
lose. These extraneous carbohydrate substances are 
most often observed in the initial column effluent, par- 
ticularly if water is passed through the column. Ex- 
traneous carbohydrates are also sometimes encountered 
in later effluents when liquids other than pure water 
are used. To reduce the amounts of these extraneous 
substances, i t  is suggested that cellulose columns be 
given a preliminary washing with water before use. 
While we presently know of no way to prevent com- 
pletely the elution of extraneous substances from 
cellulose columns, we wish to call attention to their 
presence. 

I n  operating chromatographic columns, particularly 
those of considerable length, it  is desirable to apply 
positive pressure a t  the head rather than suction on 
the effluent. Application of vacuum often causes the 
lower portion of the column to be partially freed of 
solvent with consequent poor separations in  these 
regions. 

There seem to be two schools of thought concern-
ing whether columns should be packed dry or by the 
slurry method. I n  our experience either method is good 
when properly handled. I n  packing by the slurry 
method care must be taken to use a thick slurry and 
thus prevent fractional separation of particle size or, 
in  the case of a carbon-celite mixture, separations of 
the two components. 

ROYL. WHISTLER 
Department of Biochemistry, Pz~rclz~e Ulzi~.ersity, 
Lafayette,  Ilzdiama 

References and Notes 

1. 	 R. L. Whist ler  a n d  D. F. Durso, J .  AWL.  C7~et) i .  SOC. 72, 
6 7 7  (1930). 

2. 	 1,. I I o u ~ h .J. I<. N. Jones.  a n d  \Ir. H. \T7udman. ATalure 
162, 448 (1948). 

3. 	 Cclite No. 336, a product of Johns-Manville Co., S e w  
Porlz. N.Y. 

4. 	 s u c h  a s  Durco G-60, it product of Darco Corp., New York, 
N.Y. 

14 October 1954. 

Experimental Arteriosclerosis; 
Sulfur or Choline Deficiency? 

A description of a kind of vascular abnormality 
produced in young rats by dietary means has been 
described by Wilgram, Hartroft,  and Best ( 1 ) . The 
authors attribute these arterial effects to a deficiency 
of choline, although the diets employed mere pro-
foundly deficient in essential organic sulfur com-
pounds as well. Mortalities of 50 and 75 percent of 
the experimental groups in  the 28-day periods of 
observation attest to the rigors of the diet. These ex- 
periments should be considered in relation to the 
chronicity of arteriosclerosis toward which all such 
experimentation is ultimately directed. 

I n  their discussion the authors mistakenly observe, 
when referring to our work with experimental athero- 
sclerosis in  Cebus monkeys, that we have not specifi- 
cally investigated the effects of choline deficiency on 
the vessels of monkeys. We have, in fact, done this 
and our observations were described (2).I t  was found 

that choline deficiency effectively prevented sufficient 
hypercholesterolemia to produce atherosclerosis in the 
monkeys. I believe that is because the animals became 
ill and refused to eat. 

Our most atherogenic diets regularly contain 0.5 
percent choline. We also observed (2) that this dis- 
ease in monkeys is either prevented or cured with 
2-cystine and this effect has since been extended to 
several congeners of cystine with similar effects ( 3 ) .  
I t  is perhaps of interest to those who press fo r  the 
importance of choline in a variety of ailments that 
our discovery of the relationship of sulfur metabolism 
to atherosclerosis in monkeys resulted froin the great 
difficulty we experienced in producing evidences of 
choline deficiency in this primate species. 

Finally, Wilgram et ul. propose that the rnuch 
abused term lipotropic be extended to still another 
poorly understood phenomenon : the prevention of the 
accumulation of lipids in blood vessel walls. This re- 
definition of the term can scarcely do more than add 
to the existing confusion. The variety of meanings of 
lipotropic both in respect to anatonlical structures in- 
volved and to the niethods known or presu~ned to have 
induced the lipid deposition will require a short quali- 
fying paragraph f o r  each context in which the term 
is used. 

It is well known that if a hungry cat consumes a 
saucer of cream, it  will shortly show a n  accumulation 
of lipids both in its intestinal mucosa and in its liver. 
Are we to apply the term lipotropic to a milkman who 
does not come, to a more aggressive cat, or even to the 
large mouse that may have already satiated the cat?  
This proposal surely defeats the purposes of language. 

GEORGEV. MANX 
Department of Nzctritiolz, 
Harvard School of Public Health, 
Boston, Massachusetts 
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We have had little experience with Cebus monkeys 
but are now starting an investigation of the role of 
various dietary factors in the production of ather-
olnatous lesions in small primates. George V. Nann's 
previous studies have been of great help to us in 
planning this work. His  present letter has raised sev- 
eral interesting points on which we would like to 
comment. 

I n  the first place, Mann is discussing atherosclerotic 
lesions seen in monkeys that have been consuming diets 
high in cholesterol; we have described aortic medial 
sclerosis produced in rats by diets low in choline and 
essentially free from cholesterol. 

H e  states that we attribute arterial lesions in  cho- 
line-deficient rats ". . . to a deficiency of choline, al- 
though the diets employed were profoundly deficient 



in essential organic sulfur compounds as well." Our 
liypolipotropic basal ration was designed to be as 
complete as  possible with respect to essential amino 
acids while being velatively as low as possible i n  
rnethionine. This diet contained 30 percent of alcohol- 
extracted peanut meal (about 50 percent protein),  10 
percent of casein, and 5 percent of S l p h a  (soya) pro- 
tein, giving 30 percent of protein; the total methionine 
of such a diet is about 520 mg, cystine is 340 nig, and 
amino-acid sulphur is just over 200 mg per 100 g of 
ration. Alpha protein a t  the 20-percent dietary level 
supplies about 200 mg niethionine and less than 100 
mg of sulfur. Despite the consumption by our rats of 
a diet containing more than twice as much nlethionine 
and organic sulfur as  in the basal rations fed by I\lann, 
they still developed aortic lesions. 

TVe attributed the arterial effects in our experiments 
to choline deficiency because ( i )  the diets mere known 
to be low in choline, and (ii) addition of choline to the 
basal diet consumed by control rats completely pre- 
vented development of lesions. The controls consumed 
arrlounts of the choline-supple~nented diets comparable 
to the daily intake by the experimental animals of the 
basal choline-deficient diet. Controls did not receive 
any organic sulfur compounds other than those con-
sumed by the experimental group. Therefore, in our 
experiments, the lesions in rats are clearly attributable 
to choline deficiency rather than to organic sulfur 
deficiency. 

Mann says that our ". . . experiments should be 
considered in relation to the chronicity of arterio-
sclerosis toward which all such experimentation is ulti- 
mately directed" and draws attention to the rigors of 
our dietary regimen. The diets we employed were 
severely hypolipotropic, because they were designed 
to produce acute lesions vapidly. Less rigorous dietary 
regimens of the same type also produce in rats vas- 
cular lesions of the chroizicity that Mann apparently 
desires. Experinients of this type were previously re- 
ported froin our laboratories i n  1952 [Pvoc. Soc. 
Enptl.  Biol, a?& ilfed. 81, 384 (1952)], incidentally 
antedating Mann's publications in this field [J. Ezptl .  
.lVecl. 98, 195 (1933)l. The diets that we employed in 
the chronic type of experiment could be regarded as 
inore "physiological" than those in the acute. Acute ex- 
periments are solnetinies desirable, however, to  speed 
up  the progress of investigations of this type. The 
arterial lesions produced by both methods are iden-
tical, differing only in degree. 

Xann  states that they experienced "great difficulty 
. . . in producing evidences of choline deficiency in 
this primate species," and yet his paper contains sev- 
eral references to  the fat ty  livers and poor condition 
of inonkeys not given choline supplen~ents. Surely his 
own data suggest that dietary choline (or its pre- 
cursors including methionine) is necessary to main- 
tain life of primates and that i t  is almost too easy to 
produce evidences of lack of adequate dietary choline 
in monkevs. 

His  own experiments elucidate to  some degree the 
role of dietary choline in protecting the cardiovascular 

system of monkeys. TVe could find specific references 
in his paper to autopsy studies of only three monkeys 
(his numbers 1-6, 3-0, 3-2) that had been fed a hypo- 
lipotropic diet (low choline and low methionine, with 
5 percent added cholesterol). Of these three animals 
two "showed minimal aortic lesions." These lesions had 
developed within 3 to I1wk (average 7 wk) of dietary 
deficiency, despite the fact that  the authors state "In 
the absence of choline animals had poor appetites, 
grew poorly and died with fat ty  livers." It is gen- 
erally accepted that inadequate food intake will in- 
hibit the development of lesions due to a deficiency of 
any vitamin or essential food factor. Therefore, in 
view of the relatively brief period of dietary defi- 
ciency and the poor food intake, we think it  highly 
significant that under these conditions two or three 
monkeys developed even "minimal aortic lesions." Fur -  
thermore, seven control animals fed similar diets with- 
out added dl-niethionine, but with 0.5 percent choline 
(see his Table V I I )  were free from aortic lesions. This 
series of 10 animals would indicate then that supple- 
mentary rholine prevented lesions that otherwise de- 
veloped in the experimental animals. His data with 
primates corresponds to ours obtained with rats in 
1952. 

Mann claims to have obtained a higher incidence of 
lesions in  monkeys fed low-methionine, choline-supple- 
~nented diets containing 5 percent cholesterol. The 
total number of animals employed was greater but the 
pevcentage-incidence of lesions in this group was ac- 
tually lower. These mo~llceys were observed for  longer 
periods than were the choline-deficient group-for ex-
ample, monkey So .  4-1 (from which all of I\fann's 
photomicrographs were talcen) was fed this diet fo r  25 
wk. Of 1 7  monkeys in this group, eight developed 
aortic lesions demonstrable a t  autopsy; a n  incidence 
of less than 50 percent in these animals compared with 
66 percent (two out of three) in  the choline-deficient 
group. With such small numbers of animals, these 
differences rnay be of limited significance. 

Mann found "that choline deficiency effectively pre- 
ce?%ted [his italics] sufficient hypercholesteroleinia to 
produce atherosclerosis in  the monkeys." But  his own 
data show that in the absence of choline and absence 
of hypercholeste~~olenzia,two of three animals did de- 
velop atherosclerosis. W e  reported [Science 119, 842 
(1954)l that choline-deficient rats fed diets without 
added cholesterol developed medial aortic lesions pre- 
ventable by choline supplements. The choline-deficient 
rats had lower levels of serum cholesterol than the cho- 
line-supplemented controls. Therefore, under some con- 
ditions a t  least (two out of three of hlann's choline-
deficient lnonkeys and in our experiments with rats 
ref erred to in foregoing paragraphs) aortic lesions 
developed without elevated levels of serum cholesterol. 
Therefore, we believe that the statement of Xann's 
quoted a t  the beginning of this paragraph needs some 
further support. 

I t  should be noted that, to induce the atherosclerotic 
lesion in monkeys by use of diets high in cholesterol, 
a large intake of food appears necessary. To insure 



adequate food intake it  is essential to have choline in  
the diet, as Mann found. The aortic lesion we de-
scribed, which does not require a sustained high food 
intake and which is prevented by choline, has a com- 
pletely different pathogenesis. 

Jfann challenges our right and wisdom in broaden- 
ing the meaning of the term l ipo$ropic.  We are most 
anxious to preserve the clarity of the term vhich one 
of us introduced. I f  choline deficiency leads to  abnor- 
inal changes in liver, kidney, heart, and vessels that 
are  preventable by adequate supplements with lipo- 
tropic agents (as the evidence published from this lab- 
oratory and from others now clearly indicates), we fail  
to see why the tern1 should continue to be limited to 
the effects of deficiency on only one of these organs. 
H a d  the need f o r  lipotropic substances in  maintaining 
kidneys, hearts, and vessels been discovered a t  the 
same time as their need f o r  maintaining the liver, 
Mann would probably not have objected to the broad 
concept we now propose for  the term l ipotvopic.  IIis 
objection is obviously based on the fact that these 
various manifestations of choline deficiency were dis- 
covered a t  different times. The proper designations 
fo r  tardy rnilkinen and aggressive cats we prefer to 
leave to Mann's imagination. 

ZVhether similar sclerotic lesions are under consider- 
ation and whether sulfur or choline is inore inlportant 
will require further careful experimentation. Inter-
change of data between responsible investigators will 
eventually provide the true answers, which may be 
quite different from &fannJs present ideas or from 
ours. 

ongoing evolution. These questions are : (i) How many 
people a re  there in the endoga~llous group? (ii) What  
proportion of individuals enter the group from with- 
out?  

As I have pointed out ["&fixture and genetic drift  
in ongoing human evolution," A m  A ~ z t h r o p .54, 433 
(1952)], evolution has been defined as a change in 
gene frequencies. Gene frequencies change in response 
to a small number of factors :natural selection, muta- 
tion, admixture, and chance variation from one gen- 
eration to the next. I f  ethnographers will provide an- 
swers to the two questions f o r  a number of groups 
with a variety of cultures, one could calculate rates 
of admixture and chance variation. Under assumptions 
about mutation and natural selection, one could then 
estimate possible rates of evolution without any refer- 
ence to the fossil record. 

The minimurn information necessary to estimate 
rates of accidental variations in gene frequency is a 
count of the total population of the endogalnous group 
(be it  community, tribe, or caste). I n  addition one 
would like to know, if possible, the proportion who 
are of reproductive age and status and the variation 
in number of offspring; that is, how many children 
surrive to adulthood f o r  each individual who corn-
pletes procreation. 

The minimum information necessary for  a crude 
measure of adnlixture is the proportion of persons 
in the group zvlio were born outside of it. A more use- 
fu l  form of the information is the tabulation of birth- 
places of parents of all persons born in the group. 

Many anthropologists have made a census or re-
F. WII;GRA&I 

mr.ST-AXLEP ~IBRTROBT 
GEORGE corded genealogies. These have been preludes to other 

studies and are frequently unpublished or inade-
CHARLES quately presented for  the present purpose. However, H. BEST 

Hauti?zg and  B e s t  D e p a r t n ~ e n t  of X e d i c a l  Research,  
T ~ PCharles H. B e s t  Ins t i tu te ,  
Unil jersi ty  of T o r o n t o ,  Tovonto ,  Canada  

Potential Application of Community 
Censuses and Genealogies 

I have been thinking that anthropologists whose 
records contain answers to two questions could help 
make possible some theoretical esti~nates of rates of 

some readers may be able to add another case. W e  do 
not even know yet whether human evolution would 
have been more rapid before cultivatio~l of the land 
began. Perhaps we can a t  least find out to what extent, 
if any, hunters live in slnaller more isolated repro- 
ducing groups than, for  instance, agriculturalists, 

GABRIELLASKER 
W a y n e  i5T::?zi1lersity College of Medicine,  
Detroi t  7 , Illichigan, 
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which t7zere ~ r ~ z g h t  be no  progress a t  all. ATo laboratory today cs self sz~ficing.-Lord 
Eulherford. 


