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E.(’.G. measurements in the dog did not sig- 
nificantly change during thc pcriod i n  which 
the NKFA levels were falling. 

Pretreatment with guanylic acid abolished 
the NEFA elevation seen in either fasting or 
tourniquet stress in the intact animal. It was 
more effective than hydrocortisone in prevent- 
ing the NEFA rise seen in fasting adrenalec- 
tomized animals. Our preliminary data also 
suggest that pretreatment with guanylic acid 
significantly extends survival time of trauma- 
tized adrenalectomized animals. We are re- 
peating these experiments with addition of 
guanylic acid injected during the stress period 
and the period following removal of the tour- 
niquet since availability of this agent was 
presumably diminishing in the experiments 
reported . 

The mechanism of the effects of guanine 
derivatives is unknown. The guanine nucleo- 
tides are known to participate in formation of 
the nucleic acids( 5 ) .  Recent evidence indi- 
cates that they may also act as coenzymes in 
the system that catalyses the phosphorylation 
of ADP coupled to breakdown of succinyl 
CoA (6 ) .  I n  addition, guanosine triphosphate 
has been shown to activate the enzyme sys- 
tems for fatty acid oxidation, independently 
of AT€’. Of special interest is the finding that 
lymphatic tissue contains unusually high con- 
centrations of guanine compounds. One of 
the invariable consequences of acute stress is 
release of adrenal steroids followed by involu- 
tion of lymphatic tissues. I t  is possible that 
this mechanism releases nucleotides into the 
circulation and makes them available for pro- 
tective effects on other organ systems. Once 
maximal involution of lymphatic tissue has 
occurred, additional exogenous steroids would 

presumably be ineffective in this regard. Ad- 
ditional guanine derivatives, however, might 
continue to contribute to increased resistance 
to stress. This would explain the results ob- 
tained by Rokas, et al. ( 1 )  in which cortical 
steroids had no effect on swimming time of 
weighted intact rats but treatment with 
guanine compounds increased swimming time 
5-fold. We are investigating the response to 
other stresses under these conditions. 

Summary. Pretreatment with hydrocor ti- 
sone restores plasma NEFA response of adre- 
nalectomized animals to normal but is without 
effect on intact rats. Pretreatment with 
guanylic acid, a purine nucleotide, abolishes 
NEFA response to fasting and tourniquet 
stress in the normal animal. It prevents ele- 
vation in plasma NEFA in the fasting adre- 
nalectomized rats. Survival time of adre- 
nalectomized animals subjected to tourniquet 
stress is significantly prolonged by pretreat- 
ment with guanylic acid. A physiologic 
mechanism is suggested which operates via 
lymphatic release of nucleotides resulting 
from cortical steroid activity. 
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OCcUrring in almost all types of cells, is an 
essential nutrient to various organisms stich 
;is strains of yeast, fiirigi, i t  mutant Nmm- 
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and chick. However, virtually nothing i s  
known about the exact role of inositol except 
that it is an important constituent of 1ij)id 
( 1-3). Gavin and McHenry (4) noted that 
inmitoil prevented accumulation of fat and 
cholesterol in liver of rats, and were confirmed 
by subsequent workers( 5-9) .  The lipotropic 
effect of this vitamin in human beings was 
studied by Abel and co-workers ( 10-12 ) , who 
showed that gastrointestinal cancers invari- 
ably led to infiltration of fat in the liver. ,id- 
ministration of inositol post-operatively low- 
ered the fat content to normal levels. Though 
there appears to be general agreement that in-  
ositol is a lipotropic factor, there is no agree- 
ment as to the mechanism involved and limi- 
tation of lipotropic potency. This report 
deals with the role of inositol particularly in  
relation to cholesterol metabolism. The -1- 
isomer of hexachlorocyclohexane ( qammex- 
ane) is an antimetabolite of inositol. Kirk- 
wood and Phillips(l3) showed growth in- 
hibiting effect of 7-isomer and its reversal by 
inositol. Sarma( 14) first observed that gam- 
mexane increased cholesterol content of tis- 
sues of rice moth larvae (Corcyra cephalonica 
strain). It was of interest to find out whether 
free or esterified fraction of total cholesterol 
was increased during. gammesane feeding. 
The  effect of gammexane feeding has there- 
fore been studied in both Corcyra crphalonicu 
and albino rats. 

1. Eflcct of g a i ~ i -  

pnexane and inositol on cholestcrol contrnt oj  
1 arzr a e , C o rc y ra c e ph u 1 o n ic a. G a m m e sa n e 
was obtained from I.C.T., Jladras. Experi- 
mental procedure was that of Sarma( 14) es- 
cept that gammexane was added a t  higher 
levels. Rice moth larvae were fed on 4 types 
of diets. Diet I was the basal diet, 2 parts 

TA131,F: T. Bffcct of ( ~ n i n i i i c ~ s : i i i t ~  :in11 Tiiositol 0 1 1  
C 111 o I t>storol C h i  tent  of Rice 31 o tli I J : ~ ~ ~ v z l ( ~  (Core!/ 

ccphulou i c u ) .  
mg/100 g of tissue. 

W t  of 10 
h r v a e  011 (’llolchtc~rol 
‘75th d:qi 

Material and methods.  

(2 0 1  1 t t’l I t 
Diet (illg) Fret1 Estcr 12:itio I? ’I<’  

I 250 * 2.4 32 -+ 1.1 43 * 1.9 1.5 
T I  80 2 I.!? 1-41 2 1.7 39 2 I.:< .08 
I T 1  200 2.3 52 t 1.4 68 1.4 1.31 
LV 265 f: 3.1 34 & .2 54 * 1 .3  1.60 

T A R T 3  TT. Effect of Ganimexane and Tnositol on 
C’liolesttJrol ( l o r i t  twt, of ISrrum of Albino Rats. 

mg/lOO nil serum. 

CI i o I r x  t rirol v o  ri t (3 n t 
( ; ro11p F W C  Ester Ratio E/F 

1 40.5 2 .46 76  rf: 4.0 1.9 
r r  142.3 2 5.4 58.6 5.1 .41 
i i r  iO.0 -+ 5.0 135.8 f 9.9 1.94 
IT 4 i .3  2 3.3  80.2 +- 5.4 1.73 

wheat + 1 part potato starch. Diet 11, basal 
diet + 4 mg % of gammexane. Diet 111, basal 
diet + 4 mg % of gammexane + 100 mg ”/o 
of inositol. Diet IV, basal diet + 100 mg ‘70 
of inositol. Results are presented in Table I. 
2 .  Effect of gammexane and inositol on sho- 
lcsterol content of serum of albino rats. Rats 
weighing 60-70 g were divided into 4 groups 
of 8 rats each. They were housed in individ- 
ual cages and given the following diets: 
Group I, casein 12%, groundnut oil 80%. salt 
niisture A 2%, salt mixture 13 270, Vit. B 
complex 10/0, fat soluble vitamin 2%,$ sucrose 
72.6%, and choline 0.4%; Group IT, basal 
diet + 1 mg “gammexane”/g diet; Group 
TIT, basal diet + 1 mg gammexanq‘g of diet + 4 mg inositol/g diet; Group IV, basal diet 
+ 4 mg inositol/g of diet. Animals were fed 
for 4 weeks, and all received the same amount 
of diet. At end of fourth week the animals 
were killed; blood was taken by heart punc- 
ture. Serum was separated by centrifugation 
and analysed( 15)  as before for free, total, and 
ester choIestero1 contents. Results are given 
i n  Table 11. 

Resul ts .  Rats which received diet contain- 
ing gammexane (Group 11) , exhibited hyper- 
irritability, hyperactivity, retardation of 
growth and mild alopecia. Some animals died 
and others showed no gain in weight. Addi- 
tion of inositol seemed to combat slightly the 
growth depressant effect of ./-isomer. There 
is a marked increase of cholestero4 in both lar- 
val tissues and serum of rats. The  increase is 
found to be mainly in free cholesterol and the 
ester fraction is low, thereby bringing a 
marked change in ratio between ester (E) and 
free cholesterol (F) .  This effect of gammex- 
ane is almost completely reversed by inositol 
in the levels used. Thus inositol appears to 

Avg of 8 batches. \’itamin mixtures and salt mixture(l6) 
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have greater influence on esterification of 
cholesterol. 

Whel her gammexane brings ahout inhibi- 
tion of cholesterase, the enzyme system re- 
sponsible for esterification of cholesterol in 
liver (1 7 )  iznd pancreas( 18), in a manner re- 
versible by excess inositol is under investiga- 
tion. 

Lowering of total cholesterol and increase 
of ester fraction has been observed by Avigan 
and Steinberg(19) by feeding rats with un- 
saturated fa1 ty acids. Klein( 20) demon- 
strated that serum cholesterol is preferentially 
esterified with Polly-unsaturated fatty acids. 
Therefore the possible role oif inositol directly 
or indirectly influencing the liver to bring 
about unsaturatio-n of fatty acid deserves fur- 
ther study. 

Summary. Tissues of Corcyra cephalonica 
and serum of albino rats fed a diet containing 
gammexane axumulated more free cholesterol 
with concomitant decrease in ester fraction. 
Inositol aimo s t  completely counteracted the 
effect of gamriexane. Inositol thus appears to 
have great influence on esterification of cho- 
lesterol. 
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Despite its, widespread clinical use, no de- 
tailed data ar'e available on the n2,etabolisni of 
chlorpromazi ne in humans. Experiments with 
dogs have leid to isolation of chllorpromazine 
sulfoxide froin urine( 1) and to renewed em- 
phasis on sulfoxidation as a major metabolic 
pathway common to the phenothiazines( 1,2, 
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3). More recently, Walkenstein and Seifter 
(3) have demonstrated that the side chain of 
promazine (and chlorpromazine) undergoes 
N-monodemethylation in animals. This find- 
ing would probably account for the release of 
C1402 following administration of chlorpro- 
mazine- (N-methyl) -C?* to rats (4) .  

The present work was undertaken prepara- 
tory to a more general study on biochemical 

126th Ann. Meeting A.A.A.S., Chicago, Dec. 27, 1959. and therapeutic significance of variations in 


