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Analysis of components of Fufang Jiangshen capsule and its protective effect against ischemic stroke in rats
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Abstract:  Objective To establish a HPLC method for analyzing the components of Fufang Jiangshen capsules( FFJSC) and to explore
its protective effect on rat model of ischemic stroke. Methods HPLC method was established to analyze the components of FFJSC
such as curcumin hydroxysafflor yellow A ferulic acid cinnamaldehyde and salvianolic acid B. The ischemic stroke model was made
by permanent ligation of bilateral common carotid arteries. Totally 120 rats were randomly divided into two experiments( 60 rats in each
experiment) .Sixty rats were randomly divided into sham operation group model group positive control( piracetam) group high dose
FFJSC group and low dose FFJSC group.After 8 weeks of drug treatment the wet weight of rat brain tissues was determined by dry-wet
weight method.The expression levels of ICAM- IL-6 IL-8 and TNF-« in rat brain tissues and serum were determined by ELISA.
Results HPLC analysis method of FFJSC was successfully established. The linear relationship of each component was good in the corre—
sponding concentration range( r=0. 999 6) . The average recovery of each component was 98. 02%-99. 36% The average content of cur—
cumin ferulic acid cinnamaldehyde hydroxysafflor yellow A and salvianolic acid B in of 3 batches of preparation was 6. 97 mg/g
0.63 mg/g 5.07 mg/g 6.32 mg/g and 4.75 mg/g respectively. And the RSD was 1.20% 1.09% 0.89% 1.18% and 1.22%
respectively.Compared with sham operation group the wet weight of rat brain tissues in model group was increased significantly( P<
0.01) . Compared with model group the wet weight of rat brain tissues was decreased significantly in low dose FFJSC group high dose
FFJSC group and positive control group( P<0. 01) . Compared with sham operation group the expression levels of ICAM-1 11-6 IL-8
and TNF-« in serum and brain tissues in model group high dose FFJSC group and low dose FFJSC group and positive control group
except the expression of TNF- in brain tissue for positive control group were significantly increased( P<0. 01) .Compared with model
group the expression levels of ICAM-1 IL-6 IL-8 and TNF-« in serum and brain tissue in high dose FFJSC group and low dose
FFJSC group and positive control group except the expression of IL-6 in brain tissue in low dose FFJSC group were significantly

reduced( P<0. 05 or P<0.01) . Conclusion HPLC analysis method for this preparation is successfully established and the method
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can be used as a quality control method for this preparation. This preparation has protective effect against ischemic stroke in rats by

reducing the expression levels of inflammatory cytokines and alleviating brain edema.

Key words: Fufang Jiangshen capsule; ischemic stroke;
ponents;  nerve protection
( cerebral ischemic stroke CIS)
2 ICAM-. IL-6.IL8. TNF-«
1
2
HPLC
1
1.1
Tecan sunrise
; TGL16gR
; HWT-6B
; DY891

( UFLC20AD-PDA) ;
: Kromasil C18 (5 pm 4.6 mmx250 mm

NOBEL  ); ME235S
: KQ-300DE
1.2
SPF  SD . 180-220 g
(
SCXK( ) 2008-004,
1.3
(
( 20190912;
) ;

( TNF-o) . ;

inflammatory factors;  high performance liquid chromatography;  com—
-1( ICAMH) . -6( IL-6) .
-8( IL-8)
; 190405
° N HPLC
N Honeywell : :
: N N N A,
B 98. 0%
; ( 20180901 .
20180902.,20180903 0.3¢g/ )
2
2.1 HPLC 5
2. 1.1 . Kromasil C18
(250 mmx4.6 mm 5 pm) ; (A) -0.1%
(B) :0-20 min A 5%—10% 20—
40 min A 10%—30% 40-60 min A 30%—70% 60—
80 min A 70%—100%- 80 min.
1.0 ml/min; N A
403 nm; N N B 300
nm; 10 pl 35 C.
2.1.2
8.00 mg 100 ml 70%
A ; 8. 00 mg-
B 6.00 mg. A
8. 00 mg 6. 00 mg 10 ml
A 5
B o
2.1.3 1g
70% 25 ml
( 400 W 40 kHz) 1 h
70%
2.1.4
“2.1.3” °
); 2.1.5
B 0.01 0.05 0.10 0.50 1.0 ml
o 1 ml 70% 1 ml
12345,


卡米洛ELISA试剂盒-南京卡米洛
Highlight


* 950 -

(2) (1)
2.1.6 3
6 RSD .
2.1.7 3
00.51.02.04.08.012.024h
RSD .
2.1.8 ( 20180901)
lg 2.1.3 6
2.1.1 o
2.1.9 ( 20180901)
lg 6
( N N N
A, B 1 ml 70%
7.00 0.60 5.00 630 470 mg
0.8 1.0 1.2 ml )
2.1.3 2.1.1
2.1.10 3 N
N N Al B
2.1.3 2.1.1
2.2
2.2.1 3
( 2 vessels obstruction 2-VO)
o 12 h
4 h;0.3% (30 mg/kg)
5
o 24-25
C 37 Co 3 Morris
( - )/
0.2
4 o
2.2.2
( 0. 150 0.450 g/ml)
4 C o
2.2.3 12
( 2.2.1

J Shanxi Med Univ_ Sep 2020 Vol 51 No 9

12 . (1.5 g/kg) .
(4.5 g/kg) . (0.18
g/kg) 12 .
60 kg
(0.06 g/kg 0.5 g/kg) 3 o
1 8
(10 ml/kg) . 120 60
; 60
2.2.4
2.2.4.1
ELISA
TNF-o- ICAM-1 . IL-6.1L-8 s
2.2.4.2 2.2.4.1
( 12 )
(60 °C
3 h) (= -
3 ) .
2.2.4.3
( 12 ) 0. 9%
10% (g (‘ml)
1:9 o 3000 r/min 20
min -20 C o
TNF-a~ IL-6. ICAM-1 . IL-8
6 o
2.2.5 SPSS17.0
+ ( x%s) o
¢
; P<0.05 o
3
3.1 HPLC
3. 1.1
( 1) 5
1

Table 1 Linear equations and their concentration range of
the reference substance

( pg/ml) R’

7.84-784.00 y=179 804x—88 448 0.999 7
0.78-78.40 y=81 577x-13 611 0.9997
5. 88-588.00 y=30 988x—48 642 0.999 5
7.84-784.00 y=5510.6x-12 161  0.9994
B 5.88-588.00 ¥710 771x+15,808 0.999 3
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Figure 1

HPLC chromatograms of reference test substance and negative control samples
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Table 2 Repeatability test results of five components in Fufang Jiangshen capsules
(mg/g) RSD
1 2 3 4 5 6 (mg/g) (%)
6.963 1 6.975 5 6.958 3 6.967 2 6.976 3 6.956 9 6. 966 2 1.20
0.6322 0.633 4 0.634 2 0.633 7 0.6329 0.633 5 0.633 3 1.09
5.068 3 5.068 1 5.068 4 5.067 7 5.069 8 5.057 6 5.066 7 0. 89
A 6.334 5 6.323 4 6.326 5 6.334 6 6.344 3 6.336 6 6.333 3 1.18
B 4.744 9 4.746 5 4.747 3 4.757 1 4.746 6 4.757 8 4.750 0 1.22
3
Table 3 Sample recovery test results
(mg) (mg) ((mg) ((mg) (% (% RSD(%
0.998 5 6.955 8 5. 60 12.401 6 97.25 98.27 1.13
0.998 7 6.957 1 5. 60 12.399 5 97.18
0.994 2 6.9258 7.00 13.901 1 99. 65
0.991 5 6.907 0 7.00 13.880 6 99. 62
0.996 6 6.942 5 8.40 15.173 2 97.98
0.997 8 6.950 9 8.40 15.178 9 97.95
0.998 5 0.632 4 0.48 1.103 6 98. 18 98. 98 0.75
0.998 7 0.6325 0.48 1.114 3 100. 38
0.994 2 0.629 6 0. 60 1.2232 98.93
0.991 5 0.627 9 0. 60 1.220 4 98.75
0.996 6 0.631 1 0.72 1.342 6 98. 81
0.997 8 0.6319 0.72 1.343 3 98. 80
0.998 5 5.059 1 4.00 9.000 2 98.53 99. 36 0.71
0.998 7 5.060 1 4.00 9.000 1 98. 50
0.994 2 5.037 3 5.00 10.011 2 99. 48
0.991 5 5.023 6 5.00 10.002 1 99. 57
0.996 6 5.049 5 6. 00 11. 060 1 100. 18
0.997 8 5.055 6 6.00 11.050 3 99.91
A 0.998 5 6.323 8 5.04 11.179 8 96. 35 98. 02 1.41
0.998 7 6.325 1 5.04 11.171 2 96. 15
0.994 2 6.296 6 6. 30 12.506 6 98.57
0.991 5 6.279 5 6. 30 12.506 5 98. 84
0.996 6 6.3118 7.56 13.807 5 99. 15
0.997 8 6.319 4 7.56 13. 806 7 99. 04
B 0.998 5 4.742 9 3.76 8.403 3 97. 35 98. 64 1.11
0.998 7 4.743 8 3.76 8.404 5 97. 36
0.994 2 4.722°5 4.70 9.406 6 99. 66
0.991 5 4.709 6 4.70 9.405 8 99.92
0.996 6 4,733 9 5. 64 10. 308 1 9R. 83
0.997 8 4.739 6 5. 64 10. 308 2 98.73
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Table 6 Comparison of serum TNF- IL-6 ICAM- and IL-8 contents of rats among five groups

(pg/ml x+s n=12)

TNF -« IL-6 IL-8 ICAM-
1.42+0. 19 0.76+0. 17 0.73+0. 15 1.79+0. 14
2.84+0.36™ 1. 72£0. 20" 1. 84+0. 22" 5.24+0. 26"

2. 040, 227"

1. 18+0. 15"

1.27+0. 19%**

3.79+0. 147

FFJSC 1. 65+0. 23" 0.92+0.21%** 1. 06+0. 18"** 2.54+0. 17"
FFJSC 2.190. 21 1.26+0. 19"** 1. 340, 23" 3.88+0. 21"
P<0.05 *P<0.01; "P<0.05 “P<0.01
3.2.3 TNF-o . ICAM-1.IL-6.1L-8 IL-8 (P<0.01) o
TNF-o- ICAM-1. IL- TNF-«
6.1L-8 ( P<0.01) o TNF-o.~ ICAM-1.IL-6.1L-8
N ( -6 ) (P<0.05 P<0.01
TNF-o. ICAM-1 | IL-6.
7 TNF-o. IL-6.ICAMH . IL-8 (n=12 x+s)
Table 7 Contents of TNF-a IL-6 ICAM- IL-8 in brain tissue of rats in each group (n=12 x+s)
TNF-o pg/g) IL-6( pg/g) IL-8( pg/mg) ICAM-(OD )
2.13+0.39 8.89+1.78 0. 19+0. 01 0. 056+0. 029
3. 68+0. 73" 21. 86+3. 72 0. 42+0. 02" 0. 088+0. 022"
2.4420.417 12. 55£2. 88"** 0.24£0. 03" 0. 057+0. 016"
FFJSC 2. 65+0. 49" 15. 45£2. 96*** 0.26+0. 03" 0. 055+0. 014***
FFJSC 2. 84+0. 46" 19.93+3. 18" 0.32+0. 02" 0. 059+0. 027**

'P<0.05 "P<0.01;



* 954 «

TNF-o.IL-6. IL-8. ICAM-

7. IL-6
' ICAM-
* . IL-8
10 ) ~ ~ ~N ~N
. . 7 .
TNF-a~ 1L-6 "
A
TNF-o IL-6 ey
B TNF-«
" IL-6. TNF-o
15 16 .
~N 17 o |
5 .
. . Al B
HPLC
5 .
6.97 mg/g 0.63 mg/g 5.07 mg/g 6.32 4.75
mg/g o
. FFJSC
; FFJSC
ICAM- . IL-6.IL-8. TNF-o
FFJSC o
5
5
HPLC

11

J Shanxi Med Univ_ Sep 2020 Vol 51 No 9

J.
( ) 2019 48(3) :233-240.
J. 2016 36( 10) : 1072-1074.
J. 2018 29(6) :
698-701.
SOD.MDA
D . : 2013.
M .3
2009: 299-303.
J. 2013 22(2) :201-202.
I 2018 38( 3) :368-372.
IL-6 ICAMA
J. ( ) 2004 29(3) :326-329.
.ICAM-1.VCAM-1
I 2005 21( 11): 1281 -
1285.
IL-B.IL-8
D . : 2002:
19-21.

Xu H NieB LiuL et al. Curcumin prevents brain damage and
cognitive dysfunction during ischemic—eperfusion through the reg—
ulation of miR-7-5p J . Curr Neurovasc Res 2019 16(5):

441-454.

J. 2018 16( 1) : 151-154.
A
J . 2019 36(8): 1012 -
1017.

] 2019 17(20):

3195-3198.
J. 2019 25

(3):94-99.

Cheng Chin-Yi Kao Shung-Te Lee Yu-Chen. Ferulic acid exerts
anti-apoptotic effects against ischemic injury by activating
HSP70/Bcl2-and HSP70/autophagy-mediated signaling after
permanent focal cerebral ischemia in rats. J . Am J Chin Med

2019 (2):1-23.

2015 29( 6) : 77-82.



