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Protection of Total Flavonoids of Puerariae Lobatae Flos on Myocardial

Ischemia-reperfusion Injury in Rats
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2. Henan University of Chinese Medicine, Zhengzhou 450046, China)

[ Abstract | Objective: To investigate the protection effect of total flavonoids of Puerariae Lobatae Flos on
myocardial ischemia-reperfusion injury in rats and explore its possible mechanism. Method: The 72 Wistar rats
were randomly divided into sham operation group, myocardial ischemia-reperfusion model group, positive drug
control group ( Danshen tablets, 240 mg-kg ') , total flavonoids of Puerariae Lobatae Flos low, medium and high
dose groups (20, 40, 60 mg-kg '). The drugs were given for 28 days as preventive administration. The rat models
were established by clamping the artery for 30 min. After successful modeling, the areas of myocardial infarction
were determined by triphenyltetrazolium chloride (TTC) staining; the morphological changes of myocardial tissues

were observed by htoxylin eosin ( HE) staining; the levels of total antioxidant capacity ( T-AOC), adenosine
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triphosphate ( ATP) , adenosine diphosphate ( ADP) , aspartate aminotransferase ( AST), lactate dehydrogenase
(LDH), and creatine phosphokinase ( CPK) were detected; the levels of tumor necrosis factor-ac ( TNF-or) ,
interleukin-6 (IL-6) and IL-18 in myocardial tissues were determined by enzyme-linked immunosorbent assay
(ELISA) ; the levels of Bax, Bcl-2 and Caspase-3 were detected by ELISA. Result: As compared with model
group, myocardial infarct size in the total flavonoids of Puerariae Lobatae Flos high dose and middle dose groups
was significantly decreased (P <0.05, P <0.01); the histopathological changes and cardiomyocytes apoptosis
were improved in total flavonoids of Puerariae Lobatae Flos high dose and middle dose groups, and the effect was
most obvious in high dose group; the levels of AST, CPK LDH ADP and ATP in serum, as well as TNF-a, IL-6,
IL-18 levels in myocardial tissues were decreased significantly in total flavonoids of Puerariae Lobatae Flos high and
middle dose groups (P <0.05, P <0.01); total flavonoids of Puerariae Lobatae Flos high and middle dose groups
up-regulated the Becl-2 content in myocardial tissues of rats, and reduced the Bax and Caspase-3 content.
Conclusion; Total flavonoids of Puerariae Lobatae Flos could effectively lower the areas of myocardial infarction,
and improve the histopathological changes and cardiomyocytes apoptosis, suggesting that total flavonoids of
Puerariae Lobatae Flos had protective effects on rats with myocardial ischemia-reperfusion injury, which may be

related to its effects on reducing the infiltration of inflammatory cytokines and decreasing the apoptosis of myocardial

cells.
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FARM BAH HESH(BE TSR, ZE 1S
A HEZHE SO &) 8RS BRI =
24 (20,40,60 mg-kg ™", 5 A6 A8 R A7) R K U
SR AT B AR R = K 5 R R = T AR
KRN B A5 24000 i, OF DL SE IR 09 i), 1F B 1R 57
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REVE R Y ST BRI alim & 1 T 45 DIIK &
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Jok B i, ¢ 30 min 5.0 (4 °C,3 000 r+min ',
15 min) B E A - 80 °C vk 7R £, T I 35 2
FEAR B E o B f5 T HCT O I T Uk A B AR K
ep g Y IR, BY A FLZR LR Y A2 = R A
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FETHAR , LA 0 43+ B9 A% 0T £ A= B ER K 6 B, &)
W WAL IRAT

2.3 CUVEEZETE AR A E 525 58 BUE , S R
i RO IEZEZL, - 20 C ¥R AF 30 min J5#E17Y)
AR CJREL T mm) BT 1%2,3,5-4 6 =R
PUZ e (TTC) W, T 37 CHBE P RLHF
15 min; 15 20412060 A0 X 5K (4, 3@ i BI-
2000 B= MG 5 1 22 G0 vt 50 ILZH S0 58 1T R
2.4 EARULEE

2.4.1 7 T-AOC, ATP, ADP, AST, LDH, CPK

M3 H T-AOC, ATP, ADP, AST, LDH, CPK # & 7K
S, R 2 e R R v B AR A

2.4.2 W48 IL-18,10-6, TNF-, Bax, Bel-2,
Caspase-3 il >R H ELISA & il 0> L 4H 414
KW h Y TL-18,1L-6 , TNF-o £ 1 7K F, ELISA 6 ]
L JULAR 4 47 Bax, Bel-2, Caspase-3 & 2, 46 il J7 v
o4 F i) U I B A T

2.4.3 JRARR-PHL(HE) G 605 RO L2 41
WHRAS S KBS , R0, 10% H
P VA R T, A AL B YD R HE e ol i RUBE
TFLEE K R0 LEH S B 4 AR 4k

2.5 geitsEsr R SPSS 21,0 Bk b B A A
FRABIE R & 2 s BB RN, 4L s FH
KR 2 K3t %R J5 22 43 Bt Al Dunnett-r £ 55,
PLP<0.05 hERAGITFE L,

3 &R

3.1 X MIRT KEUC WU SRR E B 2 51
FAR G b, AL 20 R B0 WL 204 B 1 A 25 T
(P <0.01); SEEMALE, B ISRHA B
Ak T AR e 7R e 20 L ZH SR BT 1 FR BRI (P <
0.01) , 55 4k & 2 i v 7] 62 20 .0 I 24 2245 2E 1 Y
WREAR(P <0.05), WK1,

1 BRBEM MIRI KR OHNAREREBAOHM(x £5,n =

12)

Table 1  Effect of total flavonoids of Puerariae Lobatae Flos on

myocardial infarct size in MIRI rats(x £s,n =12)

21531 HH/mg-kg ™! O L ST B T8 R/ %
BFA - 0%
[ - 52.16 £7.34
LhH SR 240 21.42 £3.62%
A6 R 60 34.76 £4.13%
40 38.29 £4.36"
20 48.18 +5.69

TS " P <0.05,7 P<0.01(£2~6),

3.2 %F MIRI KB H T-AOC, LDH 7K 5 () 5 i)

S5RFARL e, BRI K B g T-A0C /KF
EREAL(P <0.01) ; 5BIAV WAL, &7 FH 2 FH A
AL E AL BT S R AL T-AOC W E T (P <
0.01) , 5546 K ¥ i v 57 B 4] T-AOC B B T+ (P <
0.05) ; 5T AR i, BEALZH R R E LDH /K-
BEFE(P<0.01) ; SEMA LK, Z ISR
PEZG A B K BT L N & 4] LDH B 2 T
(P<0.01), W2,
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®2 BREBEEI MIRI XRMF T-AOC #1 LDH 7k T ) % i

(xxs,n=12)
Table 2  Effect of total flavonoids of Puerariae Lobatae Flos on
serum T-AOC and LDH level in MIRI rats(x +s,n =12) U-L~!
45 F 4k /mg-kg ™! T-AOC LDH
R F A - 19.86 £3.81%  648.3 +101.5%
i 7 - 9.14+1.68 1253.8+194.1
Hh PSR 240 13.96 £2.26%  765.1 =151.8%
B AL K 60 14.41 £2.36%  844.7 +176.2%
40 12.35 2. 18" 881.6 +182.6%
20 11.57 £2.03  1084.3 £217.9

3.3 X MIRI KR35 o AST, CPK 7K - (%) 5% i
SR FARA A, BRI H KR AST K-F 8 3% 7
H(P<0.01); SEAALE, S A%
2 B AL M T R 4 AST B L (P <0.01) ,
B A8 S BT R 4 B RN (P < 0.05) s 5T
AR b, # R 2H RRRUML T CPK /K- & T & (P <
0.01); HHAIH AL, 07 MH2 R IR 25 20 55 4k
MO PR 4 CPK B E K (P <0.01) K
%3,

®3 BREBEMX MIRI X R M# AST #1 CPK 7k F § & I

(xxs,n=12)

Table 3  Effect of total flavonoids of Puerariae Lobatae Flos on

serum AST and CPK level in MIRI rats(x £s,n =12) U-L°!

A FlE/mg-kg ! AST CPK

B FAR - 315.47 +58.21% 578.6 =88.5%

8 - 694.64 +112.74 1 133.8 +204.6

CWipEE i 240 463.23 +£78. 437 746.6 £121. 4%

B AL S B 60 486. 51 +84.56% 786. 1 +136. 4%
40 513.65 +88.36" 851.6 +162.5%
20 611.57 +104.91 1 046.7 £216.9

3.4 XF MIRT K BLUILVE o ATP, ADP 7K - 1Y 52 Wi
TR, BRI H KR LE ATP KF 82 A&
(P<0.01); SR WE, B SR HEAH &
A6 GVH R S ) 4 ATP B PR (P <0.01) B 465
B R 2 ATP B BRI (P <0.05) s 5 FAR4H
P, 15 80 41 K BRI 5 ADP K OF B (P <
0.01); SR W, 207 FH 2 Fr BV 25 40 5 A A
B L ) i 4 ADP i E BEAIR (P <0.01), B
4,

x4 BREZEW MIRI X R fl7%F ATP, ADP £ = M % g

(x+s,n=12)

Table 4 Effect of total flavonoids of Puerariae Lobatae Flos on

serum ATP and ADP content in MIRI rats(x +s,n=12) U-L°!

214 F 4/ mg-kg ! ATP ADP

[EEREN - 315.47 +£58.21% 578.6 =88.5%

LY - 703.64 +112.74 1 133.8 +204.6

CWiper 30 240 433.23 +68. 437 746.6 +121. 4%

B A S H 60 466. 51 +74.56% 786. 1 +136. 4%
40 493. 65 £78.36") 851.6 +162.5%
20 651.57 +94.91 1046.7 £216.9

3.5 X} MIRI & B0 IL4H 20 TNF-a, IL-6, IL-13
HRMEmW  S5EFAR bR, SR R Fo g2
TNF-o AP T (P <0.01) ; 5REAA AL, &2
T P15 R B 2 A B AL R IR R 4L TNF-a 5
EREAR(P <0.01) ; 5T A B, BRI K B WL
A IL-6 KW E T & (P <0.01) s SEAIAH AL,
ST PES R PR 2541 B 4K BB R Al 1L-6
BEREAR(P <0.01) ; 5T AR A, BRI KRG
LA 2L IL-18 7K 8 & T (P <0.01) ; 5L 4 L
BTSSR Bk 2 A E AR R R L R
IL-18 W MR (P <0.01), WLES,

*x5 BRBEM MIRI XROAEL TNF-o,IL-6,IL-18 EE2MH M (2 5,0 =12)
Table 5 Effect of total flavonoids of Puerariae Lobatae Flos on myocardial tissues TNF-a,IL-6 and IL-18 content in MIRI rats(x +s,n =12)

ng-L’]
21 ) FHt/mg-kg ™! TNF-« 1L-6 IL-18

B A - 23.53 £5.59% 10. 67 £2.37% 23.49 4. 46%
LY - 45.47 +7. 62 29.71 5. 63 51.34 £6.97
Bh SR 240 31.34 £6.13% 18.54 +3. 142 34.17 £5.72%
B AL S T 60 33.24 £6.27% 18.78 £3.27% 37.46 £5.98%

40 36.38 +6.39 21.23 £3. 64 39.19 6. 14%

20 38.67 £6.69 25.70 £5.33 45.17 +6. 44

3.6 X MIRI & B0 JILZHZH H Bax, Bel-2, Caspase-3
SENEmW 58 F AR, BRI KR O N4
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FARPE 2 B (P <0.01,P <0.05) s S{EF AL
Lo, 8 R 2 R B0 L Y Bax 5 B THe (P <
0.01), 5EMA L, B I 1+ 2 v 4 5 4L 5 i
f R A Bax & B EFEMR(P <0.01) s 5B F

AU, BRI R B0 LA S Caspase-3 7 & B 2
T (P <0.01) , 5EORA E, TSR A &
AE BB 5 L PR A 4 Caspase-3 & R FFE (P <
0.01), e,

xR 6 BiEEFN MIRI X RO LA SR Bax,Bel-2, Caspase-3 S B (2 5,0 =12)
Table 6 Effect of total flavonoids of Puerariae Lobatae Flos on myocardial tissues Bax,Bcl-2 and Caspase-3 content in MIRI rats(x +s,n =
12) mg-L~!
2H 71 ﬁﬂ%/mg‘kg'l Bel-2 Bax Caspase-3
BFA - 0.17 0. 02* 0.12 +0.01° 0.07 +0.01°
(% - 0.34 0. 04 0.91 +0. 14 0.21 £0.03
BH SR 240 0.45 +0. 07> 0.35 0. 07> 0.12 0. 05°
B AL R 60 0.43 +0.07° 0.57 0. 09” 0. 14 £0.05”
40 0.39 +0. 06" 0.63+0.11° 0.16 0. 05°
20 0.33 0. 04 0.86 +0. 13 0.18 £0.05

3.7 X MIRT R [ WLZH S0 BRPE R 257 U (9 32
Wi RS BT, (BT AR LR B LZL 2L A A 0
LA A T 2 ) B 25 IE R WURCET 4k 747 HES 5 45
2R R B0 JULEH 2 40 i ] J5i 7K i 28 L0 WLET 4 35
L O JULER M 52 o 3 € N X s AR s R AR B

B G I7 5, MIRT R RO WLZH 20955 A% B I ol 35
L1,
4 itig

O JUUBR I T RO L 2 BRI S FERE T 5 1 R
O JUE A USR5 105 B8 43 D B A (O A BRI 2
MIRL & ML &2 2%, BAT 2 @48 245 5 1) Z bl
i, RS e AL R AT R R k. B T
WIS 22 550 WL SR I F- 0 I el 2t
Ko BRI B AR B S ATP RE B QS
BEAG ST A IR B | R T A 2 MIRT g B A2 4o
Tt e R R R ) 2 IR B A% 451 403 BIL A 22 1) A B 5
BERIRHLEI S 2

BUARZY B2 AT 5 R T, 3 I 2R AL 5 W R A ) K
AR = SR TS 2 B A LR (P
PPERETT WG BR B H R LR AP0 LA T MR 2 o 2h
BRI o A0 B A R 1 G v 25 8 A6 P oA O
PEMIT, X A/R 45050 JUL 20 0 5 A7 B R £ 47 A
AL 340 SOD 3% 1 g i 0 ILBT A AR BE T I BR F
Ky

o JUL SR I PR O R i A o, G LA R A
o A RS R A eh 2 R A R AR A
IR 0 T A 8 o 4 6 3 2 e s s UL ZH Sk — 2P
B o PR A bR BT T R W, PR Tk RE g (T-
AOC) 7K F- R ML HIR BT 480 Ay 245040 E 1 R/

AMRTFARM B BB C. ZIrFH S 4D B 4L S = 60 mg-
kg "L B B LI 40 mg-kg T AL FL BB 20 mg-kg ™ 45
Bl BHEZEMMOCNSRODBXFTRRONALREREEE
B &0 (HE, x 400)

Fig. 1  Effect of total flavonoids of Puerariae Lobatae Flos on

histopathology changes in myocardial tissue of MIRI rats( HE, x 400)

FEAE AR I3 o0 JUEE ( AST, CPK, LDH ) /K
- 123 -



223 B 12 1)
2017 4£ 6 H

RESSEAFZERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 23 ,No. 12
Jun. ,2017

S0 WU SUIE % 18 17 0 38 A Ak 48 b, 18] 1 52 e 0 L
S AUIR A AR BT L, T-AOC 7K 5 L J2 AST, CPK,
LDH 1% 4 fef% B 82 ) N ML AR bt S AL aE 1 0 WL 21
BRI o A 9T S BLES A6 A B R fE 19 5 1 35
T-AOC &K, FEAf% AST,CPK, LDH 7KF, 384 38 .0
WLZE 25t S Ak BE 7 L B AR 460 A0 0 40 3 L o0 o0
Uitie .

W IR 1 (ATP, ADP, AMP) J&t /= ) 40 40N 7 )
e = REwE AL &, OB i 3 10 k8
BL, O UL Ul 1 T8 0 2o 2 5 7 2 g AR 25 L

7 T A EE B, A PR AR T T 48 P R e 4 o
B, e 1 7 TH M) e ek AR A il 0 LA 8L 2R AR & AR
AR PR WL G B B AR R
B A6 S e A2 AR N e s A, G2 O LA LB
TR A Rk 3 O L SR R

MIRT ) % 5 L6245 2 B 240 P51 L 366 23 7
o FE IR R R AN TR AR AR 2 R R A T
GG THE W EY, e g s
S L 1 A MIRT B 455 9 %2 0 & 1%, MIRI i 7%
i, NF-xB 15 LA AL , #E A 40 i B 9 96 3% TNF-a, TL-
18, 1L-6 45 [ (1 ¢ 1, 1 T 412 (o v Atk o 200 J 76
LSk 1t X A7 R L A 9S00 WLZEL BL I T g
I Koot WUBR A2 . 38 46 B 9 B E 2 3 P ik TNE-
o, IL-6  IL-18 Rk & & , A & ek 38 0 L ZH 240 17 2ok
R 38 B AR AE S o

Lo JILAH ff 08 7= 52 MIRI % &3 # |, Bel-2, Bax /7
TE T 4 B N — X 98755 48 B 08 T ) 2 A, Bel-2 ] i
ZH R T, Bax I HE A0 M UR T, % KO B
RIMMII TAF O, IF VTS T — 2 Caspases [ilf & 7]
RN AT, o Caspase-3 J& 41 i 1 () £ %
AT, 15 AL 7T 43k 400 L P9 1) T R 1 RO Y, T
T A0 M T AR IS kB, E AR A B 9
Bel-2 &4, [& % Bax & &, HF&{IK Caspase-3 & &,
A BRI LA 240

BALLEW ZE SR P AEREER Y Z — &
BF 5T S U5 46 2 B TR 44 98 0 ILZH 20 T-AOC fig
f2 JE AR B G 5E 0, B A0 LA 19 51 R 1) — &R 5
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