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I n  attempting to characterize the physical or nutri-
tional status of an  individual, the gross body veight i s  
widely used as  the first criterion. "Standard) ) tables 
are  available that purport to give the "normal" body 
weight for the individual's sex, heiglit, and age, Most, 
if not all, of tlie tables for  adults cited in American toxt- 
books-frequently without indicating the original source 
of iufornlatioil and lacking consistency in  the recom-
mended adjustment for  clothing-go back to the Mcdico- 
actuarial Mortality Investigation of 1912. These tablos 
indicate tha t  body weight continues to  increase, on the 
average, cren after the growth in  height is  completed. 
This trend is incorporated in the standards. 

I n  the course of studies on ageing, carried out since 
1947 a t  the Laboratory of Physiological Hygiene, with 
special emphasis on the oardiovascular system and i ts  dis- 
turbances, we became acutely aware of the misleading 
nature of the height-age-weight standards. I n  terms of 
quantitative morphology a middle-aged man, retaining his 
relatiye position in the distribution of weight for  men of 
a given heiglit, differs markedly from his physical status 
in his early twenties. 

TABLE 1 

Q U A N T I T A T I V E  CHARACTERISTICS Oh. F A T N E S S  I N  YOUNGER 
A X D  OL~ICR BODYI f G N  WITH NORJIAL RELATIVE V E I G H T  

Younger Older 
men men 

(N = 37) ( N  = 66)  

Age range, years 
Mean age, Sears 
Range of relative body weight, 

actual, a s  percentage of 
standard wciylit 

Mean relative body weight 
Slrinfolds, in lllm 

Abdomen 

Chest 

Back 

Arm 

Thigh 


Specific gravity* 
Body fa t ,  a s  percentage of body 

n-eight 

* Corrected for residual a ir  in the lungs. 

Table 1presents data on two groups of men, 19-25 and 
45-55 years of age, respectively. Both groups were 
drawn from larger samples, restricting the selection to 
those illdividuals whose actual body weight was within 
-e 5% of their standard weight. The mean values of the 
relative body ~veiglit in the two groups are very close 
(100.2 and 100.0, respectively). Nevertheless, the amount 

1The  data  reported in this paper were obtained in the 
course of research aided by the Research G r a ~ l t s  Division, 
U. S. Public Health Service. 

of body Pat, determined both in terms of the thickness of 
tho skinfolds (1) and estimated on tho basis of specific 
gml-ity (2, 3 ) ) is strikingly larger in tlie older men. Al-
tliougli both groups are "normal" in respect to their body 
weight, they differ markedly in terms of the conlposition 
of the body. 

The concept of '(normal" body weight, defined actu- 
arially, tends to obscure the profound changes taking 
place in tlie process of ageing. The latter involves not 
only an additive accumulation of boily f a t  but also, very 
likely, replacement of some of the nluscle (and other 
"active tissues") by f a t t y  tissues. 

I t  is  a current practice to express the rates of physio- 
logical processes, such as  the basal metabolic rate, and 
to prescribe pharmacological dosages i n  reference to the 
total body weight or to the body surface, the latter being 
estimated in turn from body weight and height. I n  view 
of the variatiolis in the composition of the body a t  the 
same weight and the differences in the metabolic prop- 
erties of muscles and the depot fat ,  it appears tha t  the 
expression ( 'per  kg  of body weight" lliay lead to errone- 
ous conclusions. The vexing problems of physiologically 
sound reference points for  the basal metabolic rate were 
discussed in  some detail in connection mith studies on 
prolonged starvation and nutritional rehabilitation (4).  
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There is an  increasing amount of evidence tha t  an  ade- 
quate intake of potassium is necessary for the anatomical 
integrity of the myocardium and kidneys (1,d ) .  Data  
on the functional aspects of this relationship are scanty, 
however. The following experiments suggest that  potas- 
sium deficiency has a profound effect on circulatory dy- 
namics as  reflected in blood pressure changes. 

Four groups of Long-Evans ra ts  (age, 45 days) were 
treated as follows: Group I (12 rats) received a syn-
thetic diet in 1g of which there was 0.1 mg of potassium. 
Group I1 (8 rats)  received the same diet, but were per- 
mitted to drink a 1% solution of potassium chloride. 
Group I11 (10 rats) received a restricted amount of 
~ u r i n aChow laboratory ration in an  amount tha t  allowed 

1 Preliminary report. 
2The authors wish to express their thanks to Elizabeth 

Wright for  her technical assistance. 



the animals to grow a t  approximately the same rate as 
the rats in Group I. Those in Group IV (10 rats) wero 
maintained on Purina Chow ad lib. Blood pressure read- 
ings were determined on the rats under light ether aues-
tliesia by tlie microphonic method of Friedman and Freed 
(3). Readings were taken a t  the beginning of the study 
and once weekly for 9 weeks. 

The rats in Group I exhibited a pronounced degree of 
generalized flaccidity of tlie skeletal musculature. Growth 
was restricted, their weight increasing from an initial 
average of l l G  g to an  average of 152 g after 9 weelrs. 
Otherwise, they appeared in good physical condition. The 
animals in Group 11, receiving supplemental potassium, 
were in excellent health. Their weight increased from an 
average of 115 g to 234 g. Those in Group I11 main-
tained approximately the same weights as Group I. The 
rats of Group I V  grew from an average of 111 g to 
346 g. 

Our findings revealed that the rats maintained on the 
potassium-free diet (Group I )  exhibited a steady decline 
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FIG. 1. 

i n  blood pressure (Fig. 1 )  after the second week, from 
an  average initial rcading of 100 mm of H g  (range, 92-
116 mm). At the end of the fourth week the blood pres- 
-sures averaged 8G mm of H g  (range, 80-102 mm). A t  
the end of 9 weelrs the average pressure was 74 mm of H g  
(range, 68-86 mm). Animals in the control groups, 11, 
111,and IV, showed no marked deviation from normal in 
their pressures. 

Our results indicate that rats on a diet deficient in 
potassium develop a profound hypotension. Other rats 
on  an identical diet but supplied with potassium, main- 
ta in  a normal blood pressure. A third group of animals 
on  a standard diet, but partially starved to grow as 
slowly as those in Group I, also had a normal pressure. 
It would appear, therefore, that the hypotension observed 
was due to a specific deficiency in  potassium. The pos- 
sible mechanism for this action are now under investi- 
gation. 
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Past  experience in mounting mites has shown that the 
existing media are not completely adequate in many re-
spects. A mounting medium was therefore sought that 
would permit ease and speed in mounting and yet have a 
refractive index that would give better defiliition of the 
morpliological and gross histological structures. Experi-
mentation was carried out using methocellulose, and the 
following formula was evolved: 

hIethocellulose3 . . . . . . . . . . . . . . . . . .  5 g 
Cnrbomax 4,0004 . . . . . . . . . . . . . . . . .  2 " 
Dietllylrme glycol . . . . . . . . . . . . . . . .  1 ml 
03% Etl1~1alcohol . . . . . . . . . . . . . . .  25 " 


Lactic acid . . . . . . . . . . . . . . . . . . . . . . 100 " 

6'
Distilled water . . . . . . . . . . . . . . . . . .  'is 


The methocellulose and alcohol are mixed, added to the 
remainder of the formula, and filtered through glass wool. 
The medium is then placed in an  oven a t  40°-45" C for 
3-5 days, or until i t  has reached the desired consistency. 
I f  i t  becomes too thick the viscosity may be reduced by 
warmilig gently or by thinning with 93% ethyl alcohol 
or water. 

Specimens cannot be transferred directly froni glyc-
erine, strong acids, or bases such as KOH clearing solu- 
tion. I t  was found, however, that specimens cleared in  
E O H  conld be mounted safely if they were first rinsed in 
acid-alcoliol. 

Acarina, larval cestodes, nematodes, and insects (larvae 
and adults) have been mounted with excellent results. 
The best procedure for mounting mites was to clear thor- 
oughly in lactophenol before mounting. At times a slight 
shrinkage occurs, but this can be reflected by warming the 
lactophenol solution and the mites slightly. Mosquito 
larvae mounted well by passing through cellusolve into the 
medium. Some of the more delicate specimens needed no 
special clearing procedure but were placed directly into 
the medium, thereby allowing the lactic acid in the 
medium to clear the specimen. 

Some of the favorable characteristics of the C-M 
medium are as follows: 

1. It has an  excellent refractive index for arthropod 
tissues, namely, 1.428. 

2. I t  is not visibly affected by light (does not turn 
yellow as does balsam). 

3. I t  is heat-stable a t  average temperatures (slides were 
held a t  55" C for 6 months without visible change). 

1 Now a t  Department of Zoology, University of California 
a t  Los Angeles. 

"he authors are grateful to Roderick Craig for his advice 
and milny helpful suggestions. 
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