
Meetings 

Cellular Dynamics: Hormones 

Cellular mechanisms within or be- 
tween chemical groups of hormones 
may be very similar or differ widely. 
Such similarities and differences were 
discussed at the fourth Conference on 
Cellular Dynamics, held in Princeton, 
New Jersey, 6-9 February 1966. Simi- 
lar to other conferences in the series, 
the emphasis was on informal discus- 
sion of the present state of our knowl- 
edge and possible future directions of 
investigation rather than on formal pres- 
entation of recent research results. 

Howard Rasmussen (Pennsylvania) 
opened the discussions on peptide hor- 
mones by posing two questions con- 
cerning the role of the conversion of 
adenosine triphosphate (ATP) to 3',5' 
cyclic adenosine monophosphate (cy- 
clic-AMP) in the action of several hor- 
mones: (i) Is the conversion of ATP 
to cyclic-AMP the only route of ac- 
tion of these hormones? (ii) If the an- 
swer to the question is yes, then how 
can one explain multiple actions of a 
single hormone and different effects of 
different hormones if these agents all 
act through the ATP-to-cyclic-AMP 
conversion? 

In reply to Rasmussen's questions, 
Earl W. Sutherland (Vanderbilt) first 
reviewed the evidence for a role of 
adenyl cyclase (the enzyme that con- 
verts ATP to cyclic-AMP) in hormone 
actions. He emphasized the wide dis- 
tribution of this enzyme in animal tis- 
sues, and the observation of hormone- 
like responses of several tissues to ex- 
ternally applied cyclic-AMP. Suther- 
land was not, however, willing to rule 
out the possibility of other mechanisms 
acting as well. In other words, Suther- 
land answered Rasmussen's first ques- 
tion with a qualified "yes."~ 

In answering the second question 
posed by Rasmussen, Sutherland 
pointed out several possibilities for 
multiplicity !of responses: (i) different 
affinities of one receptor site for differ- 
ent hormones; (ii) different sites on the 
same receptor molecule; (iii) different 
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cell types having separate responses folb 
lowing activation of their adenyl cy- 
clases; and (iv) a population of cy- 
clases with different properties (cofac- 
tor requirement, affinity, and others), 
perhaps dependent on such factors as 
cell age. G. P. Talwar (New Delhi, In- 
dia) later presented the possibility of 
cyclases located in different compart- 
ments of a cell producing different 
physiological responses as a result of 
their localization. 

Following a discussion by John R. 
Williamson (Pennsylvania) about ex- 
periments using epinephrine in per- 
fused hearts of rats, the discussion 
centered on temporal and causative se- 
quences in hormone mechanisms in- 
volving cyclic-AMP. Some participants 
felt that the effect on adenyl cyclase 
might not be the first step in the hor- 
mone action, but that some intermedi 
ate step, such as calcium release, 
might be possible. Sutherland em- 
phasized the rapidity of the cyclase ef- 
fects as supporting a primary position 
for these effects in the overall se- 
quence. J. R. Tata (London, England) 
questioned the validity of using timing 
of events as conclusive evidence for 
cause and effect relationships, and 
Sutherland replied that timing consider- 
ations can be of some use in that in 
order to be causative, one event must 
necessarily precede the event it causes. 

The discussion then turned to the 
biochemical reactions in which cyclic- 
AMP participates. There seemed to be 
little new information in this area. 

Macromolecular synthesis was im- 
plicated in the mechanism of action of 
several peptide hormones. In the case 
of insulin, there is an apparent in- 
crease in protein synthesis without any 
apparent increase in messenger RNA 
or ribosome synthesis (Ira G. Wool, 
Chicago), while the increased protein 
synthesis induced by some peptide hor- 
mones that produce growth of orga- 
nisms or alteration of development 
(thyroxine, growth hormone) seems to 
be preceded by increased synthesis of 
ribosomal RNA (Tata, Talwar). A 

possibility of specificity of effects of 
different hormones being determined by 
specificity of newly-synthesized ribo- 
somes for certain messenger RNA's was 
suggested. 

Jack Lucy (Strangeways, Cambridge, 
England) emphasized the possibility 
that steroids could fit into cellular mem- 
branes and mentioned that specificity of 
effects could be the result either of 
selectivity of various types of mem- 
branes for various steroids or of dif- 
ferences in cellular functions of vari- 
ous membranes. He illustrated his re- 
marks with electron micrographs of 
artificial lipid systems treated with 
steroids. E. N. Willmer (Cambridge, 
England) discussed evolution of 
amoeboid and flagellate cell types from 
a similar point of view. A possibility 
of direct action of hormones on cellu- 
lar membranes was also apparent from 
-other discussions, in particular in the 
discussion by Rasmussen of effects of 
vitamin D and parathyroid hormone on 
calcium release from and magnesium 
uptake into mitochondria in vitro. In 
an extension of this idea, Hector De- 
Luca (Wisconsin) discussed the pos- 
sibility that hormone-induced protein 
synthesis might be a consequence of 
hormone-induced alterations in the 
permeability of membranes to ions. 

Lysosomes were implicated in steroid 
hormone actions in some experiments 
discussed by Gerald Weissmann (New 
York University). In particular, the 
anti-inflammatory action of cortisol in 
man is mimicked by a protection by 
cortisol of lysosomes in vitro against 
damage from certain labilizers, such as 
streptolysins and polyenes. 

Again, macromolecular synthesis was 
implicated by the discussants in steroid 
actions. Charles D. Kochakian (Ala- 
bama) suggested that RNA synthesis 
may play a central role in the action 
of testosterone on the kidney, and Tata 
discussed increases in attached ribo- 
somes in livers stimulated by triiodo- 
thyronine. Lucy reported an apparently 
opposite effect in which vitamin A in- 
duced in the epidermal cells of rats in 
culture a decrease in protein synthesis 
and a concomitant detachment of ribo- 
somes from membranes. Gorbman 
(Washington) mentioned that in de- 
veloping thyroid glands in a variety of 
animals, free ribosomes become at- 
tached ribosomes just at the time that 
colloid synthesis starts. Each of these 
examples relates ribosome attachment 
to synthesis. 

Mueller (Wislconslin) presented Levi- 
dence for increased RNA and protein 
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synthesis and nuclear RNA polymerase 
activity in the uteri of rats stimulated 
by estrogen. He suggested that the hor- 
mone might act through increasing RNA 
polymerase activity by making available 
a "protecting protein" in the absence 
of which the enzyme is inactivated. Ac- 
cording to this idea, the mechanism of 
action of estrogen is to activate RNA 
polymerase, but not, initially at least, 
to cause synthesis of new RNA poly- 
merase. 

Alexander Leaf (Harvard) showed 
how DNA-dependent RNA synthesis, 
followed by protein synthesis in the 
action of aldosterone, increases sodium 
transport across the toad's urinary 
bladder. Observations supporting this 
mechanism are a 60-minute delay in 
the effect, inhibition of the response 
by either 10 6M actinomycin or 
10-5M puromycin, and a dependence 
on oxidative metabolism. This contrasts 
the aldosterone mechanism rather sharp- 
ly with the similar effect of antidiuretic 
hormones on the same tissue, where 
macromolecular synthesis seems to 
have been ruled out. 

Talwar then discussed the binding 
of estradiol to cell fraction from vari- 
ous tissues. In general, binding was 
greater to fractions from tissues that 
normally respond to estradiol (for ex- 
ample, uterus, hypothalamus) than to 
fractions of normally non-responsive 
tissues (for example, lung). H. G. Wil- 
liams-Ashman (Johns Hopkins) recalled 
that estrogen does not accumulate sig- 
nificantly in mammary glands, where 
it is presumed to have an important 
function. Gorbman suggested an inter- 
pretation somewhat different from Tal- 
war's, namely that estrogen might ac- 
cumulate preferentially in tissue in 
which it is not metabolized. 

A somewhat more detailed study of 
steroid incorporation into cell fractions 
was presented by J. D. Wilson (Texas). 
These results indicated incorporation of 
radioactive testosterone into the euchro- 
matin portions of nuclei from the preen 
gland of the duck, and of 17-p-estradiol 
into chromosomal loops from ova of 
the newt. 

Joseph Larner (Minnesota) discussed 
some studies of the action of insulin 
on glycogen synthesis in isolated dia- 
phragms of the rat. Insulin increases 
base levels of transferase activities in 
the absence of added glucose-i1 -phos- 
phate. It was suggested that insulin 
might act in the induction of glycogen 
breakdown in muscle by acting on the 
kinase system through a route which 
does not involve adenylate cyclase or 
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Ultraviolet rotatory dispersion curve obtained from 10 utg of iso-chlorotetracycline. 

Optical rotatory dispersion (ORD) and circular dichroism (CD), when 
used as complementary tools for exploring the structure of optically 
active molecules, have become indispensable techniques in the labora- 
tory. The recent availability of reliable, well-performing ORD and CD 
instruments, transforming a once difficult measurement into a laboratory 
routine, has encouraged widespread use of these techniques. 

This new class of ORD and CD instruments has been used in studies 
of such optically active substances as steroids, alkaloids, proteins, poly- 
peptides, nucleic acids, triterpenes, synthetic polymers, and many others. 
A partial list of the types of information that may be derived from the 
use of ORD-CD would include: 

* conformation and configuration of molecules 
* stereochemical characteristics 
* kinetic properties 
* concentrations of optically active components in mixtures 
* secondary structure of high molecular weight substances 

Maximum capability for conducting these studies is available in the 
Durrum-Jasco1" Recording Spectropolarimeter, which combines in a 
single instrument the complementary techniques of ORD and CD. This 
dual capability, offered at a price lower than some instruments having 
ORD or CD only, puts the acquisition of both valuable techniques well 
within the budgetary reach of many laboratories. Among the instru- 
ment's basic features are numbered: 

* modes for measuring ORD, CD, absorbance, and per cent transmit- 
tance in one instrument 

* wavelength range from 185 to 700 myz 
* circular dichroism sensitivity of 2 X 10- O.D. 
* angular rotation sensitivity of 0.001I 
* simultaneous recording of slit width and photomultiplier voltage 

along with spectra 
* $32,000 for ORD and CD; $22,950 for ORD only (price includes 

installation, training of operators, two preventive maintenance calls, 
and one year's warranty) 

A 16-page reprint entitled "Applications of Optical Rotatory Dispersion 
and Circular Dichroism in Stereochemistry" is now available. For a free 
copy, plus the new brochure describing the Durrum-Jasco instrument, 
write to: write to: 

(1) Japan Spectroscopic Company, Ltd. 

DU RRU M 
Durrum Instrument Corp., 925 E. Meadow Drive, Palo Alto, California 94303 

Telephone (415) 321-6302 
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After you read about the 
SAF-T-SHUNTTM System, you probably 
won't want to settle for anything less. 
There are five sound reasons why 
SAF-T-SHUNT is rapidly making 
other shunt systems obsolete: 

1. REDUCED JOINT SEPARATION because 
cannula body is limited to one piece through 
use of preformed curved extensions. For even 
better control over joint separation, a simple 
Teflon piece can be secured at the joint with 
plastic scotch tape. 

2. NO SEPARATION OF SILICONE AND 
TEFLON PARTS. Components are etched with 
a non-toxic sodium compound (first advocated 
by Kolff) so roughened outer surface adheres 
better. 

3. ADAPTABLE SILICONE RUBBER SHUNT 
BODY. Extra length permits user to adopt 
shunt to fit his individual requirements. Excep- 
tionally smooth bore, smooth flowing bends. 

4. SHUNT IS HELD FIRM. McDonald Silicone 
stabilizer, an innovation designed expressly 
for that purpose, also prevents tissue reaction. 

5. NO CURLING OR NEED FOR SUPPORT 
WHEN STERILIZING. New manufacturing 
method permits tapered vessel tips without 
decreasing wall thickness of Teflon tubing. 
More rigid and safer. 

. . . . 
~~~~~~~~~~~~~~~~~~~...;.. ............ .... ......... .... ................ 
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NOWt4 WANG electronic 
calculators cost less than 
3 ordinary units' . . : -- : . . :. :. ...... ... : :.. . 
New design permits simultan- 
eous, independent operation 
of 4 keyboard/display con- 
soles from a single, compact 
electronics package. 
* Individual consoles 

as low as $780 
* Performs + -* 

X. x2, /F. ex, Iogex at a 
single keystroke 

* Available with 4 additional 
storage registers - ---- 

* 80-step plug-in .. 
programmer available 

Write today for 
complete information 

LABORATORIES. INC. 
DEPT. DD-1, 836 NORTH ST.. TEWKSBURY, MASS. 01876 

TEL. (617)851-7311 
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Another something better 
from Extracorporeal 

For free illustrated brochure write to: 

extracorporeal 
and medical specialties 
company, Incorporated 
ROUTE 70, MEDFORD CIRCLE 
MEDFORD, N. J. 08055 U.S.A. 
PHONE AREA CODE 609-654-5135 

The Pump That 

Never Gets Wet 

FLEXIBLE 
TUBING 

MADE IN U. S A 

RANDOLPH PUMP 
FLUIDS FLOW THROUGH A FLEXIBLE 
TUBE WITHOUT CONTACTING THE PUMP 
CAPACITIES UP TO 200 GALLONS PER HOUR 

Send For FREE Catalog 
THE RANDOLPH COMPANY 
1018 ROSINE ST. HOUSTON, TEX.77019 
Phone (Area Code 713) JAckson 6-2091 

protein synthesis. This implies basic 
differences between insulin action on 
muscle and that on liver, where macro- 
molecular synthesis has been impli- 
cated. 

The conference was held under the 
auspices of the Interdisciplinary Com- 
munications Program of the New York 
Academy of Sciences, and was sup- 
ported by the Office of Naval Re- 
search and the National Aeronautics 
and Space Administration. Murray D. 
Rosenberg (Minnesota) was chairman 
of the conference. The Academy was 
represented by Frank Fremont-Smith, 
director of the Conference Program. 

LEE D. PEACHEY 
Departments of Biochemistry and 
Biophysics, University of Pennsylvania, 
Philadelphia 

Forthcoming Events 

January 

25-27. American Crystallographic As- 
soc., mtg., Georgia Inst. of Technology, 
Atlanta. (W. L. Kehl, Gulf Research and 
Development Co., P.O. Drawer 2038, 
Pittsburgh, Pa. 15230) 

25-27. American Mathematical Soc., 
73rd annual mtg., Houston, Tex. (The 
Society, P.O. Box 6248, Providence, R.I.) 

25-28. American Group Psychotherapy 
Assoc., New York, N.Y. (Mrs. M. Schiff, 
1790 Blroadway, New York 10019) 

26-28. Mathematical Assoc. of Amer- 
ica, 50th annual mtg., Houston, Tex. (H. 
L. Alder, Univ. of California, Davis) 

28-30. Radiology, southern conf., Point 
Clear, Ala. (M. Eskridge, P.O. Box 
4097, Mobile, Ala.) 

28-1. American Acad. of Allergy, 
Phoenix, Ariz. (J. 0. Kelley, 756 North 
Milwaukee St., Milwaukee, Wis. 53202) 

29. Mossbauer Effect Methodology, 3rd 
annual symp., New York, N.Y. (P. A. 
McNulty, New England Nuclear Corp., 
575 Albany St., Boston, Mass. 02118) 

29-3. Power, mtg., Power Group, Inst. 
of Electrical and Electronics Engineers, 
New York, N.Y. (E. C. Day, IEEE, 345 
E. 47 St., New York 10017) 

30. American Soc. of Heating, Refrig- 
erating, and Air Conditioning Engineers, 
semi-annual mtg., Detroit, Mich. (Miss 
J. I. Szabo, 345 E. 47 St., New York) 

30-1. Personnel Radiation Dosimetry, 
symp., Chicago, Ill. (J. H. Pingel, Ar- 
gonne Natl. Laboratory, Bldg. 301, 9700 
S. Cass Ave., Argonne, Ill. 60439) 

30-2. American Physical Soc., annual 
mtg., New York, N.Y. (The Society, Ex- 
ecutive Secretary, Columbia Univ., New 
York 10027) 

30-2. American Assoc. of Physics 
Teachers, New York, N.Y. (A. B. Arons, 
Physics Dept., Amherst College, Amherst, 
Mass.) 

30-3. Zodiacal Light and the Inter- 
planetary Medium, intern. symp., Hono- 
lulu, Hawaii. (F. E. Roach, Aeronomy 
Lab., Inst. for Telecommunication Sci- 
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