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Effects of baicalin-gardenoside pairing on 5-lox/CysLTs/CysLT pathway of
cerebral ischemic injury rats
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ABSTRACT . AIM To study the effects of baicalin and gardenoside pairing on 5-lox/CysLTs/CysLT pathway of
rats with cerebral ischemia injury. METHODS SD rats randomly assigned into control group, model group, ba-
icalin and gardenoside pairing groups (7 : 3, dosed at 30, 45, 60 mg/kg, respectively) in their cerebral ischemia
recovery period were simulated with permanent middle cerebral artery occlusion (pMCAO) if necessary. After a
week of natural recovery, the drugs’ pharmacodynamic effects were evaluated by the neurofunctional scoring and
HE staining, their impact on the content of CysLTs was determined by ELISA, and the influence on the expression
of 5-lox, CysLT, and CysLT, was detected by western blot. RESULTS One-week consecutive administration of
baicalin and gardenoside pairing contributed to a reduction in infiltration and tissue edema of ischemic cells. If
compared with pMCAO group, the baicalin and gardenoside pairing groups were observed with significantly lowered
scores of neurologic functioning, inhibited microglia activation, decreased content of CysLTs and down-regulated
expression of 5-LOX, CysLT, and CysLT, (P <0.01). CONCLUSION Baicalin and gardenia pairing’ s alle-
viating effect to the damage of cerebral ischemia may be associated with its inhibition on microglia activation and
5-lox/CysLTs/CysLT signaling pathway, and thus an inflammatory impairment reduction.
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WA F (baicalin, BC) 5% T 1 (gardeno-
side, GD) CATLRBFA I At 0 453 477 2 30 3 2o 3 48 P 4
i Mot a kR . reE AR . R
AOABFZE KB, B H SR 7 0 3 BifhAifaek
R %, HAERE R TNF-o, IL-18, TL-10
SEJSRE T, U B X 48 RE T B A — S WY
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1 CysLT, W70 2 24 B0 22 7F 52 2 W 7 ot i
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Z%ik CysLT, 1 CysLT, ##i1; H CysLT, £ CysLT,
PEPRNE 32 U 55 B0 24 Bl 92 A el A Bl i B34
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A TR B AL 9 B ) 8 E G RS o /N TR
YR Ry AR R S A, R RN RIS R R i
YRR - RN SRE A BT, HAE BRAR 5 S0RE SO 4 1F
FASEST o I A r 42 50 ok 1t 58 07 H 22 R K
PR ZIIKBHZES RS, A7 i 4 Pam B G e, 2
T, A 525 8 37 7K A PR K I gl ik BH 2E 52 A
(pMCAO) ', LABIFST 25 9 7 ik ke 16 K 52 390 1) 2455k
FAEHIBLH
1 SEIg#HE
L1 %B#hd4 BWEE, lEFH (EEEREEE
WAT, SAHE=98% , 45 20161107),

1.2 %34y SD HEPE KR 100 B, &R &
215 ~255 g, ¥FAHiFS SCXK (ZE) 2015-0007,
23 IR R S By o B

1.3 XA 5ME KRl CysLTs-ELISA 5] & (%
DK R A BR 2 F], b5 20160712) 5 Anti-5
Lipoxygenase (ab39347) . Anti-CysLT, (ab95492) .
Anti-CysLT, (abl15453) , Anti-CD11b (ab133357)
(¥ H abcam 2> 7)) ; EIX800 fF#r4iY ( Bio-TEK
/] ); mini protean3cell 3k {2 ( BIO-RAD 2%
a]); Milli-Q #li /Kl ( Millipore /7] ) ; 5430R %Y
RURES.LHL (Eppendorf A7) o

2 ZWHIE

2.1 X5 A

2. 1.1 ZEIECH RIEHAREAR, FREI—E
HEAH . T HAWA, LR TS s

K, EBA 10 min, BAFE 4 CUKAE, 25900 w1
RERIRY), HmEfF2 H,
2.1.2 KEHEBEFEWECH  FREBOK G S K
10 g, HI 100 mL ZEfb7K 5853 %5 f#, 0.22 pum P8
g, 4 CLRA7
2.1.3 BEmER S W H  FKE Na,HPO, -
12H,0 ¥y K 6 g. NaH,PO, - 2H,0 # K 0.4 g,
NaCl $yK 9 g, FE/MAM#T 900 mL #iifksk, A pH
MEAGNE pH H, W pHERT.2 ~7.4, E&
%1000 mL, ZRGAF,
2.2 #AAEZ  pMCAO FE KL, ARG 12 h 2
BAEIK, 10% KEHAE (1 mL/100 g) M8 ST
1R | N DA = O B 195 2 1 e
WA, 2 8 BE sl ik (CCA), 438 3N 3h ik
(ICA) . #Sbghlik (ECA), %541 ECA, CCA, k&
1 ICA .0, T ICA 5 ECA 22 XAk 251 em fif
BHO, ZEHEAML (EKEHN0.25 mm, 2
16 mm 5 22 mm b)), 43 AL ARG TR A TR ES
JEEW R mek, a0, BERRTERI R
Abo Z51.5 h JFREAEE, RIE Bederson P43 X) H
AT RE A7 .
2.3 %H55m EHEMASIIRRTFITEIHN 2
RE3IHRWELRHYWIHATHEN A, XA
(Con) MW HATHAL, Wi raidl, Ropdk; B
RIZH (pMCAO) Mk ABRIMALAY s 5 -HE 1
(7:3) A25443 M 30, 45, 60 mg/kg, 4T
WE12 h [5G4 2, BR 1IR, E845257 d,
Con 4, pMCAO 44, TS5 4alifK .
2.4 Bederson 5 HF4rh 0 HICHH B A £ S E
R, 0435 1 G R e it Xoy 0 iy P O By p e, 1
g3 2 B TR T sh Y i s e gL, 3 g3 3
RSP E xS B Iz 8, 6 4y; 4 KohPEiR
WGBS, 10 43,
2.5 HE & N4214% 2R EREE; Bk
FECOBEK, WOREE; RIS YA, R
5 um; UL IR BRI, AARXREIE
20 min, MR/K4MfE; 4lidKIZH 20 min; 0.5% {7
LYY 2 min, hPE; BREESBEMIK, MARE A
2.6 Fa#LLR % CysLTs &S 4w  SCKGshi kb B,
R E TURA, T Bt a0 g DX 7™ s 42 e A R) ik
PRI .
2.7 5-LOX. CysLT,. CysLT, Za#n RH
Western-blot 4 J4 E[1 3705 32 #6: 0 fin 2H £ ke 1fit X 5-LOX
R A FRE
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2.8 MR ERKE R R R
AR, B 5-LOX R 1R/ o 4t A 1% Ak S R 12 )
CD11b R 4G % 52, W2 017 285 /0N e Jo 48 i %of
5-LOX ik HIEEM .

2.9 IR EIE A REE I £ bR
(xxs) R, JFH SPSS 18.0 B 4748153 o
KR T7 208 (ANOVA) 47 4H 8] LU AR,
P <0.05 & A BEG I 257

3 HR

3.1 Bederson #F 4 35 % & 34 F F *F pMCAO
KRAYZ IR Hra TARKGZ 6 h 5, XL
SHATRAE TN RE A0, DLV M &5 1 0L
R ER, 5 Con AL, pMCAO fifi /)N flfh 25 2
RERRERT, B BURTIORERE , 17 3l I B A4 A Ml
8], JFEIZE /0 iR e, #h 28 T Re Ak T 4 s 55 4R
(P<0.01), MEXH-ETFHALH, KEITH
FRIARRL, HIERER, 2405 pMCAO 4 I
AAREMEZESR (P<0.01), WEL,

Wi

| Pl

Con pMCAO 30 45 60
pMCAO+BC:GD(mg-kg™)

TE: SXHRZ(Con) He#E, ¥ P <0.01; 5 pMCAO # 1%z, ** P <0.01
E1 #ZE¥#H (BC)-feF# (GD) (7:3) xf pMCAO Xk
EREZIvI ST s 0p A1)
Fig. 1 Effects of BC : GD (7 : 3) on neurofunctional score
of pMCAO rats

3.2 HE ¥ & M7 B3 -4 F 35 4F pMCAO X &
FR RS T Con HRRINAL K ZE.
TS ER IR, BB, MEMEEERIER,
HEFIEE ST, RILRIEIXAETE, 1 pMCAO #5144 5 K
RS mrs, HEPIZEEL, AL Bk i ™
&, MM, AA% [ 46, HMIIRSE . U
To; BA -1 7 1 BCAh 45 25 )5 K BRI 41 U0 3K,
K Ko 9 2 M2 AR SR AR AR, (R S HRERYZ Lk,
ZEIRAE KoK PG G0 S ks, FLR G 25 24500 s A
K, WIeml, WK 2,

3.3 Elisa #& 3% 223 -#-F 3 2 pMCAO K & Cys-
1022

E2 HE £B8UARHEZH (BC) -RFHF-RFH (GD)
(7:3) 3f pMCAO XRMALRFEEULHHM ( x
200)
Fig.2 Effects of BC: GD (7 : 3) on the pathological chan-
ges of the brain tissue of pMCAO rats ( x200)

LTs 69 %m UK 3, CysLTs J&fEA TUJG IR 4 5-
LOX fRi i 4 5 R -, &3 3400% Tl CysLT, | Cys-
LT, 24k, 51RRAER N, il H Rk K0T PR
NI N B4 5E K. 5 Con £H %, pMCAO £ it
LU CysLTs &% L F (P <0.01), FH
pMCAO 5 KIGRAEKF-HE 58 . MITELS T B 517 -HE
FH TG, CysLTs £k B TR (P<0.01),
HERIRRBOCER, L2590 ] LLREAK 58 0E K+
CysLTs ik .
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Con PMCAO 30 45 60

pMCAO+BC:GD(mgkg™)
M SXHY (Con) LLH,™P <0.01; 5 pMCAO 41 It %,
P <0.01
B3 #ZH (BC)-®eF#H (GD) (7:3) 3t pMCAO X
FRANZHZR CysLTs K520
Fig.3 Effects of BC: GD (7 : 3) on CysLTs in the brain
tissue of pMCAO rats

3.4 Western-blot YLE 3% 534 -F 3 4 pMCAO X
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2018 4£5 A
#4005

TR %

Chinese Traditional Patent Medicine

May 2018
Vol. 40 No. 5

B, HATAE T AR ENE TR S-LOX Rk AESRFER S-LOX RIXA L, H FHMCRSH A
K (P <0.01), UWIZ5¥ Rk CysLTs fPEHIRT  KiE, WA 4.

pMCAO+BC:GD(mg-kg™") 1.0+
o
Con pMCAO 30 45 60 08
5-LOX 0.6
0 R L
m -
1XK0.44 e
0.24
B-actin — e — — —
0.0
Con pMCAO 30 45 60

pMCAO+BC:GD(mg-kg™")

. A4 (Con) H#E,™P<0.01; 5 pMCAO 4 b#g, P <0.01
B4 #EZEH (BC) -#2FH (GD) (7:3) Xf pMCAO KRIEALR 5-LOX FKikHI0E
Fig. 4 Effects of BC: GD (7 : 3) on the expression of 5-lox in pMCAO rats

3.5 Western-blot MLE 35 2 3F-#-F 3 4 pMCAO X
R CysLTs,, CysLTs, &£ 8% CysLTs,, Cys-
LTs, /& CysLTs FMZEZ {4, il H3RiA 4 B T 1
W25 B Ve L. 5 Con 4L LL%E, pMACO J5

CysLT,, CysLT, Rk EFE (P<0.01), §
pMACO Z L %5, ¥ % -8+ H 41 g W 35 7 T
CysLT, . CysLT, B3k (P <0.01), HARAATE
Rl RmE, WE S,

1.07

£
pMCAO+BC:GD(mgkg™) 0.8
Con PMCAO 30 45 60 7 0.6
—
3 044
CysLT, | D - —
024
0.0
Con pMCAG 30 45 60
pMCAO+BC:GD(mmg-kg™)
1.07
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’ fad
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G 041
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0.04
Con pMCAO 30 45 60
pPMCAO+BC:GD(mg-kg™)

TE: S5XHHR4L (Con) H#K,™P<0.01; 5 pMCAO 41H#%, P <0.01
5 ®ZH (BC) -feFH (GD) (7:3) Xt pMCAO XRANALR CysLT,, CysLT, RixpIZm
Fig. 5 Effects of BC: GD (7 : 3) on the expression of CysLTs, and CysLTs, in pMCAO rats
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Wk, 5 pMACO AIL#R, 4hidhls, WA -1
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CD11b 5-LOX

pMCAO

BC:GD
30 (mg/mL)

BC:GD
45 (mg/mL)

BC:GD
60 (mg/mL)

B6 #EH (BC) -#feF#H (GD) (7:3) Xf pM-
CAO X R B 2H 2R /N B o 4 Bl i 4k &% 5-LOX Ri%
M ( x200)
Fig. 6 Effects of BC: GD (7 : 3) on microglial activa-
tion and 5-lox expression in the brain of pM-
CAO rats ( x200)
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1024
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P, [FEHEREA 5-LOX s 3Rk, vh W] Ak R A
KNSR . BT A5, MIES MG, 5-
LOX Rk 2T, UB 259 %) 5-LOX 4
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i U 40 B 5 AR 3 2 K BR o0 BILER I 5 7 E 35 5 Y 4R #7 4E

miaE,  EmET, x &', % @, =ZAERY, E #', BmFW
(1. FEMNERAFHSEM, TN F M 550025; 2. #MERAFILBRHHF L, M 7 550025;
3. ANERAFEMAEN S A GFIT AP, M FfE 550025)

WE: B ST G R IR B MU PR R R E R . ik 48 1 SPF Zifitt SD KR BELS K
BFARYL, S FHEERETIA, FHEAYS20E/RA, HISHERRES ., B KR, BFARY LRI 5 R
1 mL/100 g #E 5 AEMERK, HTEWE/REMA, &, b, AFEd, AP HEMEKRE, 5524, BR2K. M
8% KA GAMEIRRES, Heas LR RO NEZE ARSI IR AT S vk G e, S 30 min, FEHEVE 180 min, ST ML HL A ST
BT A, RTFARA R GER AL DRI S o P AR B BICR L, A i3 45 B 2/ (AST) |
AMMB AN (LDH) | JURREHE R THE (CK-MB) | JUBEE T (cTnl) | BEAABALE (SOD), N (MDA). jil
JERIER T o (TNF-a) SEAHOCHEFREML, [RIBTARIA TTC Gt i xf 25 4l O B E AR T 2 . 6R  SERF R4
B, BT ST B sek T i & &, My AST, LDH, CK-MB &4 K c¢Tnl, MDA, TNF-o /4538 I+ &,
SOD V& M i AR, MR EFIG R (P<0.01 8f P<0.05), SHERIALER, W& 2896 KA FN 108 94 7 38 I 2 45 71
AN ST Bida FHuL T 3SR, Bk AST, LDH, CK-MB B, [Alad Ml & ¢Tnl, MDA, TNF-o EF, 2
% SOD {if 73 (P <0.01 8 P <0.05), JfEH.0NUESETE LA B/ (P <0.001), £5i8 1YY & R IEEEXT O LR I
TRREEI 00 LA SR VER
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