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tion of the alpha-cells with cobaltous chloride 
and the blockade of sympathetic effects with 
DHE (or related substances) should lend it- 
self to a study of the mechanism of blood sugar 
control and the specific need for these hyper- 
glycemic agents under varied conditions. 

1. DHE did not interfere with 
the glycogenolytic effect of HGF on rabbit 
liver slices or on hyperglycemia in intact rab- 
bits. Comparable effects of epinephrine in 
vitro or in vivo were antagonized by DHE. 2. 
The hyperglycemia induced by cobaltous 
chloride, which destroys alpha-cells of the 
pancreatic islets, was prevented by DHE. 
This hyperglycemia is attributable to sympa- 
thetic nerve stimulation. X o  evidence for the 
release of HGF was obtained. 3. Blood sugar 
was maintained at  a normal level in rabbits 
pretreated with cobalt, then fasted and in- 

Summary. 

jected with DHE to limit sympathetic action 
on the liver. 

technical assistance in these studies. 
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Concerned by the role of atherosclerosis in 
producing hearing loss and labyrinthine dys- 
function, it occurred to one of us that a lipo- 
tropic factor might be of some clinical value. 
A study of such possible effects of inositol 
was initated and has continued for the past 
several years. Biochemical as well as clinical 
methods were included. X method has been 
developed for the determination of lipid inosi- 
to1 in various tissues including blood plasma 
(1). Results of the determination of the 
effect of inositol ingestion on the concentra- 
tion of plasma lipid inositol and several other 
plasma lipids are summarized in this paper. 

Methods. All of the patients reported in 
this study showed varying degrees of high 
tone deafness and ranged from 34 to 68 years 
of age. One initial blood sample was ob- 
tained before oral inositol was started. The 
values for the various lipid components in 

*Supported by a Grant from the Life Insurance 
Medical Reseanch Fund. 

these samples are in the normal range for the 
most part and the group could not be con- 
sidered lipemic. The patients then all re- 
ceived 1 g of inositolt 3 times daily. Blood 
samples were obtained at  varying intervals 
thereafter and averaged 2 samples per pa- 
tient. The duration of inositol feeding in the 
patients reported ranged from 1 to 1 2  months. 
None of the patients reported any untoward 
symptoms or reactions from the inositol. All 
blood samples were obtained before breakfast 
between 9 and 9:30 a.m. 50 ml of blood was 
withdrawn into a centrifuge bottle containing 
2 ml of Wintrobe’s oxalate. The lipid ex- 
tracts of the plasma were prepared, purified, 
and analyzed for total lipid phmphorus and 
inositol by methods reported previously( 1,2). 
Total fatty acids were determined titrametric- 
ally by a modification of the method of Stod- 
dard and Drury(3) on the purified extract. 

~~ ~ 

t The inositol was generously supplied by the 
,Corn Products Refining Co., Argo, Ill. 
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TABLE I. Effect of Inositol Feeding on Lipids of Human Blood PIasma in Thirteen Patieah. 

(---Mean-, f-Rmge-, Mean 
Initial f ina l  Initial Final change S.E. t P 

Total lipid P 
Total lipid inositol 
Lipid inositol :phos- 

phorus molar ratio 
Total cholesterol 
Free cholesterol 
Rat io  free :(total chloles- 

Ratio t o t a l  cholesterol: 

Neutral fa t  fatty acids 
Rat io  neutral fa t  F.A. : 

terol 

lipid P 

to ta l  cholesterol 

295 * 310 
7.4” 7 B  

.025 .064 

223 t 242 
61.9t 67.4 

.276 2 7 7  

.757 .785 

349 * 161 
1.48 0.67 

230-389 
5.5-9.4 

.02 2-.O29 

160-309 
42.2-88.8 
.249-.291 

.624-.913 

71-1054 
0.38-3.98 

244-3 7 6 
4.5-9.8 
.O W.02 9 

1831- 3 19 
48.6-9 1.3 
.258-,300 

.689-1.,078 

13-374 
0.07-1.56 

+ 5.310 $ 
.8 $ 

- 5.44 $ 

+ 9.63 $ + 10.0 $ 

+ 4.23 $ 

-188 0 
- .806$ 

- 

+ .50 t 

2.12 2.49 .031 
2.82 .28 .8 
2.40 2.27 .04 

3.9)O 2.47 .033 
3.60 2.78 .017 
1.23 .408 .7 

3.26 1.30 0.2 

68.2 2.76 .02 
.259 3.11 .01 

* Values given in pm/lOO ml plasma. t Values given in mg/100 ml plasma. 2 Mean 7% 
change. Q Mean numerical change. 

Total and free cholesterol were determined on 
a separate aliquot of the plasma by the method 
of Schoenheimer and Sperry (4).  

Results. A summary of the results obtained 
from 13 patients is given in Table I. In this 
summary the analyses of the last sample only 
after inositol feeding is chosen for comparison 
with the initial pre-inositol blood since it rep- 
resents the maximum time of inositol intake. 
Cholesterol (free and total) , total phospho- 
lipids and inositol phospholipids are calculated 
as the percent change from the initial sample. 
Neutral fat fatty acids are a more variable 
component and are therefore calculated in 
terms of absolute change in micromoles per 
cent. The statistical method for evaluation 
of the data is that of Fischer in which Stand- 
ard Errors of the Difference are obtained 
using the initial value as zero. The ‘‘t” 
values are thus obtained as the change from 
the initial sample divided by the Standard 
Error of the Difference. 

Discussion. Although the series is small i t  
seems established that no real change occurred 
in the concentration of plasma inositol phos- 
phatides incident to feeding amounts of inosi- 
to1 which are many times greater than the 
ordinary dietary intake. The ratio of inositol 
phosphatides to the total plasma phosphatides 
appears to be quite constant and all the 
values fall within the range of .019 to .029 
in the samples reported. In  another group 
of 6 patients who did not receive inositol and 
are not reported, the values also conformed 
to this range. 

There appeared to be small but measurable 

mean increases in total cholesterol, free choles- 
terol, and total phospholipids. Howevkr, 
these changes are of doubtful statistical sig- 
nificance. These latter lipid components have 
been measured in several inositol feeding ex- 
periments on man and animals by others who 
reported (a) decreases in total cholesterol 
( 5-81 and phospholipids ( 7 )  or (b) little or 
no change in cholesterol (9- 1 2  ) , phospholipids 
( 10,12 ) and low density lipoproteins ( 12) .  In  
cholesterol fed rabbits, inositol was reported 
to be both ineffective( 13) and effective( 14) 
in preventing the hypercholesteremia. In  old 
hens inositol reduced cholesteremia( 15) but 
failed in combination with choline to reduce 
the cholesteremia and general lipemia in chicks 
fed cholesterol ( 16) or treated with estrogen 
(17) .  I t  seems clear that no simple relation- 
ship, if any, exists between exogenous inositol 
and blood plasma total cholesterol, free choles- 
terol or total phospholipids. 

In  this study, the neutral fat fatty acids 
decreased with inositol feeding, and more 
strikingly in the more lipemic patients-k, 
those with initial cholesterol values over 200 
mg%. The decreases as recorded appear to 
be significant. However, caution must be 
exercised in the interpretation of changes in as 
highly variable a fraction as the neutral fat. 
The mean decrease in the “lipemic” group is 
less (than the magnitude of what must be con- 
sidered a “normal” range for neutral fat. 
Moreover, no consistant decrease in the neu- 
tral fat fraction was observed in cholesterol 
fed chicks( 15) or estrogen treated chicks( 16) 
given linositol with choline. Nevertheless, 
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these data are of considerable interest since 
at least a part of this fraction is associated 
with low density lipoproteins( 18) which in 
turn are thought by some to be associated 
with the development of atherosclerosis. 
Studies are in progress to further examine 
such a relationship between inositol and neu- 
tral fat. 

Summary. A group of 13 patients with 
high tone deafness was treated with 3 g 
oral inositol daily for periods of 1 to 12  
months. No change resulted in the fasting 
plasma inositol phosphatide concentration ; 
there were minor increases in total and free 
cholesterol and total phospholipids, and there 
was an apparent decrease in neutral fat. 
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It was shown for the first time some 14 
years ago that the muscular dystrophy pro- 
duced in rabbits fed certain natural food 
diets, purified fat free diets, or cod liver oil, 
can be prevented or cured by highly purified 
concentrates of wheat germ oil or by a-toco- 
pherol(1-3). The effect of vit. E on the in- 
tense creatinurea exhibited by dystrophic 
rabbits was dramatic, a precipitous fall in 
creatine excretion occurring in the first 24 or 
48 hours after the initiation of therapy( 1) .  
Subsequently it was found that the duration 
of the fall in creatine excretion caused by 

*This work has been made possible by a grant 
from bhe Association for the Aid of Crippled Chil- 
dren. 

single doses of a-tocopherol provided an ex- 
cellent bioassay for antidystrophic activity, 
the number of days of suppressed creatinurea 
being proportional to the size of the dose 
administered (4). Utilizing this antidystro- 
phic assay in rabbits, it was discovered re- 
cently that a-tocopherylhydroquinone is a po- 
tent antidystrophic substance ( 5 , 6 ) .  Indeed 
the antidystrophic activity of a 5 mg dose 
given intravenously approximates the activity 
of a-tocopherol itself. However, the anti- 
dystrophic activity of the hydroquinone is 
somewhat unique, for unlike a-tocopherol i t  
is more potent when administered intraven- 
ously than when given orally. Moreover, un- 
like a-tocopherol, it is not stored, for increas- 


