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FIG. 1. Size of “buttons” as a function of concen- 
tration of toxin. A solution containing 0.42 pg of 
SEB/ml was carried through two assay plates in 
twofold serial dilution. At the vkwZ end point, well 
no. 12, the solution has been diluted 1:2048, giving a 
“button” corresponding to that obtained from 2 
X lo4 pg of SEB/ml (or 1.54 X lob pg of SEB 
actually in the well). Diameters were measured with 
the aid of a stage micrometer. 

to 99+% pure) and latex particles were 
tested without adverse indications. The meth- 
od evidently is not dependent upon unique, 
coincidental properties of any of the re- 
agents. 

In  the well representing the end point of a 
titration with sensitivity of 2 X pg/ml, 
there are approximately 0.02 7 molecules of 
SEB/latex particle. This low ratio indicates 
that reaction conditions described in this re- 
port are essentially optimal. 

Summary. Staphylococcal enterotoxin B 

(SEB) may be assayed by a simple and 
rapid latex-fixation test, with sensitivity im- 
proved by several orders of magnitude over 
conventional methods. Latex particles, coated 
with specific antitoxin under carefully con- 
trolled conditions, were exquisitely sensitive 
indicators of toxin. The minimal detection 
limit, 2 X pg of SEB/ml of sample, 
equivalent to 1 x pg/well in the assay 
plate, can apparently be extended to an even 
lower value with instrumented reading of end 
points. Titrations require only 100 pl of 
sample. 

The technical assistance of Miss R. M. VanLiew 
and Mr. David W. Lawellin is gratefully acknowl- 
edged. 
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The relative concentrations of all free ami- the cell detected during free amino acid an- 
no acids which can be part of protein mole- alysis should indicate the metabolic activity 
cules of animal tissue probably influence the of these low-molecular weight compounds. 
rate of protein synthesis a t  the cellular level. *Supported in part by USPHS Grant No. 
The other ninhydrin positive compounds in HD00341. 
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In this report the free amino acid levels in 
the brain and the liver of fetal monkeys at  
different stages of gestation and shortly after 
birth are given. These data are part of a 
study of fetal development in a subhuman 
primate, whose placenta is structurally com- 
parable to the human placenta. Other parts 
of this developmental study referring to free 
amino acids in the serum during pregnancy 
and fetal life of the M .  mulatta have been 
reported by Kerr (1). 

Although several studies can be found in 
the literature on free brain amino acids in 
young animals, fragmentary data on only a 
small number of fetal brains are available, 
and then mostly as part of another study. 
Carver et al. (2) compared free amino acids 
in fetal rat brain a t  19 and 2 1  days gestation. 
Dravid et al. (3)  determined some free ami- 
no acids in dog brain during development, 
but only a part of this study was concerned 
with the analysis of a whole fetal brain. No 
investigation into the free amino acid content 
of fetal liver of any animal or human has 
come to our attention. 

Materials and Methods. The design of the 
fetal study and information on fetal speci- 
mens of known gestational age obtained by 
cesarean section have been described in de- 
tail by Kerr ( 1). Surgery was performed un- 
der local anesthesia 8-12 hr after the last 
feeding. Pregnancies were interrupted after 
75, 100, 125, and 150 days, and the fetus was 
immediately killed by decapitation; the liv- 
er and brain were promptly removed and 
weighed, and frozen on Dry Ice. Several in- 
fant monkeys were sacrificed at  7-10 days of 
age after normal term delivery to obtain spe- 
cimens 175 days after conception (the nor- 
mal gestation period of the rhesus monkey is 
168 t 4 days). 

Most samples were analyzed immediately 
for free amino acids according to the Gerrit- 
sen et al. (4 )  modification of the method of 
Spackman et at?. (5) using a Beckman/Spin- 
co automatic amino acid analyzer. As inter- 
nal standards homocitrulline, p-thienyl- 
alanine and a-amino-y-guanidino-butyric acid 
were used. If, due to technical difficulties 
inherent in automatic amino acid analysis of 
tissues, the separation between two adjacent 

peaks on the chroma togram was insufficient 
for proper calculation, these values were not 
reported. 

Results and Discussion. Tissues from 20 
fetal and four I-week-old monkeys were 
available. for this study. In  Table I, free 
amino acid content of the brains expressed in 
mg per 100 g of fresh wet tissue axe report- 
ed. I t  will be seen that a wide range in the 
concentration of some amino acids is present, 
and therefore i t  was thought mure correct 
and informative to report mean values with 
ranges instead of the standard deviation. In 
Table 11, the liver weights and free amino 
acid content are similarly reported. 

The concentrations of the majority of ami- 
no acids in the brain during fetal develop 
ment did not change essentially. The concen- 
trations of aspartic acid, glutamic acid, gluta- 
mine and 7-amino-butyric acid increased, the 
highest levels being found shortly after birth. 
However, the concentrations of Wlreolnine, 
proline, and possibly alanine decreased dur- 
ing the period under study. Ornithine, which 
was present in the 75- and 100-day samples 
could not be detected at a later stage. Cysta- 
thionine, an amino acid present in high 
amounts in hunian brain but with an un- 
known function, was found at varying levels 
in monkeys throughout the fetal period. 
3-Methyl-histidine was either absent, or 
present in traces only during early develop- 
ment, while low levels were found after 125 
days. Taurine determinations were variable, 
but showed an apparent upward trend during 
fetal life. 

The change in amino acid concentrations 
in the liver during fetal development showed 
more variation than in the brain. Only serine 
showed a rather consistent concentration in 
utero, but a sudden increase after birth. 
Aspartic acid, threonine, glutamic acid, pro- 
line, alanine, and cystathionine showed a gen- 
erally downward trend during fetal develop- 
ment, extending into the first days of life. 
The following nine amino acids demonstrated 
the interesting pattern of a decreased con- 
centration during the life of the fetus, but a 
sudden sharp increase in concentration during 
the first days of life: glutamic acid, glycine, 
valine, methionine, isoleucine, leucine, tyro- 
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sine, phenylalanine, and ornithine. In  this con- 
nection it is interesting to note that the aver- 
age weight of the liver between 150 and 175 
days only increased 1.3%. An increase in free 
amino acid concentration during this period 
could be explained by a general increase in 
metabolic activity and enzyme maturation. 
A decrease in concentrations of the TCA cy- 
cle related amino acids, glutamic acid and 
aspartic acid, may be related to the sharp 
increase in demand for energy, but no proof 
is available. Correlation between free amino 
acid concentrations in the brain and the liver 
of fetal monkeys is virtually absent. The four 
amino acids whose concentrations increase in 
the brain during fetal development do not 
show this trend in the liver. On the contrary, 
while the concentrations of aspartic acid and 
glutamine increase in the brain, they decrease 
in the liver. Glutamic acid levels in the brain 
and the liver showed the same sharp increase 
shortly after birth. The concentrations of 
threonine, proline, and alanine decrease both 
in brain and liver. 

The free amino acid content of umbilical 
cord serum from the same fetal monkeys (1) 
failed to correlate with our data on the brain 
and liver amino acid concentrations. The free 
amino acid pool available during develop- 

ment of the fetus is undoubtedly a reflection 
of the free amino acid concentration in the 
plasma of the mother ( 6 ) ,  but the influence 
of fasting of the mother monkeys for 8 hr 
prior to surgery on the amin? acid levels in 
the organs of the fetus is unknown. 

I t  is however, difficult to conceive that the 
wide range of values for some amino acids 
are due to dietary influences. Although all 
animals in this study were growing at  the 
same rate despite the differences in free ami- 
no acid concentrations, i t  is doubtful that 
these levels in the organs of the fetus are a 
proper reflection of the rate of protein syn- 
thesis at the cellular level. 
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Production of Antibodies against Insecticide-Protein 
Conjugates* (33366) 

GERHARD J. HAAS AND ENRIQUE J. GUARDIA (Introduced by N. R. Rose) 
Corporate Research Department, General Foods Corporation, Tarrytown, New York 10591 

The increasing awareness to environmental 
pollution has resulted in widespread concern 
about means of detecting and minimizing 
contamination by pesticide residues. The 
work reported here constitutes an effort to 
apply immunologic methods for the assay of 
pesticide residues. Immune reactions are 
highly sensitive and specific and can be used 
as analytical tools without complex and ex- 
pensive instrumentation. Hence, such a meth- 

* Supported by Agricultural Research Service, 
USDA Grant 12-14-100-8880 (51). 

od might be particularly adaptable to field 
tests. 

DDT [ l,l,l,-trichloro-2,-2-bis(p-chlorophen- 
yl) ethane] and Malathion1 [ O,O,dimethyl-S- 
b i s (Car b oe t hox y ) e t hylphosphorodi thioate ] 
are very widely used and represent two of the 
most important classes of insecticides: chlor- 
inated hydrocarbons and organophosphates, 
respectively. These two com’pounds were cho- 
sen for the production of antibodies. 

Small organic molecules are not antigenic 
1 American Cyanamid. 


