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Effects of hydroxyl safflower yellow A on lipopolysaccharide

induced depression model rats
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Abstract: Objective: This study aimed to investigate the
antidepressant effect of hydroxyl safflower yellow A on rats
induced by lipopolysaccharide. Methods: The depression model of
rats was established by intraperitoneal injection of LPS. The
normal control group, the model group, the positive control
group and the hydroxyl safflower yellow A groups with different
doses were set up, and the depression like behavior of rats was

evaluated. The contents of TNF-a., IL-13, IL-6 and BDNF,
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5-HT in serum of rats were determined, and the histopathological
changes of hippocampus were observed. The protein expression of
TLR/NLR signaling pathway was detected. Results: Compared
with the depression model group, the horizontal movement,
vertical movement and sucrose preference of rats in each dose
group of hydroxyl safflower yellow A group were increased,
while tail suspension and swimming immobility time were
decreased (P<C0.01). the serum levels of BDNF and 5-HT were
increased while the levels of TNF-a, IL-18 and IL-6 levels were
decreased (P <C0.01). The protein expression levels of TLR2,
NLRP1, NLRP3, ASC, TLR4 and Caspase-1 in hippocampus
tissue were decreased (P <C 0. 01). Conclusion: Hydroxyl
safflower yellow A can improve the depression-like behavior of
rats induced by LPS, and the mechanism may be related to the
inhibition of TLR/NLR signaling pathway.

Keywords: hydroxyl safflower yellow Aj; lipopolysaccharide; rat
depression model; TLR/NLR signal pathway
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FUIK B4 THABREAT . 5 LPS IARKIAL 41 L LE
BRI GTT PR X AR 2 RO B2 AR M 3R A IR
o 0 2 BRI K T 8 B S 3l KO K i B R R 2

*x1
Table 1

R - RMEE - REARERT ANESHEESNBEE RN IE

Bm(P<<0.0D), IGLE R ERW] BRI EART AL
M LPS 752 AR K BRI AR REAT Jy o SR AE J8 35 [
TR R G A AL L S RN 28 0 S BOA RS, B FAT
e 1T R BOWE 7K A A S 9820 2 4 AR AR Y R BR 1 i TR 5%
P, Liu EPI 538, BRI B A R A XHRER
AP 3 R B (CCUMS) AR ASE 8 R B 300 0 B 47 K
WEGUEER. L, REOEEARE AW EER
FRAABREAR . BA HUAARVE A .

REALHEER AMSAXRBETARBRBERNEM

Effects of hydroxyl safflower yellow A on the self-behavior and sucrose preference

rate of rats in each group ()Ei.\' ,n=12)

a5 M/ K32 3 FEHIZ WK i - 32/
(mg+kg ! edD) CEF A% EO RO %

E 5 % IR 41 - 41.30+2.83 25.87+4.12 88.09+2.13
AR R 2 - 11.2441.01% * 9.21+1.11*~ 46.234£2.05% %
FF 2 %of B 28] 3.5 31.33+3.25% % 19.28+2.26%% 82.17+2.86% %
5] = 41 15 18.87+£1.19% % 16.74+3.10% % 74.88+7.03% %
b h=¢i 30 24,662,747 % 19.33+4.21%% 79.82+4.52% %
e ¥ i 4 60 27.2143.19% % 20.4244.20% % 80.18+4.31% %

T HIERAIRAME . P<<0.01; 5IMAREE R4 A L . 7 # P<C0.01,

2.1.2 45 LR R R B a WE Uk AS St R 52w il
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T 2 58 12X 50 R R 3 Y Uk G B v A R Bl e ] 3 R i (P <<
0.01), M LPS i & K& T K B 46 2247 Ml ] ; 5 LPS
I ABASEHY 21 K BR LY A, R AU TS T PR R X IR AL R Sk et
A E AR Lm0 AR B e B R 3k 6 R iR 3 U8 K
PRI B9 R Bl 1A S s > (P <C0.01) . i BR S5 SR LW,
FELALE AR A AT LI ALK B A S s e, B R
TR0 R R 3 Y DK G 3 8 S Bl B T g o s 4 AR R KRR
AT IR AT N R B . Analia ZUBESTEE LB
AR Z Wy a] LA 45 5 AN B B[R] A T B 3 X b 45 R AT Oy, 5
RS R -, L. RO aR A BEBENY
L AR AE IR 1 1
22 WMEAARESSALFERLSENEZMN

RS R I R NN R AR 2T T
5] S5 R S8 HEZ R L 20 A% 2 R A Y HES 5 LPS i
IS A5 Y 20 K RV D 20 8 A AE Pl 4 0T 4 SR B | AR RS /N
WG M E T ALy B EAE TR, 5
LPS A 455 7Y 20 K BRUAH b, 5 8 960 PG 7T BH 1 X BB 4 K %
HALEOR AME PSR EARBESHAMZEITTH
SR FE G DL A BT W %, o 22 o0 %5 A RE R AL 1 . iR
SERFW] REEAE O R A W] LIRS
WM TTIR T, 1 T AL 2 FE 2 AR R 2 ST 4 4
UARAE S A WL A 2 B2 4 B 4%, R R T R T b 2 R
B DL TR T MR 8 R EE 4 K I T e B

5, JE 00 51 & AARAE , A 1 T A U 0 B AR b 00 S8
YOCEMARER M EE SRR SRS R 8. &L, RE
LA R A SRR BE DU ARG R ER.
2.3 WMEAABRMLFEXRERFRHEEZEFRAKFEZIG
B3 3 Al 1, 5 IEH X B AL [, LPS $7 AR5 8 2 K
B W ' TNF-o. IL-18 2 1L-6 K P B EF & (P <
0.01) ,BDNF ,5-HT /K & 3 Rk (P <C0.01) ., 5 LPS #il
I A AL 21 b 5 AR R RV VT PR M T R K R L AT AR B

K2 BEEIBFEEANESEARRERERREE
i ik 7S 3 e i) G B
Table 2 Effects of hydroxyl safflower yellow A on the
immobility time of rats in tail suspension test
and forced swimming test (iis , n=12)
- it/ BREAD MK
(mgekg ' ed ") I E] /s e E] /s
1E X B AL - 68.46+12.39 56.88+3.22
AR R 2 — 126.52418.21** 106.55+E4.19" *
FE A X B 21 3.5 82.63+17.52%% 62.5446.03%#
R0 20 15 98.74+16.31%% 74,9947.68%#
rh 30 96.59414.87%% 69.7446.057 7
[=Rlh= &) 60 88.96+15.64%% 66.0947.28%#

T OHIERRIRAM L. « » P<<0.01; SMACKIBIZIAHLL , £ =
P<C0.01,
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EAM P ER R KR MEG P TNFo IL-18 & 1L-6
JKOF- 4 3 R B (P <<0.01), BDNF,5-HT 7K & 2 7 &
(P<0.0D) /R FRILLLAE B AR A 425 7] DU R B
i " BDNF A1 5-HT [ 7K - JF 30 il f P9 19 50 R . R
HiE SN S AR AE KA R R — A EE N, — T
& RFFLEIY MM 25 T BUIE R F B O 3 — 25 51 i 18 1k
Bl 2 G E L T R AR RE AR . W, IERAE 9 & AL
#15 {& P}y BDNF,5-HT & & F B 25 fL 5 5%, BDNF A
5-HT oA M RN S ST vk |8 70, B
GV R RIELIAE T R A SE I AR AE K R
HPA {5538 5 I 1T 9 5 42 A 0 401 g 38052 1 5 AT LA AT
ﬁ%eﬂaﬂﬁlﬂ%(mm IL-6 1 IL-13) /Y 7= A . 5 56 4%

— 8, ZE b, MR 28 AE S O $2 " BDNF,5-HT
7J<";E¥é%éﬂzﬁé%‘? A REGARE R EERRE.
24 MEAKXREIEASH TLR/NLR S EHH

A

W3R 4 M &L 2 AT, 5 OE 0 BRZAR [, LPS AR AR
B KR D44 h TLR2, TLR4, NLRP1, NLRP3,
ASC J Caspase-1 T H £ K /KFEY EH (P <0.01); 5

A (f) BIRZT AN AT A AL

Bl AAaFed ASEAXRAR LPS AR T 20 L 4, h B2 S0V 7T PRk 0 R4 B % Bk 2r
o B A 69 % w (HE) H AR AL R B4R B S 44U TLR2,
Figure 1  Effects of hydroxyl safflower yellow A on  TLR4 ,NLRP1 ,NLRP3,ASC } Caspase-1 % 4 3 ik /K ¥

histopathology of rats (HE)

IR (P<<0.01) ik B & Bl LPSiF 5 19 31 AR 46 7 K K,
X3 REHEAZANZSAXRROFERERFEMZERKFERZMm

Table 3 Effects of hydroxyl safflower yellow A on levels of serum inflammatory factors and

neurotransmitter of rats (X+s, n=12)

3 FlhE/ BDNF/ 5-HT/ TNF-o/ IL-1p/ 1L-6/

(mge+kg 'ed ') (ngemL 1) (ng * mL™1) (pg* mL™ 1) (pg* mL™ 1) (pg* mL™ 1)

E 6 B4 - 1.6340.18 179.284-7.81 52.8241.21 32.4941.88 49.1744.02

AR A AL 2 - 0.9240.10* % 137.98+10.02* * 108.18+4.16* *  79.67+5.29* * 147.28-49.10* *

PR 1 % 21 3.5 1.4740.22%%  160.41£11.59%% 71,913,027 %  40.40£6.19%% 101.14=7.49%%

[ i) 15 1.1440.09%#%  146.88+9.14%% 90.914+1.91%%  55,1942.28%% 124.23+£11.57%#

mh ) 2H 30 1.1940.13%#%  148.64:10.32%% 84.66£3.57%%  53.7224.41%% 116.24412.54%%

7 7 k2 60 1.2240.08%#%  149.884-9.39%#% 80.3342.15% 51.494555%% 113.254:8.52%%

T HIEFE XA, « « P<T0.01; S5MARERI AL L, =

# P<<0.01,

R4 REARBEEE AMBHARARBIELA TLR/NLR FSEBEXEARE

AN

Table 4 Effects of hydroxyl safflower yellow A on expressions of TLR/NLR signal pathway related

proteins in hippocampus of rats (X +s, n=12)

215 AL/ TLR2 TLR4 NLRP1 NLRP3 ASC Caspase-1
(mgekg 'ed 1)
1E 3 X B - 0.97+0.11 0.1940.04 0.1020.01 0.09+0.01 0.1740.02 0.20£0.01
AT S AL 20 — 1.994+0.08* * 0.7240.12** 0.954+0.06*  1.08+0.03** 0.88+£0.10* * 1.1840.04* *
FH A X BE 20 3.5 1.3340.217% 0.37+0.05%% 0.30+0.02%% 0.4240.05%% 0.51+0.07%% 0.56+0.047%
A 77 2 4L 1.0 1.6840.29%#% 0.5540.03%% 0.524:0.04%% 0.5340.02%% 0.6720.08%% 0.7140.06%*
rp R 2.0 1.640.07%% 0.474+0.06%*% 0.4240.07%% 0.504£0.03%% 0.62+0.01%* 0.6140.03% %
15 70 B 4 3.0 1.5240.09%#% 0.4540.01%% 0.40£0.05%% 0.4940.05%% 0.5940.03%#% 0.5840.06%#

T SIEWARAML, * » P<<0.01; SMA B4 L, £ £ P<<0.01,
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Figure 2 Electrophoresis maps of TLR/NLR signal
pathway related proteins in hippocampus
of rats
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