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Mechanism of Salviae Miltiorrhizae Radix et Rhizoma and Carthami Flos Component

Compatibility on Inflammatory Factor in Brain Tissue of Rats with Ischemic Stroke
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[ Abstract] Objective: This study intends to study the regulatory effect and mechanism of the effective
components of Salviae Miltiorrhizae Radix et Rhizoma and Carthami Flos on inflammatory factors related to
cerebral ischemia-reperfusion injury in rats through multiple levels of neuropathology, molecular neurobiology
and functional behavior. Method: The 32 male rats were randomly divided into four groups: sham group,

model group, Danhong components compatibility group(720 mg-kg"'), nimodipine (0.5 mg-kg") groups, each
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group of eight male rats. Cerebral ischemia was established by middle cerebral artery occlusion (MCAO)
approach. The treatment was performed immediately and at 6 hour after MCAO.Hematoxylin-cosin (HE )staining
was used to check the changes of brain histopathology, immunohistochemistry and Real time polymerase chain
reaction (Real-time PCR) were used to check the expression of IL-18 and Nrf2 in brain tissue, Western blot was
used to detect the protein expression of Nrf2 in brain tissue. The aim is to investigate the treatment mechanism of
Salviae Miltiorrhizae Radix et Rhizoma and Carthami Flos components in a rat model of cerebral ischemic-
reperfusion injury. Result: HE staining results showed, compared with sham group, the surviving neurons
amount in the model group was significantly reduced(P<0.01), compared with the MCAO group, the number of
surviving neurons in the brain tissue of Salviae Miltiorrhizae Radix et Rhizoma and Carthami Flos component
compatibility group and nimodipine group was significantly increased (P<0.05, P<0.01). The results of
immunohistochemistry and Real-time PCR showed that, compared with normal group,IL-18 and Nrf2 expression
in model group were significantly increased (P<0.01), compared with MCAO group, the expression of IL-1
and Nrf2 in Salviae Miltiorrhizae Radix et Rhizoma and Carthami Flos component compatibility group and the
nimodipine group was significantly decreased (P<0.05, P<0.01). Western blot results showed that, compared
with sham group, Nrf2 positive expression in model group was much more increased (P<0.01), compared with
MCAOQO group, the expression of Nrf2 in Salviae Miltiorrhizae Radix et Rhizoma and Carthami Flos component
compatibility group and the nimodipine group was significantly decreased (P<0.01). Conclusion: The
combination of effective components of Salviae Miltiorrhizae Radix et Rhizoma and Carthami Flos can
significantly down-regulate the expression of IL-18 and Nrf2 proteins. The mechanism is to activate the protein
expression of inflammatory pathways, reduce the apoptosis of nerve cells, and finally inhibit the inflammatory
response in the process of ischemic stroke injury.

[Key words] Salviae Miltiorrhizae Radix et Rhizoma; Carthami Flos; component compatibility;

cerebral ischemic stroke; inflammatory reaction
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Invitrogen 2\ ®] , it =5 43 4 & 12183-555, 11752-
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LV 21 (0.5 mg-kg") , 49 1 R FH AR B L K I K
TRBW AT 25, T M i 1l P 0,6 h oy B H
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40 32 A0 BT BH 1 40 0 mean density {E , #F 47 B3
Gt
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A% PE 1 min, 9 25 2 7 5 E R 95°C 15 s, 63 °C
25 s, 3 40BN, B2 58 BS VE R ik Bt 2 43 #r
AT PCR G Wyl 2k TAE Y T/ (1) B0 A KR
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B 1 A5 3A 5 A KRN A L RER M (HE, x200)

Fig. 1 Effect of Salviae Miltiorrhizae Radix et Rhizoma and

Carthami Flos component compatibility on rat brain histopathology
(HE, *200)

3.2 %K BUIK 4141 TIL-18 Fl Nrf2 25 141 BH 7k 35 ik Y
e 5T ORA R, B4 TL-18 F1 Nrf2 2 1
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Table 1  Effect of Salviae Miltiorrhizae Radix et Rhizoma and
Carthami Flos component compatibility on survival neurons of rat

brain tissue (X+s,n=8)

4150 e /mg-kg! 28 70 40 B4
fRFA - 80.087+10.176
(e - 26.973+10.324"
PHEECATL 720 43.887+4.075%
Je 5L b - 0.5 40.876+11.652%

I 5EFARLG L VP<0.01; 5EI4] i ¥ P<0.05,7P<0.01,

A B
C D

B2 AOBERASEANARKARIL-IBEARIENE (&R
B, x200)
Fig. 2

Effect of Salviae Miltiorrhizae Radix et Rhizoma and
Carthami Flos component compatibility on expression of IL-18

protein in rat brain(IHC, x200)

D
B3 AOUEREANRENKBKALNREARENIME(GLE
214k, x200)

Fig. 3

Effect of Salviae Miltiorrhizae Radix et Rhizoma and
Carthami Flos component compatibility on expression of Nrf2

protein in rat brain(IHC, x200)

3.3 X K BUIZH 21 IL-18 1 Nrf2 i mRNA 335 9
o 5 RFOR 4 &, BB 4 TIL-18 Al Nrf2
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R2 AIEHEASEAINMARIL-18F Nri2 REREZNF I
(x+s5,n=8)
Table 2 Effect of Salviae Miltiorrhizae Radix et Rhizoma and
Carthami Flos component compatibility on positive expression of

IL-1 and Nrf2 in brain tissue (X+s,n=8)

R4 AOIARETBEAMNMARERXEFNNREARENF
Mg (x+s,n=6)

Table 4 Effect of Salviae Miltiorrhizae Radix et Rhizoma and
Carthami Flos component compatibility on expression of

inflammatory factor Nrf2 in brain tissue (x+s5,7=6)

41 51 it /mg kg IL-18 Nrf2 4151 Fl i /mg-kg! Nrf2/B-actin
BFAR - 0.228+0.027 9.949+3.498 BFA - 3.477+1.402
LAY - 0.278+0.018"  45.257+16.838" A - 14.170+0.773Y
SAEAN. Wi 720 0.236+0.0192  26.984+13.141% SRAN. Wi 720 7.097£1.0122
Je 51 - 0.5 0.236+0.007>  25.837+9.494% J& B 1 o 0.5 7.735+4.210

S FLL AV P<0.01; S 4] H 4 > P<0.05 .

mRNA K5 B8 1 (P<0.01) ; 5HIAIA L4, P
T {1145 11 JE 55 4b - 2H TL-18 F1 Nrf2 mRNA 3k i 3%
[&f% (P<0.01), W3,

R®3 PAAOBFHNASEAT AL IL-18 70 Nrf2 ) mRNA RiEH
0 (X+s,n=8)

Table 3 Effect of Salviae Miltiorrhizae Radix et Rhizoma and
Carthami Flos component compatibility on expression of IL-183

and Nrf2 in brain tissue (x+s,n=8)

2190 # & /mg- kg IL-18 Nrf2
BFAR - 1.820+0.498 23.84243.909
T5i Y - 13.625+1.872)  114.920+34.549"
FHBCAL 720 4.023+1.050% 42.753+13.130%
Je ZH T 0.5 3.972£0.9622 56.521+7.964%

SR TF LV P<0.01; SAT Y] L Y P<0.01(F 417]) .
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AR A A5 20 A BRI 4 20 N2 25 1 3 0k I 3
JN(P<0.01) ; 5B 8, PHAL L AR 4 AL S 55 M o
2R BRI 2 20 Nref2 85 1 3R 0A B R AIR, 22 A St
X (P<0.01), UL HIIA YT A 2, T 3 AR 20 I
Bio W4, %4,

A B C D

4 KRMALANR2EHREBK

Fig. 4 Electrophoresis of Nrf2 protein expression in rat brain

Nrf2 57 kDa

[-actin 40 kDa
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s VR Ay LA B R R Bk a4 i AR
RS WG R IRLTAG Y B4 5 2%, B R E A
TEPER A ML AL R LI IE M AR (0 R
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P4 LR H R S, VAR T A A, R IR A R
TCIPE RS SR se g R M 2 S 54
RSN N R € AR S R D S W S @
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AR S 6 3 3 W 8¢ Nrf2 48 0 % P A vE I T
IL-1,Nrf2 2 [ 09 B R R AR b B R0 PHAA 3L
21 43 FE AR GF R I 1 A A v B Nef2 98 E J N Y
VEFALE . © G H238 , TL-1 2 %8 0 40 il i 58 50 £k
R, BB A% 175 5 il Bl 1M S5 28 E S N, 51 S il 48 e i
P o /NI T A0 i 2 v X R 8 R G LA T P A
RS A FH 0 40 e, B ke 1t & A, KB HR 8 /0N R I
20 A B G L T A R R AR, b A 4 TL-
1, TNF-a 55, R I 7 A B 28 3R 45 AR E S T
AR AR, 5 S0 2 4B R T, o Al e B, fR Al
o e i 58 495 0 — 26 g S P, A TL-1 B
A SR A 5 RE S N E — 20 AR YOG HE. Nrf2 J& —
N S U2y AR (SR NI VS e S I € =
FEVE R R & CEAE R o ML IE# RS N2 LU
RAGREAEAE , Bl i & A J5 , LR 7= A 440 1 3%
J AR AH Nrf2 16 4k, 283 &, AT 3E i P R P AR
07 3 e 200 B R T AR A T A Ok YR AR i 4t
Fi30 0 M TL-1 KSF T, Nref2 A b 2 1 )
A TL-1 A BRI, B IR 48 AE B2 07, DA T & 42 O 4
BUAR PR o PRI, 38 2 800G Nrf2 38 % ok ol 42 9%
3 B0 R Ry S 9 B0 ot e 48 40 ) R

AR S5 43 ) SR FH 928 41 4, Real-time PCR
Western blot, il 2 fixi 21 21 PN IL-18 Fil Nrf2 5 H K&
mRNA %3k, 45 5 W R P A 304 53 B (A4 R A [R)
TR ) /D IL-18 FI Nrf2 25 M mRNA £ ik, X 54
S P2 (HE e (0 ) LR 245 S A — 30 DA L85 R %
W1, PSS LD AR A AU Sy AR B T BUALE T fE S
¥R T IL-18 35 % A9 Nrf2 38 [ A 2 11 26 15 A
S, T T U/ i 2 AT R T, 3 B e A i ot 45 405
BERFER . A LR RIES S A
43 T i 5 oA R G A BE 1A B, U 4 i K B, 2 1F
WA RemEE™ . E AR TR B
A B 0BT e RE 05 B S AE D, SR A
FER I, TS -4 A B AR K& A AR VR T AL 25 A D
q o PES 2 HAE R T3 BR AR 2 B A A N A
J5 T, T 2146 25 BEAE R 1) T DR 4700 i i 48, 3
TR B 45 7 7 . P2 -4 48 AR 3R ) & 45 TR E
FRE, LA A SEAE F L 3 DR RSG50, R 2 ) 1
FKARITRLR o H T I PR A e i 2 4 HE o 2 AL 1
AN R FEAT X RE TG IT , BT AAS 5256 00F 5% S AR P H T
55440 43 T A 4 AV FE BIL At 1S K 5 — B e B L
PR 4 00 O 35, A Sy I DROKS o FH 24 32l — a2 1Y
2%
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