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[(# Z] HHE: HITEIERER (AA) XIE2H (LPS) 55 K BUR IR b 28 50 4 0 A A6 I
PG AET, JF BB EAEIALE . ek BACKEE R KRG D& T (G ot e 61k S 8 A i a6 i)
gy x4l LPS4 (10 mg-L ' LPS) ., LPS+AA 4 (10 mg-L ' LPS+10, 20 140 pmol-L '
AA) . AAZ (20 ymol-L " AA) ., ML38541 [10 ymol-L "B K T E2 M ¥H 72 (Nef2) 6% ]
LPS+ML385+AA 4 (10 mg+-L " LPS+10 pmol-L~" ML385+20 umol-L ™" AA); ZAZ4 4t Bl 5,
WEWEHE (MTT) JERI 45 21K B S 20 A6 5, FLIRARE (LDH) 370 &R 45 41 K Uit
o250 LDH 1 28, 6 0 2 0 MR 56 (ELISA) 2t 70 &6 I 4% 20 BUIE o dh 2590 138 Wb 48 0%
WT (AN R (L) -1 FMIEIRSE N T (TNF)-o] 7KL KA 20K B S 200 b 8 AL B4k
i (SOD) MEMEFIN ZEE (MDA) /K-, Griessihil 2 & 4 K RS20 Bl — A& (NO)
I, B D8 G K I 4% 4K BRI TR 48 T P Nef2 FIIMAT KA S 1 (HO-1) R iAEM; Western
blotting A I 45 41 K B D £o0H Nrf2, HO-1, #ZKF«kB (NF«B) FIB4IE#kERE 2 (Bel-2) HH
TRV GR: SXMAIE, LPSH K RIS 20 i 19 5 25047 1% % . SOD T PEFI Bel-2 %
KB B R (P<<0.01), LDHH 3, IL-18 Ml TNF-a7KF . MDA K, NO JK¥-LL & NF-kB
A KB B T (P<C0.01), Nrf2 MTHO-1 1558 5 B B 55, Nrf2 A1 HO-1 8 1 F£ kK P
BB FEAR (P<<0.01); HLPS#A A, LPS+10 pmol-l " AAZH I LPS+20 umol-L. " AA 2 K fUifE &
M ITCAIE R . SODIGE A Bel-2 Rk KU W FbE (P<<0.01), LDHUwH3 ., IL-13F TNF-a /K- |
MDA K-, NO ZKF-LL J NF-kB & 1 35 K P B BEAL (P<<0. 058 P<<0.01), Nrf2 AIHO-1 /#9550
SR E B W TS (P<<0.01), Nrf2 MIHO-1%& [ REKFH B (P<0.01); 5 LPS+20 pmol-L ™
AAZIES, LPS+ML385+ AA 20 #f T3 22 50 b Nrf2 # HO-1 28 63 B8 B B8 55 (P<<0.01), 4%
FVAR M 5T Nrf2 ., 20 i HO-1 #l Bel-2 28 1 3R 3k 7K B B AR (P<<0.01), NF-kB & H £ ik /K7
BIE (P<0.01). Fid: AA W BE LPS IS 0 FACRE % K BRI 5 b 28 00 2 0 FE AL s,
ML AT BE 5 3006 Nrf2/HO-1 {558 A %
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Improvement effect of asiatic acid on damage of
lipopolysaccharide-induced hippocampum neuron in rats
through Nrf2/HO-1 signaling pathway

BAI Yanyan, ZHOU Yutong, SUI Haijuan, LIU Zhuo
(Department of Pharmacology, School of Basic Medical Sciences, Jinzhou Medical University, Jinzhou
121000, China)

ABSTRACT Obijective: To discuss the effect of asiatic acid (AA) on the inflammation and oxidative
stress damage induced by lipopolysaccharide (LPS) in the primary cultured hippocampus neurons, and to
clarify its mechanism. Methods : The primary cultured rat hippocampus neurons ( cell purity identified
by immunofluorescence staining) were divided into control group, LPS (10 mg-:L™ ') group, and
LPS+AA group (10 mg-L~ ' LPS+10, 20, and 40 pmol-L."" AA), AA group (20 pmol-L™" AA),
ML385 group [10 pmol-L ™" nuclear factor erythroid 2-related factor (Nrf2) inhibitor], and LPS+
ML385+AA group (10 mg+L ™' LPS-+10 pmol-L~ ' ML385+20 pmol-L~' AA). After drug treatment,
methylthiazolyldiphenyl-tetrazolium bromide ( MTT ) method was used to detect the survival rates of
the hippocampus neurons in various groups; lactate dehydrogenase (LDH) kit was used to detect the
LDH leakage rates of the hippocampus neurons in various groups; enzyme linked immunosorbent assay
(ELISA) kit was used to detect the expression levels of inflammatory factors [interleukin (IL) -1B8 and
tumor necrosis factor (TNF)-«] and the activities of superoxide dismutase (SOD) and malondialdehyde
(MDA) levels in the hippocampus neurons in various groups; Griess method was used to detect the nitric
oxide (NO) levels in supernatant of the hippocampus neurons in various groups; immunofluorescence
staining was used to detect the expressions of Nrf2 and heme oxygenase-1 (HO-1) proteins in the
hippocampus neurons in various groups; Western blotting method was used to detect the expression
levels of Nrf2, HO-1, nuclear factor-kappa B (NF-kB) , and B-cell lymphoma 2 (Bcl-2) proteins in the
hippocampus neurons in various groups. Results: Compared with control group, the survival rate of the
hippocampus neurons, SOD activity, and Bcl-2 expression level in the cells in LPS group were significantly
decreased (P<<0.01), while the LDH leakage rate, expression levels of IL-18 and TNF-a, MDA level,
and NO level, as well as the expression level of NF-kB protein, were significantly increased (P<C0.01) ;
the fluorescence intensities and expression levels of Nrf2 and HO-1 proteins in hippocampus neurons
were significantly decreased (P<C0.01). Compared with LPS group, the survival rates of hippocampus
neurons, SOD activities, and expression levels of Bel-2 in the cells in LPS+10 pmol-L™" AA group and
20 pmol-L.~" AA group were significantly increased (P<C0.01), while the LDH leakage rates, expression
levels of IL-18 and TNF-a, MDA levels, and NO levels, as well as expression levels of NF-kB protein,
were significantly decreased (P<C0. 05 or P<C0.01), and the fluorescence intensities and protein expression
levels of Nrf2 and HO-1 in the cells were significantly increased ( P<C0.01). Compared with LPS+
20 umol-L™" AA group, the fluorescence intensities of Nrf2 and HO-1 in the cells in LPS+ML385+
AA group were significantly decreased (P<C0.01) , and the expression levels of Nrf2 protein in the
nucleus and cytoplasm, the expression levels of HO-1 and Bcl-2 proteins in the cells were significantly
decreased (P<C0.01), while the expression level of NF-kB protein was significantly increased (P<Z0.01).
Conclusion: AA can improve LPS-induced inflammation and oxidative stress damage in the primary
cultured rat hippocampus neurons, and its mechanism may be related to the activation of the Nrf2/HO-1

signaling pathway.
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B[ JR P 6 BR R (Alzheimer’s disease, AD) J&
— P DL A R AR L R A R T Y R X
M RGBT ESOR . AD R BRERAE 2 AR 400
LT YEGEAS FVE M FEDE Y, W B AR E L PR AR
SiE L SA AR ORI IE B BE R o 0 . BFSE R
B . Bl 28 58 E A AR AR N R B TE AD Y & e i F
ZORHEZEMAMEN, KPR FdT A AL 259 XHE
JPAD HA — @ M & L, MERM (asiatic
acid, AA) W ME R =Rz —,
LA 3 T4 R N RN T . e pi s
KW AABRFHOR . Drani o bt e,
AL LA B 1k A 22 3 R R a2 B AT AR . BT T
LW AAREMGE A /N Y 7 iR AC T Re . IR
BBIEMFEE M (B-amyloid peptide, AR) .35 FHY
W X RIEM A . I F E2H CH F 2 (nuclear
factor erythroid 2-related factor 2, Nrf2) J& 4} %
AR IS SOE B — S DG BR R 3R o 2 2k 47 240 i 4R Ak
WIFFSRE SR SEE Y, %E T W
fRE T e 0y RIE, Q0 D B o A B 05 S
T B A R B R (nicotinamide adenine dinucleotide
NADPH) [ Mt & fb & J B 1
(NADPH: quinone oxidoreductase 1, NOQ1) . Ifi
IR A AW 1 (heme oxygenase-1, HO-1) FIA it
H K (glutathione, GSH) | ByFik, H Al DU ot
PUAALR B P TRPLRAE Y FE 2R R K
Mg R 1 H. I8 £ B (lipopolysaccharide,
LPS) 28 22 BIPE B A9 SMEE, i i 7 /i Nrf2/HO-1
15 = 8 #% 5 WO % 5% I ¥ (nuclear factor-kappa B,
NF-kB) 3 % 5l ¥ 240 B P 401k 107 98 %) 365 R 98 i B
T = R LPS H T L& AR A A
Ivil sf 1 B S 2 2 9 P 7 Y BT i Sl i g T
R, AT AA XT LPS 5158 6 5 #2800 R 48
AR AL LA 5 B VE T, B AR T PIL I 2 5 5 0
BT Nri2/HO-1 5 Sl A 5%, S ADIFAA
RBYIR T 2451 B0 PR HE Al
1 #REFEE
1.1 %P 22 EXANFMNE 60 HHE24h
LA SD K BRFL B A 4 M BE B R 22 Se g sh ) b 2
i, YA AIES . SCXK(12) 2020-0004 ;
AA (HEEEZ=9800, $7%5 . 18449-41-7) W H Wi #R

phosphate,

B EY R B A RN R, F12 15 58 & M
DMEM 85 5% 5L [ 25 [E Invitrogen /A &), [ & 1
250) . Z H W A (dimethyl
sulfoxide, DMSO) F1 L-2 ® #i & ik (poly-L-
lysine) ¥J0 [ 3¢ [¥ Sigma-Aldrich 2 &), B4 At 41
I H & K AF Actavis Ttaly S. p. A2y &), Jif 46 1fiL 75 Al
iy W [ 26 [ Gibeo AW, BRI 4L
W F 3 8 Santa Cruz A |, #H& P15 (neuronal
NeuN) I & Fi £F 48 iR % & A (glial
fibrillary acidic protein, GFAP) i {& Wy [ % [
Abcam 24 7], Nrf2 #l HO-1 #ii f4 g { 23 ABclonal
AR AR AR, LR A (lactate
dehydrogenase, L.DH) 7| & W H 3% & Promegen
,y#, T # (malondialdehyde, MDA) £1SOD
o 3R G 0 E R AR TR ST, Nrf2 4
H17 ML 385 [ 35 [ Med Chem Express/A ], ECL
e koA & . BEMEEE  (methylthiazolyldiphenyl-
tetrazolium bromide, MTT) B3l . B WL 3 & H
(B-actin) HT ¥ 1 & DAPI T 2 56 ¥ K £ J 7
A F#EE s REYHEARAGIRAF; CKX41 8 E %
A 22 W 40BE W H 95 [ Olympus 24 7], EIx800TM %Y
ity A5 AL W B 2 B R s A & A R 2 W, 4000B A
IE B98Ot B W A 18 & Leica 24 ® , Mini-
REPOTEAN Il B AL 3KAS . RLGKAL /N BY5E B 1
Thans-Blot 2 T % El & 4 W [ 2% [# Bio-Red 2 7 ,
Al 52 36 AH OC 128500 F B N B B R 2 SR Al B 2 e 2
P 2% A et

1.2 XARREBELHEALSE BHAEER U
24 WAL R TRE IR fa Wk, BUR KRG, T
AR T s e, A R T UK
2 s (phosphate buffer saline, PBS) 47 ;
Wi AL S LA 1 em® /B A 0. 125% i
fitt 37 “CIH 4k 5 min; 21k T4 1k )5 £ 0 9 o 08,
1000 g#.0> 5 min, 7+ LW, IWASA 10% 4= 1m
TH A 1020 Sh I T Y 5 75 25 o) i 440 A2k vk, M) 5% 4
M B 1X10° LY, e Fh T A L 2 R A R
24 fLEk 6 LA MR St h, B T 37 °C. 5% CO, %
FEAH 8 3R 5 48 hJE T R BT 85 FE IR A
10 pmol L' B BE I # 4k 2 55 37 5 24 s He s (19
SEaE RN SR, U 3dim 1k; RH
18] A 25 W P B AR G 3R T d Mg S 2 eI S 3R

(Trypsin, 1:

nuclei,
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Bl BT AWM DRI (24 L4 i 5% 57 A 40 i
€ 34) B, PBSZEmREYL, 4% ZRH
[ & 30 min; PBS 2% & ¥ Uk 31K, %K 5 min;
FEEPBSZE M, MA0.1% Triton X-100 (&4
5% W =F M) T4LE/E R 60 min; K 240 M€ K
CIETA 17 B P83 R B, i NeuNHifk (1:
200) B GFAP (1:450) Fifk, 4°Cikpi; H2K
W PBS 22 ohi vk, W N 4t (1 : 1000),
37 CHFH #EE 1 h; PBSZE byl i vk 3K it
PRV KB R 56 BB AT W EE, Ak
PR RSO AR T BE AL 4 S = A (< 400)
M, IS LTl g . SR Lo aliE =
NeuN FH 4 B %5/ 240 Ma %k < 100 % .

1.3 @mpe o A KB 5 IR B 0 i D
Z ey X B4, LPS4. LPS+ (10, 20 A
40 pmol-L ') AA 40 . AA 4 (20 pmol-L ' AA) .
ML385 40 #1 LPS+ML385+AA 4., XM . A
FRFUR DMEM 85 98 585 LPS 4. in A 29k &
10 mg-L " LPS /£ 24 h; LPS+AA4l: mA
10 mg-L "LPSHi, Z85fnA 10, 20140 pmol-L
AA T 4L B0 M 6 h; AA ZH. hn oA & e E
20 pmol- L' AA; ML38SMHI R4 fin ALk &
10 pmol- L' ML385; LPS+ML385+AA4 : SE/i
A 10 pmol- L' ML385 £ 2 h, #hm A £ %k J&
20 pmol-L " AAYEH 6 h, HJEMA 10 mg-L ' LPS
Y 24 he

1.4 MTT#¥MNEAXIAELHEAFER
KRR 502 o0 DLAE AL 5X10° A 1 25 B 4 Fh F
96 L 4 ML 3 Fe b, KL E T 37 °C. 5% CO B FR
M 7da, I 137 kA EgE, BiEA
A A MM WA A, BAHKE 6N
Bl LA R e AL A 10 pL MTT &
(5g-L), MARFFAE TSR 4h; N CO,
B, N R R AL R m A 200 pL
DMSO 37 CH## & 10 min J5 , N H B b A0 F I K
560 nm Ak KWW O B (A) {H . 40 A7 IR =
(LW HAM - AHAM) / (RIA A
FHAAME) X100%.

1.5 LDH&EM &4 248K K& L% TLDH
kR MR AR AN IR “1. 37 kA
5, BRSBTS AR KRIEFS 40
FPBS G2 i Dk 39K, 2L dnif, 250 B i 1
HW AN, R &u W B T, WA HAME.

e A X 3HH LDH s th % . LDH e ) % = K5 2 )
A/ (AN A+ R R A M) X 100% .
1.6 B B % % & W X B (enzyme linked
immunosorbent assay, ELISA) 34w &40 X & %
LAy LiF &b G @A % (interleukin, IL) -1
Fo Bk 98 3% 52 B F (tumor necrosis factor, TNF)-a 7K
B IR AR A e B S Ay A AT AR FR S R
MM R IR BB W, IR ELISA 350 & il W H 4
W25 41K Bt 55 i 28 96 13 W IL-18 i TNF-a
K

1.7 fRAXMNEHEN LK R EDLHZT T SOD
&M A MDA K-F il Sk 250 LA 2 X 10° 4 19 %
EEME MM RN, WHEThE, K
“1.37 FEEAEE, R, WO A A S AR A
AH R 3 7 & Ud B I 45 4R RO Dk 4 ok
SOD i 1 il MDA /K-

1.8 Griess A MEEX K ELHLET ELFZR P
— &AL & (nitric oxide, NO) K F ¥ 41 Jg Uk 47 24
YT, AE AN SR IR 24 h IR A KR
S0 2600 LB MR o 4 B R Ul B R R
K I 4% 41K BRI 5 028 00 b TR NO K, B
1 pmol» LS i 2 44 175 I ) 2 e B2 43 3 O 1
2. 5. 10, 20, 40. 60 F1 100 pmol-L ™" Ay ¥ fiff iR
O, FEAEEFL 50 pnl, T 96 FL AN AE £ FF AR I AR
HE GG RURE &Y o F AL 50 pl, &AL A A E
i Griess Reagent | il Griess Reagent Il , 255,
K B ASC T 8 4 540 nm ARSI A5 FE SR AL, LU
TRY RN B (pmol-L ") N A AR, AfH AR
br, xwlbrdErh £, THE R R R, R
it b v 1 R B 25 A K BRI S A 40T T W NO
K-

1.9 S #AEHEMNESHRXKELNHBT N2
HO-1%& & &K B 259435 B 24 L 40 M Ky
FEM, FEEMM LW, PBS S ol Uk 2 K
4% Z B WS [ %F 30 min; PBS 2% wh i Uk 3 K,
W 5min; 3 X PBSZE W, A 0.1%
Triton X-100 (&4 5% WA 1ME ) £ A 60 min;
Kanene s (e m b)) F 3R L, mmadt
HO-1 (1:200) 5 Nrf2 (1:200) Hitk, #28%
R &, 4°Cid s 55 2 R 4 CokAs b B
&, FWRME1hE, PBSEMBIHELE3W;
AZE—H (1:1000), 37 CHEHE#E 1 h; PBS
GZ RS R 3K s WINPT VK H R R . Pt



P, . BUE RRLE A Nrf2/HO-1 15 538 5% X g 241755 ¢ B T i 22 S0 452403 1 e A T 89

(C NIV & S E S u | R

1.10 Western blotting 3 # M &4 X & LA 2
74 ¥ Nrf2 ,HO-1.NF-kB #= B %8 Ji&. #k & j& 2 (B-cell
lymphoma-2, Bel-2) B G R &AK-F  Z5PIEMH 24 h
JG . JH RIPA 24 fif W a5 40 o #% /9% 8 1 il 32 50 &
HEREH, BCAE#HITEAE ., HH Western
blotting ¥ #:/E 20 BRAR K i EE 18 M . B AE
SDS-PAGE B BEHL vk &M . HIE &, —duibs
7 ACH®), ZHMELh, YRR, #bi6,
SR ERE 3, KEEE R R, R
Image J X8R (2544 K BEAE £ 47530, DA B-actin
HWZ, IR HNEARKKE. BHEAREK
V= H W & KR/ NS E A AW K EE .
111 %394 KA SPSS 25.0 4 i ¢4 it
TG00 . iA SCR a5 ok A T s 3= 10 34>
OB AL, £ HAMAFIE 4, LDH %, R
JERF (IL-18 A1 TNF-o) 7K, SODEME, MDA
FNO K-, 403 Nrf2, HO-1, NF-«kB #1 Bel-2
BHRBKPYRIESM Al 25, Uats
TR o ZH A FEARE BRI R Jr 225017,

50 pm

2 B] AR AR 2 50 A L R T SNK-g K 38 o LA P<<
0.05 8 ZFA G2 L.

2 5 R

2.1 RREDHZLEZER KEHRT7ARNE
b 28 o0k S e 98 6 g .75 5 NeuN. DAPIHI
GFAP LY, 255K 157k, DAPI4IMIAZ YL
JU-F- 5 #2850 20 M A% R 5 PEAR I0 4 NeuN He 8 423
EA, AW R A0S R I T 20 i Ry 5 R
H GFAP B a4, R WK U 5 28 0 4l B2 4
o B R AR R AR M LD 28 o0 4l B A F] 90 % LA
b, TR TRESE R,

2.2 RAXKAELAHBAKHEEA N HEEM
Z BB, SRR 557 dRKRIENRE
D o AR K B, K, 2 XEZ, B
WARZEH . 5 IRAL e, LPS 4K BRI B 400
SR R | RS L AR, MR H B K, AA 4L

B &SR WAk . LPSH+10 pmol-L " AA 44 il
LPS+20 pmol-L ' AA 4 K BUfE 5 # 4 o0 R 32
0] B, 1 LPS+40 pmol-L ' AA 4 K BRI
h 28 032 R W . LI 2,

A B

C D

A: NeuN; B: GFAP; C: DAPI; D: Merge.
B 1 36 HMENEERNE D E T EE i (RERL)

Fig. 1 Identification of primary hippocampus neurons observed by fluorescence microscope(Immunofluorescence)
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A Control group; B: LPS group; C: LPS+10 pmol-L."" AA group; D: LPS+20 pmol-L. ' AA group; E: LPS+40 pmol-L. " AA group;

F: AA group.

K2 fEEMZEHENELAXNREINETEERA

Fig. 2 Morphology of hippocampus neurons of rats in various groups observed by inverted phase contrast microscope

2.3 BZMRKRABENEARERFLDHE S R
5x AL b, LPS 4K B D4 o s R
WAL (P<<0.01), LDHIJRH %8 81 (P<

0.01), AAZH KB Hl 2 0 A% #6F LDH I
KERTGI L (P>0.05), 5LPS4lILE,
LPS+10. 20 f1 40 pmol-L " AA #1 K i & #h 22
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TCAEE R B F 5 (P<<0.01), LDHIWH %
B B AR (P<<0.058; P<<0.01), W31,

£1 BUKXREDHETHERA LDH KL R
Tab.1 Survival rates and LDH leakage rates of hippocampus

neurons of rats in various groups

(n=6,x%s,9/%)

Group Surival rate LDH leakage rate
Control 100.0044.82 14.41£0.70
LPS 31.3942.65" 38.7745.85"
LPS+10 pmol-L~" AA 73.2745.39~ 28.5344.3144
LPS+20 pmol-L ™" AA 95.49+6.18~ 19.5745.36°"
LPS+40 pmol-L. "' AA 76.9049.04~4 30.0246.30"
AA 99.54+7.44 15.52-1.09

"P<C0.01 ws control group; “P<C0.05, ““P<0.01 vs LPS group.

2.4 BAKAHFELHELLEFRTIL-13% TNF-a
KEF S HE, LPSHRRE DML [T
W TL-18 A1 TNF-a K - B & J+ & (P<<0.01) ,
AA R B Epi 2 o0 B3 WP IL-18 Al TNF-a 7K
FESIL I FE L (P>0.05); 5 LPS4 i,
LPS+10, 20 f140 pmol-L " AA £ K il & #h 2
JC b3 W TL-18 7K F B B BRI (P<<0. 05 3¢ P<<
0.01); LPS+10 F120 pmol-L " AA £ K flifE & #f
280 1 IE W TNF-o 7K W] B BE AR (P<<0. 05 8§
P<C0.01), 1ifif LPS+40 pmol-L " AA 4 K il 5
P2 T0 EVEW Y TNF-a /K P2 R RS 2EE L (P>
0.05). W2,

R2 HUKRRELHET EFBRS IL-18 7 TNF-o KF
Tab. 2 Levels of IL-18 and TNF-a in culture supernatant

of hippocampus neurons of rats in various groups

[n=6, 2+, p,/(ng- L. )]

Group IL-1B3 TNF-«a
Control 10.2541.35 2.9340.16
LPS 125.15419.98 16.374-2.46"
LPS+10 pmol-L " AA 99.98+15.44" 13.5941.48"
LPS+20 pmol-L. "' AA 81.89410.46"4 8.4240.60""
LPS+40 pmol- L' AA 97.34+11.17" 15.974-3.02
AA 11.7540.31 3.814:0.75

"P<0.01 ws control group; “P<<0.05, ““P<0.01 vs LPS group.

2.5 BAXKKFELAHZTF SOD E A MDA K
P OS5xFMAH L, LPSH KR DM ICH
SOD I W] B &R (P<<0.01), MDA KFH] & F+
o (P<<0.01), AA KBRS H 20T SOD iF

PERI MDA K22 5 B4 22 L (P>0.05); 5
LPS 4 F#, LPS+ 104120 pmol-L " AA 4] K i
M 5250 SOD G YW W & (P<C0.01), MDA
KB & FEAR (P<<0.01), LPS+40 pmol-L "
AA K BI040 4 SOD 1§ P£ A MDA /K 24
SEGIHE L (P>0.05). W% 3.

#£3 FARREDMEITH SOD I A MDA KF
Tab. 3 SOD activities and MDA levels in hippocampus

neurons of rats in various groups (n=6,x%s)
Group SOD MDA
[A/(U-mg 1] [m,/(pmol-g )]
Control 147.17+£19.96 6.9440.26
LPS 86.4545.67" 14.25+1.38"
LPS+10umol-L ' AA  101.92+14.93" 10.59+£0.74%
LPS+20 umol-L ' AA  122.69413.82° 8.554-0.474
LPS+40 umol- L' AA 91.76+10.54 13.12+£2.92
AA 138.24+16.61 6.77+0.64

"P<C0.01 ws control group; “P<0.01 vs LPS group.

2.6 BUXAHELHLEALLEFRTPNOKRE 5
xR i, LPS 20 K BUE 5 fl 22 o0 B IE W NO
ACFB B TR (P<<0.01), AA 4K RS 400
FEW T NO K2R TGt L (P>0.05),
5 LPS4H#, LPS+10F120 pmol-L " AA 41K
BRI Ih o 28 00 L3 W NO K ] & B IR (P<<
0.05 8 P<<0.01), LPS+40 pmol-L " AA %1 K i
WO 290 FWE W NO K2 RS2 5 X
(P>0.05), WL#%4.

4 HURRBDHET EHEBRP NOKF
Tab.4 Levels of NO in supernatant of hippocampus neurons

of rats in various groups [n=6,2+s, ¢,/ (pmol-L )]

Group NO
Control 6.54+0.51
LPS 17.9143.14"
LPS+10 pmol-L ' AA 15.3743.68"
LPS+20 pmol- L~ " AA 12.04+£2.40°%
LPS+40 pmol-L ' AA 16.7142.88
AA 7.4374-0.46

"P<C0.01 ws control group; “P<0.05, “*P<0.01 vs LPS group.

25 iR, LPS+40 pmol-L ' AA 41 S5 4%
FRWIZ U B AA X LPS 5 S A #h 2 0 i A —
EMIME, (HALPS+ 10120 pmol-L ' AA 4 IR
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3 %] N 20 W oA BRI M 28 T A0 1 o 3 4 91
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Fig. 3 Expressions of Nrf2(A) and HO-1(B) proteins in hippocampus neurons of rats in various groups detected by

immunofluorescence
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Fig. 4 Fluorescence intensities of Nrf2 and HO-1 proteins in hippocampus neurons of rats in various groups
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groups detected by Western blotting method
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various groups detected by Western blotting method
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