
CHANGESIN THE CONCENTRATION PENTACHLOROPHENATE01 SODIUM IN LABORATORY 
EXPERIMENTS 01 SOILWITH VARIOUS TYPES AND AMOUNTS 

(No. of expt.) 
1 2 3 4 5 6 7 8 9 

Time after (Proportional volumes of solution and soil) 
applying chemical Sol. 3 Sol. 1 Sol. 1 Sol. Sol. 1 Sol. 3 Sol. 1 Sol.
Mixed
Mud 1 Mud 1 Mud3 Mud7 Mud Loam3 Sand 3 -zidyl 

(Concentration in ppm) 

4 hr 10 10 - 10 - T*f 10 
2 1  " 10 - 5 1 0 10 
29 " 5 t  5 - 1 0 10 

2 days ............................... 5 - 2 - T 0 10 

3 " ............................. 2 t  1 T 0 10 -

4 " .................................... 2 - T 0 0 5 t  

5 ( '  ................................. 1 T 0 0 5 -

7 ( '  .................................... T T 0 0 T 


11 " ................................... T 0 0 0 T 


* T = Trace of chemical. 

f Reduced to 5 ppm in 1 hr. 


organic matter and clays had a much less pronounced dications are that sunlight is a major factor in  re-
effect on the concentration of sodium pentachloro- ducing the concentration of some chemicals in very 
phenate. Other conditions being equal, a n  increased shallow open waters but not in  deep waters. I n  the 
residual effect could be expected after application of field, sunlight appears to be less of a factor than 
chemicals in  waters having sandy beds. During a 72- mud in reducing the concentration of chemicals be- 
day period all chemical determinations of the control, cause most of the waters are  shaded by rooted and 
Expt. 9, were consistently 10 ppm. floating vegetation and often by high banks. 

Facilities were not available to determine the man- 
Reference

ner in which silt and clays reduced the concentration 

of the salts of pentachlorophenol in solution. Presum- HASnl"S' W' T. 233 (19'1)' 

ably the principal process is adsorption of the chern- Manuscript received September 12, 1982. 


ical bv the fine particles of soil, but possibly it could 

be due to actual inorganic or organic chemical combi- laaonfixation of carbon ~ i ~ ~ i d ~  
into
nations, or a coalition of these factors. 

To determine the effects of sunlight on dilute solu- Organic Acids in Blood1 
-

tions of sodium pentachlorophenate, laboratory prepa- 

rations identical to those in Table 1were exposed to Matthew A. Williams, Felix Friedberg, 


and Lawrence M. Marshall about 8 hr  of direct sunlight a t  temperatures not over 

38' C. The concentration of the chemical in  all the Department of Biochemistry, College of  Medicine, 


experilnents was reduced from the original 10 ppm Howard University, Washington, D. C .  


to 0 or 1ppm after 8 hr  exposure. I t  may be note- Although there is evidence in the literature for  the 

worthy that even a clear aqueous solution containing existence of the physiologically iinportant organic

10 ppm of sodium pentachlorophenate tested 1 ppm acids of the Krebs cycle in blood, data on their physio- 

after the same period of exposure. The results were logic origin or role in  this fluid are f a r  from complete. 

similar when the experiments were repeated. I t  was Doubtless the lack of methods of isolation for  these 

also found that following 8 hr  of exposure to sunlight acids has contributed to the enigma. The extent to

these preparations were only 0-20% effective against which tissue acids are diffusible into blood, and the 

Australorbis glabratus within a 24-hr period. 

Under field conditions mud and sunlight may be im- scope of the function of the cycle in  blood as com- 

portant factors in  reducing the efficacy of some mol- 
pared to some other tissue such as  liver, have not been 
considered. One approach to these problems was

luscacides. The effects of mud can be minimized by recognized when labeled organic acids were chromato- applying the chemicals when the waters are clear and graphically isolated from tissues of mice injected in- by exercising care not to disturb the mud during the 
1 This investigation was supported in pa r t  by a researchperiod of treatment. Proper allowance should be made gran t  from the National Cancer Inst i tu te  of the  National In-  

when chenlicals must be applied in muddy waters. I n -  stitutes of Health, USPHS. 



1 toneally into mice weighing approximately 2.0 g. The 
I animals were sacrificed by decapitation 5-10 min fol-

lowing the injection. This time interval was selected 
because within i t  the incorporation of carbon into the 
acids of the tissues studied was maximal, in the motke. 
Extracts (2) of the tissues were chromatographed on 
silica gel ( 2 ) .Radioactive assay of the effluent, iden-
tification of the effluent organic acid, and other ex-
perimental details are  reported elsewhere (3).A chro-
nlatogram representing a typical experiment is shown 
in Fig. 1. 

The results (Table 1 )  indicate that the total activity 
of the organic acid extracts of whole blood was not 
greater than 8% of that of the liver extracts. From 
the percentage of activity shown by each of the sev-
eral acids, no selective or preferential diffusion of any 
single organic acid from liver into blood can be ad-
duced. When the blood in three experiments was as-
sayed for  labeled bicarbonate, these samples showed 
1.8 x lo4 ,  1.9 x lo4 ,  and 1.2 x l o 4  cpm/g blood/lOG 
counts administered dose. This would seem to indicate 

F R A C T I O N  N U M B E R  
that, although C1402was available fo r  fixation of the 
carbon into the organic acids. there was no such svn-

u 

FIG. 1. Typical chromatograms for  blood and liver ex- thesis in the blood. A lack of mechanisms in the blood 
tracts from a mouse sacrificed 5 min after a single injection
of 12"-labeled bicarbonate. smooth line, 0.43 g whole blood ; in liver the C1402 

0 dotted line, 1.0g liver. into the organic acids could account fo r  this failure 
of incorporation. The labeled bicarbonate in  blood, 

traperitoneally with labeled bicarbonate. Such acids 
containing the isotope were obviously synthesized by 
the animal, and the extent to which these labeled acids 
appeared in blood should be a function of their rate 
of synthesis by, or their diffusibility into, the blood 
from tissues elaborating them. I n  this report are pre-
sented data which indicate that organic acids labeled 
in, vivo by mice injected with N a H C 1 q 3  show con-
centrations in the blood less than 10% of those in the 
liver, and CO, fixation into organic acids by blood 
does not occur, or a t  least is not measurable. 

I n  these studies 0.2 ml of 0.1 M NaHC1403 contain-
ing 250 pc as isotopic carbon2 were injected intraperi-

2 The radioactive carbon was obtained as  BaCuO, from the 
Atomic Energy Commission, Oak Ridge, Tenn. 

however, was available to kidney and muscle tissue, 
both of which showed a greater incorporation per 
gram tissue than blood, but less than one fourth of 
that shown by liver. The protein residues from the 
organic acid extracts of the blood had no appreciable 
activity, thus ruling out the possibility that  the acids 
synthesized in the liver, after diffusion into the blood, 
were bound to protein. 

I n  view of what is known of the concentrations (4)  
of organic acids in blood and the above-reported total 
activities of the organic acids in blood and liver, i t  
might be that those organic acids naturally occurring 
in blood diffuse largely from the liver. F o r  example, 
fumaric acid in  blood has a concentration of "less 
than" 0.5 mg% (1, 4 ) ,  whereas in  liver the concentra-

TABLE 1 

COMPARISONOF ORGANICACIDEXTRACTSFRON LIVERAND BLOODOF MICE INJECTED 
INTRAPERITONEALLY WITH LABELEDBICARBONATE 

Total Percentage of total extract* 
extractTissue Time Tissue (g) _tiVitylg

(mln) 
tissue Lipids Fumaric Succinic Oxalacetic Malic 

10 1.2 11,256 37.5 5.4 5.8 14.0 -
5 1.0 75,460 3.8 3.8 33.9 40.7Liver 3.2 
5 0.7 78,654 12.9 5.1 29.1 9.2 9.2 
5 0.7 80,318 16.0 14.2 27.7 3.6 3.6 

10 0.58 915 5.0 15.0 23.4 19.9 5.0 
5Whole blood 0.79 645 15.6 15.0 17.4 0.7 0.01 

0.57 3,800 10.2 17.2 21.8 2.4 4.2 
5 0.76 5,160 10.0 15.0 25.0 4.6 6.6 

* No discrete chromatographic pealts were obtained from blood (Fig. 1).Values shown for blood in the table were 
obtained by adding the observed radioactivity within each chromatographic zone described by effluent organic acids from 
liver on the chromatogram. 

May 8, 1953 503 



tion is about 6 mg%, and this ratio of 1to some value 
greater than 10 is also reflected in  the total activities 
shown above. 

Since the rate of diffusion of these acids into blood 
seems to be slow, and since mechanisms f o r  fixing 
carbon dioxide into organic acids in blood appear to  
be lacking, studies involving carbon dioxide fixation 
f o r  the time intervals used above can be carried out 
in, vivo, and yet each organ will synthesize its oarbon- 
labeled organic acids appreciably uncontaminated by 
acids formed a t  another site in  the same animal. 
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Decreased Activity and Energy Balance 
in the Hereditary Obesity-Diabetes 

Syndrome of Micell 

Jean Mayer 
Department of Nutritioa, Harvard Scbool of Public 
Health, Boston, Massachusetts 

The hereditary obesity-diabetes syndrome, previ- 
ously described (1, Z ) ,  is a recessive Mendelian entity 
characterized by an adult weight u p  to three or four  
times the normal, sterility ( 3 ) )atrophy and ulcers of 
the skin, and decreased life span. Histopathological 
studies (4 )  reveal considerably enlarged islets of 
Langerhans, with no other morphological evidence of 
endocrine disturbance. Total basal oxygen oonsump- 
tion is b w  ( 5 ) ,with. basal metabolic rates 40-50% 
below normal. Radioiodine uptake is not decreased 
(6) .  Fasting respiratory quotients are normal, non-
fasting respiratory quotients are high (7) .  The caloric 
intake of the obese mice ( 1 ) is about 25% higher than 
that of the nonobese. I f  the mice are  allowed to select 
nutrients freely, the obese mice choose a higher propor- 
tion of f a t  and a lower proportion of carbohydrate than 
the nonobese. The animals become diabetic a t  about 
the tenth week of life ( 2 , 7 ) .The diabetes is character- 
ized by extreme insulin resistance and sedsitivity to 
the amount and the nature of the diet. The obese mi-
mals show a decreased ability to  oxidize acetate frag- 
ments ( 8 ); these are deposited instead as  fat ty  acids. 
The hyperglycemia appears to be due to a block of the 
hexokinase reactions secondary to  this primary genetic 
block and indilced by pituitary diabetogenic (growth) 

1 This work mas supported in part by grants-in-aid from 
the National Institute of Arthritis and hfetaboli~m, Na- 
tional Institutes of Health, USPHS, Bethesda, Md. ; Nutrition 
Fonndation, Inc., New York ; and the J. hf. Icaplan Fund, Inc., 
New, Tork. 

2 As in previous studies, the mice used in these experiments 
were obtained through the kindness of Margaret M. Dickie, 
of the  Jackson Memorial Laboratory, Bar Harbor, Me. 

hormone (7, 9) .  This secondary block has been iinpli- 
cated in  the etiology of the hyperphagia in the light 
of the glucostatic scheme of regulation of food intake 
(10).


Obese animals are visibly less active than nonobese 
litter mates. It was the purpose of the study reported 
here to quantitate this difference in  activity between 
obese and nonobese animals, and to see how it varied 
with age and degree of obesity. The contribution of 
this decrease in expenditure fo r  work to the irnbal- 
ance between energy intake and output could then be 
evaluated. 

Thirty-six mice, 12 nonobese animals 4 months old, 
12 obese litter mates, and 12 young (2 months) obese 
animals of the same weight as  the nonobese were 
placed in activity (squirrel-type) cages equipped with 
wheels 36 cni in  diameter rotating freely enough to 
prevent any climbing and to insure that all animals 
sat a t  the bottom of the wheel under comparable con- 
ditions. A counter registered the number of revolu- 
tions. The animals were fed Purina chow pellets and 
were allowed to drink water ad lib. The experiment 
lasted 21 days, with the number of revolutions re-
corded a t  9 :00 A.M. and 5 :00 P.M. The rooms in which 
the animals were kept were maintained a t  constant 
temperature (24' C) and were illuminated from 9 :00 
A.M. to 5 :  30 P.M. Table I gives the starting weights, 
rates of weight change during the experimental period, 
average daily activity, and average daytime and night- 
time activity rate of the obese, young obese, and non- 
obese animals. 

T A B L E  1" 

Obese Nonobeae 
(4 mo old) ( 2  mo old) ( 4  m0 old)  

Start ing w t  ( g )  51.2 + 2.5 27.8 t 3.0 26.9 + 2.2 
W t  variation 

@/week) + 1.8 t 0.9 t 3.6 + 1.4 - 1.2 + 1.0 
Total daily activity 

(rev/day) 7 4 ? 4 0  355-1.233 4 7 8 3 t 1 2 5 3  
Daytime activity rate 

(rev/hr) 4 i . 2  1 4 t 4  1 0 2 + 5  
Nightt ime activity 

rate  (rev/hr) 3 2 2  1 3 2 2  2 4 0 + 3 2  

* Starting weights, rates of weight change Buring experi- 
mental period, average daily activity and diurnal activity 
rhythm of obese, young obese, and nonobese mice. The values 
given are average (mean) values. The figures following 2 
are standard deriations. 

I t  is immediately apparent that the difference in 
spontaneous activiw between obese and nonobese ani- 
mals is enormous. I n  fact, obese animals are practically 
inactive. This inactivity is not solely the result of ex- 
treme obesity but, in fact, precedes it, as is shown by 
the comparison of activity rates of nonobese animals 
and of young obese mice of the same weight. Inci- 
dental to  this difference in average daily activity, the 
difference in activity rates during night (darkness) 
and day (illumination) conditions, very marked in 
nonobese animals, disappears in the obese. Although 


