT TST  OFT MWM
K24 h B X, B2 24 h S KD | r”“‘“ treatne SRR
BUER 7K 20 h, VI 2545 o 42 25 4% 58 /N BURRE 9T Dayl BA [ A A R
LB T SRR 1Y RERE K .2 b S B * cus

RAEKA 1A BRI KRR, 25 % 2 1 FAL /N BB RL R T . 25030 B AT S SR A

AR BE BV 2 b I BB A 4K 120 2 Pig.1 Depression model establishent, drug intervention and
WE 7K 4 7 #E 12 AR g 2 20T 3/ B K T behavioral test in mice

L%, K D 4F 6 = 1 00 IE /K BT FE B/

(1 %% FREARE K B A AR 1+ 28 17K SUH FE ) X100 2.

TST: T BE FH e Al AR /N BUR AR o B/ U HE7E R A B AR 2 b (B2 B b T 45 cm) 5 min, 5548
ALK/ RTESG 4 min P BYAS Bl B[R] S5 505, 15 2R R 26 B 0 09/ BRHEIE A, P AT R — HU/IN R T £ sk
B TP H 4R,

OFT o6/ BB ik B AE 3% 52 A6 (40 em X 40 em X 35 cm) P JEE #B A0 IX 3 L I 1/ BUFE 22 0 0 52 36
WEEH A HARE 6 min, G KIC /DU 5 min 7EW7 37 G 3010 GBS AR | rbOs DR AT Hp O DX Sl ). 45
WG B3 S AR AR /N B FEREAT R — RN BRI A R A T R S 4
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MWMT 575 (HAE 6 cm, i 30 em) (B2 7E BITE K (A2 120 em, (5 50 cm) 55— 2 BRI ho0 A
i) 7K 3L A A SR K S B D i YR S BB KN & TS 1 em, KIRORFEAE (2241 CLESR
R AT /N BELE ISR 5 d, BRI 4 A 4 ADNZBRP B REHLEEH 1 A3 A S /N AR B 5 5L 60 s
Ja s RS AR 60 s WHERARIF-& /NG S REG FEE 10 s AR/ R T 8 RE.SE 6 K
HEAT AR B - 5 B8 2 AR Sk 1 S /N BRUZE K oK B PN 2 sl v AR ) )R B G BT 2l B R DR DA /N BRI 2 )
ez B
1.4 HE(hematoxylin-eosin) &

T3 M2 25 RS AR/ FRUBE AL BE B 4 FLRRT L 28000 DF AR R 1 4 °C 1008 A9 0 = 43 % 0.9 % NaCl Al
PRI E 4 00 Z2 B WV ORI 8T T /N RSB L 20 B A il o AR FRL 0 4 06 22 3R TP REE [ 7, 0 2 A I /K — R 5
B 0 G 1, B AE U0 ALY A (7 pem) .37 CCHERE 24 b I i 20 S0 2 W R I L B B ik R RS 42K
TIAKE YLD (15 min) » F R IK vl , R B850 100 56 R 0K 43 €0, 28188 /K2 16, B B S (IR B 4 4 7006 ~
80 % ~90 Y0 Wi /K s BT Y €5 (5 min) » (R BL4HL 95 %6 F1 100 Y0V A /K — B AE BH L b PR s L S A
TWRgE4E B, AxioCam MRc FHAL(FE[E ZEISS) FAH.

1.5 ELISA

LA /N BRI B 1 AL BE 43 2515 5, RIPA 24E W 42K 5 min 50K 2% 30 min, B0 U E3 ,BCA
EEEBERE, —20 CIHEAESH T 8B 52 W Ff (enzyme-linked immunosorbent assay, ELISA) il 552
E[130k (western blot, WB). ELISA # il #f & 1L-18.1L-6 F1 TNF-o & & B9 3 F2 40 F . 96 LA ¥k 5 A
100 pLARUE S/ FES L SIRIFE 2.5 hs Vet BFALINA 100 pL AW R HB 9, FE T RERE 1 h; R, &
fLIMA 100 pI. HRP-Streptavidin W . 7EE il N IR E 45 min; PEAR . BALITA 100 pL &Y, = 5T 2B H
RPN E 30 min; T BALINA 50 pL &R, 2 BT 450 nm 0% %5 B (4.

1.6 Western Blot SLI§

B 1.5 AN AR A BB U BE D 100 CHF R 5 min, 847 SDS-PAGE HL k.88 5 6 8 H i 54 % 5] PVDF R
Pt 20 RS 5 0 4 I3 FH AR 1 E IR 3 30 min, 43 B p-IKKBLIKKB, p-IkBa. IkBa . p-NF-«xB,NF-«B #l
B-actin—#i 4 CIFF 147 , TBST (tris-buffered saline with tween-20) M ¥ 4 ¥R, &K 5 min, JIA 1, F
HIEE 1 h, TBST #hkfE 4 ¥k, RFK 5 min, ECL ¥ W52  fh 27 & R BURAUBAZ - Image] BFE &5 #7.
1.7 FHITZEHH

K SPSS 26.0 X 47 A% S5 JELISA Fl WB 5 58040 #E 47 50 K 3R 5 22 00 07 - 1 8 45 4L ) 25 R 1 0 3
PEIAE L 3RS B0E LLE B £ AR MR (2 = SE) %R, P<<0.05 N4 22 53 BA Gt L AR RN, & . # #
M= 2 & 00 FR 50 EAME P<<0.05.P<C0.01 1 P<C0.001, * . * * fl * *x = /331K R 5 CUMS 44
It P<C0.05,P<C0.01 A1 P<C0.001.

2 H®#R

2.1 TENABERHENRAIEITH

SPT 5 7R . 5 Control 4140 kb, CUMS 41 /Iy ERUBH K fi 47 232 0 F B IG5 CUMS 41 4H H, TEN-L 41 /)
SRR 7K i 4 2R TG IR 2 28 4k TEN-M L, TEN-H F1 Flu 4 /N BB /K fin 4 2R 34 4 25 755 (1 2).

TST 45 iR . 5 Control ZHAH Ik, CUMS 4/ ERE RN g i) ] g 25 38 s 5 CUMS @A Lk, TEN-L 41
/N B R AN B 1E] G B A8 Ak TEN-ML TEN-H Fl Flu 41 /)8 BUE: B A 3l i ) 27 5 32508000 (] 3).

OFT 258 7R . 5 Control 4L, CUMS 41/ BB 371 o)y S B% R | vt DX % AR s DX 3 2 e (] g 2%
/s 5 CUMS A AH H, TEN-L 2/ BRI 377 15 3 G i R L rpols DX B A R oo D3 3l I (8] Jg B 742 £k, TEN-
M.TEN-H Fl Flu 41/NEBRW™ 3 3% 20 S B R | it DX B R R s X35 2l s ] 34 25 38 m (&1 .

MWMT Z5 5 5 7R . 5 Control 41AH H, CUMS 41 /)y B 30k sk v £R o) [ &8 2 3%, H br 52 BR 06 3l i 7
FW 5 CUMS 4UAH H, TEN-L 21 /0N B 2k 3k v (R B a) i E bs 52 PR sh % 72 09 28 fL R B 2, TEN-M,
TEN-H F1 Flu 20 /]y B b ik 05 OR B (0] b 2508020 o H A5 52 B 2 i 7 b 25484 Jn (181 5).
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Fig.2 TEN increased sugar water preference in

depressed mice (n=10)
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Fig.3 TEN reduced immobility time during tail

suspension in depressed mice (n=10)
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2.2 TEN AR BZEME/NREEDHETHRG

E Yt 25 3 1 7R, Control 417N B it glantiol _CWS | TEVL L TEGH TRl
fﬂﬁlﬂﬁémﬁlﬁﬂ"%%ﬁﬁ? MR AN, L wh g E (| Du i D‘g ‘D
S AW Y R S5 2950 s CUMS 41/ Lt 4 ; :

BRL 114V ot 22 ST HE 51 B 4 R W W % 4 A ]
B O L 2H 22 ) B ZE L MR S 2 A
W 2230 % s 25 AT 25 DT A A Al e ik 2= 1 Ak
HAFIRLL MR 4 5 CUMS ZLAREE, TEN- [#l6  TENW]BH Syt A5 /N BTG M 22 Tediids (n=4)
L4 .2 %, TEN-M, TEN-H F1 Flu 243 Fig.6 TEN significantly relieved hippocampal neuron damage
ARV FRBE I T I By e oo A (11 6). in depressed mice (n=4)
2.3 TENBEETHE/NREDH IL-18.1L-6 1 TNF-o 7K F

ELISA 253 7R, 5 Control @A LL, CUMS 41/ R B 4141 1L-18.1L-6 Al TNF-o /K & 5 F 5 5
CUMS ZH M It , TEN-L 20/ BUIfF B4 40 1L-18.1L-6 A1 TNF-a /K 2846 A i, TEN-M, TEN-H #1 Flu 4
INBRUE S 1 40 TL-18.1L-6 Al TNF-a 7K i 35 FEAR (- 7).
2.4 TEN#I& THIH /MR B S H NF-«B {5518 %

WB 45 R 7R . 5 Control 1A L, CUMS 4/ BLifE B AH 21 p-IKKB/IKKB, p-IkBa/IkBa #1 p-NF-kB/
NFE-«B [ 0% T+ 5 CUMS 448 e, TEN-L 4 /) BUfE 5 20 2119 p-IKKB/IKKB. p-1kBa/IkBa il p-NF-
kB/NF-«kB &4 46 AW i, TEN-M, TEN-H 1 Flu 4/ B 5 40 41 p-IKKR/IKKB. p-1kBa/IcBa Fil
p-NF-«B/NF-xB [t 3 f 35 B AR (B s &1 ST iz 485 48 % . TEN 816 7 J0EB /N BUAE 25 19 NF-«B {5 53 1%

1 300 400 500

~ s * ~ . N
@ = ? .—l s ::** 1. Control
=~ 1100 . = 300 . 400 ‘ 2. CUMS
< 2 S ERE “ =2 300 3. TEN-L
- Wr 1 A & 3 200 — % 200 4. TEN-M
o ® : . T z 2 S 2 -
o 700 |- — 100 o 100 5. TEN-H
(<}
s = e 6. F1
£ S e =0 £ 0 !
1 2 3 4 5 6
251 éﬂ 5l f’ﬂ il
(@) I1L-18 (b) IL-6 (¢) TNF-a
7 TENBEAC 7 AN BUE S I IL-1 B L IL-6FITNF- a 7KF (n=6)
Fig. 7 TEN reduced levels of IL-1B,1L-6 and TNF-a in the hippocampus of depressed mice (n=6)
A \A
3 3 iR

A 22 (14 3 % I A8 T ) A I 1) B A T e 25 3 ¢ FE AR, CUMS 1 B R 3
S5 T S IR AT R A IS i U 2l AR, Bk F T S I AR RE AN DTS 25 25 W i B AR AR Y AR
G 3E A SR FHA P (B AL R R IG R R A R O s SN B ST T CUMS M ARS8 SPT . TST. OF T Al
MWMT J& H ai & Fr A DAY R T PEAS 300 AR R B 4 7 280 Wa 48 B . SPT B )12 T 0l /0N BR % B3 a3 17
B TST AN gl i 8] 1 B e T/ BRI 4a 22 JC B R B0, OFT WU R -F PP A% 52 58 3 4 76 8 A 55 rp i R %
10— B0 By, e S B R Il /N BRI 20 3l s bt DX Bl R REE v D45 B Y B T
Wz e T /N BRI AR S HL T MWMT )32 T AL W6 14 2h 4 19 233 (8] 8% 0 BB 1 RC A2 58 36 1 L K 2k
PN 3% S 11 3k sl v OR B[] 354 T R AR 5 BRI 2l 5 AR ek 20 A 5 i A AR G A DGl R 4 AN AT R AR S
K PEAG TEN XF CUMS &RU/N BB IR YY a0, &3 TEN Al 8 i JAR /N B 20 4 2%, s/ U 2 B A
SIS a] B0 /N BRI 3 A B R | s DX a0 B B R A v s DX 52 B 1R I T U2 DN BT K R ET P 1 kgl
PR ) 338 i HAE 2k A= BT e DX A0 15 3h AR L X Se 45 SR WL TEN 0] A 8%k 3% /N U AR A5 .

TEN 238 [ JJj s & A0 22 4 25 85 25 9 vh i) 32 25 008048, v 2 6 i i 5% 5 32E A v Al bf 2 g 400 ot
VAR Ty 14 BIF 5 T 3T AR R A 32 O T L AR G HL BT AR 4 AL AT 52 A7 A F 0 4% B B BIE 5 2 B L AR E 1) K A
WAEA 1L-18.11-6 A1 TNF-o 5 4 4E K F (1 7K F- T i A2 9 40 i B 1 TL-18 7K SF T i & 3 S0 R 2 3
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5N RE 1A 5% (0 4 2 o0 B T YA & AR A0 L T1-6 Bk TR 5 58 fih m 9B M | e e A R 0 A % TNF-«
VB A 87 385014 A 200 o 2 00 7 I 6 R B 328 v RS B A T L TR I R I 8 TR 19 7K SF T B % M AR e A A
HGR R AT & B CUMS 7 5 (1 AR AR AL/ U 5 of i 28 5 X 7 TL-18.1L-6 A1 TNF-a /K- 5 3% T &, O
PR B2 o B .1 TEN-M,TEN-H Fl Flu 45245 % 2 FAR 7/ BUE S iy TL-18.1L-6 F1 TNF-a /KF, I
AN TR JE B3 T 2 TR A0, B A /N BRAAR BE AT Ol 3X — S0 25 478 TEN 1E b — B KR pp & 1k &
Yy, 8 38 A B AIK 4 S I & HE DI AR T 3K

NE-«B AF Jy AR i 28 2R 58 RAE B BRI 15 I 7 AE M A RIEM R AR E ZE XRHEEMEM. I EFELT
NE-«B(NF-«B 1 p65 254 5 4 i 57t (9 TeB 455 T8 B A W) 4716 T 20 B 5 o AN R 4 35 PR 15 1 1T L >
20 it 7 30 2 2 AP AL R S TeBa 8 TKK & A Y08k e Ak, JF a3 12 2 /88 11 1R 3% 48 B i, AT B i NE-
KBy i e 22 o0 4 A 40 A% L TS TL-1B8.11-6 Fll TNF-o %5 £ Rl 48 5 I 7 38, (X AE M & e P g0 b 215
SRR S R B ML A0 NF-cB {75 530 8% 1T LA B AR A 48 40 X 7 4 T-18.11-6 Fl TNF-o 17K F,
WO B AR AT R AR S B i — IR T TEN X NF-«B {5 53 [ A 8 55 78 FH L 245 5 % B, 3040
FERILH /N L D p-IKKB/TKKB. p-1kBa/IkBa Al p-NF-kB/NF-«B 1) Fb R 4 1E # 41/ S & 7F 5, i TEN
A EEA ) p-IKKB/TIKKB. p-1kBa/IkBa Ml p-NF-kB/NF-«B A b Z 4 H AR AR 21 /N BRI 8 T B, i 45 R 2
TEN af 41 il #0487 BUAE 55 19 NF-«B 15 538 # 15 1k,

£ FRTR, TEN /] LU o B IK TKKB. IeBa (996 1k, #0 % NF-«B 15 5 i@ #% , #F 1 FE AL 1L-18. 1L-6
TNF-a 45 4 A5 K F B9 7K DT Ik 528 7 5 8000 1 28 oo 458 405 o e # B A AR L AR B 52 25 51 TEN 1 3
Ak A W sl T AR 2 ) B 43 1 FH T I PR T B0 A 48 38 17 5 10 F B 35 T AR BIF 9 5 SR L adF — 5 OF AR PN A 4 i S
By T2 MR A S 7R TEN A8 [ 78 1 #5642 8 A B T pe TEN W 5258 5% 58 1 1 R

Bt Sk B FhR (DO1:10.16366/j.cnki.1000-2367.2023.09.14.0002).
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Study on the antidepressant efficacy of tenuifolin by inhibiting NF-kB signaling pathway

Tang Chaozhi''?, Zhai Zihan®, Zhang Yuling®, Li Yichen®

(1. School of Biological Science and Technology, Liupanshui Normal University, Liupanshui 553004, China;

2. College of Life Sciences, Henan Normal University, Xinxiang 453007, China)

Abstract: [ Objective]To investigate the therapeutic efficacy and mechanism of tenuifolin(TEN) on chronic unpredict-
ability mild stress(CCUMS) depression model mice. [ Methods]Sixty C57BL/6 male mice weighing 18-22 g aged 8 week were
randomly divided into control group (Control), CUMS group (CUMS), low-dose TEN group (TEN-L), medium-dose TEN
group(TEN-M) . high-dose TEN group(TEN-H) and fluoxetine group (Flu). Besides the control group, the other 5 groups
were given CUMS for 8 weeks, among which the TEN-L, TEN-M, TEN-H and Flu groups were given intragastric administra-
tion at 5-8th week. respectively. At the 9th week. the depression behavior of mice was evaluated by the sugar preference test
(SPT), tail suspension test(TST), open field test(OFT), and Morris water maze test(MWMT), the hippocampus structure
of mice was detected by hematoxylin-eosin(HE) staining, the levels of IL.-18, 11.-6 and TNF-« in hippocampus were detected
by enzyme-linked immunosorbent assay(ELISA), and the ratio of p-IKKB/IKKB, p-IkBa/IkBa and p-NF-kB/NF-kB in hippo-
campus was detected by western blot(WB). [Results]Compared with CUMS group, the sugar water preference rate of TEN-
M, TEN-H and Flu groups increased, the tail suspension immobility time decreased, the total distance, the distance of central
area and the activity time in central area increased in the open field, the escape latency time reduced and the target quadrant ac-
tivity distance increased in the Morris water maze. neuron damage in the hippocampus believed. the levels of 1L.-13, IL-6 and
TNF-adeclined, the ratio of p-IKKB/IKKR, p-IkBa/IkBaand p-NF-kB/NF-kB decreased. [ Conclusion ] TEN can decrease the
level of inflammation and neuronal damage in hippocampus of depressed mice by inhibiting NF-kB signaling pathway, and ulti-

mately alleviate depressive behavior in depressed mice.

Keywords: tenuifolin; depression; nuclear factor-«B signaling pathway; inflammation
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Fig.S1 TEN inhibited NF- kB signaling pathway in the hippocampus of depressed mice (n=6)



