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Effect of Phenethylbiguanide on Serum Inorganic Phosphate.* (25260) 

Foliowing the preparation of an active in- 
sulin extract by Ranting and Rest (1) .  a rapid 
fall in inorganic phosphorus of blood w a s  
demonstrated in normal animal? by IYiqqles- 
worth et aZ.(2), in rabbits after insulin con- 
vulsions by Winter and Smith( 3 '), in human 
diabetics by Perlzweig and co-workers ( 4 ) ,  and 
in rabbits, clogs, normal humans, and patient\ 
in diabetic conia by Harrol) and Benedict ( 5 ) .  
Their data offered further support to the pre- 
vailing theury of early twentieth century that 
there was a close participation of phosphate 
ion in metabolism of carbohydrate( 6) .  Harrop 
and Benedict ( 7 )  likewise observed a drop in 
concentration of serum inorganic phosphate 
during active metabolism of ingested carboh!-- 
drate, and De I-enanzi(8) later found that 
the effect of glucose does not take place in 
pancreatectomized animals but seems due to 
an insulin discharge determined by pancreatic 
stimulation. There are conflicting reports of 
the effect of sulfonylurea oral hypoglycemic 
agents on serum inorganic phosphorus. Re- 
nold ef al. (9) report that there is no change in 
serum inorganic phosphate in human subjects 
after administration of carbutainide or tolbu- 
tamide, and D e  Venanzi(8) made the same 
observation in dogs treated with carbutamide. 
On the other hand. Goetz and associates( 10) 
found that tolbu tamide decreases the serum 
concentration of this ion. Similarly, in  a 
study of the effect of chlorpropamide on serum 
inorganic phosphorus levels, no evidence of 
insulin-like action was reported by Stowers 
et  al. (1  1) and by Izzo( 1 2 ) ,  while Dobson c t  
oZ.( 13) indicate that the effect of chlorpropa- 
mide is the same as that following administra- 
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tion of insulin. In marked contrast, Syntha- 
lin A or decamethylenediguanidine, the oral 
hypoglycemic compound synthesized by Frank 
and co-workers( 14) was found to produce an 
increase in inorganic phosphorus of blood by 
Florence c j t  aZ. ( 15) .  Tn our investigation, the 
action of phenethylbiguanide on this blood 
ccnstituent in normal rabbits is reported. This 
liiguanide compound, reported to possess 
marked oral hypoglycemic properties by Un- 
gar and associates( 16) , was suspected of in- 
creasing serum inorganic phosphorus since it 
has been found to imitate the action of de- 
camethylenediguanidine in many of its physio- 
logical efiects. 

JIatcriuZs and methods.  New Zealand 
white male rabbits weighing between 2 and 4 
kg were fed I'urina Rabbit Chow ad lib. ex- 
cept for the fasting period prior to experi- 
ments. Blood samples for glucose and phos- 
phate analyses were obtained by heart punc- 
ture on unanesthetized animals and all injec- 
tions were administered subcutaneously in the 
abdominal region, since response to oral hy- 
poglycemic agent has been reported more con- 
sistent by this mode of administration ( 16).  
Quantitative estimation of serum glucose was 
inadc by the method of Folin and Wu(17) ,  
while 1)hosphate was determined by the meth- 
od of Fiske and Subbarow( 18).  A 0.9% sa- 
line solution was used for injection into con- 
trol animals and was also used as the medium 
in which phenethylbiguanide solution was pre- 
pared. Both experimental and control ani- 
mals represented in Table I were fasted 15 
hours prior to withdrawal of first blood sam- 
ple. Phenethylbiguanide (PEBG) was then 
administered at dosage level of 30 mg/kg of 
body weight to 6 experimental animals, while 
6 control rabbits were given saline solution. 
Three hours later the second blood sample was 
obtained. In experiments in Table 11, phene- 
thylbiguanide induced convulsions were pro- 
tlticed in rabbits. In  these experiments, the 
same rabbits served as both control and ex- 
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TABLE I. Response of Rabbits to Changes in Seruiii Iiiorguiiic Phosphorus and Glucose Levels. 

Plieiiethylbig.uaiiiclc (PERG) treated aiiinials 
-- - 

illeaii iiig % serum glucose X e a n  D i g  % serum inorganic phosphorus 
Before Af ter  Before After 
PEEG Sta ld .  dev. PERG St:Llld. dcl-, PEDG Stand. (lev. P E E G  Stand. dev. 

I44 33.7 86 16.6 6.96 1.O(i 8.31 1.05 

S :{line tr  ea tecl c 011 t rol  animals 
1:i’forr After Eeforc After 
s:iliiie St:intl. dcr. saliiie St;iiitl. dev, d i l l ( >  Stand. (lev. aaliiic Staid. dev. 

___ 
113 11.8 114 9.8 6.88 .9ti 6.T9 .92 

~ ~ ~~ _ _  ______- - 

85 13.0 80 11.8 1 7  17.7 ri.57 -72 6.60 .85 8.75 1.17 

perimental animals. Four animals were 
fasted 48 hours, then a blood sample was 
taken and an injection of saline solution ad- 
ministered for control purposes. Three hours 
later a second blood sample was taken and an 
injection of phenethylbiguanide was adminis- 
tered at  dosage level of 50 mg/kg of body 
weight. After another 3 hours fasting, a third 
blood sample was withdrawn and analyses 
were made on the 3 serum samples for glucose 
and inorganic phosphate. For comparative 
purposes, the 5 rabbits (Table 111) were 
treated with glucagon-free insulin (U-40 
lletin) a t  a dose of approximately 15 U/kg of 
body weight, to produce insulin convulsions. 
Three hours elapsed between administration 
of insulin and withdrawal of second blood 
sample. 

Results. In normal rabbits, phenethylbi- 
guanide injected subcutaneously induces a de- 
crease in blood sugar levels. This change in 
blood sugar is accompanied by significant in- 
crease in serum inorganic phosphorus. Tnsu- 

lin, on the other hand, produces a marked de- 
crease in serum inorganic phosphate along 
with a decrease in serum glucose. This would 
suggest that the action of phenethylbiguanide 
is not mediated through extra insulin secre- 
tion. In its effect on serum levels of this ion, 
phenethylbiguanide then resembles the action 
of diguanidine, Synthalin A, rather than 
sulf onylurea hypoglycemic agents inves ti - 
gated. This, observation was expected in that 
the biguanide resembles the diguanidine in 
many of its physiological actions. 

Increase in serum inorganic phosphorus lev- 
els following treatment of animals with phene- 
thylbiguanide is also consistent with inhibition 
of oxidative enzyme systems in the citric acid 
cycle by this compound observed by Steiner 
and Williams(l9) and by Wick et a L ( 2 0 ) .  
This inhibition suggests a decreased binding 
of high energy phosphorus, thus allowing in- 
organic phosphorus to escape into the blood 
stream. The divergence in action of insulin 
and phenethylbiguanide on serum inorganic 

’I’ABTJ!: 111. Rc~q~oiisc of RaljLits to C h u g c s  in ~ e r i i m  Iiiorgaiiic Phosphorus ul t t l  G1ucor-c. 
Levels following Administratioil of Insuliit. 

Mean mg % serum glucose Mean mg % serum inorganic phosphorus 
Before hf ter Before After 
insulin Stand. dev. jrisulin Staiid. dcv. insulin Stand. (lev. insulin Stand. dev. 

84 18.5 10 9.2 6.14 .70 5.15 .68 
- -- - __ - - - . . . . . .  
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phosphorus seems to invalidate use of the fall 
in serum concentration of this ion as an index 
of peripheral utilization of carbohydrate. 

Summary. The normal rabbit, treated with 
hypoglycemic doses of phenethylbiguanide, 
shows a significant increase in serum inorganic 
phosphate levels. In this respect the action 
of phenethylbiguanide differs from that of 
insulin and sulfonylurea oral hypoglycemic 
agents, and closely resembles that of struc- 
turally related diguanidine, Synthalin A. Tn- 
crease in serum inorganic phosphorus levels is 
consistent with inhibition of oxidative enzyme 
systems of the citric acid cycle in presence of 
phenethylbiguanide, which suggests that in- 
orgaqic phosphorus might escape into the 
blood stream due to decreased binding of high 
energy phosphorus. 
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Further Studies on 2050 Virus.* (25261) 

Previous reports have described isolation of 
an  apparently new viral agent, designated 
2060, and have presented the case for etio- 
logical relationship to mild, afebrile, coryza1 
illnesses ( 1-4). Antigenic relationship, but 
not identity to the JH virus was also noted. 
The latter agent was isolated independently 
by Price and was also thought to be the cause 
of similar illnesses in man(5-7). Both of 
these viruses appear to have characteristics in 
common, including rate of growth and meta- 
bolic requirements, stability, cytopathogenic 
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effects and infectivity for the same hosts. 
(’ertain of these features of 2060 are described 
herein. 

,llcthods. Cultures (TC) were prepared 
with 0.2 5 % trypsin (Difco, 1-2 5’0) dispersed 
kidney ceIls from young adult male Rhesus 
monkeys, planted a t  a 1-400 dilution of cells 
packed at 8010 rpni for 10 minutes and grown 
a t  35°C in stationary tubes and prescription 
bottles with O.S7Cl lactalbumin hydrolysate 
(Nutritional Biochemicals) and 2 % calf se- 
rum (Microbiological Associates) in Earle’s 
solution. After 4 to 7 days they were washed 
twice and maintained with Mixture 199 or 
Eagle’s medium (Rlicrobiological Associates) , 
or the 2 combined in equal parts, with care to 


