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This was first described by Dr. P. G. Young, of London, 
who used normal dogs; he could not make normal cats 
diabetic. We have lilrewise failed ~vitll the intact cat, 
but have found that by the removal of part of the pan- 
creas (leaving enough to prevellt any signs of diabetes), 
this species is rendered susceptible to pituitary extract. 
A number of permanently diabetic cats hare thus been 
prepared. They manifest tlie same type of diabetes ob- 
served in the dog as measured by tlie blood and urine 
sugar, but the pancreatic islands (the source of insulin) 
present a type of abnormal appearance (hydropic de-
generation) rvhicli is different from that in the dog 
(atrophy). In  the cat aiiatonlical and functional res-
toration of the islands takes place under insulin treat-
ment, and the recovery of the animal is nlaintained after 
the withdrawal of insulin. Eecovery does not occur in 
aninlals in which the diabetes has lasted for five months, 
and 110 recovery has been reported in pituitary diabetic 
dogs treated with insulin. The relation of various fac- 
tors to the recovery of damaged islands of tlie pancreas 
in the diabetic animal can thus be studied. Species dif- 
ference, tlie type of anatoniical disorders, the duration 
and severity of the diabetes and the variations of treat-
ment are under investigation. 

The tetramite stage of Ortl~optera?t ausocyfes: C. E. 
NCCLUNG.During tlie derelopmeilt of the male germ 
cells of the grasshopper a critical stage is reached dur- 
ing x~hich equivalent contributions by the male parent 
and the female parent are brought into intinlate phvsical 
contact and there react upon each other so as to bring 
about new combinations in the character controls of the 
two. This seems to be the nlost significant feature of 

biparental reprod~iction, and erery detail of the plie-
noniena of germ cell production at this time is of great 
theoretical importance. Because these details concern 
very nlinute elements of the cell exact determinations of 
their behavior are difficult to arrire at. I t  is, howerer, 
iioxv generally agreed that the chro~nosome~, the cell ele- 
ments mhich carry the material genetic controls, are 
greatly elongated and lie parallel with hon~ologous regions 
apposed. Just how the excliailge of units, representing 
genetic controls, is accomplished, is not completely under- 
stood. One significant stage of the process is of very 
short duration and has not previously been described. At 
this time the four strands of each cliromosome, tmo from 
each parent, lie extended and parallel with each other, 
without the presence of any of the so-called chiasms mhich 
have been credited by some as the means by nrhich these 
threads are held in contact. Various other assumptions 
of "attractioil" and "repulsion, ' ' "precocity,' ' etc., are 
definitely disproved by the existence of the ' 'tetramite, ' ' 
a cliromosome in the form of four parallel threads. 

Biographical menzoir of Harvey (Fillianzs) Cuslzing: 
W. G. 31.4cCa~~u11. 

Bzographical nkeazozr of Ca7tln BlacLnzan Bridges: 
T. H. ~IORGAN. 

Bzographzcal menzozr or Arthur R e n n e l l y  .E ~ L L Z ~  
~ A N N E Y A RBUSH. 

Btographzca7 memoir of Floyd Karker Rlchtnzyer: 
HERBFRTE. IVES. 

Bzographzca7 menlotr of d l b c , t  Sa?l~eztr: RFGIXALD $. 
DALY. 

SPECIAL ARTICLES 

ATTENUATION O F  C E L L  STIMULATING 

BACTERIA BY SPECIFIC  AMINO 
ACIDS1 

FACTORSinfluencing virulence have been studied as 
part  of a larger program aimed a t  clarifying the 
means whereby the crolvnl gall organism, Pkytomonas 
tuntefaci~?zs (Smith and Town.) Bergey et al., incites 
diseased growth in plants. After a considerable range 
of toxic substances ancl unfavorable conditions failed 
to change pathogenicity, glycine proved effective. At-
tenuation Tyas accomplished by 20 to 30 trailsfers in a 
mannitol nitrate mineral salts medium corltaining .1to 
.3  per cent. glycine adjusted to p H  6.8. The amount 
of glycine was i~lcreased gradually in succeisive trans- 
fers, according to the tolerance of the culture, so that 
growth mas slow. Attenuation mas considered com-
plete when puncture inoculations into tomato failed to 
induce crown gall. Several original strains have been 
kept in  culture fo r  over ten years without loss of 

1 Published xitb the approval of the director of the 
Wisconsin Agricultural Station. This work n as supported 
in part by the International Cancer Research Foundation 
and the Wisconsin Alnlnni Research Foundation. Assis-
tance in testing these materials xas furnished by the 
personnel of the SVorlrs Projects Administration, oEcial 
project no. 65-1-53-2349. 

virulence. h1echanically pickecl single cell cul tn~es 
mere isolated at  the beginning, a t  various intermediate 
stages and a t  the end to avoid any differential selection 
in a n  originally nlisecl bacterial population. 

Some attenuated cultures when placed on yeast in- 
fusion n~annitol medium regained virulence within a 
year. Others remained attenuated even after four 
years. The permanency of attenuation was partially 
dependent upon the number of transfers in glycinc 
medium after attenuation. 

The reaction of the medium affected the rate of 
attenuation. A medium a t  p H  8.0 was inhibitory and 
readily attenuating, while one a t  p H  5.0 was not. 

Various other componncls having structural similar- 
ity to glycine have also been employed. Among over 
50 compounds most of the amino acids were included. 
With the exception of dicyandialnid (mhich gave only 
partial attenuation) and the dipeptide of glycine, all 
the attenuating compounds were amino acids. These 
were: glycine, alanine, serine, alpha anlino n-butyric 
acid, threonine, s~aline, nor~al ine,  methionine, lencine, 
norleucine, isoleucine ancl lysine. Their relative effec- 
tiveness in mannitol-nitrate-mineral-salts solution is 
indicated in Fig. 1. Only racemic mixtures of opti-
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FIG.1. Attenuatiilg compouads, concentrations used 
i11 mannitol-nitrate-mineral-saltsmedium, and number of 
successive transfers necessary to attenuate single-celled 
viruleilt crown-gall cultures. The coilcentrations given 
were the highest used. 

cally active amino acids were studied except with 
leucine. I n  this case both the 1- and dl-compounds 
mere found active. Except for  phenylalanine there 
rTas direct correlation between inhibition of bacterial 
growth and attenuation. 

Thus all the attenuating amino acids were aliphatic 
in nature. With the exception of lysine they contained 
only single amino and carboxgl groups. The other 
diamino mono-carboxylic acids, the mono-amino di-
carboxylic acids and the cyclic amino acids were in-
active. Although glycine was active, the ethyl ester 
of glycine, the anhydride of glycine and sarcosine were 
inactive. This indicated that the free amino and car- 
boxgl groups might be required f o r  attenuation. Also 
since diglycine was less effective than glycine and tri-
glycine mas inactive the length of peptide chain 
appears influential. 

Glgcine and alpha amino n-butyric acid did not 
specifically inhibit glucose or succinate dehydrogenase, 
aspartic acid deaminaee or aerobic respiration in the 
Warburg respirometer. The active amino acids like- 
wise did not specifically inhibit the peptidases splitting 
Ieucylglycine, leucyldiglycine or alanyldiglycine. 

Over 1,000 attenuated cultures have been produced 
during these studies. 

The details of these investigations will be published 
elsewhere. Meantime, this preliminary statement is 
given because of its bearing on such basic problems as 
(1)the attenuation of pathogenic bacteria, (2) the 
physiological specificity of the amino acids and (3 )  
the mechanism of atypical and pathological cell growth. 

LOCALIZATION O F  CHOLINE ESTERASE I N  
NERVE FIBERS 

RECENT investigations have revealed that  choline 
esterase is highly concentrated in  all nerve fibers, but 
rises to strikingly high concentrations at  synapses and 
motor end plates.ls2 Previous observations on the 
superior cervical ganglion of cats, after section of 
preganglionic fibers, and on denervated muscles of 
guinea-pigs3 suggested strongly that the enzyme may 
be concentrated a t  or near the surface of nerve cells. 
I n  these experitlients the concentration in  pregan-
glionic fibers inside the ganglion appeared to be sev- 
eral times as high as the concentration in  the same 
fibers before they enter the ganglion. This increase 
mas interpreted as  possibly being connected with the 
increase of surface due to the extensive end-arboriza- 
tion of preganglionic fibers in  this ganglion. 

Direct evidence that choline exterase is highly con- 
centrated a t  or near the surface of nerve fibers has 
now been obtained. The enzyme activity has been 
determined separately in the axoplasm and the sheath 
of the giant fiber of the squid (Loligo paealii). The 
niethod used mas the Cartesian diver technique as 
developed by Boell, Needhatn and Rogers.4 

Practically the total enzytlie activity is found in the 
sheath, whereas the amount of enzyme present in  the 
axoplasm is negligible. The figures obtained in one 
experiment are given in Table 1. 

TABLE 1 

Material in Output of 
mp fresh COz x 103 QOH.E .*

weight per cmm in (average)
diver 160  min. 

Whole axon . . . . . 

Sheath 

* Q C H . E .=mg. i lCh split by 100 mg tissue in 60 min. 
t = 27.5" C. 

A s  a t  least 80 to 90 per  cent. of the sheath is con- 
nective t i ~ s u e , ~  the values obtained for  the sheath have 
to be niultiplied by  a t  least 5 to 10 times. The 
enzyme concentration niay be actually much higher 
than the activity per unit of tissue weight indicates, 

1 D. Nacl~mansohi~,Bull. Soc. Chint. biol., 21: 761, 1939. 
2 D, Sachmansoha, Tale Joz~r. Biol. and Ned. ,  12: 565, 

1940. 
3 R, Couteaus and D. Nachmaasohn, Proc. Soc. Ezp.  

Biol. and Xed., 43: 177, 1940. 
4 E. J. Boell, J. Needham and V. Rogers. Proc. Row. 

Soc.. (B) 127: '322. 1939. 
- ,  

5 ~ & s o n a l  comm~~nication from F. 0. Schmitt. See 
also figure in Bear, Sellmitt and Young, Proc. Roy. Soc. 
(B) 123: 496, 1937. 


