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AR AT R B D0 A s 487, Pk 1 I T b R S I A rh 2 2] o AR5 F o FMH SRR FR Y A= R 7K [ 7 A K R
ARG 2 , 4524 )5 30 min 17 LPS (1 mg/kg) ME WIS, 1 dJS A7 A2 SE 90 DAk K BRUA  E2 L BE 07 5 BB 2 Ab RO E B [X /1N
JEANARL A TG AT B s ELISA AN (A -6 TR IR AU F-a iy ik i, G55 K RNE ST LPS 5 6 hiiff o X 4 i ik 1 ik
W2 24 h N i T 667K F- o 5 Control ZHAH LY, LPS 2H K BRI 5 DX /NI J5T 20 JfL 3% 1k e 1= 3R AR E TR i 2 3R 3935 I (P <
0.01), H LPS 41 K S ESZ I A B B RRAR (P < 0.01) o 5 LPSZLAHEE , - FMH+LPS 25 oK SR 2 X /N B 41 3% Ak B S8 i IH 1
AR B IR (P < 0.01) , Ha-FMH+LPS 21 K B (B2 B (] B B4 (P < 0.01) o 8518 « 21 2R B SR M 761 51 o- FMH 3 5 0
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«-FMH alleviates LPS-induced inflammation and cognitive impairment in rats by inhibiting
the activation of microglia

SHI Chonglong, DONG Hongquan, JIN Wenjie"

Department of Anesthestology ,the First Affiliated Hospital of Nanjing Medical University , Nanjing 210029, China

[Abstract] Objective: To explore the effects of histidine decarboxylase inhibitors on lipopolysaccharide (LPS) - induced
inflammation and cognitive impairment in rats in vivo. Methods : Forty-eight SD male rats were randomly divided into 4 groups with 12
rats in each group: control group, a-FMH group, LPS group and a-FMH+LPS group. Catheters were placed in the right lateral ventricle
of rats with a stereotactic instrument, and a week after recovery, they were placed in an escape fear experimental instrument to learn.
Then o-FMH and the same volume of normal saline were directionally injected into the lateral ventricle of rats. Half an hour after
administration, LPS (1 mg/kg) was injected intraperitoneally. A day later, the ability of rats to escape fear was evaluated by behavioral
experiments. The activation of microglia in the hippocampus was detected by immunohistochemistry. The expression of interleukin 6 and
tumor necrosis factor a was detected by ELISA method. Results: After intraperitoneal injection of LPS, the expression of histamine in
hippocampus began to increase significantly at 6 h,and was higher than the basic level within 24 h. Compared with the control group, the
activation of microglia and the expression of inflammatory factors mentioned above in the hippocampus of the LPS group were increased
(P <0.01),and the freezing time of the LPS group was significantly decreased (P < 0.01). Compared with LPS group, the activation of
microglia and the expression of the inflammatory factors in the hippocampus of a-FMH+LPS group were significantly decreased (P <
0.01),and the freezing time of a-FMH+LPS group was significantly increased (P < 0.01). Conclusion: Histidine decarboxylase inhibitor &
-FMH can alleviate LPS-induced inflammation and cognitive impairment in rats by inhibiting the activation of microglia.
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Jﬁfﬁﬂé , EPHZTEF Z—i%?ﬁ(central nervous system,
CNS ) BRI 1 95 F G T, 20 4 Bty ke ™ (9
SAGEHA . P RAEBOA N 2S5 T CNS¥R
s 1Y) K HE R R TR Dy — IR R fE R R R
G PR i 82 200 i SRSz 3 1 BRI AT 7 A e R R
SER R TR oen iR & R G IRE T RES .
G, R 5T X A B AEAIL I XS T CNS IR A7
FRAIRTT BRI B X

¥ EhJ2 CNS A 5727 2 1C A I DGR X, 17 55
RYE AR 7 2 A BRI RO Tl S, 185
H oA 2 R /NI A B (microglial cell, MG) o
MG AR 7 L A R AE AT BT S A R -0 i 1 X
RIEM)RERIEY . MGTEM ARG KSR AR
B RE SRSV IR AR BT T, MG 2453
RO AL T# RS . TERLIEOL T , MG ] it s
WA, B M1 A M2 PIRp R, o, M1 R 2
FEHEAR AN B 2 B U7 5 A, M2 BB
PR BT A I A 2 U DRt ) R
MG 13 FE AT W] BE AR T 5 ARG M2 &
GERATPEBR IR BERT RORE A

2 24 W2 25 20 % R I % 1 (histidine decarboxyl-
ase, HDC) it 32 A= il 20 ¢ (histamine) . a-FMH BJI
HDC 50, J&—FhA R R 5 1Y AN n] 30 i fiig
MGV . HEHRiE , o-FMH 2 B 4525 5 25 10
HRRARE A ny &, B A A L, R 2H
il Ve T R s AR AR o TR H iR B8 A8ORE
iy i 2L B 1) 7 3 Dbyl ek HD C 3 DAY el o i % PN T
Hfa-FMH, CNS H A 35 2y IE R 41 S MG 7=
A AR CNS B T, T2 E
PSP A3 WATA YT ACTRLDA TS BRI 5 ST 2 ) Sl
PCEETIRETS 3, AN A 2 5 CNS S 119
JE&, T 48 AR . SR B IR O TR | 22 R
REARARE A5, A TR FiT A 58 A8, MG 7T DASR
ik 44 37 A (HIR (H2R  H3R A1 HAR) , 41 1 fig
PRtk i JEARER 9% 19 MG HIR I HAR (9%
ik, HEREABE . T MG 7EM £ 58 0E i B
A= Py v A SR T W 2E X MG A9 AE Bk

ASVRASZH i A 1 92 56 © 28 4l i 4 e T LA
FRI)EE AR O MG, 7 AR AR AR R A iR A 3
[ ¥ (tumor necrosis factor o, TNF-o0 ) 1 2 ifd 4 2% -
6(interleukin 6,11-6) . HIR Al HAR 5 HHIFFAL T 41
JHi75 5 B TNF -o Fl IL-6 F77 4= , MAPK 1 PI3K/AKT
T G LD SRR A gt 2k SR TE A4

B0, 2H M G RS 4 i 551 2 75 52 1 i 22 4 (lipo-
polysaccharide, LPS)175 5 14 MG {fi fb 2 R AE K+ 1™
A AR WLARGE o T AASBIFSE LASAFEE R OIS
XGRS F T HDC 55 o- FMH X LPS 5|
AL AR BRI X JRAE SN I RERRIT 520

1 #RFTE

1.1 A
1L.1.1 %%EFHY

AEHEYE SPF 2] Sprague-Dawley (SD) K FR (12 H
W%, #1300 g Ao A7) W R S ik o b
o KRERIEARET I % K0 TR (R 22 C,
1N 50%~60% , S RAEF A 12 h:12 h) , H H 4%
BANRK . L5028 R ot R R R 24 S5 sh i A A4S
PRI D3 AT (HEMES 1 190913) .
.12 FEZXA 5E

K ELIL-1B . IL-6 Fll TNF-o ELISA #6132 71 £
(R&D W), [ 5 K B AL ELISA 7] £ (Bio Vi-
sion A H), & [ ) ; LPS K FI KIAFFFE 0111 : B4(Sigma-
Aldrich A7), 55 s Tha-1 HUiA& (Wako 24 H], HA) ;
RIPA 28 #Pif ( G358 25 KA F) ) s DMEM 41 i 355 5%
e R4 ME (FBS) (8575 R (Gibeo A H], FEH ) ;
a-FMH (Santa Cruz 28w, 5 [ ) ; 8 1 B 1 5] 1k
MR A 157 (Roche 23 W], Bii 1) 5 32 AAE S AL (TR
Bk SN H] )
12 Fik
1.2.1 oA R ik

SEBG A R P Ay o BB 14 - 48 HLSD KRR
BEHLI> M 2 40, LPS Kb BHZH 42 H | 416 I 1 59 LPS
(1 mgkg) , 730 FHESE2.4.6.8.10,12.24 h %5
e RO R Ta8 . AR FER KL (NSZ)6 HAER
X R 25T A AR A BEER K I I R 5 57 28547
T H 48 H SD K FFEHLSA 4 40, 439314 Control 2 -
FMH4 . LPS# .o-FMH+LPS 4, 54 12 5., 50
me/keg 1) )36 B BU Z2- 4R 1 1 5 IR S KBS, 300 6 )5 T
ARSI T = A . HEEEARRSA
MU 2, A AR AR T XS 0.8 mm ] 1.5 mm 5
JER 3.7 mm, AHAJEA KRR T dBFHFRE , & HAb
MR AEENEO . FEIRAEFET d5, KRBT
MNATRZFALES T 22T o R 255l B E A
Y45 AT A A A == 25 2, HorP - FMH 40 e o-
FMH+LPS ZH{# A 5 pL i a-FMH (1 pg/pl) 5 [A] B
Control ZH Fl LPS 2H 2245 73 A M A AR B A= B R
Ko 452530 min 57, LPS 2 K a- FMH+LPS 2H K Fil 52
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Jifis LPS JiE fi 3 5% (1 mg/kg) , [AlHT Control ZH Fla-FMH
N T HFATIR A BRER K o 1 dJE - 74T A 24 aE
55, S A5 R AL FE R B, U KM 47 A AL FDE S
53T o
122 SRMBIFEE

T3 B bl 22 BRI K BRU L WE T 250 mL A= 37K
ZRHE . B KN 4% 2 5 B[ 5E 24 h, SRR
FH 209%F1 30% ) EEREAS BE K o HT OCT Jie A 34 i
A E G S (10 wm) o BUH 5 X i A
FH PBS W e A0 3 5 (5 minx 3% , 2R # Hoil A
3% H,0, (63 mL H [ , 7 mL 30% H,0,) #1321 10
min, ZR 5 H PBS & 3 WK TN 5%BSA £ P, = it
TE 1 he MBRE S A 1%BSA i B 5 1)
—P(1:200), BA B LN 4 Cit . 552 KH PBS
3 3, T I R A R A R I i,
B hkEZA T PUSIDAB B4, & H KRR 3
TG E CA1 XY A, B YR T (x200) 3145 5 5
MR o A HECR A NTH Image J 844
1.2.3  ELISA #m)

YIHL 20 mg B ML AU A B A8 IMA & A
1 T 70 AR A R R Y RIPA SR . T
UK b HEA TR PR R R B P 5 B 30 kHz  BRLR HF L A
[ 10 s, [ BEATIE] S5 s, 23 NPEIR . 05 20T 0
15 min, W2 FIFLFEARR B FRIfESL R A
flo BALIEIMAFEARFTG B 50 wL, 285 #5437
A2 U IR AR S FIREAS 50 L, I35 1515 i
BB FIE 2 he 2 h e iaEE, FHYESR Bk
we L IF M KRR 1, A HRAE S IR SRS BAL
TAKE TR 100 wL, EHEIFE 2 h J5 % 5 K.
FEAELIA 100 pLJEY) , =R E 30 min, Il 72
TR, BALINAZ IR 100 L& 1N . bR
S 72 4 A 450 nm, B %A A 570 nm, SR 5
D3 LG E o F5 e 38 o A o i 2R 515 TL-6
TNF-a FJ 53,
124 ki R 523

K BURA TRC AL ES th ik B & 100 s,
SRJG e T KB 20 s Tt il (80 db .5 kHz) , J5 57
BIZ5T 2 s RS (0.8 mA) . H A 2 ¥, v 8] b
100 s FP LS HE 100 s PR R BB HISES , i B
IERIETB R ) . Rrgh 255 , PR R R IRT TRC
A, TC75 o B IR A 2T AR E RV
12 HAITGE B34 (Xeye Fes, IR MY ol £y
KA R A shic R R 300 s P e B 0 (B
Wz Bl MG HAAEART AT A 3% SRR ) Bsf[A]

1.3 “%itFF &

K FH SPSS 19.0 BT822 00T, BT AT L a0 2%
R UPI B AR (x + ) Foom . AR E 2
AT LSD -t A B0 i 25 5 B EE . P < 0.05 2
SAGIEE L

2 # R

2.1 LPSHR= RS2 K RS R 400 kK 09 %5

K BRI B T 5 LPS (1 mg/kg)2.4.6.8.10, 12,
24 h 7 WO K47 5307 o WL 1 o, I8 s e 25
LPS 5 4 h, KU 5 XA BRI, 5 NS4 AH L
LRI FE L FIE 6~24 h 4 iRk 5
T, SNSAM =R A G L H 6 hinf 2l
Jle Fe IR EIRIEAR, 24 h AT T34k -

250
®%
sksk Ly

200 T .
_ T T .
—
E 150
o
£
100
Y

50

0

NS 2h 4h 6h 8h 10h 12h 24h
LPS(1 mg/kg)
L NS, P <0.05,”"P <0.01(n=6),

El1 LPSAERXREDRARKRIE
Expression of histamine in rat hippocampus
after LPS treatment

Figure 1

2.2 o-FMH T %" LPS# F 69 K .55 XK MG &1k

AR FETZH 1% i 59 2 A S 0 2 Tk B 28 e T AR
S RO 1 SR SRR MG R T AR S 6 28 R LA i 2
5 HDC #0375 - FMH,, K07 25 [X MG 19 16 AL
o WME 2 ~, 5 Control L AH EL , LPS 4H 5 « -
FMH+LPS 2H K U 55 X MG A i 4 Thal ik B i
HAhn s LA S LPS HAH L, - FMH+LPS 41 Tbal ik
R, UL a-FMH AT MG B30
23 o-FMHT%"ALPS#HEFH XA ADLR X ER
F ek ik

A Ay R ) B A R AT M, MG 38005 )5 R R i
KA A I X ARAE . 38 43 ELISA £ AR &
KU 5 X IL-6 I TNF-o 4 & . 45 S [&l 3
7N, 5 Control ZHAH It , LPS 2H 5 o- FMH+LPS 2H K &,
T I X 48 5E R T TNF-ofl [L-6 19 33634 1 5 55 LPS
HA I, «- FMH+LPS 2 2 E P F TNF-of1 T1L-6 [ 3
KW TR, DL RS RER LPS AR HE T 1 5 X g &%
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Figure 2 Effects of «-FMH on activation of microglia
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Figure 3 Effects of ao-FMH on the expression of inflam-

matory cytokines in rat hippocampus
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100 7
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Figure 4 o-FMH alleviates LPS-induced fear memory im-
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e I REAUAEEE TR TeH A TR
F RE R ZH L A, Dong 557 IESE 25T AR A0 it 1 A e
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LPS i i 1 5 0 R B2 CNS R 4E iS5 FH 3h 4
B, LPS AhJE 25 25 T 55 K B MG T Ak S A2 4 2
JiL PR - SR N, S A O Sk B TR, FR AT
T PR s 1 B LPS A0 1 mg/kg, SEBR KRR
PIRIAF TG o ASWESE S WS T R RRUIE I T A
LPS 1 mg/kg J&i , 1 PN 2L e i o) 225 A 1 23 155 O o
SRR 5P KA L, 6~24 h K BRI T IX 4 e
FKIRW B2 Hb 6 hikigfy, 24 h A4 T4 3
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HH—EL
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