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Two impediments to intravenous use of 
mephenesin are its hemolytic effect and the 
large volumes of solution required ( 1-6.) 
Guaiacol glycerol ether 13- (o-methosyphe- 
noxy) -1.2-propanedioll (GG) has compar- 
able muscle relaxant effects. an espectorant 
action and much weaker hemolytic properties 
(7-14). RIethocarbamol [3- (o-methosyphe- 
nosy) - 1.2-propanediol monocarbarnatel ( AH 
R-85) has similar properties of extended 
duration with adequate solubility for par- 
en teral use ( 1 5 ) .  

This investigation details in ilifro and i i t  

i l i z ~ ~  comparisons between GG, AHR-8.5 and 
mephenesin. 

Methods. In  vitro. Hunter’s method ( 16) 
for erythrocyte fragility was adapted to vari- 
ations in drug concentration. Drugs were 
dissolved in 0.015 11 Sa2HPOI-KH2P0,  buf- 
fer (pH 7.4) in 0.97h S a c 1  with the follow- 
ing increments and ranges of concentration : 
mephenesin. O.O2c/; (0.52 to 0.92% ) .  GG. 
0.27: (2.0 to 3.056) and AHR-S5. 0.1% 
(2.0 to 2 . 5 % ) .  Hcparinized. rather than 
osalated Mood. was used. Jleasurements 
were made of oxyhemoglobin in a Beckman 
spectrophotometer a t  540 mp  after standing 
55 minutes (with intermittent shaking) in a 
25OC water bath followed by 5 minutes of 
centrifugation. Per cent hemolysis at each 
concentration was calculated by the formula: 

Opt. density of sample 

Opt. density of 100% 
hemolysis 

% Hemolysis = x 100. 

The concentration of each drug producing 
50% hemolysis (HC.-,(,) was interpolated 14s- 
ually from a probit of c/( hemolysis versus 
log of concentration graph. This probit 
transformation of % hemolysis values seemed 
valid since Ponder(l7) has shown the log 
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concentration curves to be essentially sig- 
moidal except for a small amount of skewness 
near 100% caused by highly resistant eryth- 
rocytes. 

Results. In  vitro. The results obtained are 
set forth in Table I along with the calculated 
relative hemolytic activity of GG and AHR- 
S5 compared to mephenesin as 100%. It 
can be seen that there is a small amount of 
variability in the concentrations required for 
the HC,(, in different individuals, but the 
ratios between drugs for the same persons’ 
erythrocytes are very uniform. The averages 
of these values indicate that a t  equihemolytic 
concentrations GG is about 31% and AHR- 
85 is close to 39% as hemolytic compared to 
mephenesin as a standard. 

dl~thot t s .  I n  uivo. The methods used 
were the van den Bergh test for total serum 
bilirubin and the method of Hunter et al. 
(18) for serum hemochromogen. Five un- 
anesthetized dogs were used for 11 experi- 
ments using doses of 100 mg/kg of mephene- 
sin and equimolar doses of GG (109 mg/kg) 
and AHR-85 (133 mg ’kg). The drug solu- 
tions were injected intravenously at a rate 
of approximately 15 cc/min. after prior 
warming to 37°C. The concentrations used 
were mephenesin-Z% (as Tolserol - Squibb, 
a supersaturated solution), AHR-85 - 3 and 
4c/c (as aqueous solutions, the latter is satu- 
rated a t  37°C) and GG - 4 and 5% (as 
aqueous solutions, the latter is saturated at 
37°C). Venous blood samples were taken 
ivith a dry siliconized syringe and needle for 
a control. 30 minute, 1 hour and 2 hour 
samples. Serum bilirubin differences were 
taken between the control sample and the 30 
minute, 1 hour and 2 hour samples for 5 
control dogs. Student’s t value was calcu- 
lated for the bilirubin changes in drug experi- 
ments in comparison to the mean of these 
control differences and their standard devi- 
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TABLE I. Coilcentrations of Mephenesin, GG and AHR-85 Producing 50% Hemolysis of Ha- 
man Venous Blood in l I-Ir (HC,) and Relative Activity between Drugs. 

Avg Donor EBT AMM WCB RBP LAW J C  

50% hemolytic conc., % 
Ncplieiiesin 3 8  .85 3 0  .88 .885 .8 7 .875 

GG 2 2 4  2.i3 2.93 2.92 2.88 2.82 2.85 
-.-- 2.16 2.34 9.29 2.26 2.27 2.26 AIIR-85 

.88 .84 .89 

9 99 

Relxtii-e licniolytic activity, % (rncpliciiesiii = lOO(/c) 

31 31 30.7 30.3 30.7 30.5 30.75 
Jlt~phenrsiii 

GG 
-~ 

JIcDhcnesin 
39.7 39.1 38.5 38.6 39.6 38.3 38.9 

AHR-85 

ation a t  comparable times by the formula: of 2% mephenesin caused a rise in serum 
bilirubin which was in most cases intermedi- 
ate between that of the stronger and weaker 
solutions of GG and AHR-85 used. 

Results. In  zlivo. The changes in serum With the serum hemochromogen test it was 
bilirubin from the dogs’ own controls are found that measureable hemolysis occasion- 
plotted in Fig. 1. Significant differences ally occurred in control samples. Thus it was 
(psO.05) are indicated by an “s.” It may not possible in all instances to determine 
be seen from the graphs that the elevations of whether the total amount of hemolysis was 
serum bilirubin above control values were not attributable to the drug alone or was caused 
large in any instance. Intravenous infusion in part by mechanical trauma to the blood 

FIG. 1. 

* 0.30 
1 0.25 

5 

5 0.20 

= 0.1 5 g 

0 

0 

g 0.10 
3 

2 0.05 
m 
Zi 
2 0  
W u) 

5 -0.06 

u, 
a -0.10 

W 

Changes in 

Mephonesin Gwiocol Glycrryl Ethrr A H R - 8 5  - 4% --- 3 n 

==FFFF 
0 30 60 90 1 2 0  0 30 60 90 120 0 30 60 90 120 

TIME IN MINUTES 

intrav. inj. of seruiii bilirubin from control values in does after raDid 
acpeous solutions of mepheiicsin, GG and ,413R-85. See text for  >xplaiiatioL of test of signifi- 

cance. 



424 HEMOLYTIC COMPARISOS OF MUSCLE RELAXANTS 

cells during the handling of the blood. How- 
ever, in no instance after infusion of a drug 
did the hemochromogen value exceed 88 mg/ 
100 cc. This value, based upon a normal dog 
hemoglobin of 14 g/100 cc would represent 
only 0.63% of the total circulating hemo- 
globin. 

Discussion. Ginzel(7) has stressed the 
importance of evaluating the therapeutic ac- 
tivity of mephenesin-like compounds in ratio 
to their hemolytic effect which limts their 
usefulness by the intravenous route. By this 
comparison GG, which has only slightly less 
anti-convulsant action than mephenesin. 
shows a decided advantage over mephenesin 
by the parenteral route. AHR-85. though 
somewhat less active immediately than me- 
phenesin. shows marked advantage when the 
longer duration of action is considered ( 1 5 ) .  

These data in zdro  and in vivo suggest that 
both GG and AHR-85 can be given intra- 
venously in large doses (equivalent to 7 g of 
mephenesin I.V. in a 70 kg man) with little 
danger of an appreciable hemolytic reaction. 
The maximal value observed for the serum 
bilirubin was 0.4 mg%. This is only 
slightly above the normal human range (0.1 
to 0.25 mg%). The maximum observed se- 
rum hemochromogen value did not exceed the 
human renal threshold for hemoglobin (100 
mg?) (19) and represents hemolytic libera- 
tion of less than l% of the normal total hemo- 
globin. The ratio of hemolytic activity in 
zlitro between mephenesin and GG which Gin- 
zel et d ( 8 )  reported was based on total 
(100%) hemolysis and a 24 hour test. His 
finding of a 4 : l  ratio of hemolytic activity 
favorable to GG is comparable to our in vitro 
value determined by HCSo’s a t  1 hour and 
25°C. Berger et aL(14) found this ratio to 
be 3.68: 1 when comparisons of 75y0 hemo- 
lytic concentrations were made after 100 min- 
utes. No comparable basis exists for com- 
paring the in vizw results reported herein with 
other hemolytic data on mephenesin in vizlo 

Summary. Alephenesin, guaiacol glyceryl 
( 5 N  - 

ether (GG) and methocarbamol (AHR-85) 
have been compared as to their relative hemo- 
lytic activity in vitro and in vivo. Evidence 
is presented that GG and AHR-85 may be 
administered slowly as saturated aqueous 
solutions in large doses with little danger of 
an appreciable degree of hemolysis as indi- 
cated by the serum bilirubin and hemochro- 
mogen tests. 

The authors would like to acknolwledge the helpful 
advice of Dr. J. Maxwell Little. 
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