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Effects of sodium magnesium fructose diphosphate
on hemodynamics in myocardial schemia rats
ZHU Shen — yin , et al
{ Department of Clinical Pharmacology , College of Clinical Medicine, Chongging Medical University)

[ Abstract] OBfective:To investigate the effect of sodium magnesium frutose diphdéphate {FDPM) on hermody-
namics in myocardial ischemia rats. Methods ; Acute myocardial ischemia model were induoéd by pituitrin in rats,
and then hemodynamic variables were monitored with multlchan.mal blolc.gml signal analytlcal system. Results .
After admimistation of pituitrin MAP and LVEDP were increased, IT was proiong’ed HR, + dPAdt,,,., — dP/
dtp., and Ve — SkPa were simultaneously decreased. After i. v. bolus injection of FDPM, + dP/dt,,,, ~ dP/
Aty » Voe — 5kPa and Vpm were increased in the rats suffering from acute myocardial ischemia induced by pitu-
itrin; MAP and LVEDP were decreased; IT was shortened, and meanwhile HR was lowered. The effects men-
tioned above were dose — dependent. Conclusion : FDPM can improve hemedynamics of myocardial ischemia rats
induced by pituitrin,
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.
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ATERE,

A3 FE

% Wistar B4 BUB & 48 (0. 7o /K) B W B,

WEEE, SRR I A LB T, O B L TR
B SRR RRREF M) SRR MK, AR
ZARSHLL 500U/ kg FERESES A AW A BB SRR, A
ERFREBLEALFIHTFLELE, EEENEBIE W
ERBESIM, WA TRT R E B PE, EETES
A R B S A ST MM E T AT REWLS
% BHREERRAREET MPA- VB S E BN
BAFREN, BE 0mn £5, 2 HHERF Y KE
(MAP) .o (HR) 22 4 3 M5 [E (LVEDP) LB A E &
KA+ dP/dty) 22 P9 IR T R R~ P/t -
B UBH I (IT) . 22 H SkPa B0 L BG4 89
T (Vee— SkPa) M MK DU R R 1 A

FHE (Vorm) S50 7 S HPRIE 0 ETE . SF0RD] %
Pit A 3u/kg ZHEpEEALE, LI ST B (R ] £)AM =0, 1w
BT AR 50% L4 NSt F . T8
Pit /& 10min 848 zh B B4 B R 959, IAF
B 5 &8 A 58 MAP.HR, LVEDP, + dP/dt . ~ dP/
Ao [T Voe — SkPe. Vpm 4t .
1.4 #¥tF% FRA T+ B7 OHFIHEESHL
A FIR A1 2 10 5 ik i By 36 B4R HE ) AL B B,
AN BN, SE A REAR T EITR ¢ Bk *

2 & R

2.1 Pit R &5 800 Mak b X X o i35 ¥ E

#B PitJ§ 5~ 8min, LRER ST REA,. AN
HERE T ¥, FW.COSM0E 4, 5 iR sh
hME TN  MAP.LVEDP B8 7+ &, IT JE
£, 7 20~ 30min R/ EF; Vom Z 10min Z£ 5 &
&, ZF8BE TRMAF HR £ FE, 20~ 30min &
B R; + dP/dtuss — dP/dtpux- Voe — SkPa 8 B B&

E, B e SRR S R L Lk 51 B0 RER

DIRERH. BARAE L

21 Pir WEXMBECAEN 0D HEBL(x £5,0=10)

- - & Pu B2 %4 (min)
£ % ® & 0 20 ) 70
MAP( kP») 11.2 2.6 12.4 £2.9°"  14.1 +2.8°" 156 +2.0°" 14.8 t2.2""
LVEDP{kPa) 1.7 *0.5 1.8 10.4 2.3 +0.8"* 3.1 *lo"" 33 *1.2"°
+ dP/dty,  kPa k) 939 398 811 363 783 +238 775 +£333° 812 362
~ dP/dtpy. ( kPa's) - 764+ 168 - 698 £ 216 ~656+148"" —642+1B0"" -~64lt1B4"°"
TM(ms) 12.3 t4.1 13.7 4.2 15.1 £3.1°"  14.1 £2.5 15.7 4.4
Vee~ SkPa(l/s) 8.4 13.4 7.4 13.0 6.1 +2.0 6.0 *3.3"* 58 x3.7°°
Vpm(1/5) 88 =+2.1 7.0 *0.8” 8.2 +2.3 8.8 *2.3 7.9 +1.9
HR(beat “min} 398 1326 386 12 73y +19"* 383 +29 403 +23
# P<0.05, + = P<0.01,vs 5i{8
2.2 FOPMAM Bt # X &M oMfh i br RRUHEB2,
#AHEH Yk 2.2.2 % LVEDP.IT f0¥04
2.2.1 % MAP.HR EW St M4 e, 4 8 HAHERRE LVEDP(P >

FDPM £ | B4 MAP H3E 2600 08 79 , 30min
B B , 60min J& TR, {B 5% B4t #E e I MAP
HREXR(P<0.01),NTG ARF{EHM §, FOP
B MAP B B {§ F FOPM & W4 ( P<0.05
2 0.01); NTG #H A HR, FDPM # FDP @ RE{§
HR SHRAUBHTEEFLER(P<0.01), FDPM &
R FEE HR W% F FDP 4 (P <0.01);
FDMP BEfE MAP #3088 HR RN, &

<0.01), FOPM K.+ R R ERKEEER T NTG
# FDP 41( P<0.01 5 0.05) ; FDPM /> & .FDP,
NTG 445 IT 5 BARPEREHEER(PL
0.01),FDPM X . P B4 H 7 60min H B EEE
R(P<0.01) NTGHEE 1T XA F FDPM =
MRIRA (P <0.01), FDPM X . H R4 FDP
HIERK IT(P<0.01), &RRE 3,
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N2 FDPM 3 Pit &M RELMENARY MAP B HR B0 (x £ 5,n=10)

s % g 3 BPEEM%) L s
bogct:| 110.5¢6.6 126.9+16.7 143.04£23.5 134.5+21.5
FDPM(45) 115.7+13.3 U112 12,9 115.7£11.2*"*"  107.0+£8.3"*+#¥
FDPM(90) 105.2+8.8 108.2£6.9"**#% 113.7+18.0"***  106.7% 14,27+

MAP  FDPM(150) 106.9+7.6 107.1+11.4"%  110.4£9.0"""*  101.418.5°*##
FDP 108.5£9.7 119.1£14.2"" 117.0£13.5** 118.8+23.6*
NTG 106.7+11.7 101.8+13.6*" 95.6 £17.0*° 94.5 £18.4""
g ot | 97.3 +5.8 93.9 £6.1 9.4 £7.9 101.5£5.8
FDPM(45) 92.2 +6.3 86.2 +8.5"***  89.7 £7.5""**  O7.8 t4. gt

HR  FDPM(%0) 93.7 7.7 81.0 +9. 3™ 88,6 £5.0°"F*  97.2 12 3
FDPM(150) 88.4 +5.0 72.3 £10.7F"F 86.8 £5.8°°TtT 05,2 4. 7
FDP 96.7 +2.5 88.0 £5.7** 90.4 +4.7°* 101.4£5.0
NTG 96.3 £5.5 102.616.8"" 102.426.0"" 108.6+8.1"*

*P<0.05," " P<0.01,vs BBH ;" P<0.05,” * P<0.01,vs NTG;* P<0.05,*%P<0.01,vs FDP.

;3 FDPM 3} Pit BEMMiELNSUEX MY LVEDP B IT “{E‘.t 5,7 =10)

s % a 2 BREEA%) BEFMLK) o
byt 109.0230.1 133.0£28.2 186.2£30.9 188.5+37.9
FDPM(45) 118.7+32,1 115.5+34.8" 110.2£33.4***  106.1+£38.2""*
FDPM(90) 109.5£25.8 101.0£38.1* 81.5 £30.6"***% 93.0 £32.0""**

LVEDP FDPM(150) 127.2%37.4 100.0+£25.8"* 77.5 127.5" %%  71.9 £28. 5"
FDP 131.0+39.8 116.5+37.4" 113.5£36.8*" 107.2+£25.0"*
NTG 109.5+23.2 108.4+32.7* " 85.1 +22.0*° 123.3:34.0%"
pafot| 116.7%38.5 "131.3+37.4 124.1138.2 133.3£34.3
FDPM(45) 112.6+18.4 105.74£20.0"***  109.9+24.3%*" 106.3£ 33,0+

IT FDPM(90) 122.5+15.6 124.8+39.3% %% 111.7+30.4*" 112.2426. 1"
FDPM(150) 108.9+18.3 126.3£28.4"* %% 112.6+17.1"" 119.9£13. 7%
FDP 123.2125.6 96.9 £19.1°* 102.9£21.1*" 84.2 $26.4°°
' NTG 123.31£22.9 80.5 +18.5*" 93.3 +23.9*" B9.1 +20.7""

*P<0.05," * P<0.01,vs MM ;* P<0.05,** P<0.01,vs NTG: ¥ P<0.05, ¥# P<0.01,vs FOP.

2.2.3  +dP/dtyy,. ~ dP/dt,

BHEYGA SN RAH LB + dP/du
~ dP/dtye (P < 0. 01 B 0. 05), 30min 1% & ¥,
60min FRE(R 157 T35 4 ; FDPM =57 it 4134
i - dP/dt,...tt FDP . NTG @ 8 (P <0.01 & 0.
05); 5 FDP.NTG @ i3, R FDPM X 77 40 14
M+ dP/dtye H BEMEZE R (P <0.01), FDPM ¥ im
t dP/dt, B A R . ZRILE 4,

2.4.4 3f Vee - 5kPa. Vpm

FETH X R AR BN Voe ~ SkPa( P
<0.01), B NTG 34 fi 8% B 2 K, FDPM k77 it 4
W Vee —5kPa S NTGH BB E R EHER,
FDPM # /05 A 0 Voe — SkPa BEE T NTG
#1(P<0.05 2 0.01); FDPM X 7 R4 MM Ve
—5kPa 5 FOP HHE A B EFHER(P<0.01),
FDPM X *h 7 M08 Vpm 7E 30min B4E, B H 5
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MEA LN Vem R EFHER(P<0.01 8 HEFHER(P<0.01);FUPM 45 NTG H H 1
0.05);FOPM A HFAIEEAMIN Vom 5 FOP HEE  Hil vem EEEHRER. ZELES.
4 FOPM ¥4 Pir R 00MAE MBI A MY + dP/dt B ~ dP/dt M (7 + 5,7 = 10)

s 5 & BRREE) —BEREL(H) -
X3 R 86.3110.0 82.6 +15.3 82.9 +£10.8 86.9 £19.0
FDPM(45) 86.9117.6 90.15+30.2° 101.5£16.1*" 102.7+20,6° " ¥ ¥
FDPM(90) 88.818.3 96.1 £17.7** 104.9£1.6.6""* 103.1116.8" " ¥*

+dP/dte,  FDPM(150) 91.3114.2 100.3+18.8" " 127.4+32.2°"%% 119 2429 4"+
FDP 83.4+12.8 93.3 £18.3" 105.8116.7°" 87.7 £17.5
NTG 88.3%12.2 96.0 +12.7*" 96.3 £15.0"* 103.2422.4*"
baycl: 91.6+23.0 86.0 +7.9 83.8 11.0 93.8 £13.2
FDPM(45) 92.0%13.0 94.4 £14.0"" 105.5+18.4*"** 96.5 £23.8***¥

—dP/dt,  FDPM(90) 89.6118.7 97.0 £14.4*° 113.6+19.6"™*% 1052418 §**"**
FDPM(150) 92.418.2 107.3£16.8*"*%  126.1£19.6™***  106.4 117, 4"
FDP 82.416.0 95.6 +14.0°° 105.7£18.4%" 86.6 £21.0
NTG 92.6+15.8 90.6 +20.7 94.5 £23.5°" 94.5 +14.0" "

"P<0.05," " P<0.01,vs X{FIA : * P<0.05,%* P<0.01,vs NTG; ¥ P<0.05, ¥ P<0.01,vs FDP.
5 FDPM % Pit B MES NS G ME Vee- SkP B Vo Bz £ 5,2 = 10)

s % a9  Pit M%) o —EEEERCR)
bagv::) 90.7+20.0 76.6 +17.1 69.8 £20.8 63.7 £24.4
FDPM(45) 89.6+18.1 91.3 +34.0*"**% 099 +32.5"** 102.7%36.0°"
FDPM(90) 84.0+13.1 95.3 £34.0°"%  100.2£22.4"**  106.3%20.8*"*

Vee- 5kPa  FDPM(150) 87.0120.6 97.4 +18.5"*%  107.2226.0"** 107.7+24.1""
FDP 85.1+18.1 80.6 +17.7 91.8 329.8""  96.2 £34,3""
NTG 91.7+23.7 108.3%24.5" " 113.5£33.9""  109.3%23.4""
o i) 84.4 £24.35  91.1 £23.4 100.7+21.6 91.2 £14.9
FDPM(45) 91.6%18.6 14.5 +26.6" " ¥ 103.5+30.2 93.6 +21.1""

Vpm  FDPM(90) 90.4124.7 118.8£35.2****  108.3+37.0 110.0 £32.5™%
FDPM(150) 92.5+12.1 128.8£32.0°"%%  120.6232.6"%  125.3+28.2°"#¢
FDP 89.6228.3 98.4 +28.0 102.3136.0 96.0 +30.9
NTG 89.2+23.7 109.6%31,3"* 117.7+30.3 100.8+26.9"

"P<0.05," " P<0.01,vs P P<0.05,** P<0.01,vs NTG; * P<0.05, ## P<0.0t,vs FDP.
ENRS AEER FXRER, & P 5
10min, CEE FHHA B R ST Bm¥E, FH#H
RETHE FACNSDSELE, KN0KHE
5L + dP/dty,, . Ve ~ SkPa Bl R, ITHHE

3 #

MRFF A BB EEARBRGEELS
B.Co LR I , K 1 TR 50 2 B AR R T 8 s B O

RO R (K ; - dP/dt, IR T
¥ .LVEDP 8 8 7t & , 22 95 L ULEF 3k sl 77 088 1%
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B MW EFDPM )G , #F B .0 Lk M B KB
+ dP/dtyy~ — AP/dty B Vee — SkPa F+ 8, fE E L
A4 LVEDP BEE, S B T NTG
1 FDP, 4R #LT FDPM BERc ¥ 5 &tk L AL sk h
T 324 A0 L EF 48 £ R S M 57 44 , DA T 20 3% i 3L
F1%, Markov®)iR58, FDP BEM B X E IR &R
ZEMIE K E 4 LVEDP R0 5% i &, Marchion-
nil "V ZE RO LT B E 1 F] FDP 3697 4.0 BE 4
$hn 24% , R FDP BB 0N 345 88, (6.0
MR mThEEeM, ShUERE—B, XRTER,
ERHE 30min MAP A, Vpm R, R T Pit
iEWEfE FBEE 30min, B MAP BHEAAR B Vpm 2
WERMAREAHERE K, 30min Vpm B
10min 60min 1§, &1 F FDPM fE B # 4 60min &
#,T + dP/dtyy, . — P/t RV RBE R EW,
B+ dP/dtys  ~ AP/t 7 60min J5H5 F B,

LS met, A A MR N, R EER Tk
E SRR, TR =4 ORI R, (e RS
W, WICEIRNS), gk Z Bk 0 ik M 0 WLAO K
mEIRE, SHLVEDPM R . &F 3 & @ i & |

+ dP/dty, T, RN RO IR E . SR
HFDP fE MM N, MEERRAEES
(PFK), SO RO mme Rt 18 I 2 S R
9, EES SMMRAN, REsn.0I ATP 4
), M5 ATP £R A R R (S mRR
TR )ERE MZ* S5, M2 RER L NR
RETFRARBRNBRSHERRL S WER, L6
FERE B2 5 4 , 39 00 52 Bk o I Fv o A 00 RE S T
B 70 350 3% - B 3 1L Th B8 0 M 3K 3 7 1510 )5
FLP —B R FEM.

B M+ MR EIH Ca2* 1618, BBl 35
DY), Wi B FOPM RGEK8 1T 0§
FERI NTG #0 FDP B 8, 310 Vee — Skp WE A0
NTG $.2 , X7 fica TR LIESAF TR
fHl. FDPM BBRERAE Pit BTECH 3 89 MAP, (B¢
EEERT NTG, T8k F FDPM 08847 5K M
%, R mAEE S, M RENESRE FOP By
IEHEALFEFS 8.0 L1 I3, WA e 965 3 — 30 0
EER. XHEEARHAERNEREEE, BRE
A NTG W B, WTIR 1§ NTG BEE R FIB g1 TR

ST, BRI M2t X
Ca* MM B AR M B W Rt
RA XL L PR SR E < Ry R, B
FDPM RERE/E 1 55 .00 38, )\ 70 78 FRAIK.L L LREAE
Ho

&5 LR, FDPM 00 1 o o) W0 R SR 0 0 2
F e RSk i O LAY ML HESh 1% . R H heem
$.ORERBIT R T LRRIR, R SHR.
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