mation presented is too detailed for the
general reader and unnecessary or not
detailed enough for the professional.

Minor defects include lack of suffi-
ciently detailed maps, of illustrations
showing representatives of the various
groups discussed in the physical anthro-
pology chapter, and of drawings of the
various bead types referred to in the dis-
cussion of California and the Great Basin
and too sparse a use of references.

In spite of its faults the book is to be
recommended as the first major attempt
to present a prehistory of the Far West.
It is a pioneer effort.

CoLIN 1. BusBy
Department of Anthropology,
University of California, Berkeley 94720

Ganglionic Cells

SIF Cells. Structure and Function of the
Small, Intensely Fluorescent Sympathetic
Cells. OLavi ErRANKO, Ed. National Insti-
tutes of Health, Bethesda, Md., 1976 (avail-
able from the Superintendent of Documents,
Washington, D.C.). xiv, 260 pp., illus. $6.50.
Fogarty International Center Proceedings,
No. 30. DHEW Publication No. (NIH) 76-
942.

Toward the end of the last century,
histologists recognized that some sympa-
thetic ganglia contain—in addition to
large autonomic neurons—small cells
that resemble chromaffin cells of the ad-
renal medulla. In the early 1960’s, using
the new method of demonstrating cate-
cholamines in tissues by formaldehyde-
induced fluorescence, FErdnkd and
Hérkonen noted that the superior cervi-
cal ganglion of the rat contained some
cells that had extremely bright fluores-
cence but were smaller than autonomic
neurons. In 1965 they named such cells
““small intensely fluorescent” (SIF)
cells. Studies subsequently showed that
SIF cells had ultrastructural features
characteristic of both neurons and adre-
nal medullary cells and in many ganglia
were much more numerous than could
have been predicted from earlier studies
of chromaffin cells. The preliminary mor-
phological observations, interpreted in
the light of existing neurophysiological
evidence, led to the suggestion that SIF
cells are interneurons that modulate neu-
ronal activity in sympathetic ganglia.

This book results from a meeting held
at the National Institutes of Health in
February 1975, when Erinké was a
scholar-in-residence at the Fogarty In-
ternational Center, and it reveals the siz-
able amount of interest that SIF cells at-
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tracted during the 10-year period leading
up to the meeting. The collection of 20
papers shows the diversity of morpho-
logical, cytochemical, neurophysiologi-
cal, and biochemical approaches that
have been used to study SIF cells. Per-
haps most important, the book lends fur-
ther support to the idea that SIF cells
comprise several different types of small,
catecholamine-containing cells. For ex-
ample, biochemical and histochemical
studies show that some SIF cells synthe-
size and store dopamine and others make
norepinephrine or possibly epinephrine.
Furthermore, the book illustrates that
SIF cells are present—though variable in
number—in the superior cervical ganglia
of many species and in the ganglia of pel-
vic viscera. However, the extensive dis-
tribution of SIF cells is not fully de-
scribed in the book. There is no mention
that SIF cells have been described in
several parasympathetic and sensory
ganglia—key observations that docu-
ment the association of SIF cells with a
variety of types of neurons. Reference is
made to similarities between SIF cells
and the principal glomus cells of the
carotid body and paraganglia, but the
reader is not made certain of the mor-
phological criteria that cells must satisfy
to be classified as SIF cells. In this re-
gard, the chapters on aminergic neurons
in the brain are excellent reviews of fas-
cinating work, but their relation to the
main subject of the book is unclear.

Compelling evidence that some SIF
cells modulate the activity of sympathet-
ic neurons is presented in neurophysio-
logical, pharmacological, and biochemi-
cal studies of sympathetic ganglia. The
data suggest that dopamine released by
SIF cells produces long-lasting post-
synaptic potentials in ganglion cells. An
interneuronal function, attributed to SIF
cells that are innervated by preganglionic
nerves and in turn innervate sympathetic
neurons, is consistent with these obser-
vations. However, ultrastructural evi-
dence cited in the book indicates that not
all SIF cells have this pattern of in-
nervation. Some resemble neurosecre-
tory cells because they have a synaptic
input but no synaptic output. Others,
such as the SIF-cell-like glomus cells of
the carotid body, probably have a sen-
sory innervation. Questions about in-
nervation will persist until the synaptic
connections of SIF cells in various loca-
tions have been adequately assessed by
quantitative morphological studies of an
experimental nature.

The chapters are well illustrated with
light, fluorescence, and electron micro-
graphs, many of which are technically

excellent, but the mediocre quality of re-
production of the half-tone prints reflects
efforts to limit costs. The inclusion of an
overall summary distinguishing the is-
sues that are resolved from those that are
still controversial would have been help-
ful to readers not familiar with the field.
The book is logically organized and
clearly written and provides convenient
access to a large quantity of data on SIF
cells.

DoNALD M. McDoNALD
Cardiovascular Research Institute and
Department of Anatomy, University of
California, San Francisco 94143

Biological Gerontology

Cellular Ageing. Concepts and Mechanisms.
RicHARD G. CUTLER, Ed. In two parts. Part
1. General Concepts; Mechanisms 1, Fidelity
of Information Flow. vi, 218 pp. Paper,
$46.25. Part 2. Mechanisms 2, Translation,
Transcription and Structural Properties. vi,
130 pp., Paper $30.50. Karger, Basel, 1976.
Interdisciplinary Topics in Gerontology, vols.
9 and 10.

Although there are numerous studies
dealing with the changes in biological
properties that occur during aging, there
is, as yet, no synthesis of the principles
governing these changes. Further com-
plications arise from difficulties in deter-
mining which observations are relevant
and reliable. For example, only recently
has it been generally recognized that the
variables peculiar to the model system
used must be rigidly controlled. Mean
and maximum life-spans must be deter-
mined for each population used, and
pathological changes in aging cells and
tissues must be continually monitored.
Otherwise the results obtained may be
uninterpretable.

Perhaps one of the most fundamental
questions in biological gerontology is
whether the aging of the organism is due
to the cumulative effect of the aging of
individual cells. The editor of this trea-
tise has set out to address this question
by bringing together the views of 33 au-
thors, expressed in 21 chapters.

The first section of part 1 covers a
number of fundamental subjects and is
an excellent introduction to the field. Es-
pecially good are chapters by Sohol and
Sacher that deal with the kinetics and the
thermodynamics of aging, respectively.
Other interesting chapters deal with ge-
netics and molecular aspects of aging.
Two chapters by Adelman and Finch
caution workers to examine critically
what appear to be cellular changes, for
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such changes may be secondary effects
of humoral changes; the fact that humor-
al changes are ultimately cellular in na-
ture is never mentioned. This section on
general concepts is concluded with an
overly long chapter by the editor on the
nature of aging. Although the chapters in
the section are generally of first quality,
one wonders about their arrangement.
For example, the chapter by Cutler
could very well have been the opening
chapter for part 1 and might have been
followed by the related contributions of
Sacher and Sohol. Conspicuous by its
absence is a chapter dealing with the fun-
damental nature of cell aging and the re-
lation between aging, differentiation, and
the life-span of cells in vivo and in vitro.

The second section of part 1, dealing
with the fidelity of information flow, con-
tains two excellent chapters on mutation
frequencies and DN A repair by Hart and
Trosko. These chapters set forth the na-
ture and types of DNA repair as well as
the role of mutagenesis in aging. The au-
thors speculate broadly (and bravely) on
the relation between DNA repair, mu-
tagenesis, carcinogenesis, and aging.

The last two chapters of part 1 and the
first three of part 2 deal exclusively with
evidence bearing on the notion that aging
is caused by errors. The authors discuss
evidence for and against error theories,
drawing on models as varied as human
cell cultures and mosquitoes. These
chapters are followed by ones that re-
view the literature on ultrastructural
changes with age and the relationship be-
tween the life-span of fibroblasts in vitro
and the age of the donor from which they
were derived. Two chapters on transcrip-
tion, one on enzyme changes, and one on
cell renewal and cell loss during aging
complete the volume. Here again it is dif-
ficult to fathom what the editor perceives
the relationship between chapters to be.

Overall, the chapters are somewhat
uneven both in length (ranging from 6 to
51 pages) and in conceptual devel-
opment. Some are straightforward litera-
ture reviews while others are reports of
research. Both volumes contain many
typographical errors. The lack of a clear
rationale for the selection and arrange-
ment of chapters suggests the lack of a
coherent body of knowledge. In that
sense, the editor has missed his mark.
On the other hand, most of the current
information and central topics in biologi-
cal aging research are to be found in
these two volumes.

V. J. CRISTOFALO

Wistar Institute of
Anatomy and Biology,
Philadelphia, Pennsylvania 19104
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