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Mg2+ is added simultaneously with the thiol, dissociation 
does not occur and enzymatic activity is retained. 
Evidence to be published elsewhere indicates that Mgz+ 
not only protects the enzyme from inactivation by the 
t,hiol but also interacts with the dissociated subunits after 
all catalytic activity has disappeared. 
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Tay-Sachs Disease is Probably 
not Increasing 
RECENTLY, Shaw and Smith1 have discussed the question 
of hcterozygote advantage for the Tay-Sachs gene in 
J ewish populations with reference to our published com
putations• and more generally. Their estimate of 5·3 
per cent advantage over normal homozygote, based on 
trirtl values in a discrete model, is better than our value of 
4 ·6 per cent from a very rough continuous approximation. 
But, they seem to imply that we also accepted another 
Bstimate of 1·3 per cent advantage; this value was men
tioned only to indicate how little heterosis would be 
required simply to cancel deaths of the r ecessive homo
zygotes. 

Just before their article appeared, we wrote to the 
authors to express our doubt that the Tay-Sachs gene 
frequency is still increasing, as they suggest. It seems 
likely that a n actual increase of gene frequency 1;1nder 
selection was occurring where the frequency of the d1sease 
was high-in Eastern Europe, especially in Poland. 
But there are no longer any Ashkenazi ghettoes where 
selection for heterozygotes presumably was strong, as 
actual reproductive data seem to show. And the presumed 
biological advantage is no longer demonstrable in young, 
American-born, families with Tay-Sachs disease, suggest
ing that the ecological circumstances which conferred 
such advantago no longer prevail•. Further, we have 
evidonce that the frequency of Tay-Sachs disease was far 
from uniform in populations of European Ashkenazi 
Jews 3 • There is nothing to support the notion that 
h etcrozygotes have greater ~tness in Nor~h Ameri~a, 
Britain or Israel. The point might be worth mvest1gatmg 
in Russia. 
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Brain Damage in Infant Mice following 
Oral Intake of Glutamate, Aspartate or 
Cysteine 
STRIKING degenerative changes in the infant mouse 
retina after subcutaneous treatment with monosodium 
glutamate (MSG) were reported by Lucas and Newhouse 
in 1957 1• Other studies•-• established that the process of 
retinal degeneration induced by MSG treatment is a 
remarkably acute and irreversible form of n ourunal 
pathology. Recently it was found that a similar process of 
acute neuronal necrosis occurs in several regions of the 
infant mouse brain after subcutaneous treatment with 
MSG, and that animals treated with high doses in infancy 
tend to manifest obesity and neuroendocrine disturbances 
as adults'·"· The arcuate nucleus of the hypothalamus is 
an area particularly vulnerable to glutamate induced 
damage in infant animals of several species (mice and rats', 
rabbits and chicks and the rhesus monkey•). In mice. 
which have been studied more extensively for MSG 
induced disturbances than other species, the infant 
animal suffered hypot,halamic damage from a relat.ivr,J~
low snbcut,anoous dose (0·5 g/kg of body weight)'. 

Table 1 
Xecrotic 

Test compound Dose Number Number hypothal:i mic 
(g/kg) treated affected neurones 

Intulrnted, no treatment 10 0 0 

MSO 0·25 JO 0 fJ 

MSG O·GO 23 1:! 7 
MSG 0·75 16 13 13 
MSG l·OO 19 1U 25 
MSG 2·00 7 7 40 
L-Glutamic acid 1·00 4 4 2:l 
Monosodium L-aspartate 1·00 .J 4 26 
L-Glutama tc/L·nspartate 0 ·50/0·50 8 Ii 27 

Monosodium-glutarate 3·00 4 () 0 

NaCl 3·00 4 0 0 
L-Glycine 3·00 2 (J 0 
L-Serine 3·00 2 0 0 
L-Alanine 3·00 2 0 0 

L-Leucine 3·00 2 u 0 
DL-Methionine 3·00 2 0 0 
L-Phenylalanine 3·00 2 0 0 
L-Proline 3·00 2 0 u 
L·Lysine 3·00 2 0 0 
L-Arginine 3·00 2 0 u 
L-Cysteine 3·00 4 4 [,'7 

Each of the listed compounds was given in 10 per cent aqueous solution 
except L-glutamic acid, L-leuc!ue, DL-met.hionine and L·phenylalanme wh\ch 
were given in 2·[, per cent aqueous sol~tion becaUlle of the.Ir po~r solul>,ht,
in water. Because a large volume of fluid was needed to deliver high dos~s of 
L·leucine, DL-methlonine and r.-phenylala11ine, only half the dose was given 
orally and the remainder subcutaneously. All of the other compounds were 
given orally. Sources of L-glutamic acid a nd l\iSG were purity checked by 
thin layer chromatography. Figures in the necrotic hypothalamic neurone 
column represent averages for each dose level. 

B ecause of the widespread practice of weaning human 
infants on foods which are not only rich in natural gluta
mate content but may contain substantial quantities of 
glutamate (MSG) added for flavouring10,n, it is important 
to establish whether damage to the infant central ncrYous 
system could follow fron1 oral as well as from parenteral 
administration of glutamate". We descnbe here expen
monts which d emonstrate hypothalamic damage in infant 
mice following relatively low oral doses of glutMnate, 
and also report that orally administered aspartat,o and 
ov::;teine can induce retinal and hypothn,l am ic da,mag<'. 

.. Seventy-five "\Vebstor Swiss albino mice, 10 to 12 clays 
old, were given single oral doses of a l O per oent aqueous 
solut,ion of MSG at one of 5 dose levels (0·2/i, 0·5 , 0·75 , l·0 
or 2·0 g/kg). T en control animals wore intubated but givell 
no t rcaLrnent, and an additional 46 were gJven smgle oral 
closus of other test compounds, as shown in Tal>k 1. 
Aceurate dosage control was onsurnd by use of an irnpro
vised flexibl o gastric tube inserted gently through the 
mouth and oesophagus into the stomach. About 5 h after 
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