the subject over chemical. But this em-
phasis is appropriate, since pheromones
are typically unexceptional compounds
of low molecular weight, while the physi-
ology and behavior evolved to employ
them are often unique and surprisingly
complicated. The males of certain moth
species, for example, can distinguish fe-
males of their own as opposed to similar
species on the basis of a single optical
isomer or even quantitative differences
in blends of the same substances. In fe-
male Pachygrapsus and Cancer crabs,
molting to the adult stage is mediated by
the hormone crustecdysone, which upon
being released into the water also serves
as a pheromone attractive to males. To
take one of a rapidly growing list of mam-
malian examples, female rhesus mon-
keys produce volatile aliphatic acids in
their vaginas that function as potent sex
attractants. These same substances are
also produced in the vaginas of young
women, reaching their highest levels in
the late follicular phase and declining
progressively during the luteal phase.
Clearly we have much more to learn
about pheromones, and there may even
be surprises in store as the new under-
standing is extended to human biology.
EDwWARD O. WILSON
Museum of Comparative Zoology,
Harvard University,
Cambridge, Massachusetts

Developmental Neurobiology

Neuronal Recognition. SAMUEL H. BARON-
pEs, Ed. Plenum, New York, 1976. xvi, 368
pp., illus. $27.50.

[t is awesome that the neurons of the
human brain make orderly connections
with each other by means of approxi-
mately 10'* synapses. The orderliness of
synaptic contacts is believed to involve
“‘guidance” of neuronal processes to-
ward the correct targets, followed by
“‘recognition’’ of the appropriate targets
by the processes. Neuronal Recognition
describes some of the evidence for the
formation of selective synapses and sev-
eral biochemical and cellular models for
how it may be mediated.

The book has 11 chapters, grouped in-
to three sections: on specificity in synap-
tic development and regeneration, on the
morphology and biochemistry of syn-
apses, and on the molecular basis of
neuronal recognition. The authors of the
chapters have chosen between reviewing
a field and summarizing their own contri-
butions. Thus Fambrough offers an ex-
cellent detailed survey of work on the
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specificity of nerve-muscle interactions,
Bunge a critical review of synapse forma-
tion in vitro, Pfenninger and Rees a sum-
mary of the anatomical changes that oc-
cur during synapse formation, Morgan
and Gombos a survey of synaptosome
biochemistry, and Toole a detailed view
of acid mucopolysaccharides. The chap-
ter by Toole, while pertinent to cell guid-
ance, is not obviously related to the title
of the book. The remaining authors—Ja-
cobson; Cotman and Lynch; Moscona;
Roth and Marchase; Merrell, Gottlieb,
and Glaser; and Barondes and Rosen—
for the most part offer summaries of the
work in their own laboratories. Among
these summaries, we appreciated Cot-
man and Lynch’s discussion of reinner-
vation in the central nervous system,
which stresses the lack of evidence for in-
appropriate reinnervation. Several of the
other summaries give too little dis-
cussion of pertinent findings from other
laboratories. In particular, the chapters
by Jacobson on retinotectal specificity,
by Moscona on embryonic cell recogni-
tion, and by Barondes and Rosen on cell
surface carbohydrate-binding proteins
are narrower in scope, and therefore less
valuable, than they might have been. In
general, literature is reviewed only
through 1974.

The impression that remains after read-
ing this book is that the more descriptive
approaches of anatomy and physiology
have already provided solid information
on developmental processes in the ner-
vous system but that the biochemical ap-
proach has so far told us relatively little.
Much has been learned by observing the
development of synaptic contacts in cul-
ture (Bunge; Pfenninger and Rees) and
by examining the reaggregation of dis-
sociated cells (Moscona). Likewise, we
have benefited by studying the recovery
of synaptic function and structure after
partial deafferentiation in the central ner-
vous system (Cotman and Lynch), after
denervation of muscle (Fambrough), and
after rearrangement of retinotectal pro-
jections (Jacobson). Such clear informa-
tion has yet to come forth from the bio-
chemical approaches, where the empha-
sis is still on finding an appropriate
model system that embodies the key ele-
ments of neuronal recognition. Moscona
argues for study of the reaggregation of
trypsin-dissociated embryonic  cells,
Roth and Marchase argue for study of
the interactions of dissociated retinal
cells with intact optic tectum, Merrell et
al. prefer to study membrane-neuron in-
teractions, and Barondes and Rosen are
willing to forgo neurons altogether and
investigate aggregation of slime mold
cells. While the experiments are often

elegant and clever, their pertinence to
neuronal recognition is not always appar-
ent. Nor is it easy to compare one labora-
tory’s data with another’s. For instance,
“‘adhesion’” may be measured as an on
rate or as an off rate; as an energy-inde-
pendent phenomenon or as an energy-de-
pendent one; immediately after mixing
or after prolonged incubation at 37°C;
with respect to the cell membrane or the
extracellular matrix. The title of the last
section of the book, Toward a Molecular
Basis of Neuronal Recognition, is apt,
since we still lack much specific informa-
tion and have a great deal to look to-
ward.

Though this book lacks a single author
to organize the data and reconcile the ob-
servations, it is nevertheless a valuable
summary of the state of developmental
neurobiology; it demonstrates how little
we know, as well as how much. The
chapters are well chosen, usually well
written, and consistently cautious in
their interpretation of data. We enjoyed
the book greatly.

MICHAEL DENNIS
REGIs B. KELLY
Department of Physiology,
University of California, San Francisco
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SUMMARY OF
SPECIFICATIONS:
12 DIGIT RED L.E.D. DISPLAY — Display
entries or results in 3 modes,
scientific, fixed point or engineering

PROGRAMMABLE — 72 Keystroke
program storage
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radians or degrees or grads
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Ln, log, *, 10"
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The Commodore PR (Personal Resource) 100—
Allows You To Personally Program According
To Your Own Problem-Solving Needs!

WHY A PROGRAMMABLE?

The Commodore PR-100 Programmable Calculator
introduces a new, innovative dimension in highly sophis-
ticated mathematical and scientific problem-solving. It
decentralizes and personalizes the decision-making
power of the computer, bringing to you what was
never before available in a programmable calculator
with such features, yet at an amazingly affordable price.
Method of Entry: The Commodore PR-100 is designed
for "'Think and Touch™ operation utilizing an algebraic
mode of entry. You can enter equations which have up
to 4 levels of parenthesis. Add to these features the 10
memory registers, and you can work the most com-
plicated mathematical, scientific, engineering, business,
statistical and combinational functions. Furthermore,
you can also perform unit conversions: metric to English
and English to metric.

Keyboard: The keyboard consists of 40 keys and 2
switches. 35 keys are for number and function entry.
10 of these keys are dual function (shifted keys).
SPECIALIZED FUNCTIONS:

Most of the important functions found on large scale
computer systems are finally now available to you on
the ultimate hand-held programmable calculator:
iterative and recursive problem solving techniques; loop-
ing; conditional and unconditional branching.
ADVANTAGES OF THIS
PROGRAMMABLE:

Consider for a moment the advantages of the Commodore
PR-100. In terms of increased productivity you can now

NO LANGUAGE TO LEARN

Truly this programmable calculator is a powerful per-
sonal scientific and mathematical computing resource.
And you don't need to know programming to make it
work for you. There is no special language to learn. The
entry system is so easy and flexible to use that you can
apply it quickly to your own personal problem-solving
techniques and style.

Special Functions of the PR-100: To allow you greater
flexibility in programming, there are 3 special functions:
1. HALT—The program will halt and allow the user to
read or enter data. 2. GOTO—Allows branching from
one section of a program to another. 3. SKIP —Allows
conditional flow of a program on an intermediate result;
that is—the program goes one way if an answer is
negative and another way is positive.

Loading, Editing and Modifying Programs: You can
single step through a program to check it out, backstep
through a program, easily read entered steps and
maodify a single step of a program.

Now personal programming is here. A step-function
increase in capability over sophisticated slide-rule cal-
culators. Capability you won't fully discover until you
own a PR-100 yourself. Fill out the coupon below or 8
call our toll free number for your two week trial,

The Commodore PR-100 is powered by rechargeable
NiCad batteries and is furnished with an AC adapter/
charger, leatherette carrying case and full instruction
booklet. One year manufacturer's warranty.

Dimensions: 3%" x6'%2" x 1%" Weight: 4 0z

achieve the capability of: optimizing mathematical and ! Compute With It For Two Weeks — No Obligation

scientific models; making trend and risk analyses; pro- | Please send _____

Commodore PR-100 Caiculator(s) at the

jecting and forecasting more accurately; performing | introductory price of only $59.95 (plus $3.85 shipping and insur-

statistical reductions;
"“number-crunching.”
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that can achieve a multitude of functions: Basic + — x +
and = functions; clear entry or the entire calculation;
Hyperbolic functions include: sinh, cosh, arc cosh and
arc tan; Trigonometric functions include: sin x, cos X,

tan x, arc sin x, arc cos x, and arc tan x. Calculates in | J American Express

radians, deti]rees or gradians, Enter x 0° to 360° (0 to
2n) or multiples of 360° (2 #). Natural Log (Ln x),
Common Log (log x), Exponential (ex), Antilog (10%);
Algebraic Functions include: x, x2, 1/x. Powers: (Yx);

 (pi). Change Sign (+/-); X<y exchange function; | Name

Parenthesis ( ) enter equations that contain up to 4 levels
of parenthesis without using temporary or intermediate
storage

Memory Functions: The PR-100 has 10 separate me

ory registers. For each memory there are 7 operations |

that can be performed: memory storage and clear,
recall, addition, subtraction, multiplication, division and
performs the desired functions on each memory.

automating time—consumingl
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weeks for a prompt refund.
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regulate cultural interaction, the Ecologen can be equipped

the natural envi-

with controls for pH, dissolved oxygen, temperature and agi-
tation. It is ideal for studies of soils, water, oral cavities,
and digestive tracts, and can be used to isolate different
metabolites in a cell-free chamber.
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Box 606, New Brunswick, New Jersey 08903 + 201/846-4600
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Guaranteed peak symmetry
and minimum plates

per meter doubly assure
you of optimum

column performance.

A completely new line of “state-
of the-art” packed columns for high
pressure liquid chromatography is
now available in the U.S. and Canada
from Rheodyne.

All columns are 4.6 mm ID x 25
cm long. Each column is tested and
supplied with its own chromatogram.
Currently six columns are available
over a price range of $180 to $240.

The table below showing column
performance specifications and
typical test conditions offers an
excellent argument for the addition
of these columns to your HPLC
equipment.

COLUMN
TYPE

SI-100* NH: DIoL RP-8*

Particle

size 5pum 10 um 10 um 5 um

Min. plates
per meter

Max. peak .
asymmetry 1.6 1.6 16

36,000 14,000

40% ace-

Solvent tonitrile

hexane hexane hexane

Flow,
mi/min 20 20 20 20

s;fssl"e' 1640 280 280 3000

Test nitro- nitro- nitro- diethy|
substance benzene benzene benzene phthalate

*available in 10 um particle size also.
**under evaluation

Made by Brownlee Labs, the columns are
guaranteed by both Brownlee and Rheodyne.
Column packings are LiChrosorb (a registered
T.M. of E. Merck Darmstadt Germany).

For More Information. A detailed technical
brochure is available for the asking.
Address Rheodyne, Inc., 2809 Tenth Street,
Berkeley, CA 94710. For even faster service,
phone (415) 548 5374.
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| and in all formulations.
o R

Circle“No. 148 orT Readers’ Service Card

2 | nation of carbaryl (1-
4
i

Insect Growth Regulators

ppb Residue Determination
in Animal Waste and Tissue

Reports development of
an analytical method
which utilizes liquid
chromatography to
quantitate residue
levels (ppb) of insect
growth regulators in
animal waste and tis-
oo e | sue.

Circle No. 149 on Readers’ Service Card

fl‘ ee from

INSECT GROWTH
PPB RINIDUE DETER:
N ANIMAL WANTI AN

VWWATERS
" ASSOCIATES

201 Maple Street, Milford, Ma 01757
Telephone (617) 478-2000

The Liquid Chromatography People
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