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Some ingenious experimental methods 
were presented for the study of radical 
reactions and intermediate radical 
species. A new technique was intro- 
duced by J. E. Bennett and A. Thomas 
("Shell" Research, England) who used 
a rotating cryostat for direct measure- 
ment of rates of radical-molecule re- 
actions. The rotating cryostat served as 
a "conveyer belt" on which radicals 
were first frozen and then bombarded 
by molecules for specific reactions. The 
reaction products were then examined 
by an ERS spectrometer. Another new 
technique was initiated by P. L. Kolker, 
T. J. Stone, and W. A. Waters (Oxford 
University) for the study of transient 
free radicals involved in oxidation and 
reduction processes. By appropriately 
injecting the reactants, they were able 
to observe intermediate radical species 
when the reaction products passed 
through the ESR spectrometer at a 
very high flow rate. It was possible to 
establish whether the observed species 
were the primary or secondary products 
of a reaction sequence. The informa- 
tion on the identity of transient radicals 
should throw light on the mechanism of 
chemical reactions and the nature of 
electron transfer for oxidation and re- 
duction processes. 

C. K. JEN 
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Johns Hopkins University, 
Silver Spring, Maryland 

Spectrophotofluorometry: 
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The initial extramural activity of the 
new Instituto Di Ricerche Farmaco- 
logiche "Mario Negri" in Milan, Italy, 
was the organization of lectures and 
demonstrations on spectrophotofluoro- 
metric techniques in biology, given by 
an invited international staff and 110 
participants from 19 countries. A NATO 
grant aided in the financing, and the 
institute provided the fine facilities of its 
laboratories and lecture hall now being 
completed in Milan. The institute, 
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demonstrations were offered on Amer- 
ican and European instruments loaned 
for the occasion. Theoretical and prac- 
tical considerations determining the de- 
sign and use of currently available in- 
struments were reviewed and demon- 
strated by Bowman (National Institutes 
of Health, Bethesda, Md.) and Hower- 
ton (American Instrument Company, 
Silver Spring, Md.). They pointed out 
the possibilities of increasing sensitivity 
by utilizing the options offered by the 
instruments available. The use of mer- 
cury xenon sources, specially blazed 
gratings, and photomultipliers with opti- 
mal spectral characteristics, as well as 
micro cells or phosphorescence attach- 
ments, was discussed and demonstrated. 
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The high sensitivity, rivaling that of bio- 
assay, the specificity afforded by the 
activation and excitation spectra, and 
the fact that radioactive labels and 
counting are not necessary make the 
method attractive. 

Details of the various commercial in- 
struments illustrate the compromises in 
spectral resolution and photometric ac- 
curacy which are made in the interest 
of obtaining high sensitivity. The advan- 
tages of the use of spectra in identifying 
sources of blank emission, second-order 
scatter peaks and Raman lines that 
overlap the region of emission, and the 
ability to select working wavelengths 
that eliminate these were demonstrated 
in the laboratory sessions. Once these 
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veloped by Texas Instruments in 
1956 -the widest selection of 

ranges and chart speeds - plus 
exclusive operator convenience 
features have made the recti/riter 
a first choice of the most demand- 

ing user. There is a recti/riter to 
fit your particular requirement: 
single and dual channel in both 

portable and flush - mounting 
models. Write for complete infor- 
mation. 
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working areas are selected a simple 
filter instrument probably can be more 
sensitive if similar conditions are pre- 
served. 

The fluorescence of several homol- 
ogous series of derivatives of indoles, 
sulfonamides, pyridoxines, and related 
compounds was analyzed over a range 
of hydrogen ion concentration by Wil- 
liams (St. Mary's Hospital Medical 
School, London). He showed how 
electronegativity or positivity of sub- 
stituent groups at various positions on 
the aromatic ring can be used to pre- 
dict whether a new member of the 
series will be fluorescent or not. James 
(St. Mary's) described several methods 
for measuring plasma and urinary 
steroids in man which provide the basis 
for clinical research, diagnostic tests, 
and control of therapy. The methods 
for plasma generally involved simple 
extraction and assay on a filter fluorom- 
eter, but urinary tests had to be run on 
a spectrophotofluorometer to obtain the 
necessary specificity. 

Corticosteroid and estrogen methods 
are applicable to normal levels in 
plasma and urine by nature of the sub- 
microgram sensitivity of the fluores- 
cence assay. Separation on paper or 
columns is necessary to identify spe- 
cific estrogens. It was pointed out that 
there is a method for converting non- 
fluorescent androgens to fluorescent 
estradiol by the use of a placental en- 
zyme to introduce the hydroxy and 
aromatize the "A" ring. The resultant 
product in ethanol and concentrated 
sulfuric acid is fluorescent enough to 
measure 0.1 microgram per 100 milli- 
liters. 

With simple solvent extraction and 
measurement in ethanol-H2SO L, cortisol 
output in urine can be measured when 
Dexamethasone, a synthetic nonfluores- 
cent steroid, is given to suppress corti- 
sol secretion. Tests of pituitary re- 
sponse, adrenal response, and hepatic 
function in clearing the plasma were 
described, and their potentialities in 
diagnosis and therapy were pointed out. 

Several methods for enzyme assay 
based on the release of a fluorescent 
product from a suitable synthetic sub- 
strate were reviewed by Roth (Hopital 
Cantonal, Geneva). The method for 
determining trypsin with an arginine 
f/-naphthylamide substrate was de- 
scribed as a clinical procedure appli- 
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scribed as a clinical procedure appli- 
cable to the assay of trypsin in pancre- 
atic juices. Another procedure also re- 
leasing the highly fluorescent 3-naph- 
thylamine utilizes leucine naphthyla- 
mide for plasma peptidases and may 
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be of value in the diagnosis of liver or 
pancreatic disease. Other synthetic sub- 
strate systems with fluorescent products 
and a method of coupling a dye to the 

product for histochemical localization 
of enzymes were reviewed. 

Falck (University of Lund, Sweden) 
showed some of his remarkable fluores- 
cence photomicrographs of the mono- 
amines in adrenergic tissue. With this 
method it is possible to produce clear 
pictures of the amines stored in the 
adrenergic nerve endings. When the 
tissue is prepared by freeze-drying and 
then is exposed to dry formaldehyde 
gas, a highly fluorescent product is 
formed with green fluorescence from 
noradrenaline and dopamine and yel- 
low-green fluorescence from serotonin. 
Reserpine depletion experiments and 
assay by other techniques have con- 
firmed the specificity and resolution of 
the method. In ganglia, the termina- 
tions of adrenergic fibers on cell bodies 
showed up as sharply defined regions 
surrounding the relatively clear cell 
bodies of the neurons. 

The value of fluorescence and phos- 
phorescence methods in determining 
molecular structure was illustrated by 
Parker (Admiralty Materials Labora- 

tory, Poole, England). He pointed out 
the possibility of converting fluorescence 
to phosphorescence and utilizing energy 
transfer systems for selective quench- 
ing of interfering substances. Emphasis 
was placed on the quenching effect of 

oxygen and the greater effect for longer 
duration of the excited state, Schwartz 
(Hoffman-LaRoche, Basle) reviewed 
methods involving dehydrogenation of 

tetrahydroisoquinolines to form fluo- 
rescent products by treatment with 
mercuric acetate-acetic acid reagent 
for the determination of several im- 

portant alkaloids in tissues. Van- 
Duuren (New York University Medi- 
cal Center) analyzed curves showing 
how the ratio of dye to nucleic acid 
can affect the wavelength of the fluores- 
cent peaks of the dye and thus indi- 
cate the form of the aggregation of 
the dye on the nucleic acids. He also 
showed how fluorescence spectra of 

polycyclic aromatics could be obtained 
from material incorporated into potas- 
sium bromide pellets. Spectra of charge 
transfer complexes that may be useful 
in the study of the carcinogenic activity 
of these substances were obtained by 
this method. 
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The details and practical suggestions 
for the assay of tissues for catechola- 
mines and related compounds were pre- 
sented by Magnusson (Goteborg, Swe- 
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den), and the chemistry of the com- 
pounds was discussed by Werdinius 
(Goteborg). The method requires great 
care, and various laboratories find dif- 
ferent modifications necessary for opti- 
mal results. R. L. Smith (St. Mary's) 
presented the modifications necessary 
for application to adipose tissue. 

In a review of the pharmacology of 
the catecholamines, Costa (National In- 
stitutes of Health) presented a working 
theory of the interaction of the medi- 
ators, monoamine oxidase, the inhibi- 
tors, reserpine, and other drugs. The 
theory provides a good picture of the 
current state of the art. Spectrofluoro- 
metric techniques are used in much of 
this work. 

Bowman concluded the lecture ses- 
sions with some discussion of new 
techniques utilizing low-energy elec- 
trons to excite fluorescence and sug- 
gested that new advances in fluores- 
cence techniques are just as likely to de- 
velop from experimentation as from 
analysis of the complex theoretical pos- 
sibilities. 

The institute is now examining the 
possibilities of holding another session 
within the year for the more than 100 
qualified applicants who could not be 
accommodated in this session. 

ROBERT L. BOWMAN 
National Institutes of Health, 
Bethesda 14, Maryland 

High Magnetic Fields: 

Production and Application 

In the evolution of research, cross 
divisions of science sometimes arise 
which are based on specialized objec- 
tives or experimental techniques. Such 
research areas cut across the time-hon- 
ored, historic, or pedagogic divisions of 
science and are often reabsorbed into 
these after a more or less brief period 
of vigorous progress and cross-fertili- 
zation. The field of low-temperature 
physics has enjoyed such a transient 
existence during the past decade or two, 
and high magnetic-field research, a 
closely related area, appears to be fol- 
lowing. The environment of low tem- 
perature and high magnetic field actual- 
ly have a great deal in common. Both 
are of value largely because they are 
conducive to minimum entropy, and 
each environment is helpful, if not nec- 

den), and the chemistry of the com- 
pounds was discussed by Werdinius 
(Goteborg). The method requires great 
care, and various laboratories find dif- 
ferent modifications necessary for opti- 
mal results. R. L. Smith (St. Mary's) 
presented the modifications necessary 
for application to adipose tissue. 

In a review of the pharmacology of 
the catecholamines, Costa (National In- 
stitutes of Health) presented a working 
theory of the interaction of the medi- 
ators, monoamine oxidase, the inhibi- 
tors, reserpine, and other drugs. The 
theory provides a good picture of the 
current state of the art. Spectrofluoro- 
metric techniques are used in much of 
this work. 

Bowman concluded the lecture ses- 
sions with some discussion of new 
techniques utilizing low-energy elec- 
trons to excite fluorescence and sug- 
gested that new advances in fluores- 
cence techniques are just as likely to de- 
velop from experimentation as from 
analysis of the complex theoretical pos- 
sibilities. 

The institute is now examining the 
possibilities of holding another session 
within the year for the more than 100 
qualified applicants who could not be 
accommodated in this session. 

ROBERT L. BOWMAN 
National Institutes of Health, 
Bethesda 14, Maryland 

High Magnetic Fields: 

Production and Application 

In the evolution of research, cross 
divisions of science sometimes arise 
which are based on specialized objec- 
tives or experimental techniques. Such 
research areas cut across the time-hon- 
ored, historic, or pedagogic divisions of 
science and are often reabsorbed into 
these after a more or less brief period 
of vigorous progress and cross-fertili- 
zation. The field of low-temperature 
physics has enjoyed such a transient 
existence during the past decade or two, 
and high magnetic-field research, a 
closely related area, appears to be fol- 
lowing. The environment of low tem- 
perature and high magnetic field actual- 
ly have a great deal in common. Both 
are of value largely because they are 
conducive to minimum entropy, and 
each environment is helpful, if not nec- 

den), and the chemistry of the com- 
pounds was discussed by Werdinius 
(Goteborg). The method requires great 
care, and various laboratories find dif- 
ferent modifications necessary for opti- 
mal results. R. L. Smith (St. Mary's) 
presented the modifications necessary 
for application to adipose tissue. 

In a review of the pharmacology of 
the catecholamines, Costa (National In- 
stitutes of Health) presented a working 
theory of the interaction of the medi- 
ators, monoamine oxidase, the inhibi- 
tors, reserpine, and other drugs. The 
theory provides a good picture of the 
current state of the art. Spectrofluoro- 
metric techniques are used in much of 
this work. 

Bowman concluded the lecture ses- 
sions with some discussion of new 
techniques utilizing low-energy elec- 
trons to excite fluorescence and sug- 
gested that new advances in fluores- 
cence techniques are just as likely to de- 
velop from experimentation as from 
analysis of the complex theoretical pos- 
sibilities. 

The institute is now examining the 
possibilities of holding another session 
within the year for the more than 100 
qualified applicants who could not be 
accommodated in this session. 

ROBERT L. BOWMAN 
National Institutes of Health, 
Bethesda 14, Maryland 

High Magnetic Fields: 

Production and Application 

In the evolution of research, cross 
divisions of science sometimes arise 
which are based on specialized objec- 
tives or experimental techniques. Such 
research areas cut across the time-hon- 
ored, historic, or pedagogic divisions of 
science and are often reabsorbed into 
these after a more or less brief period 
of vigorous progress and cross-fertili- 
zation. The field of low-temperature 
physics has enjoyed such a transient 
existence during the past decade or two, 
and high magnetic-field research, a 
closely related area, appears to be fol- 
lowing. The environment of low tem- 
perature and high magnetic field actual- 
ly have a great deal in common. Both 
are of value largely because they are 
conducive to minimum entropy, and 
each environment is helpful, if not nec- 
essary, in generating the other. The 
community of high magnetic-field re- 
search had its formal birth at the first 
international conference, held at Mas- 
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Should your 

laboratory have an 

activation analysis facility? 

General Atomic, which operates one 
of the world's leading activation 
analysis laboratories and services,l tO 
now offers a Facility Design Service 
to help you answer this question. 
The Service, based upon General 
Atomic's knowledge and experience, 
assures an objective, comprehensivelo ost a err 
study of your analytical problems,n t 
and offers savings in both time and 
money. 

instrumental neutron activation 
analysis employing a small accele- 
erator provides a very rapid, accu- 
rate, versatile, non-destructive and Typical neutron generators used in the Activation 

Analysis Service, area code 714 459-2310. 

sensitive means of analyzing many 
A sis Service t era Ato 

kinds of samples for many elements---at a moderate investment in equipment. 

The Service is presented in three stages-which can be undertaken one at a time 
if desired. It will (Stage 1) help you decide whether a low-cost accelerator facility 
would be useful in your analytical work. Based on these results, it can then (Stage 
2) design and specify a fully integrated, minimum cost, maximum performance 
facility for your needs; and (Stage 3) provide and install such an optimum 
facility in your laboratory, put it into full operation, and train your personnel in 
its operation and applications. 

The entire cost of the installed facility, including all equipment and all three 
stages, can be as low as $30,000. Much more versatile facilities may cost only 
$40,000-$70,000. For a detailed brochure on General Atomic's Facility Design 
Service, please fill out the coupon below, or contact General Atomic, Activation 
Analysis Service, area code 714, 459-2310. 

GENERAL ATOMIC, DEPT. AA-31 
P.O. BOX 608, SAN DIEGO 12, CALIFORNIA 

Please send me a Facility Design Brochure. 
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