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therefore its various parts are cell-parts or organelles, 
and are homologues of the parts of the tissue cell, and 
not of the organs of a metozoon. I t  is true that the 
ciliate is an elaborate cell, but its specializations are  
intra-cellular and as such can not be homologized with 
entire organs or systems of the Metazoa. The tubular 
"rectum" of Diplodinillm is not a homologue of the 
rectum of higher animals and therefore the word 
"rectum" should not be applied to the ciliate organelle 
if it is to bring about confusion of relationships. The 
ciliates swim by means of cilia, but we do not compare 
them structurally with the fins of fish. 

The "nervous system" of the ciliate rrith "brain" 
and fibers mas also compared to that of the higher 
animals to show that cellular organization is not neces- 
sary. Ehrenberg had a similar idea, but Dujardin and 
others finally exploded it. Now, in the first place, the 
"brains" of Diplodinilim and Euplotes, the two classi- 
cal examples of the neuromotoriunl in  ciliates, haye 
both been shown to be artifact^.^,^ Neurofibrils 
which coordinate ciliary activity are, horrever, present 
as clearly demonstrable organelles. But  these fibrils 
are also present as true homologues in  the ciliated 
epithelium of lletazoa. Does that make ciliated epi- 
thelium any less cellular in  organization:' Cell 
specialization itself is in no way opposed to the cell 
theory. 

The article further points out that chloroplastids 
metabolize, grow, and multiply, and therefore should 
be considered living units. I n  a sense they are living 
units and the same could be said fo r  mitochondria, 
centrosomes and the nucleus itself. One could also say 
that the units in a brick ~val l  are not the bricks, but 
the sand particles in  the bricks. I n  none of these 
cases, however, are they the units of structure of the 
complete organism because no possible combination of 
them alone will form the whole. Just  because the cell 
theory does not mention specifically all these cellular 
constituents should we discard i t ?  Because these cell- 
parts have specific functions are the cells no longer 
units? Has  the geneticist abandoned Mendel's princi- 
ples just because new complications have been discov- 
ered which the original proposition did not fully 
explain? 

Lastly, if we are  to distinguish cellular organization 
on the basis of cell partitions, we must thereby admit 
that the syncytia of higher animal tissues are non-
cellular as well as the plasnlodium stage of Blycetozoa, 
etc. At the same time we must call Amoeba proteus 
cellular. Then is a binucleate amoeba cellular or non- 
cellular? And does a neutrophil i n  human blood 
transform itself from a cell into a non-cellular proto- 
plast when one of the delicate strands connecting the 
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polymorphous nucleus breaks ? Where shall we draw 
the line? And ~vill  not the line be arbitrary and 
rather unimportant? 

The "Case Against the Cell Theory" is an interest- 
ing study and has some obvious points, but are we not 
attacking straw men in the form of strict definitions 
of the cell, when we rise to demolish a theory that is 
thoroughly sound if a few very minor interpretations 
or revisions are made? We shall certainly have to 
make many apologies to Mr. Schleiden and Mr. 
Schwann if we write another theory that explains the 
amazing similarity throughout living organisms of 
their cellular (sub- or super-cellular) organization. 

JOHKP. TURNER 
UNIVERSITYOF MINNESOTA 

"ELECTRICITY E L I C I T E D  BY AN ORGANIC 
CHEMICAL PROCESS" 

UKDERthis title Berzelius, in 181'7, described the dis- 
charge of electric organs. H e  based his assumption 
on the fact that the organs have no resting current and 
that the discharge here is a voluntary process, in  con- 
trast to the ordinary electric pi1e.l 

Electric organs have been compared with an accumu- 
lation of muscle end plates. When, a t  these end plates 
a concentration of choline esterase mas found, as high 
as necessary to admit that acetylcholine might be in- 
volved in transmission of motor nerve impulses2 a 
similar mechanism mas envisaged for  the action of the 
nerves supplying the electric organ. A concentration 
of choline esterase of the same order of magnitude as 
calculated for  motor.end plates was found in the elec- 
tric organ of T ~ r p e d o . ~ , ~  g1g organ splits 1.5;3.0 
acetylcholine in 60 minutes. 

I n  contrast to this high concentration of the enzyme, 
that found in the electric organ of Raja which has a 
weak electromotive force is low: 1g organ splits only 
0.03-0.1 g acetylcholine in 60 minutes. 1 g of the 
powerful electric organ of Gymnotus splits 0.9-1.5 g 
acetylcholine. 

I f  the electromotive force of these organs per cm of 
tissue (in the direction of the current) and the number 

TABLE I 

* volt Plates Q.Ch.E.*per cm per cm 

Raja . . . . . ... . . 0.5 15 3-10
Gymnotus .. .. . 5-10 60-80 90-150 
Torpedo ....... 8-15 100-200 150-300 


'Q.Ch.E.= mg acetylcholine hydrolysed by 100 mg tissue in 
60 minutes. 

1J. J. Berzelius, Laelbook i Xemien., 1: 126, 1817. 
2 A. Marnay and D. Nachmansohn, C. R.Soo. Biol., 13-1: 
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of electric plates per cm is co~llpared mith the enzyme 
concentration an interesting parallelisin is found. The 
comparison is given in Table I. 

I n  view of the difference in strnctnw, size and ar- 
rangement of plates it is desirable to compare also the 
maxinlal discharge and the number of plate. in  series 
a t  such a discharge with the total amount of acetyl-
choline ~vliich can be split by the different organs. This 
is given in Table 11. 

Number of 3Iaximum 'Ig
,"$::&dischargeglazes in 
series 

hurried departure from Naalriag, more than 200,000 vol-
umes fell into the hands of the Japanese, nho set them, 
together -with the valuable collectiolls of other institu-
tions, on fire. With the bonlbing of Chinese educational 
iastit~ltioas by Japanese airplanes, the destruction of 
Chinese culture is thus made complete. Hovever, this 
library has managed to transport a large portion of our 
Irioldings out of Nanliii~g to Chungking, the provisional 
capital. As s result, there are tens of thousands of 
students and scholars in China who are entirely doroid 
of means to advance their studies. Facing this intcllec- 
tually hungry lot, i t  is my crusading redponsibility and 
pleasure to write for complete sets of your publicatiolls 
to be made accessible in this library. Through a system 

in 1second of n1:til services, books thus acquired will be sent to any 

Raja . . . . . . . . .  60-80 1-3 0.5-1.0

Torpedo . . . .. . 400-500 20-60 50-1 00 
G~rnnotus . ... 5000-GO00 300-800 500-1000 

The coaceatra~tions of choline esterase found in elec- 
tric organs suggested the cholinergic nature of the 
nerve supplying tlie organs. Recent experiments hare 
brought further support fo r  this assumption showing 
liberation of acetylcholine froni the electric organ 
during stimulation of the nerve and the possibility of 
eliciting a discharge which is here the terminal erent 
by injection of minute amounts of a~etylcholine.~ 

The observations lend support to the concept which 
Berzelius formulated more than a century ago and 
apparently not noticed since then. 

D. NACH~IAXSOHN 
YALE L  T ~ ~ ~ - ~ ~ ~ ~ 

AGAIN SCIENCE I N  CHINA 

REGENTLYa letter appeared in SCIENCE (March 8, 
1940) describing some of the difficnlties under which 
the Chinese scientist must work. Alniost simul-
taneously the following plea canie to my desk as secre- 
tary of the Union of American Biological Societies. 
Believing that there are many individual biologists as 
well as departments willing to send reprints and other 
scientific publications to  the Sational Central Library, 
the original plea, signed by Chiang Fu-tsung, librarian 
of the National Central Library, outlining the situa- 
tion, and giving the necessary instructions, ic! printed 
below.

* 
With a view to supplying our science students mith 

scientific publications to further their research, the 
Sational Central Library takes pleasure in soliciting your 
assistance and cooperation in the rebuilding of its col- 
lections by sending us your publications. ' Pour courtesy 
and actiou in putting our name 011 your free mailing list 
ivill be highly appreciated by the Chinese people a t  large. 

\Vord has it  that assistance rendered at its time of 
great need will forever stand in tlie lnemorics of those 
individual? who are craving for help. Owing to our 

6W. Beldberg, A. Fessard ail6 D. Nachmansohn, Jour. 
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illdividual for stated periods in ally part of free China. 
Your publications will be placed in our Chrrnglring branch 
library building, rshich is now nearing completion. 

In  sending us your publications, plcase send them by 
book post win Haiphong, French 1x60-China. 

T H E  PROGRAMS O F  SCIENTIFIC MEETINGS 
HAVIXGattended a number of the nleetings of tlie 

American Association for  the Advancenient of Science 
held a t  Col~unbus, I wish to make tx-o protests. 

I n  the fi~dplace, it  qeelns a 1%-asteof time on the 
part  of any intelligent person to spend two hours per 
session listening to the reading of papers 11-ith little 
oppoltunity for  comment. One and a half minutes 

~ ~ per paper was the average time allox-ed in ineetinga 
I attended. Bpparently the purpose of the meeting is 
not i21e adrancement of science but the reading of 
papers. I f  the persons presenting papers knew that 
as many minutes would be speut in the discussion of 
papers as in their reading, the quality of the papers 
presented as  \\-ell as  the participation of the audience 
might be greatIy improved. 

I n  the second place, it  certainly is a reflection on a 
learned profession when its ~epresen ta t i~~es ,  selectecf 
a3 nleml~ers of the panel set u p  to discuss the issues of 
a paper presented by a principal speaker: (a)  ignore 
the issues; (b) give ten-minute prepared speeches com- 
posed in most par t  of personal anecclotes; (c) meet 
questions from the floor by ('name calling"; ((1)exhibit 
"authoritarian" attitudes toward ''status" rather than 
"experimental" habits of mind. 

I realize the clifficulties involved in setting u p  panel 
discussion meetings. I t  seems, however, that a little 
more careful preparatioii on the part of participants 
plus a disposition to proniote ''attitudes of inquiry" 
rather than '.smug acceptance of present practice" 
~ o u l d  be inore i n  keeping ~vi lh  the purposes of a 
scientific body. 

C. B. MENDEXHALL 
THE OHIO ST-~TE UNIVERSITY 


