Anestheslology

V 75, No 3A, Sep 1991 POSTER SESSION |

A640 A641

TITLE: DECREASED SENSITIVITY TO METOCURINE .
DURING CHRONIC PHENYTOIN MAY BE DUE TO TITLE: INOSITOL _TRISPHOSPHATE = AND
P MALIGNANT HYPERTHERMIA IN
ROTEIN BINDING AND RECEPTOR CHANGES HUMAN SKELETAL MUSCLE

AUTHORS : J.A.J. Martyn, M.D. and C.S. Kim, Ph.D.

AFFILIATION: Dept. of Anaesthesiology, Harvard AUTHORS:  J. Scholz, M.D,, E. Hartung*, M.D,, U.

Medical School and Massachusetts
General Hospital, Boston, MA 02114

This study tested the hypothesis that the hypo-
gensitivity to the neuromuscular effects of meto-
curine (MTC) during chronic phenytoin therapy,* is
due_to increases both in plasma protein binding of
MTc2 and in acetglzholine receptors (AChR) at the
muscle membrane.”’

Following 14 days of phenytoin (80 mg/kg/day,
n=12) or equal volume of saline (controls, n=10)
administered intraperitoneally to rats, effective
doses of MTC (ED50) were examined in the gastro-
cnemius muscle. Protein binding of MIC, o,- acid
glycoprotein (AAG) levels in plasma and AChR number
at the muscle membrane were quan:ifisg by equili-
brium dyalysis, immunodiffusion and"“’I «- bungaro-
toxin respectively. Time to spontaneous recovery of
twitch to 757 of control and plasma MTC concentra-
tions (by HPLC) at that recovery, were measured.
ANOVA, at a level of p< 0.05, was used to test
statistical significance.

Table Systemic Effects of Phenytoin (Mean * SE)
EDgq AAG Conc. Prot.Bind'g AChR

(ug/ml)  (mg/dl) (%)  (fm/mgprot.)
Control 9.9 14.7 67.2 1.8

(£0.7) (x1.2) (+1.8) (£0.3)
Phenytoin 15,0% 163.9% 74.5% 2.7%

(£1.7) (£59) (2.5) (£0.2)

* p < 0,05 compared to controls

The hyposensitivity t? MTC observed in humans who
are on chronic phenytoin® was replicated in our rat
model (Table). The protein binding and AAG levels
were increased in the phenytoin treated rats. There
was a significant positive correlation between
plasma phenytoin concentrations and induction of AAG
levels (r=0.80) and a significant negative corre-
lation between AAG levels and free fraction of MTC
in plasma (r=0.66). The recovery of twitch was
faster in the phenytoin group and the plasma MTC
concentration at 757 twitch recovery was significan-
tly higher in the phenytoin group (0.04%0.003 vs
0.03%0.003 ng/ml). The free fraction of MIC at 75%
recovery, calculated from total MTC for that effect
and plasma binding fractions, was significantly
higher in the phenytoin group (0.03%0.003 vs 0.02%
0.002 pg/ml) and suggests altered pharmacodynamic
sensitivity. These findings were corroborated by
quantitative increases in AChR (Table) and is con~-
sistant with previous studies that, increases in
AChR may be associgtﬁd with hyposensitivity to
curare~like drugs.”’

The present study, therefore, provides prelimi-
nary evidence to confirm the hypothesis that quan-
titative increases both in protein binding of MIC in
plasma (probably related increases AAG levels),” and
in AChR number at the muscle may play a role in the
hyposensitivity to MIC.
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Several ‘studies suggest that the sarcoplasmic reticu-
lum, which controls intracellular calcium fluxes, is in-
volved in malignant hyperthermia (MH)'. Stimulation of
cell-surface receptors initiates hydrolysis of membrane-
bound inositol lipid, which produces at least two second
messengers inositol 1,4,5-trisphosphate  (1,4,5-IP3) and
diacylglycerol. 1,4,5-IP3 has been shown to mobilize
intracellular calcium from the sarcoplasmic reticulum in
several tissues’. We' and others' have recently shown that
1,4,5-IP3 may be involved in the development of MH in
skeletal and heart muscle of MH swine. However, if
1,4,5-IP3 is physiologically relevant for- MH, a higher
content should also be demonstrated in human skeletal
muscle.

The experiments were performed on isolated human
skeletal muscle (n=15), with informed consent and ap-
proval by the local ethic committee. The muscles were
frozen, homogenized, charcoal treated and a solid-phase
extraction was performed. Samples were freeze-dried,
dissolved and subjected to HPLC analysis as described
previously’. For comparison, an in-vitro skeletal muscie
contracture test for determination of MH susceptibility

was done. 1,4,5-IP3
pmol/mg ww
The results are 14 1 '
shown in the figure. ¢
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In conclusion, the data demonstrate a greater 1,4,5-
IP3 content in human MHS than MHN skeletal muscle.
Thus it is tempting to speculate that the inositol-lipid
metabolism is at least in part involved in the develop-
ment of MH.
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