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PREANBERPESFHERARX, LEEZEER
BMTULEHERNESERA ABEL2RREY
ENGRRBGER, EREERPABMLE S
Mz ARBAERNAYHE RHELEREEIN
A T 0 , B T RE 5 B S R BR 5 W IR IO L . B
KREFENMNZLEBRAZBFRRENHLREN
B, kS R TR Y R LA B R IR
WHBERERFTLE I TEE. Bl FERPIET /A
[ 0 I B 2 TR MR K, X R LR R
LA, SERHREE XS EENHAXRE
R BAWER, TLARAN ARNERERZL
R A5 EIENRRELRAERMER XY
NEBFHBEIHRIBANEREE.

/N ARIRB BT (AnX) X BB )
@ BE, TH—-FER NEXFRTRE L,
AEBF,InX X #HKRERB, HXEHEY >
0.9, FIMTRERN ARG RKE T —R3 ¥
BOAFEEMMBAR , RBHLE R B shd 8.

25k BE I AS AL 3 K 7E B R W ) BE R —
B v, I8 T 7% R P IR 9 BE i 25 9786 30 min, 8/
T8 XF 7K 43 B T WSSk B AR E » B 2 o R A R
FRE, MEMFA Fick's 7, KREKRKEE
MR BAYEEEFNBTHRK. REAEER
BITRBEEHAERN 120 mg/d, BEA S KR ZE
HAEZEERES B RKREFRANEN 1. 08
mg/100 g, AELRITRERXRBEREHRE N 50~
150 pg/mL,Bf 40 mL W S Z5Y 2~6 mg, HA&
AURBAYFEEEFE T HRBIELR.

ELBRERRANTBEREL N LB/, BRI
818 (4 h BHCR(TY 20% %40 JRE T B R
BRI/, BB EIRE/AD, A S & o A4 Y IR BT
B EEHREENFRORALRE . EFELH
AFEBRBHABHENREE, B THRITSA
R B HEN R W2 H 0, 7T LA A 38 B i
BB, R R IR KSR £ AL T
ERLEFRN ALRERTATRERELEHR
WEMRBGERLNGNMEZ, HERAERBFE
KR BHTHYESHEENELENNIEE
PR, LA L F B>, B ML S Tt
A AR 3 700 B T 1 45 B VIR W3 o, X 4R 1 AR R
BRI BB R R — PR,
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Effects of total flavones from Herba Epimedii on experimental myocardial ischemia
and hemorheology of animals
WANG Qiu-juan’, PAN Zhi-wei!, YUE Pan', KONG Ling-yi*
(1. Department of Physiology, China Pharmaceutical University, Nanjing 210009, China; 2. Department
of Natural Medicinal Chemistry, China Pharmaceutical University, Nanjing 210038, China)

Abstract: Objective To observe the effects of total flavones from Herba Epimedii (TFHE) on the
experimental myocardial ischemia and hemorheology of animals. Methods The model of acute myocardial
ischemia of rats was established with pituitrin and the model of acute blood stasis was established with
high-molecular dextran. The effects of TFHE on the electrocardiogram J-point of acute myocardial
ischemia model and the hemorheology of acute blood stasis model were observed. Besides these, the effects
of TFHE on coaglutaion time in mice were observed. Results As compared with the model groups, high-,
middle-, and low-dosage groups (24, 12, and 6 mg/kg) of TFHE could obviously improve the abnormal
electrocardiogram J-point of acute myocardial ischemia model, also could effectively prevent the ascending
of .whole blood viscosity C(high-, middle-, and low-shear rate), packed erythrocyte volume, and
fibrinogen. High- and low-dosage groups (34 and 17 mg/kg) of TFHE could obviously lengthen the
coaglutaion time in mice. Conclusion The results suggest that TFHE possesses protective effects on
ischemic myocardium, which may better hemorheology, decrease the whole blood viscosity, prevent blood
from coagulating and improve the circulatation of coronary artery.

Key words: total flavones from Herba Epimedii (TFHE); myocardial ischemia; hemorheology;

pituitrin; high molecular dextran

B¥%E Herba Epimedii H/NREPIBREERE
Y., % EE B HB (total flavones of Herba
Epimedii, TFHE) 2 NEFEZH FRERKA K
B4y. B #EY, TFHE A B GRE . EEEE.
UM BB RE E R R/ S A
WEAMR L L, TFHE REA B & KBER K
M ysh f2M . EF b, KPR WE TFHE 5§ 354)
SEEeEC UL ER L B M WP AR A AR, R R R A
FRELH M TR .
1 ¥RE5FE
1.1 #Z&5EM.TFHE GE45 % 85.4% Ll L,
HPEAGRKREFXRGY R ERE, AEE
BRI R R .. B R EHW,0.05 g/mL,
JEE P AIZE) T, S 020803 . d P H 2GR K%
HZ N SO E R AR R AR, R AR
Yk HI 2,10 U/, #65 200005015 ifl 3% 4F 4
EARNERNE, TERBELRA R, #5
030026; B F A HEEEF (Dextran-T500), 18X} 47
FHE 482 000,Sweden Pharmacia $#24t,10 g/¥#,
#5 17032002 ; HoAth i 70] 25 9 T 66 7 #7 40
1.2 XB3HY:SD KR AHE 180~220 g, fEH
¥ BHMAR,RE 18~25 g, BEER ¥ HHTT

THEWLZSYEHAGRME, §HIES:SCXK ()
2002~0018,

1.3 FEMNB/.ECG—6511 M.omEMN, HA
NIHON KOHDEN 74 #]; LBY—N6A", jié % X #
BB DL LB M AE AR ; TU—1800 35071 WAy
FEI, AE ST EAERRELA.

1.4 W

141 MHARAELCNBOEROCBENE
e, SD KR 56 RSN 7 H. ERA (B
FEHEBEBMEK) EHA B TFEREHEEAK) B
BRA (ATFEEBEH AEMEHA (ATERRE
9% 24 mg/kg); TFHE & .#H . EH & (24.12.6
mg/kg) A. UEEAHR v A, KREH
10mL/kg, #4% 5 min /5, 3% REHKZH
(1 mL/kg) ip WREE)G, MEMLBE 2, 8 1T FER L8
BALIER—-BRERCRE  FEERFEAA. B
ER REFAN  HMSHYRE v BEFEHR
(0.75 U/kg),id FEH )5 55.30 s.1 min, 2 min,
5 min.10 min.20 min.30 min B E.CEBEE. UL 84
BEEM ] R (QRS BB A RS T BHZHELL) W
BREE CA/nV) UERBAHRA] ARE RS
R (U] RREEL>0.1mV ER] A8
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B1) 1 V4L LGk L 728 B P 25 7 S 1B AR
1.4.2 SR s R A Y o 900 o AR F B
SD kR 56 R, A RAHHER 1.4.1 W, &4
BWRivAHSILEBHIK AEKBEERN
10 mL/kg BRIE R HSM, R AR FHE 4 KAWL
HE iv B TAREEE (500 mg/kg),6h FEXR
1,85 RBZLEH iv1 &,15min JFH 10% 5
hri8 10 mL/kg ip BREF. B ESNBKEUL 5 mL, A
RHE; BW 2 mL i, EDTA i, HHR 1 mL
RPN FRFERXMBEHET LS. . K
AHFRHSMmMBE;R 1 oL FFEREDL, WEaH
MEM., B4E 2 mL EDTA $i#Eiil,3 600 r/min
B 15min G2 WEMRPAEEARWE. AN
FREHERAE 201 C,
1.4.3 %t/ BUgE M B R R Rt BB R/ RL 50
ROERER¥ BN 5 H, B4 10 R, 45HIE
BE BTESEEHEEK.BHEA (BTFEED
#),TFHE & . &R & (34.17 mg/kg) H, BERE
FHW Gimg/ke) H. BHEZR iv A% 5d. &
HAHEBINR 10mL/kg, 5 RAHERE
WK 1 mm BB EHERAD KA RBEERE #8 Ik
M\, B B TAE AT B, W B B A
EFPRTFELE. BB 0s TN BEBHAHEY
0.5cm, MEFMAALMBELEHR. HBENES
B SR 1M B s PR ol 2 2 A B ) B O 6 ML B[R] , B4
EWmBEE N FHERN I ZROEMAE., XX
BEEHE A5+ C,
1.5 St . XRPEA o+ TR, RARE
R EMHTHR B EN LR, AR
HERA: B,
2 BR
2.1 XMAaEosD KBROBE ] SHEH. HR
WOEBARIER LS, KR ] RRB AR

BEHBAR (P<0.01), B/AEB BRI BFHEHS5H
HAKHE,] ARBNEBEERAFHBEL (P>
0.05); SIEWALE,] KRBHBIEEHAEAR
(P<0.0); HARBEEAA T LZ KA Y LA
B ] | R4 M, TFHE &, &H 2
ST T AR O 8 IR O B (P<0.01); M)
BRAAD L, BB T =W B R B R
(P<C0.01); %8 TFHE 7] 4 o0t fi &0 JLER I
RBCHE] S EA. SEMHARFRAML, B
R T SR [R) R T A O BT S O LR I K B B
B ] AmAEd (P<0.0D),

2.2 XK AR Y R BRI R A 2 G R -l R
2H R, EEFHAML MEAN2NEE (F.P.
B2 AARER AEBERRMEYHEAR
(P<0.0D), RAMBEAS TAHRBHEREFBERT
RRMPRA, SERAML, FEANSNEE.
SHARERGEBECRNWELHEEL (P>
0.05); SIEWAHMIL, , BREAN 2N E K CHAKRE
BRABEARNBYHBART (P<0.0;3HH%E
1 TFHE 3453 AT B0K B RO A6k 0 i B

JENE®R ts, n=8)
Table 1 Effects of TFHE on J-point of ECG
in rats with acute myocardial ischemia

induced by pituitrin (x+s, n=8)

4 3 W™/ (mgekg™D 3AJ/mV T BB
E¥ — 0. 010£0. 003 1
HE — 0.713+0. 315%#% 7
b:3'8 — 0.661+0.287%% 7
BERE 24 0.0934-0. 026 * *24 3
TFHE 6 0.22040. 103~ * A8 5
12 0.206+0.067* * AL 3
24 0.37240.082* * 24 4

SEBHAKE: *#P<0.01; HEMAWK. **P<0.01;

SRgaAtE. 22P<0.01

## P<0. 01 vs normal group;  * * P<<0. 01 vs model group;

AAP<0. 01 vs solvent group

%2 TFHE HABRAEOFEIMARTFLHEM GLs, n=8)
Table 2 Effects of TFHE on hemorheology in acute blood stasis model of rats (x+s, n=8)

- &/ 2 MmFHFE/(mPa «s) A HREHIE/
(mg * kg™!) fEH1 10s7? %47 20 s? H14] 60 5! $147 80s1  EHI 120s7! EB/% (g+LbH
E% - 8.31¢1.21 6. 574091 4.9240.63 4.6040. 59 4.1440.57 39.14+4.2 3.6140.17
BA - 14.93+2.26%%  11.05+1.41%#%  7.50£0.72% % 6.8440.65% # 6. 0410, 62% # 52.646.7% % 5.1841.12% %
39 - 13.5141.56%%  10.15+L.01%%  7.13+0.55% % 6.5440.45% % 5.8430.36% % 58.0+3.0%% 4.3340.68% %
b 15 3 2 11.6841.19* *4  8.79+0.98* *AA 6.0340.41* *28 5.5040.27* * A8 £.8240.25* * A2 36.842.2% * AL 3.8940.19" * 4
TFHE 6 11.1941.21* *AA 8,6040.82% *A0 §.1440.54* * A4 5,6840.46" A2 5.0940.38* *2  36.8+1.9* *A8  3.9740.10* * &

12 1.5142.48* A4 8.3541.66*
24 10.7142.36* *A48  8.2941.48*

*OA 5 7941.03% * AL 5.3040.88* * AL 46940, 74% * AL 34.3402.8% * AL 3.8940.10% A
*AA 6,1340.93% AL 5,6740.81% * LA

5.11+0.72* & 36.445.8% * A8 4.0340.56% 4

SEREKE. **P<0.01; SHEMKE. * P<0.05

##P<0. 01 vs normal group; * P<C0.05

**P<0.01;
* * P<C0. 01 vs model group;

S®ia . 2P<0.05 24P<0.01
AP<0.05 AAP<C0.01 vs solvent group
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BEARTIRZ ARG Y X AR K R B A2
W, SEBMHAMEL, TFHE §. 9. KA RAY
A BRKENFEE (&P BB LARER
BAAEHEME (P<0.01.0.05); 5B HHM
A BRELNEE (.9 K0 248
EREAEEAREHE (P<0.01,0.05); FH
TFHE B Bk EMPFERMRKBRHMBEH LS. 5
BHAHSEREAHEL, BRE SRR B %
I R R K R AR 2 M B IR FR (P<<0. 01,
0.05),

2.3 X/NRBEM AR . R 3 F L WA
MEFHME, HHENNEZFBEEBEEEX
(P>0.05) , RAWBHEEERFHRZ ALY /DR
BmAEEEE. SERAME, TFHE &. KN
(34,17 mg/kg) 4 ¥ 8B B B % + /) B & 1L A [A]
(P<0.01); S HAMI, TFHE & . EH 24
BEER B FE K /N BB LB ] (P<<0.01) ;3% 8] TFHE
BEAEHBHRENER. SERMASBRAMLL,
EREEHNAFAEREHBWERER
(P<0.01),

%3 TFHE /) RELMEHENE Gts, n=10
Table 3 Eﬂects of TFHE on coagulation time

in mice (x+s, n=10)

M # B/ (mg « kg~ B 1B E] /s
et 1 — 81.0+20.0

b3 8 — 96.0119.0
ERE 34 120. 0424, 5##284
TFHE 17 123. 0£29. 8##4A

34 120. 0424, 5% #484

5ERELE. **P<0.0l; SHEHHHE. 44P<0.01
## P<C0. 01 vs normal group; A4 P<C0. 01 vs solvent group

3 iTig

HRR v BEBHE)T, w7 R 3 6 5K 30 Bk i
TR, A BN R, & RO BRSO
e met A LBEMREEL W TERE.N
BLEE.) SHRBES BREEESRERTER
& ] BARBE.T KAEAEE R PE4 0 HLER M)
Birytets . LREY, TFHE F.H KA BEHYA
BRSO DL K RO B E T R, A
M#7m TFHE ¥ EXRSEONBRMLAE —E
ORoIE ¢

A, ERRET iv BT ARSI AR
S MBERMME TFHE X/ BB ot 8 iy &
W . P BR BHIE R O E, E M AR L AER.
B BHELHENEE B.PETE.4
SRR A 4 B R O B R I B U S AR AT A K
MR R . LR WARR A Y T AL S e T
A B YR 7, T R A4 T R 5 300 L 68 aft B
BEFRE. LR LW, TFHE 7 B B KK 2% 5
BREARMN2OEE CARER. SEEARNE
AR EE /R BB B 1] . 45 R38R TFHE fEs#
i A B K B A I VR AR 2, TG R 40 T I e Y B
R AR 51 FE PRy » B3 fol 00 LSO 3, R A 4R
B IE % ARIAT , 58 LV 0 0 o 4 T 0 FOLAGR o o
—¥mE.

SR, TFHE A& —& M3 atk.0 JLskm
BIFE R, OO BT BB 5 k3% I R AR 22 0%, oAb L
HERSEH—-BBEARR.

References :

[1] SunY, Wang J M, Luo Y Z. Effects of total flavones from
Epimedium L. on IL-2 and NK activity in immunodepressant
mice [J]. Chin Tradit Herb Drugs ((FE2§), 2002, 33(7):
635-636.

[2] Huang X L, Zhou Y W, Wang W. Pharmacological research
advances on total flavonoids of Epimedium [J]. Chin Tradit
Pat Med (R4, 2005, 27(6): 719-721.

[3] YueP, Wang Q J, Hu Z Y, et al. Effect of extract of
Epimedium brevicornum on dog' s hemodynamics [J]. Chin J
Nat Med (ChEXKRZY), 2004, 2(3): 184-188.

[4] LiSY, Jiang S Y, Wei H C, et al. Pharmacodynamic
research on alkaloid and chromocor of Leonurus heteropyllus
Sweet in isoproterenol-induced myocardial injury in rats {J].
Acta Univ Tradit Med Sin Pharmacol Shanghai (L ¥FEZ
K%M, 2006, 20(1): 61-63.

[5] HeiAL, Xu P X, Sun S S, et al. Protecting effects of
Baicalin on isoprenaline-induced myocardial injury in rats
[J). J Cap Univ Med Sci (H#HBEM KE¥#H), 1999, 20
(2). 86-88.

[6] TianJ M, LiH, Ye J M, et al. Effect of ginsenoside Rg; on
chemical myocardial ischemia in rats [J]. Chin J Chin Mater
Med (PEPZHRE), 2003, 28(12): 1191-1192.

[7] FanY, Bai D C. The experimental study on blood com-
ponents and hemorheology in high blood viscosity rats [J1. J
Chin Microcir (*FEMAEFR), 2005, 9(2): 104-107.

[8] ChenQ, Deng W L, Sun R Y, et al. Methodology in
Pharmacological Study on Chinese Materia Medica (‘F# %
BF 5% &7 35 %) [M]. Beijing: People’ s Medical Publishing
House, 1993.





