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FIG.2. Logistic curve I1 (smooth curve) fitted to the census coiliits (circles) of the popnlatioa of the T:nited 

States from 1790 to 1940 inclusive. 

not know, and shall not know until the count of 1950 
gives some indication as  to whether the discrepancy 
between theory and observation in 1940 is merely a 
minor fluctuation that \$-ill be compensated f o r  in the 
next ten gears, or marks instead the beginning of a 
different trend of the curve. 

But in the meantime, in part  as a token of good faith 
relative to our pact promises, \i7e have computed a new 
logistic curve (Logistic 11), using the nlethod of suc-
cesqive least square approximations: to the history of 
the growth of the' population of the United States, in- 
eluding all the recorded data from 1790 to 1940 inclu- 
sive. The results are set forth in  Table 11,aliil Fig. 2. 
The equation of this new logistic (Logistic 11) is: 

The constants Ti and C in ( 2 )  are e w ~ a l l e rthan in 
(1) by aniounts that a1.e respectively 6.7 anil 0.9 per 
cent, of their values in (1) .  The constant r is  larger 
in  ( 2 )  than in (1)by 2.9 per cent. of its value in (I). 
From Table I1 the follox~ing root mean square dcvia- 
tions are computed 
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4 R. Pearl, (Introduction to 3fedical Biometry and 
Statistics." Third Edlt. Chapter XVIII pnsszm. Phila-
delphia: W. B. Saul~ders Company, 1940. 

It i s  plain that either of the two logiqtics fits the 1 6  
observed populations rery n-ell, considering that each 
i-, only a three constant curve. But as to ~ ~ l l i c h  makes 
the better forecaat of the population to be counted in 
1950 me are not prepa~ecl to cay at  this time. TTe 
hope to make a ctatement on the point in 1960. 
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T H E  H E P A R I N S  O F  VARIOUS MAMMALIAN 

S P E C I E S  AND T H E I R  R E L A T I V E  ANTI- 


C O A G U L A N T P O T E N C Y  


ON the basis of studie3 of impure beef heparin 
Jorpesl postulated that heparin is a mixture of mucoi- 
tin polysulfuric acid., the anticoagulant action of 
which is dependent on the sulfate group.;, the l ~ ~ t e l ~ c y  
increasing with increasing. sulfur content. The isola- 
tion of the crystalline bariuln salt of heparin 1~3-
Chal-les and Scott2 has made i t  possible to pyepare 
large amounts of the pure anticoagulant. Tork ing  
nit21 surnples of this crystalline material isolated from 
different tissues of the ox, Charles and T o d c l ~ o u l d  

5 Profes~or Pearl died on Kovembel 17. 
1 Jorpes, Etochenz. Jour., 29 : 1817, 1933 ; ibici., 33 : 47, 

1938. 
2 Charles and Scott, Bioehcnz. J o u ~ . ,30 : 1927, 1936. 
3 Cllarles and Toad, Bvochem. doli~. ,3+:  112. 19.10. 



find no evidence of the heterogeneity claimed by 
Jorpes. Similar findings have bee11 reported by 
Jaqnes and W a t e r s q o r  the crystalline barium salt of 
heparin isolated from the blood of dogs in anaphylac- ' 
tic shock. 

The latter authors reported that crystalline heparin 
isolated from dog tissue has a much greater anticoagu- 
lant potency than that from beef, suggesting a species 
difference. 3Iore recently, heparin has been isolated 
as the cr~stal l ine barium salt from pig and from sheep 
lung, and these also have been found to differ in 
potency. The potencies of samples of crystalline 
heparin isolated from the four species are listed in  
Table I .  The anticoagulant in each case was purified 

TABLE I 
THC A ~ T I C O ~ G T L A X T  POTENCIA ~ D  CONTEXTSULFUR OF 

HEPARI~S SPECIES*FROX DIFFERENT 

-Source 

Dog . . . . . . . . . . . . .  

o x  . . . . . . . . . . . . . .  

Pig . . . . . . . . . . . . . .  

Sheep . . . . . . . . . . . .  


Pote~lcy S. content 
u:mg 1% --

240 10.8 
100 1O.S(21
44 10.1 
23 11.6 

* 111 each case the potency reported is for the air-dried crys- 
talline barium salt,  while the sulfur content is for the same 
sample af ter  rellloval of the water of crystallization (about
10 per cent). 

and crystallized as described by Charles and Scott. 
The potency mas detexnined by comparison with a 
standard preparation of pure beef heparin, using a 
modification of the Howell method. I t  is evident that 
heparin isolated from different species varies greatly 
in potency: i.e., different heparins occur in different 

species. The bariutn salts of the various heparins all 
crystallize in the typical rosettes and sheaves described 
for  beef heparin by Charles and Scott and apparently 
require almost identical conditio~ls for  crystallization. 
I t  is rare for  a biological substance to shorn such widely 
differing activity in  different species without a corre- 
sponding variation in  crystalline structure. 

The sulfur contents of the various heparins are also 
shown in Table I .  While there are minor variations 
in these values, there is no correlation between the 
potency and sulfur content of these heparins. For  
example, as  previously reported by Jaques and Waters, 
the sulfur content of dog heparin is no greiter than 
that of the heparins from other species, although its 
potency is 24 times that of the beef and 1 0  titnes that 
of the sheep heparin. Furthermore, in the 4 mam-
malian species studied, sheep heparin has the highest 
sulfur content and lowest potency. Hence, although 
removal of the sulfur inactivates heparin (Charles and 
Todd), the v e q  high anticoagulant activities of the 
crystalline material from dog, beef and pork tissue 
must be due in part to factors other than the high 
sulfur content. 

Investigations in these laboratories support the con- 
clusions of Charles and Todd that the heparin in  any 
one species is a chemical individual. I t  is evident, 
however, that different heparins are found in different 
species. 
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SCIENTIFIC APPARATUS AND LABORATORY METHODS 

ELECTRO-FOLIAR DIAGNOSIS 

VHILEinvestigating the alkalinity of greenhouse 
soils, caused by the use of hard water, and its relation- 
ship to chlorosis in plants. especially the role of iron 
and manganese as a cause of the chlorosis, the idea 
occurred that perhaps qnal i ta t i~e or semi-quantitative 
spot tests fo r  these elements could be obtained by 
electrolyzing the leaf tissue and catching the remov-
able ions in chemically treated filter papers. Accord-
ingly, a suitable form of the well-known electrolysis 
apparatus was improvised which includes a cdtnmon 
table clamp to hold the plant leaves, filter papers and 
electrodes, a 45-volt B-battery, a nickel crucible cover 
fo r  the cathode, and a 14-inch platinum disk for the 
anode. The general features of the apparatus are 
shown in Fig. 1. 

The following technique was found suitable for the 
determinations: A plant leaf was perforated over an 
area of about four square centimeters by placing it 

4 Jarlues and Waters, Amer. Jour. Physiol., 129:  389, 
1940. 

on the convex side of a watch glass and tapping it 
with the teeth points of a fine comb. The perforated 
leaf mas then laid between two small filter papers, 
which were saturated previously wlth a dilute acetic 
acid solution, and the svhole then placed between the 
electrodes. After clamping the electrodes firmly to- 
gether betwen insulators, and with suitable electrical 
connections, the current was paqsed through the leaf. 
Perforating the leaf in the manner described, and 
saturating the filter papers with a n  acid or salt solu- 
tion, lowers the electrical resistance of the whole oon- 
siderably and thus increases the efficiency of the elec- 
trolysis. Two minutes' tiille f o r  current passage gave 
good tests fo r  nitrates, phosphorus, iron and man-
ganese in  certain cases. Obviously, the proper kind 
of electrodes, current strength, chetnical treatment of 
the filter papers and other experimental conditions to 
use will depend on the special tests to be made with 
the apparatus. I n  all cases, howe~er ,  the filter papers 
must be free from the ions under test. 


