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The inotropic effect of magnesium is controversi-
al in human and animal studiesl,2,3. We evaluated the
intrinsic inotropism of magnesium using isolated ven-
tricular septum preparations.

Eight isolated rabbit ventricular septa were
studied. Each septum was perfused via its first sep-
tal artery with modified Kreb-Ringer-Bicarbonate so-
Tution equilibrated with 95% 02 and 5% C02 and main-
tained at 349C. The perfusion rate was 1 cc/gm/min.
The resting tension was 3-5 gm. Each septum was sti-
mulated supramaximally, 5 volts 5 msec, at 1.7 Hz
with a pair of field electrodes. The isometric con-
traction was stabilized for 30 min before experiment
began. At baseline, peak developed tension (T) was
more than 2 times the resting tension in each pre-
paration. Magnesium at different concentrations (0,
1.2, 2.4, 5, 10 and 20 mM) perfused the septum for 5
min each at a random sequence. T, +dT/dt, -dT/dt, the
time from stimulation to beginning of contraction
(Latency), the time from beginning of contraction to
peak tension (TPT), and the time duration of isome-
tric relaxation of half the developed tension (RTk)
were measured. Complete recovery was reached between
perfusates. Data (mean + SD) were analyzed with re-
peated measures ANOVA and Dunnett's contrast for p
less than 0.05.

The results demonstrated that magnesium depressed
the contractility, prolonged the latency, and short-
ened the TPT at 20 mM, but did not affect the RT%.
(Table)

Magnesium causes a direct myocardial depression
only at high concentrations. The attenuated T along
with a prolonged latency and a shortened TPT impli-
cates that magnesium inhibits the calcium influx, de-
creases the calcium availability to the contractile
proteins, or competes with calcium at the contractile
site. Although magnesium decreases -dT/dt, it does
not shorten RT%. Therefore, the clearance of calcium
away from the contractile components is also inhibit-
ed by magnesium. In summary, magnesium at high con-
centration depresses myocardial contractility and
sTows myocardial relaxation.
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TABLE 1. Maximal developed tension (T), maximal differentiation of tension

(+dT/dt, -dT/dt), latency, time to peak tension (TPT}, and half relaxation
time (RT1/2) of myocardium during magnesium perfusion. (n=8)

Mg (M)
0 1.2 5 10 20
(control)
T (%) 10042 100 9943 9843 8245+
+dT/dt (%) 10144 100 10043 99+4 8lx4v
-dT/dt (%) 9744 100 984 9143* 7414¢
Latency (msec) 2344 2244 2244 2545 2844+
TPT (msec) 14547 14844 14447 142:8 138¢2¢
RT1/2 (msec) 10546 10346 10246 10147 10547

*p<0.06 compared with control
Hean + (SD)
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Changes [n cardiac output, lean body mass, and fat body mass due to
aging suggest the possibility that aged patients may differ from young
patients In the way they eliminate volatile anesthetics. To investigate the
possibility that aging affects the kinetics of volatile anesthetics, we studied
7 young patlents (24-37 years) and 11 aged patients (59-87 years) who
underwent uneventful abdominal surgerles. We obtained prior approval from
the Committee on Human Research at the University of California at San
Francisco and wrlitten informed consent from each patient. Isoflurane (0.37
+ 0.01%), enfiurane (0.57 + 0.02%), halothane (0.23 + 0.01%), and
methoxyflurane (0.07 + 0.01%), were administered simuitaneously.
Anesthetic concentrations in end-tidal and mixed expired gases were
measured during 30 min of administration and during 5-7 days of elimination.
Mammillary rate constants were determined using a five cpt mammillary
mode! fit simultaneously to the logarithm of the concentration of anesthetics
In the end-tidal and mixed expired gas. We used these mammiilary rate
constants to estimate tissue perfusion and tissue volume for each
kineticatly defined cpt. For this calculation, we speculated on the
physlological identity of each kinetic cpt. We assumed that the 1st cpt
represents lung tissue, the 2nd and 3rd cpts represent vessel-rich group
and muscle group, respectively, and the 4th and 5th cpts represent fat. To
estimate perfusion to each cpt we multiplied the corresponding mammillary
rate constant by the corresponding tissue/blood partition coefficient and
by 100. To estimate tissue volume we multiplied the volume of the central cpt
(V1) by the ratio of the corresponding Ingress and egress mammillary rate
constants for each cpt and divided the result by the tissue/gas partition
coefficient appropriate to each tissue. Volume of distribution at steady state
was also determined from the mammillary rate constants,

Perfusion estimates for the 2nd cpt decreased with age for all 4
anesthetics (p = 0.01-0.14; 12 = 15-28%) but reached statistical significance
for only the 3 Inscluble anesthetics isoflurane, enflurane, and halothane (p s
0.05; 12 = 18-28%). Perfusion estimates decreased with age for all 4

anesthetics for the 4th and 5th compartments (p = 0.01-0.25; P = 5-32%) ,
but reached statistical significance (p s 0.05) for only the 2 less soluble
anesthetics, isoflurane and enflurane for the 5th cpt. Volume estimates for
the 4th and 5th compartments increased with age for all 4 anesthetics (p =
0.01-0.25; 12 = 5-32%) but this trend only reached statistical significance (p
< 0.05) for Isoflurane and enflurane (4th cpt) and halothane (Sth cpt). The
apparent volume of distribution at steady state Increased with age for all 4
anesthetics (p= 0.04-0.20; r2=9-23%).

Our data suggest that aging Is accompanied by increased body fat (4th
and 5th cpts) and decreased perfusion to the vessel-rich and fat groups
(2nd and 5th cpts). We conclude that although aging affects kinetic
estimates of tissue perfusions and volumes, the effects are small and
unlikely to affect clinical practise in normal patients,

Mean Perfusions (ml/100 ml tissue volume/min)

Isoflurane Enflurane Halothane Methoxyflurane Literature

Age 732+ 3.1yr Weight 72,7 £ 3.1 kg

Cpt (n=11) (n=11) (n=9) (n=7)

230,06 + 2,158 2426+ 1.85P 2378 £ 2.61C 11.21 £ 1.18 60.7

3 3.07+ 0.50 2.04+ 0.24 3.33 + 1.06 414 £1.19 2.5

4 1179141 9.05+1.18 15251219 14.04 £3,28 -

5 1.63: 0129 1.44+ 0.10° 202+ 0.24 1.81 + 0.32 2.4

Age3t £ 1.8yr Weight 65.2 + 3.0 kg

Cpt (n=7) (n=7) {n=7) (n=4

24220 £ 2,808 31,92:297P 37031465 1528 + 2.38 60.7

3 3.6 0.17 2.25¢ 0.11 376 £ 1.1 3.85 + 0.87 2.5

4 1618194 1127118 2231 £500 20.66+6.95 -
5 287+0549 237+038° 28531053 2.30+ 0.46 2.4

a,b ¢ d e pajrs of values are statistically different {p s 0.05).
Mean Compartmental Volume (liters)

Isoflurane Enflurane Halothane Methoxytlurane Literature
Age 732 £ 3.1 yr Welght 72.7 + 3.1 kg
Cpt (n=11) (n=11) (n=9) (n=7)
2 3.93+045 3.68  0.40 3.44 £ 045 3.04 £ 0.55 3.6
3 1456224 18411246 1032+209 484+ 159 23.4
4 333:046 355:045 1.39:0240 064011 -
5 1592+214 14.85+201 959:1.169 524+ 1.10 13.5

Age 31 £1.8yr Welght 65.2 + 3.0 kg
Cpt (n=7) (n=7) (n=7) (n=4)

2 393+030 388041 364:053 367053 3.6
3 1220+1.19 17.41+153 7.99:136 2864+ 1.08 23.4
4 201+033 240:035 090:0170 045:0.11 -

5 974+327 953342 5001709 336+ 1.27 13.5

19,0 pairs of values are statistically different (p s 0.05).
Values are mean + SEM.
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