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Effects of hypertonic saline perfusion on the functions of isolated hearts in rats
ZHOU Ji-hong, ZHU Peifang, LIU Da-wei, WANG Zheng-guo (Research Institute of Field Sugery. Daping Hospital, Third Military

Medical University, Chongqing 400042, China)

Abstract: Objective To study the effects of hypertonic saline of different concentrations on the
functions of isolated hearts in rats. Methods Isolated hearts of rats were perfused with hyperionic saline

of different NaCl concentrations in sequence for 20 minutes and then with isotonic saline for 5 min.

Changes of coronary blood flow, heart rate, cardiac output, mean arterial pressure, left ventricle function

and cardiac contents of water and calcium were dynamically recrded. Results When an isolated heart

was perfused with a saline containing 165 mmol I of Na, cardiac output was increased and the systolic

and diastolic function impoved. When a saline containing more than 215 mmol L of Na was used for

cardiac perfusion, a tansient but significant dysfunction of cardiac contractility was obsewved in the begin-

ning and it restored its nomal function 5 to 10 minutes later. In all the groups, the cardiac systole-dias-

tole function was increased when hypertonic saline was replaced with isotonic one. Conclusion Hyper-

tonic saline acts upon the myocardium directly and improves cardiac contractility under certain conditions.
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:ONC Krebs Henseleit ~ (NaCl 118 mmol/L, KCl
4.7 mmol/L, CaCl, 2.5 mmol /L, KH,PO, 1.2 nmol/L, MgS0, 1.2
mmol £, NayEDTA 0. 5 mmol/L, NaHCO; 25 mmol/l, Glucose 8

mmol L) ;@ONH1 165 mmal /L Na"  Krebs Hense-
leit ; ONH2 215 mmol /[LNa™  Krebs Henseleit
;@NH3 ;. 248 mmd/LNa®  Krebs Henseleit
;ONHD ;215 mmol/L Na~  0.32% 70 Krebs
Henseleit . 9
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Tab1 Changes of coronary blood flow (ml/min)
Perfusion time(min)
Group Base level
2 5 10 15 20 22 25
NC 5. 08146 460%1.15  4.19£1. 17 4.5541.48 4.1640.77  4.35+0.55
NH1 5.19+1.17 593+1.37  5.59+1.37 5.021.20 4.5941.29  4.40+0.9 5.0+1.38  4.07+0.98*
NH2 4.37+1. 34 3.2441.22°  5.36+1.41 5.090.99 4.1341.55  3.87£1.3% 3.7740.91  3.1141.00"
NH3 4.31+0.73 32741727 4.73+2.29 5.00+1.57 4.24+1. 65 2.78E1.15"  4.13+1.51  3.13£1.197
NHD 4.9%6+1.32 27742.06" 5.48+2.2 5.01+1.79 4.424+1.71  2.92+1.37"  5.50+1.88  3.78+1.37"
¥, P<<0.05 **; P<T0.01 w base level
2 CO (ml/min)
Tab2 Changes of CO (ml /min)
Perfusion time(min)
Group Base level
2 5 10 15 20 22 25
NC 8.96+1.85 836+0.74  7.71+1.38 8.50+2.54 8.4142.25  8.00+2.19
NHI 9.344231  10.2842.48  12.28%4.15  12.2643.30 " 11.3243.81  12.0943.41 " 145642. 83 11.3342.36
NH2 8.93+1.00 4.00+1.59" 7.27£3.26 9. 2+2.92 7.5472. 66 7.1443.18 12 67+1.89 7 11.79+2.2
NH3 8.27+2 46 1.33402.47"  7.46+3.53 8.803.93 9.3843.47  6.17+2.8  13.8943.17 " 10.6743.32
NHD 8.90+0.05 1.00+1.43""  6.43+3.39 "  8.3143.39 8.03+4. 30 6.37£3.9 13.3543.55"  11.3043.15"
*, P<T0.05 **; P<TO0.01 w base level
NHI1 (LVSP) min 4. NHI (— dpldtoe)
s 10 min (P<<0.01), 5 min, , 5 min (P<<0.05);
H 2 min 2 min ( P<<0.05), 5~ 10 min
( P<<0.05), 5~ 10 min , ; — dp /e
, 5 min (P <7 0. 05~ P<< ( P<<0.01), 5 min. (V)
0.0D. 3. (— Vo) +dp [t
NH 1 Cdp/dt,) NHD .
» 5 min ( P<<0.05) 2 min , NC (P>0.05.
( P<<0.05,5~ 10 min (p<
. NH2 NHD 10~ 15 min ; 0. 05). NH3 ) 5.
dp/dte ( P<<0.0D), 5
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3 LVSP( p/kPa)
Tab3 Changes of LVSP(p kPa)
Perfusion time(min)
Group Base level
2 5 10 15 20 21 22 25
NC 9.61+1.56 9.39+1.68 9.47t1.74 9.70+1.57 9.68+156 9.7742.01
NHI ~ 10.40+1.26 10.96+2.08 11.85+1.58 " 13.55+1.03 ™ 12. 13246 123542.40" 14.61+3.52 ™ 14.7442.19 ™" 11 46+1. 82
NH2 9.842.21  4.9941. 18" 809+2.18 9.324+2.67 9.R+127 857+1.98 15.87+259* 13.2743.40" 11.68+2.03
NH3 9.39+1.40 3.67+1.16"" 7.72+2.58 9. 67+3.03 9.9+2 14 7.85+1.39" 14.49+4.27 " 13.55+4.9 " 11.52+4.05
NHD 9.45+1.44 3.71+0.82"" 883%+2.19 9.80+2.52 9. 0+197 8.3842.46 15.51+3.24 ™ 14 15+3.46 " 11.58+2.33"
*, p<<0.05 **; p<0.01 w base level
4 dp/dtm( KkPals)
Tab4 Changes of dp /dtm (KPals)
Perfusion time(min)
Group Base level
2 5 10 15 20 21 22 25
NC 238+2 207+52 219+61 237467 235478 237470
NH1 239+56 253471 332+111° 340+67 315+105 334+87"  430+164 4534492 ™ 276451
NH2 A41+52.7 100449 ™ 240+81 291+50 " 203456 205+45 494+ 385+127 " 299+78
NH3 238430 41420 215466 258478 240484 196+88 621+237 494221 " 3194144
NHD 232437 37416 227444 29+78 " 245477 214478 591192 ™ 459+162 292461 "
*, P<TO0.05 **, P<TO0.01 w base level
5
Tab 5 Water content and calcium content of heart
NC NHI1 NH2 NH3 NHD
Water content (%) 76.60+5. 75 78.76+2.76 78.96+3. 98 78. 56+4.96 76.93+2. 58
Calcium content(@ [*g*g=1) 91.4+40. 1 155. 1+72.3 " 138 6+48.3 " 188.5+86.9 177.5+35.4 ™
*, P<{0.05 **; P<T0.01 w NC group
165 mmol [l Na'
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Report of 2 cases of cyclosporine— dependent aplastic anemia
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