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LOOK INTO HITACHI'S BR

LINE OF FIELD EMISSION

Model S-800 Field Emission Research SEM:
L] 20A Guaranteed [ Accelerating Voltage
Range (1 kV ~ 30 kV) [J Maintenance-free,
long life, cold cathode emitter

Model S-806 Field Emission Wafer Inspection
SEM: [J 60A Guaranteed at 25 kV [J 200A
Guaranteed at 1kV (150 A Attainable) [ 3" to
6" Wafer Capability (8” capability option)

(1 Fully Programmable Stage (1 Dry Vacuum
System [ Conical Lens Option (allows

15 mm W.D. at 60° tilt)

Model 5-900 Field Emission Ultra High
Resolution SEM: [ 7A Guaranteed at 30 kV
{7 Ultra High Magnification (150 X ~ 800,000 X)
7 Remote Control Side Entry Goniometer
Stage {1 Anti Contamination Device [ Air
Lock Specimen Exchange [] Dry Vacuum
System

Model S-4000 SEM: [ Built-in real time
frame averaging [J High brightness EE. gun
with 15A guaranteed resolution [J Built-in
beam blanker for low specimen dosage [13"
specimen airlock [] Color imaging (Option)
O CPU-controlled instrument parameters

Since 1910 Hitachi has pioneered
in electrical devices and, later,
with electronic instruments and
other high technology equipment.
It has grown to become one of the
50 largest industrial corporations
in the world, and has secured over
20,000 patents through consistent
R&D efforts. Through these
efforts, Hitachi has developed a
comprehensive line of SEMs to fit
every application and budget.

Model S-6000 Field Emission CDD Measure-
ment SEM: [] 150A Guaranteed at 1kV O
Measurement Precision £1% (or 0.02 pm)
[ 3" to 6" Wafer Capability {J Auto Wafer
Loading [J Fully Programmable Stage [] Real
Time Imaging

Standard Hitachi SEM features:

0] Fully Computerized Operation
[ Super Auto Focus

L] Auto Brightness/Contrast

[ Auto Magnification Correction
[J Dynamic Stigmator Monitor
L1 Auto Data Display

® HiITacHi

SCIENTIFIC INSTRUMENTS
Nissei Sangyo America, Ltd.

Model S-7000 Field Emission Wafer
Inspection and CD Measurement SEM:

[0 150A Guaranteed at 1kV [ 4” to 8” Wafer
Capability (J Auto Wafer Loading [ 5-axis
Position Correction Computer-controlled
Eucentric Stage [J Conical Lens 60° Tilt at

15 mm W.D. [0 Real Time Imaging [J
Measurement Precision +1% (or £0.02 um)

Call now and let Hitachi expand
your world of microscopy at our
West and East Coast Applications
Labs:

460 E. Middlefield Road
Mountain View, CA 94043
415-969-1100

25 West Watkins Mill Road
Gaithersburg, MD 20878
301-840-1650
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Scanning electron micrograph showing the attachment of the front and rear wings of a
honey bee. The rear wing has a row of hooks called hamuli that hold onto a fold on the
rear edge of the front wing. Presumably, this allows the fore and rear wings to beat
together and increases flying efficiency. Hamuli are a characteristic of the insect order
Hymenoptera, which includes bees, wasps and ants.

Micrograph by Ronald W. Davis, Dept. of Medical Anatomy, Texas A&M University, Col-
lege Station, Texas 77843. (Magnification approximately 150X.)
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For over forty years, we've re-
mained faithful to one simple busi-
ness principle: Give customers
high quality, reliable products,
back them with superior service,
and success will follow.

Atomic Resolution

The JSM-890 offers
magnifications,up to
950,000X at 7A res.

We introduced the first Scan-
ning Electron Microscopes in
1966, and many from that first
shipment of instruments are still in
use today.

Uncoated Samples

The JSM-840F is a
field emission micro-
scope with large spe-
cimen capability.

Not coincidentally, our pres-
ence in the world has grown to 61
offices and demo centers in 32
countries over those same 22+
years.

Of course, as good as those
first SEM's were, they were a far
cry from our present products.

With our modern SEMs, you can
mount a specimen on a eucentric
motorized stage, orient it at

GET YOUR
NEXT

Frame Storage

The JSM-6400 was
built for applications
requiring image en-
hancement.

any tilt angle from 0° to 90°, select
either SE! or BEI at a wide range of
magnifications, and push a single
button. Focus, brightness, con-
trast, and astigmatism are all un-
der computer control. You get
sharp images and Polaroids, every
time.

IC Wafer &
Device Evaluation

The JSM-ICB45A/
|IC848A accepts up to
8" wafers and comes
with EBIC and voltage
contrast.

For those with special needs,
we have a variety of solutions: Mi-
croscopes that can resolve at the
atomic level (up to 950,000X mag-
nification, 7A resolution). Large

JEOL

Serving Advanced Technology

SEM...HERE.

chambers for up to 8" IC wafers.
Frame storage for image enhance-
ment. Integrated SEM, EDS and
WDS for surface analysis. Field
emission for high resolution on un-
coated samples. Low cost, high
performance microscopes starting
at around $45,000. And many,
many more.

Surface Analysis

The JSM-820i offers
integrated SEM EDS,
& WDS for analysis of
submicron features.

All instruments come with instal-
lation, training, applications sup-
port, warranty and field service.

Low Selling Price

Our JSM-5200 Series
microscopes start at
00.

So, why don't you give us your
name and address and tell us a
little about your application. We'll
send you a brochure and an order
blank for the SEM that best fits
your needs.

JEOL U.S.A. Inc., 11 Dearborn
Road, Peabody, MA 01960,
(508)535-5900.




Presidents Message

The Spring meeting of TSEM, Inc., in Austin was a huge
success. Howard Arnott, Ron Davis and participating TSEM
members are to be commended for putting together such a
fine program and workshop. I can still hear the clicking of
the counters that were being used in the
stereology/morphometry workshop. It sounded a lot like a
high school typing class, and I kept waiting to hear the bell
“ding’’ at the end of the line. Wayne Fagerberg was a
vibrant, energetic teacher who did a fantastic job and who
recognized our inabilities without embarrassing us.

I would encourage the continued use of workshops such
as the one in Austin, possibly in autoradiograph
interpretation or immunogold labeling or electron diffraction
interpretation. If you have suggestions for future workshops
or for vibrant workshop instructors or you would like to
teach one yourself, please tell someone on the executive

board. This is your society and can only function properly
with your input and participation.

We have had communication with past president Joe
Wood, who has recently moved to Oklahoma and he says
there is interest in future joint meetings with Oklahoma
such as we have had with Louisiana. I believe this could
lead to some very interesting and productive meetings. I
should have more information concerning this soon. I hope
that you and your graduate students and technicians are
planning on sharing their work with us in Arlington and
Kerrville.

H. Wayne Sampson
President, TSEM, Inc.

% % % sk ok ok ok ok ok ok ok ko ok ok sk ok sk ok b ok ok ok ok ok ok

* *
¥ SUPPORT THE CORPORATE
x MEMBERS OF TSEM x
¢ *
* *

% kK Kk ko ke ke ok ok ok ok ke sk ok ok ok ok ok ke ok kb ke ok
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World’s only Environmental
Scanning Electron Microscope...

Put Your Company’s Research, Development and Quality Assurance
on the Leading Edge of Digital Scanning Microimaging Technology

See Things As They -
Really Are

e Observe wet samples in their natural state. A. Gold on carbon  x 50,000 12.2 Torr
. . . B. Hydrated cement  x 5000 13.5 Torr

e Run uncoated specimens without charging. C Bacteria x 6500 19.5 Torr

e Analyze insulators at high beam voltages.

D. Acrylic Nylon  x 8500 18.5 Torr
E. Sandstone on 100% Brine

e Eliminate time-consuming sample

prep.

x500 15 Torr
e Choose secondary, backscatter or
x-ray, or use all three together.

e View and record dynamic
processes in real time.

e Achieve 50 A resolution
at 15 Torr

e Operate with
chamber pressures
up to 50 Torr with
the exclusive
ElectroScan
Secondary Detector
(ESD).

For your
demonstration or
information on the

I

Electro Scan

ElectroScan Corporation
100 Rosewood Drive, Danvers, MA 01923 1-800-548-2022




Treasurers Report

TREASURER’S REPORT
For Period Ending 31 August, 1989

ASSETS ON 1 JANUARY, 1989:

Certificate of Deposit No. 15-7199995 . ... ... .. oviii e $ 2,440.44
Certificate of Deposit No. 177576 . .. ... iiii i 3,223.28
Certificate of Deposit No. 11-8829764 . ... ... ... ... i .. 4,119.98
Checking Account No. 015210-01 ... .. ... ottt 1,597.19
RECEIPTS:
Austin Meeting / Registration & Exhibitor Fees.................. $ 2,427.00
Stereology Workshop ... ... 600.00
Individual and Corporate Dues. . ....... ... i, 2,595.00
Journal Ad Revenue 19:1. ... ... cvvirniii i 500.00
Journal Ad Revenue 20:1 .. .. ... 1,870.00
Checking Account Interest. .. ... .. ... i 82.08
Certificate of Deposit Interest. . . ... ... . i 294.66
DOMAtI OIS . o ottt et e 74.68
EXPENSES:
Austin Meeting Announcement/Program
Printing and Mailing . . ......... ... ..o i i $ 950.00
Journal Printing & Postage . ...t 1,973.82
Treasurer’s EXPenses . . ..ot i i e s 418.00
EMSA Symposia . . ..o vv v e 1,000.00
Austin Meeting EXpenses . .. ... v 4,528.89
Student Travel / Competition Award .. ............ ... . .. it 400.00
Arlington Meeting Announcement Mailout . ...................... 1,050.00
Reimbursement( +) . . ottt 50.00
Kerrville Meeting EXPEMSES . .« v oot vttt 143.85
Checking Account Service Charge .............. ... ... ... i 46,57
ASSETS AS OF 30 JUNE, 1989:
Certificate of Deposit No. 177576 . ... ..oty $ 3,241.48
Certificate of Deposit No. 10-0003829(*)............. ... .. .. ..... 2,688.64
Certificate of Deposit No. 10-0003897(**}. .......... .. ... .. ....... 2,492.19
Checking Account No. 01600041996 .. ........ ...t iiinnenn, 840.27

(*) Formerly CD #11-8829764
(**) Formerly CD #15-7199995
(+) Reimbursement of Austin Registration Overpayment

$11,380.89

$ 8.443.42

$10,561.73

a

$ 9,262.58
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PENTAFET

“the most significant development in energy dispersive X-ray
spectrometer design for two decades”

Since its introduction for X-ray microanalysis in the
late 60s, the performance of the Si(Li) detector has
been customarily assessed in terms of spectral
resolution. Until now that is, for the introduction

of Link Analytical’s low noise detection systems,
incorporating, PENTAFET redefines the standards
by which all others will be judged.

PENTAFET, a revolutionary non-optical charge
restoration technique developed in Link’s own
laboratories, together with the ultimate time variant
filter pulse processor, offers unparalleled analytical
performance.

Dramatically improved spectral resolution: 133V
is Guaranteed on premium grade 10mm? Si(Li) 17
devices.

Unrivalled low energy sensitivity. All windowless
and UTW detectors will resclve boron from the
electronic noise tail, the best premium detectors
will also resolve beryllium.

Significant improvements in detection limits with
peak to background ratios in excess of 10000:1.

Note: Sulfur L line

Spectrum stability maintained at very high input
count rates.

Improved pulse throughput, leading to better
counting statistics and therefore to more precise
quantitative analysis.

Improved performance in TEM applications
especially where high energy electrons are liable

vV VeV v v

to enter the detector.
For detailed literature describing this and other o : S
high technology products from Link Analytical Amelia Albite (G coated 10kV) ‘ ko0
contact us today.
o = Link Analytical Limited, Link Analytical Inc.,
= e Halifax Road, High Wycombe, Old Sauk Trails Park,
¥ 7 o Bucks, HP12 3SF, 8017 Bxcelsior Drive,
== o o o — England. Madtson.,
I S S g W Tel: 0494 442255 Wisconsin 53717, USA.
Telex: 837542 LINKHW G Tel: (608) 836-3200

ANA LYT/ CAL Fax: 0494 24129 Fax: (608) 836-3377




PREFERABLY ALIVE

Manuscripts
Techniques

Commentaries

for the
| TSEM JOURNAL

e o e ek BBt BN et s et

REWARD!

The satisfaction of knowing you have
helped support the
Texas Society for Electron Microscopy

I
j—t&_
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Our chemicals are a real value in today’s market.
We offer you the finest quality available at significant savings to you.
You also benefit from our superior delivery service (within 24 hours)
and our experienced technical staff.

Take advantage of our 20-year reputation for excellence
in chemicals and kits used in the preparation of human tissue
for evaluation. Call or write for our catalog today.

Electron
Microscopy
Sciences

321 Morris Road e Box 251 e Fort Washington, PA 19034
Toll-free: 1-800-523-5874 e In PA: (215) 646-1566  Fax: (215) 646-8931 Telex: 510-661-3280
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EMSL SUPPLIES...

EVERYTHING FOR YOUR EM LABORATORY
154 HADDON AVENUE, WESTMONT, NEW JERSEY 08108

We are adding many new products to our catalog. These items
were chosen as a direct result of your suggestions. A New
Products Supplement is available for you to add to your 1988
EMSL Supplies catalog. Request a copy with your next order.

Why not take a minute to use our toll-free number and give us a
call - Whether it's to request a copy of the New Products
Supplement, change your mailing address, or just to let us know
of a product that would make your job easier.

We want to hear from you!

EMSL Supplies offers high quality, competitive prices, and
outstanding personal service -- let us be your lab supply
company.

"EMSL SUPPLIES
PLASMA CLEANER - ETCHER

EMSL Supplies Now
Carries These Fine
Products !

AIRVAX VACUUM PRODUCTS
ARKAY PHOTOGRAPHIC EQUIPMENT
B&G ENTERPRISES ETCHERS
BRANSON ULTRASONIC CLEANERS
MAGNIFIERS BY ...

BAUSCH & LOMB, PEER, OPTIVISOR,

MAGNI-FOCUSER, BEHR, EDROY

GELLER CUSTOM ANALYTICAL STANDARDS
NEGAFILE FILING SYSTEMS & MATERIALS
TAYLOR-WHARTON LIQUID NITROGEN DEWARS
QORPAK BOTTLES
L&R ULTRASONIC CLEANING SYSTEMS
DYNALON AND THERMOLYNE LAB SUPPLIES

® & & o ¢

® ¢ 9 o ¢ ¢

Call us at (800) 858-EMSL or use our
convenient new Fax number (609) 858-0648.
At EMSL Supplies we're always listening!

FOR ADDITIONAL INFORMATION OR PRICES

CALL
1(800)
858-EMVMSL

EMSL SUPPLIES - VACU + STATION




‘‘Student-Technician Award Entries Spring, 1989’

VARIABLE IMMUNOLABELLING PATTERNS
OF T-ag AND p53
IN A VARIETY OF SV40 TRANSFORMED CELL LINES

L.S. Stein, K.A. Neck, M.S. Frey and R.C. Burghardt

Ug

The small DNA tumor virus, Simian virus 40
(SV40), has been used as a model system for the
study of tumorigenesis, transformation and lytic
infection of cells in culture. Many approaches have
demonstrated that the SV40 large T-antigen (T-ag) has
a role in both the immortalization and transformation
of cells in tissue culture and the induction of tumors
in animals. Most of T-ag (more than 95%) is located
in the nucleus where the majority of its functions are
exerted (1). One important feature of nuclear T-ag is
its ability to form tight complexes with the cellular
oncoprotein p53 in SV40-transformed and infected
cells. The association of p53 with SV40 T-ag results
in a stabilization of p53 and consequently an
enhanced level of this cellular protein. It has been
suggested that p53 T-ag complexes may be involved
in the SV40-mediated transformation process (2).

A clonal line of SV40-transformed granulosa cells
(DC3) was generated for study as a potential model
system for use in studies of granulosa cell
differentiation and ovarian carcinogenesis. In the
course of characterizing the properties of the cell line,
it became apparent that DC3 cells may also be used as
a novel model for the study of the subcellular sites of
action of T-ag (2). Indirect immuofluorescence studies
using a panel of monoclonal antibodies directed
against T-ag and p53 indicated that both antigens
were concentrated in discrete areas of the nucleus and
appeared as patches of intense fluorescence in DC3
cells (Figure 1A). Parallel labelling studies with an
established SV40-transformed cell line (COS)
indicated that the antigens in this cell line were
distributed in a homogeneous granular pattern,
distinctly different from the pattern observed in the

Department of Veterinary Anatomy
Texas A&M University
College Station, Texas 77843

DC3 cell line. The pattern of labelling in COS is
similar to that described previously for T-ag and p53
in a variety of cell lines (Figure 1B). Optical
sectioning of DC3 and COS cells using a confocal
microscope supports the variable labelling patterns
described above and suggests that the antigens in

FIGURE 1. Localization of T-ag by immunolabelling
of DC3 cells (A) and COS cells, a positive control (B).
Phase contract correlates (A’ and B’) show the label
to be confined to the nucleus with an absence of
label in the nucleoli.

TSEM]J Vol. 20:2, 1989 13
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both cell types are localized in packets present in
specific planes of the nucleus (Figure 2). Further
characterization of these antigens in the DC3 cell line
by Western blot analysis identified T-ag and p53 as
single bands of 90K and 53K respectively (Figure 3).

These results suggested a unique nuclear pattern of T-

ag and p53 in DC3 cells even though protein bands
were consistent with those previously described for
these antigens. These observations were extended to
the ultrastructure level using immunogold electron
microscopy. Labelling with 10 nm gold particles in
DC3 cells was observed in association with nuclear
filaments, and at the boundary between the
heterochromatin and the euchromatin (Figure 4).

In order to further understand the significance of
the labelling pattern of these antigens, they were
characterized in several other SV40-transformed cell
lines by indirect immunofluorescence. The results
suggested that localization of these antigens may be
cell type specific (Data not shown). Published studies
of T-ag and p53 characterized by immunofluorescence
have reported that labelling of these antigens is
restricted to the nucleus with an absence of labelling
in the nucleolus. Our studies confirm this general
labelling pattern but also suggest that there is a
variability of labelling patterns within the nucleus at
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the light microscopy level. This may indicate a cell
type specific function for T-ag which could
conceivably be involved in the expression of the
transformed phenotype. Extension of these
observations to the ultrastructure level in currently in
progress and should provide more information as to
the subcellular localization of these antigens. In DC3
cells the label is found in association with nuclear
filaments and at the boundary between the
heterochromatin and euchromatin which is also the
site of hnRNP production. Recent data using
ultrastructural immunocytochemistry suggest that the
subnuclear distribution of T-ag in transformed cells is
different from that found during lytic infection of
cells (4). This structural difference is thought to
correspond to a functional difference between the
transforming and lytic functions of T-ag. Based on the
variability of labelling patterns by light microscopy
studies in several transformed cell lines, studies in
progress are directed at extending these observations
at the ultrastructure level in order to determine the
relationship between the patterns of labelling and
transformation-specific alterations in cellular function.
(Supported by a BRSG and Research Enhancement
Funds, Texas A&M University, College of Veterinary
Medicine).

FIGURE 2. DC3 (A) and COS (B) cells
immunolabelled with an antibody to T-ag were
optically sectioned using the MRC-500 confocal
microscope (BioRad). In DC3 cells, concentrated
discrete packets of label are observed to appear and
then disappear as one sections through the cell
(arrowheads). The label in COS cells appears to be
distributed within small packets which are localized
more homogeneously in any given plane within the
nucleus than that seen in DC3 cells.




FIGURE 3. Photograph of a DC3 whole cell lysate
separated by 1-D Page (10% mini) transferred to
nitrocellulose, incubated with indicated primary
antibodies, biotinylated secondary antibodies and
visualized with a silver enhanced gold-strepavidin
conjugate. Control lanes were silver enhanced for the
same time period as corresponding experimental
lanes. Arrow indicates position of p53 band and
arrowheads the positions of T-ag bands. LANES: M,
Aurodye forte stain of protein standards; 1, Aurodye
forte stain or whole cell lysate; 2, p53 Control - no
primary antibody; 3, Incubation with antibody to p53
(Pab 122); 4, T-ag Control - no primary antibody; 5,
Incubation with antibody to T-ag (Pab 419); 6,
Incubation with antibody to T-ag (Pab 405).

REFERENCES

(1) Jarvis, D., Chan, W., Estes, M., and Butel, J. (1987) J. Virol.
61:3950.

(2) Michalovitz, D., Eliyahu, D., and Oren, M. (1986) Mol. Cell
Biol. 6:3551.

(3) Stein, L.S., Burghardt, R.C., Wilson, V.G., Tilley, R.G., and
Busbee, D.L. (1988) J. Cell Biol. 107:707a.

(4) Puvion, E., Duthu, A., Harper, F., Ehrhart, J.C., Viron, A. and
May, P. (1986) Exp. Cell Res. 177:73.

FIGURE 4. Electron micrographs of DC3 cells
incubated with antibody to T-ag (Pab 405) and 10 nm
goat anti mouse IgG. A identifies a concentration of
label in the nucleus. (Bar = 0.5 um). B is a higher
magnification of A in which 10 nm gold particles are
seen. (Bar = 0.125 um). C is a control with no
primary antibody. Only one gold particle was seen in
the field (circle). (Bar = 1.0 pm).

[ i
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The development of hybridoma technology has
greatly facilitated our ability to study the structural
organization of neuronal tissue. Using this
technology, it is possible to produce highly specific
monoclonal antibodies against previously unidentified
antigens, many of which are cell-specific. Previous
studies in this laboratory have described the
development and use of the AB5 monoclonal antibody
as a cell-specific label for ganglion cells in the
mammalian retina (for review see Fry and Lam, 1989).
At the light microscopic level, the AB5 antibody has
aided in studying the structure, distribution,
development, regeneration and neurochemical
specificity of these cells. In the current study, an
electron microscopic immunocytochemical analysis
was performed to determine the efficacy of using the
AB5 antibody as an ultrastructural probe for ganglion
cell processes and to subsequently study their
synaptic relationships in the retina.

Adult New Zealand White rabbits were sacrificed
and enucleated. The posterior eyecup was processed
for electron microscopic immunocytochemistry
according to a procedure, developed by Eldred et al.
(1983), involving the use of sodium borohydride
enhancement and ethanol permeabilization
techniques. A pre-embedding indirect
immunocytochemical method employing the ABC-
peroxidase technique was used to visualize the AB5
labeling sites in the rabbit retina. Silver-gold sections
(approximately 70-80 nm.) were cut, counterstained
and examined with an Hitachi H7000 transmission
electron microscope.

The localization of AB5-labeling using electron
microscopical immunocytochemical techniques was
consistent with the results of previous light level
studies indicating specificity of the antibody for the
ganglion cells of the retina. AB5-immunoreactivity
was localized in the ganglion cell perikarya, axons
and dendritic processes in the ganglion cell layer,
nerve fiber layer (NFL) and inner plexiform layer
(IPL}, respectively. Labeling appeared as an electron-
dense precipitate in assocation with microtubules and
the inner aspect of the plasma membrane.

16 TSEM]J Vol. 20:2, 1989

AN ULTRASTRUCTURAL IMMUNOCYTOCHEMICAL STUDY
OF RETINAL GANGLION CELLS
USING A CELL-SPECIFIC MONOCLONAL ANTIBODY

Dena M. Edwards and Keith R. Fry
Alice R. McPherson Laboratory for Retina Research
Center of Biotechnology
Baylor College of Medicine
The Woodlands, Texas 77381

L

AB5-labeled ganglion cell dendritic processes were
observed in a variety of synaptic relationships in two
distinct bands in the IPL. These bands represent the
connections of the “‘on’’ and ‘“‘off’’ types of ganglion
cells in the retina (Famiglietti and Kolb, 1976). In all
cases, the ganglion cell dendritic processes formed
the postsynaptic element of the synapse. Labeled
processes were observed receiving ‘‘conventional’’
synapses from amacrine cells (Fig. A), ‘‘ribbon”’
synapses from bipolar cells (Fig. B) and ‘‘serial”’
synapses involving both ‘‘conventional’’ and
“ribbon’’ synapses (Fig. C). Although the ganglion
cell axons in the NFL were heavily labeled (Fig. D),
they were not observed to either receive or make
synapses within the retina.

The results of this study demonstrate that the AB5
monoclonal antibody is an effective marker for
ganglion cells and their processes at the
ultrastructural level. Use of the AB5 monoclonal
antibody in multiple-level studies will prove useful in
determining the synaptic relationships of retinal
ganglion cells with other neurochemically distinct
retinal cell types. Studies such as these are critical to
our understanding of how the retina processes visual
information and in general how information
processing in other areas of the brain occur.
Supported by NIH Grant EYO 6469 and the Retina
Research Foundation.
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FIGURES. AB5-labeled ganglion cell processes in the rabbit retina. a) Labeled dendritic process (asterisk) in the
inner plexiform layer (IPL) receiving a conventional synapse (arrows) from an amacrine cell process (A); b)
Labeled dendritic process (asterisk) in the IPL receiving a ribbon synapse (arrowhead) from a bipolar cell process
(B); c) Labeled dendritic process (asterisk) in the IPL receiving a serial synapse, (A) amacrine cell process, (B)

il

bipolar cell process, (arrowhead) ribbon synapse, (arrows) conventional synapse; d) Labeled axons (asterisk) in
the nerve fiber layer. Note AB5 label associated with microtubules (arrowheads). Bar = 1.0 pm. -—
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FINE STRUCTURAL FEATURES
OF CORONARY VASCULOGENESIS
IN COLLAGEN LATTICES

J. Kevin Langford, Don A. Hay and David L. Bolender
Department of Biology
Stephen F. Austin State University
Nacogdoches, Texas 75962
Department of Anatomy and Cellular Biology
Medical College of Wisconsin
Milwaukee, Wisconsin 53226

Many of the developmental events of the heart are
better understood than the development of the
coronary circulation. The latter process is still without
a definitive and commonly accepted theory of
formation. To better understand this process, we used
an in vitro model to discover whether these structures
developed from precursor cell differentiation or from
the migration of endothelial cells from pre-existing
vessels.

Intact embryonic chick hearts between stages 17-22
were grown for a period of four days on collagen gels.
At that time the explanted tissue was removed,
leaving cells that had migrated onto and into the gel;
these remaining cells were grown for three more days.

Examination of the gels revealed layers of plated
cells on the surface and mesenchymal-like cells
migrating through the gel, which was similar to that
observed by Runyan and Markwald (Runyan et al.,
1982). In addition, vascular-like structures were found
running parallel with the layer of plated cells, within
the center of the gel and a few were continuous with
the surface while extending deep into the gel.

The lumina of vessels were lined with a continuous
layer of highly attenuated cells that were connected
by cell junctions (plasma membrane densities). These
cells are thought to be endothelial cells because they
possess characteristics of endothelium: cell junctions,
multivesicular bodies, attenuated cytoplasm, dilated
rER and fenestrations (Ausprunk et al., 1974). Within
the lumina of smaller vessels, a large amount of
cellular debris was observed; however, in the larger
structures, the lumina were free from debris.
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Other cell types often associated with vessels
during angiogenesis, among which are granulocytes
(Cliff, 1962) and thrombocytes. The latter have been
described as primary phagocytic cells in the chicken
circulation (Chang and Hamilton, 1979). The presence
of these phagocytic cells would explain the removal
of the cellular debris.

To determine the area of origin of the precursor
cells, dorsal mesocardia (DMC), and ventricular and
atrial tissues from stage 15-16 hearts were grown
separately. Extensive plating, seeding and vascular
structures were observed in the DMC explants;
however, the ventricular and atrial explants showed
little seeding and no vessels. Therefore, it appears
highly likely that the precursors originate in the
region of the DMC.
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FIGURES Capillaries grown from dorsal mesocardial (Figs. 1 & 3) and whole heart (Fig. 2) explants. In Figure 1,
the endothelium is highly attenuated and possesses fenestrae (inset, arrowheads). In Figure 2, three small
capillaries (arrows) appear to be at various stages of development. Smaller vessels contain intraluminal cellular
debris while larger vessels are virtually free of material. Figure 3a illustrates two capillaries that are continuous
(arrows) with the surface epithelium. Note the extensive penetration of the longer capillary into the collagen,
where it leaves and returns to the plane of section (*). Figure 3b is an electron micrograph of the longer vessel
shown above. Cells resembling thrombocytes (Figure 3c) were found in the lumen of the above vessel. In birds
such cells are phagocytic and thus may be responsible for the removal of intraluminal debris. (Note phagosomes:

arrow). -
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THE REPAIR RESPONSE
OF DAMSELFLY LARVAE TO GILL DAMAGE

By

Melisa L. Moorman, James V. Robinson and Douglas D. Hagemeier
University of Texas at Arlington

The caudal gills of larval damselflies are important
for respiration, swimming, predator avoidance and
agonistic behavior. Approximately 50% of field
collected Ischnura posita were missing or regenerating
at least one of their three caudal gills. I. posita have
duplex gills which are laterally subdivided at a node
into two morphologically distint regions (MacNeill
1960, 1967). Gill autotomy occurs at a breaking joint
at the base of each gill and is followed by a repair
process which seals the larva’s tracheae and
hemocoele from the external environment.

The consequences of gill injury versus gill autotomy
were studied during this investigation. A comparative
study of hemocoele and tracheal closure following gill
injury and gill autotomy was performed using
scanning electron microscopy. Larvae were
experimentally wounded either pre- or post-nodally to
simulate natural injury. One gill from each larva was
removed while the remaining two were differentially
manipulated.

Following autotomy the tracheae and the dorsal and
ventral hemocoeles are sealed at the breaking joint.
Pre-nodal injury results in the active removal of the
gill by the organism. When post-nodal injury is
inflicted, approximately 50% of the injured gills are
not removed. Pennak and McColl (1944) observed a
50% death rate among gill-injured larvae of
Enallagma. In our study, however, larvae of I. posita
exhibited a death rate of less than 10%. Behavioral
differences were observed between autotomized and
injured larvae. The functional value of these behaviors
will be discussed in the context of the physical repair
process revealed in the micrographs.
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FIGURE 1. Gill stubs of I. posita. (a) repair
following gill autotomy, (b) no repair following
gill injury. (180X, bar = 100 m)

FIGURE 2. Nodal area (N) of gill. (100X,
bar = 100 m)




FIGURE 3. Prenodal injury. (240X, bar = 100 m) FIGURE 4. Repair following prenodal injury.
(220X, bar = 100 m)
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FIGURE 5. Protective spine on gill. (2400X,
bar = 10 m)
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EDITORIAL POLICY

LETTERS TO THE EDITOR

Letters to the editor are printed as they are received in the
order of their arrival. These letters reflect the opinion of the
individual TSEM member and do not necessarily reflect the
opinions of the editor or the society. The content of the let-
ters should be concerned with the philosophical or opera-
tional aspects of the TSEM, the Journal and its contents,
academic or national policies as they apply to TSEM and/or
its members and electron microscopy in general. Editorial
privilege may be evoked to insure that the LETTERS SEC-
TION will neither be used as a political forum nor violate
the memberships’ trust.

ELECTRON MICROGRAPHS AND COVER PHOTOS

Micrographs submitted for cover photos should be marked
as such. The choice of photographs will be made by the
“editor. Photograph receipt and/or dispensation will not be
acknowledged. Photographs will not be returned. Electron
micrographs to be used for cover photos and text fillers are
welcome and should be selected with some attention to
aesthetic appeal as well as excellence both in technique and
in scientific information content.

REGIONAL NEWS

News items should be submitted through the regional
editor in your area and made to conform to the standard for-
mat used by the regional news section. Regional contribu-
tions should be sent to the Regional News Editor. Editorial
privilege may be executed for the sake of brevity or to
preserve the philisophical nature of the TSEM Journal.

The JOB OPPORTUNITIES section will be comprised of a
“Jobs Available’’ and a ‘‘Jobs Wanted’’ sub-section.

Anonymity of individuals listing in the Jobs Wanted or Jobs
Available sub-sections may be maintained by cor-
respondence routed through the Regional News Editor’s
office.

TECHNICAL SECTION

The Technical Section will publish TECHNIQUES
PAPERS, HELPFUL HINTS, and JOB OPPORTUNITIES. The
TECHNICAL PAPERS will describe new or improved
methods for existing techniques and give examples of the
results obtained with methods. The format of the Technique
Papers will be the same as that used for regular research
reports. HELPFUL HINTS will be in the form of a brief
report with an accompanying illustration, if required for
clarity. Helpful Hints should embody techniques which will
improve or expedite processes and/or procedures used in
EM.

PUBLICATION PRIVILEGES

The right to publish in the TSEM] is restricted to TSEM
members or to those whose membership is pending. A
membership application form can usually be found in each
issue of the TSEMJ. Membership dues are as follows:
student $2.00; regular members $10.00; Corporate members
$75.00. Individuals who belong to TSEM by virtue of a cor-
porate membership are invited to participate in Journal sub-
missions as are our regular or student members. However,
papers of a commercial nature, either stated or implied, will
not be accepted for publication as a Research Report or
Techniques Paper. Such papers may be acceptable as adver-
tising copy.
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Ladd Research Industries, Inc. John Ar-
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Life Cell Corporation, Jane Lea Hicks.
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Lifecell Corp., John T. Stasny. 1200 Binz
St. Houston, TX 77381 (713) 367-5368.

Meyer Instruments, Inc., Robert D.
Meyer. 1304 Langham Creek Drive, Suite
235. Houston, TX 77084. (713) 579-0342.

Micro Engineering Inc., Bernard E. Mesa.
Rt. 2, Box 474. Huntsville, TX 77340.

(800) 533-2509.

Ted Pella, Inc., Ted Pella. P.O. Box 2318.
Redding, CA 96099. (800) 237-3526.

Perkin-Elmer Physical Electronics, John J.
Kadlec. 1011 S. Sherman St. Richardson,
TX 75081. (214) 669-4400.

Philips Electronic Instruments, Inc., Jo
Long. Suite 150, 7000 Regency Square
Blvd. Houston, TX 77036. (713) 782-4845.

Princeton Gamma-Tech, Sales Engineer,
Ronald W. Lawyer. 2602 Electronic Lane.
Suite 606. Dallas, TX 75220.

(214) 357-7077.

RMC Inc., Technical Representative, M.C.
Triola. P.O. Box 6196. San Antonio, TX
78209. (512) 734-4335.

Scien-Tech Services, Ted Cooper. P.O.
Box 1117. Sugarland, TX 77478.

(713) 491-1883.

Spectrochemical Res. Lab, Inc., M.E.
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ELECTRON MICROSCOPY SOCIETY OF AMERICA
NOMINATION FOR MEMBERSHIP

Are you an EMSA member? If not, join now! The EMSA secretary has suggested that up to half of the local
affiliate Society members are not Electron Microscopy Society members. EMSA is a top quality Society and
deserves your support.

ELECTRON MICROSCOPY SOCIETY OF AMERICA
Box EMSA, Woods Hole, MA 02543
Phone: (508) 540-7639

APPLICATION FOR MEMBERSHIP
Name (print): Dr. O Mr. O Ms. O

Institutional Affiliation:

Mailing Address:

Phone (days): [ ) Major Interest: Physical Sciences [ Biological Sciences [
Fax: ) E-Mail: _( )

Signature of nominating EMSA Member:

Signature of advisor (for student applicants):

Signature of applicant: Date

Enclose a check (U.S. funds, drawn on a U.S. bank, or International Money Order) for one year’s dues, payable to EMSA, and a
brief statement of your qualifications, experience, and/or student status.

Regular Member: $30 O Student Member: $5 [ Sustaining Member: $250 [J
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SCIEN-TECH SERVICES
713-491-1883

PLEASE MARK INFORMATION REQUESTED:
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Company/School;

Department:

Address: Zip:

City:

Send to: SCIEN-TECH SERVICES or call Ted Cooper
P.O. Box 1117, Sugar Land, TX 77487-1117 at A.C. 713-491-1883
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SUPPLIES

For the Best in Electron Microscopy Supplies...
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EM Grade is the ultimate purity: it's stable,
fresh and sealed under dry nitrogen in
prescored ampoules. SPI Supplies guaran-
tees that it is free of polymer and impurities.
Biological Grade is a real cost saver -- less
than half the price of our EM grade
glutaraldehyde...but with the same strength
to preserve samples. Please note, however,
that the shelf-life is somewhat shorter than
the shelf-life of our EM grade.

EM Grade -- pkg.10-10 mi ampoules
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SPI Easy Duster™
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Unlike other portable "duster" products
with their bulky nozzle attachments --
SPI's unique Easy Duster features a
built-in, pushbutton valve that makes op-
eration easy and saves you money.

Check out the product features listed
here...then check outour specialmoney-
saving quantity purchase price discounts.
Stock up today and save!

e 14 0z., not 12 oz. like the others.

- Three power settings -- you control
the blast!

- Doesn’t leak like nozzle attachments
often do. Save $...and help to protect
the environment!

= No heavy, awkward attachments --
can is lighter, easier to manage.

..... 14 oz. Easy Duster, each.................$4.75
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CartoN/72 ..o $260.00

SPI#2601 ......u.ceene. 1.09M oo, $320.00
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Aqueous OsO, pkg. of 10 ampoules
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Black-on-
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CARBON SPECIMEN MOUNTS
SPECTROSCOPICALLY PURE FOR SEM & EDS

Standard Surface

Ideal for any type of x-ray analy-
sis, particularly EDS -- the x-rays
generated by the carbon substrate
are not detected. A convenient al-
ternative to thin carbon planchets.
Standard Surface, 3000X. =

Please specify "X" for Standard Surface
or "S" for Ultra Smooth Surface when or-
dering. Prices are for pkg. of 10; call for
significant discount on pkg. of 100. Many
other mount styles available. Call for info.

JEOL 9.7mm Dia. x9.53mm high
#1601-X..$12.00 #1601-S...$33.20 #1601
Amray 1400 "pin-type"

#1607-X ..$24.15 #1607-S...$50.40
Amray 1000/1200 "pin-type"
#1609-X ..$25.00 #1609-S...$43.70

Hitachi 15mm Dia.x6mm high
#1676-X ..$31.50

#1607, 1609, 1676

Ultra Smooth™ Surface

Specially designed for x-ray work
on fine particles, including pow-
ders and fibers. Asbestos fibers,
bacteria, blood cells, etc., won't
get lost in the substrate structure.
<= Ultra Smooth Surface, 3000X.

Cambridge S-4

#1613-X..$63.00 #1613-S .$105.00
Cambridge /Philips "pin-type"
#1606-X ..$27.00 #1606-S ...$80.00

ISI 15mm x 10mm
#1604-X ..$24.00 #1604-S ...$50.00

25.4mm Dia. x 19.84mm high
#1610-X..$52.50 #1610-S .$136.00

25.4mm Dia. x 12.7mm high
#1611-X..$50.40 #1611-S .$126.00

25.4mm Dia. x 7.93mm high
#1612-X..$31.50 #1612-S .$117.00

#1613, 1606, 1604

#1610, 1611, 1612

Conductive Silver Paint

High percent of silver solids. Dries uni-
formly. Features our handy brush-in-cap
applicator. Quality, convenience allin one!

#5001 ......ccovneneen 1/2 Troy oz .......... $24.79
#5002 ......cocoeennee 1 Troy 0z ..ccveeeee $33.59
#5004 ................ Thinner.................. $6.00

This outstanding adhesive is ideal for large
CPD samples. It is unsurpassed in conduc-
tivity, binds fast, grips tight...no wicking-up
problems, either. Flash-Dry also features
our popular brush-in-cap applicator.

#5065 ............ 10 gM e $20.00

Conductive Silver Paste

For porous or solvent-sensitive samples
that cannot tolerate solvent “creep.” Quick
drying; packed in a handy tube for easy
application.

#5060 ......ccccrvnne 15gM . $33.85

! SPI Silver Streaker"

A SPl exclusive! Mount powders, granules
| and small particles with our unique silver
| paint application system. ldeal for speci-
| mens requiring minimum exposure to lig-
uids or vapors. Economical!

#5005 ......ccceeennen 30gM ., $40.53

Conductive Carbon Paint

Air-dries rapidly at room temperature. For-
mula is not seen by energy-dispersive x-ray
analyzer. With our exclusive brush-in-
cap applicator!

#5006 ........... Paint, 3/4 0Z ....evuunn ... $6.25
#5007 .......co. Thinner, 60 cC ............ $3.50

Conductlve Carbon Paste

Ideal for preparing porous samples; will not
generate linesin x-ray spectraunder normal
use. (Does contain some low level impuri-
ties, though.) Fast drying paste comes in
easy-to-apply tube.

#5065 ............ 10gM e $20.00
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APPLICATION FOR MEMBERSHIP OR CHANGE OF ADDRESS
TEXAS SOCIETY FOR ELECTRON MICROSCOPY

Date

Please type or print legibly. Fill out completely. The numbers in parentheses are the maximum number of characters and spaces
the computer can accomodate for that blank. Though we will mail to your home address, we prefer to have your work address.

Check One: D I am applying for new membership in T.S.E.M.
D T am a member and wish to change my address.

|:| I am a STUDENT and wish to upgrade to REGULAR membership.

Name (last name first) : (35)

Institution (35)
(Please write out completely. We’ll abbreviate it.)

Department (35)
(Please write out completely. We’ll abbreviate it.)

Institution & Number / P.O. Box (35)

City (20) State _____(2) Zip____ (5]

Mailing Address - Fill in only if different than institution address above.

Street & Number or P.O. Box

City State Zip
1st Work Phone ( ) (13) Extension (4)
2nd Work Phone ( ) (13) Extension (4)
Home Phone ( ) (13) (optional)

Category of Membership (circle only one):

Regular Student Corporate Honorary Library
Year of Original Affiliation with T.S.E.M. 4
Broad field of interest in which you utilize Electron Microscopy (Circle only one}:
Zoology Botany Microbiclogy Cell Biology Biochemistry
Medicine Vet. Medicine Chemistry Sales Service/Repair
Materials Petroleum Semiconductor Environment Minerals

If you are a member changing your address, please attach an old mailing label to help us identify your previous record in the
computer. Applicants for membership should include a check or money order for one year’s dues with application (Regular: $10.00;
Student: $2.00; Corporate: $75.00).

Applications for new membership, or for upgrading of membership category from STUDENT to REGULAR, will be presented
to the Executive Council at their next meeting for their approval (majority vote). The applicants will then be presented by the coun-
cil to the membership at the next general business meeting for their approval (majority vote). Applicants will be added to the member-
ship rolls at that time.

Please Return To: Don Hay, Secretary, T.S.E.M.
Department of Biology
Stephen F. Austin State University, Nacogdoches, Texas 75962
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What Is It?

Answer from Page 11

This issue’s scanning electron micrograph shows part of an orb web, probably
spun by a spider from the family Araneidae (orb weavers). This group is very large,
widely distributed, and responsible for the round-type of web you can find in your
backyard. Actually, this web was found in my backyard.

The reason I collected the web was to see if I could sputter coat it, bombard
it with the electron beam, and still be able to see the sticky droplets. A lot of the
web was destroyed, but a small portion of it did survive.

Some of the visable structures are: 1) A projection of the multi-stranded central
portion of the web and its attachment to the single strands of the radial part, 2)
the sticky droplets on the single strands, and 3) the coil-spring structure of some
portions of the silk. This last feature probably increases the elasticity of the web
to help protect it from breaking.

The webs are spun by female spiders, from fingerlike projections called spin-
nerets, on the back of the abdomen. Each spinneret has many, sometimes hun-
dreds, of spinning tubes from which the web silk emerges. The spider spends most
of its time head down in the center of the web where there is no sticky material.
I asked a friend why a spider does not get caught in its own web and his answer
was, because it knows where to step.

Micrograph by R.W. Davis, Dept. of Medical Anatomy, College of Medicine,
Texas A&M .University, College Station, TX 77843. (Magnification unknown.)
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Do you find that your valuable time is spent searching
catalog after catalog for the right products?

At Electron Microscopy Sciences we understand that your time
is important and we would like to help. With just one phone call
you can receive our new catalog and never have to search again.

You'll find a complete line of supplies and accessories
for all your EM, LM, SEM, Biological and
Materials Science needs, as well as a complete chemical line.
Call or write for our catalog today.

Electron
Microscopy
Sciences

321 Morris Road e Box 251 @ Fort Washington, PA 19034
Toll-free: 1-800-523-5874 e In PA: (215) 646-1566 e Fax: (215) 646-8931 Telex: 510-661-3280




Abstracts

BIOLOGICAL SCIENCES

PLATFORM PRESENTATION — FALL 1989

THE DEVELOPMENT OF ANAPLASMA MARGINALE IN MALE DERMACENTOR
ANDERSONI THAT WERE TRANSFERRED FROM INFECTED TO SUSCEPTIBLE
CALVES. K.M. KOCAN, D. STILLER, W.L. GOFF, W. EDWARDS, S.A.
EWING, T.C. MCGUIRE, J.A. HAIR, AND S.J. BARRON, College of
Veterinary Medicine, Oklahoma State University; USDA-ARS
Animal Disease Research Unit, University of Idaho; and College
of Veterinary Medicine, Washington State University.

Laboratory-reared male Dermacentor andersoni were allowed to
feed for 7 days on a calf with ascending Anaplasma marginale

parasitemia. The ticks were removed and held at room
temperature in a humidity chamber for 5 days after which they
were allowed to feed on a susceptible calf for 9 days. Gut

and salivary glands were collected from ticks on each of the
21 days of the experiment and examined with LM and EM.
Development of A. marginale was observed in midgut epithelial
cells on the 7th day of feeding on the infected calf. While
ticks were held between feeding periods many A. marginale
colonies developed in gut cells; the first colonies contained
one large reticulated organism that subsequently divided into
many others. These smaller organisms became more electron-
dense over time. When ticks were feeding on the second (non~
infected) calf, A. marginale colonies were found from days 5-9
on the hemocoel side of the gut basement membrane. Final
development occurred in salivary glands. Colonies were first
seen in acinar cells on the third day that ticks fed on the
second calf, and the highest percentage of infected host cells
occurred on days 7-9 of that feeding. Salivary gland acinar
cells often contains several large colonies and organisms
within the colonies were initially electron-lucent but became
electron dense by the end of the feeding period.

THE ROLE OF ELECTRON MICROSCOPY IN DIAGNOSIS OF
INTRACRANIAL TUMORS IN CHILDREN. S.C. Bauserman,
M.D.,Scott and White Clinic, Texas A&M University
College of Medicine and R.T. King,.Scott and White
Clinic, Section of Electron Microscopy.

Brain tumors in infancy and childhood present
the second most common neoplasm encountered in
this age group and frequently present difficult
diagnostic problems for the clinician, radiologist
and pathologist/neuropathologist. Adjunctive
studiers including immunohistochemistry (IHC) and
electron microscopy (EM) are more commonly brought
into use for such cases than in the adult.

We present representative case material from
the files of the sections of Neuropathology and
Electron Microscopy which illustrate the
invaluable adjunctive role which is often played
by EM in establishing the precise diagnosis for
some unusual brain tumors of infancy and
childhood. Examples include: PRIMITIVE
NEUROECTODERMAL TUMOR (PNET), INTRA-VENTRICULAR
FIBROMA AND TANYCYTIC EPENDYMOMA.

In each instance, the ultrastructural study of
the biopsy material was used as an adjunctive
investigation in order to properly identify the
process and its possible histogenesis. Some of
these unusual cases can be managed with simple
surgical excision with excellent long-term
survival without subjecting these young patients
to radiation therapy.

|

FLORAL DEVELOPMENT - AN SEM EXAMINATION. PAULA S.
WILLIAMSON, Department of Biology, Southwest Texas State
University, San Marcos, TX., 78666.

Scanning electron microscopy was used to examine
organogenesis of the flower of Ondinea purpurea subsp.
purpurea. The flowers are solitary. There are 4

hypogynous sepals, 14-23 stamens which at anthesis are

attached near the top of the ovary, and 3-7 carpels
which form a compound ovary. Petal primordia are not
initiated in this subspecies. Floral organs arise
acropetally, in centripetal sequence, from the floral
apical meristem in a condensed helical anthotaxy. Sepal
primordia and most of the stamen primordia arise from
the floral apical meristem in a manner typical of
hypogynous flowers. At a later stage of development
meristematic activity shifts to a subapical cup-shaped
ring meristem, surrounding the floral apex. The floral
apex elongates, by diffuse growth, forming a conspicuous
central projection. The ring meristem is responsible
for initiation of the more centripetal stamens and the
gynoecium. The ring meristem forms radiating ridges
which initiate locules and form stigmatic carpellary
lobes. The proximal portions of the meristem are active
in further development of the locular region and
production of outer ovary wall tissue.

PARACLOACAL GLANDS OF ALLIGATOR MISSISSIPIENSIS. HoM.
SAMPSON and P.J. WELDON, Dept. Anatomy, College of Medicine
and Dept. Biology, Texas A&M University, College Station, TX
77843.

The histology of the paracloacal 'musk' glands of adult
American alligators (Alligator mississipiensis) is des-
cribed. The gland is a single secretory sac with a single
duct and a central Tumen partially occluded by a central,
cylindrical conglomerate of cells and secretion product.
The capsule of the gland consists of an outer layer of
smooth muscle and an inner layer of connective tissue con-
taining collagen and elastin fibers. Septae carrying blood
vessels radiate from the connective tissue layer of the cap-
sule to the border of the central conglomerate. Parenchymal
cells containing Tipid droplets enlarge from the periphery
to the center of the gland. Secretions formed by degenera-
tion of cells in the central cylinder are concentrated near
the secretory duct. Histochemical tests indicate Tipids but
not mucopolysaccharides in the glandular exudate.

MORPHOLOGICAL CHANGES THAT OCCUR IN. ERYTHROCYTES DURING
CARRIER CELL PREPARATION. R.E. Droleskey, E.G. Moore,
K. Andrews, and J.R. DeLoach, USDA-ARS, Veterinary
Toxicology & Entomology Research Laboratory, Rt. 5, Box 810,
College Station, TX 77840

When erythrocytes are subjected to controlled hypotonic
dialysis for the production of carrier erythrocytes they
undergo stage specific morphological changes. During
carrier cell preparation for erythrocytes from several
species, samples were taken for examination by scanning and
transmission electron microscopy. Samples included
nondialyzed control, dialyzed, resealed, and carrier
erythrocytes. The majority of erythrocytes were fixed for
morphological evaluation with a stage specific isoosmotic
glutaraldehyde fixative. Isoosmotic fixatives using osmium
tetroxide alone or in combination with glutaraldehyde were
also tested. Nondialyzed control erythrocytes fixed by
glutaraldehyde appeared mainly as biconcave diskocytes, and
erythrocytes in the dialyzed state appeared mainly as
spherocytes with some echinocytic projections. Osmium
tetroxide fixed dialyzed erythrocytes usually had a
flattened appearance. Regardless of the fixative used, the
majority of carrier cells in a preparation usually exhibited
morphology similar to that of nondialyzed control
erythrocytes. In addition to these SEM observations, the
results of the TEM examination of these preparations will
also be presented.
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SEED COAT MORPHOLOGY AND TAXONOMY OF NAMA SECTION CONANTHUS,
John D. Bacon, Department of Biology, The University of Texas
at Arlington, Arlington, TX 76019.

Nama sect. Conanthus is presently treated as housing three
species, N. aretioides, with two varieties, N. densum and
N. parviflorum. Chromosome numbers for N. aretioides and
N. densum portray them as consistently diploid while
N. parviflorum has both diploid and tetraploid populations.
Examination of seed coat morphology revealed four seed forms
in N. aretioides, the forms correlated with the four entities
recagnized by Brand in 1913. Seed coat morphoTogy as N.densum
is uniform in all populations examined, while the diploid and
tetraploid populations of N. parvifiorum have distinctive seed
coats. However one of the seed forms in N. aretioides is
identical with the seeds of diploid N. parviflorum and another
is identical with the seed pattern in N. densum. Seed coat
morphology suggests that additional entities should be recog-
nized within sect. Conanthus and that relationships among
these taxa may be quite different than now held.

CALCIUM  HYDROXYAPATITE  CRYSTAL  ACCUMULATION IN  THE
INTERVERTEBRAL DISK OF PROGRESSIVE ANKYLOSIS MOUSE. — H.W.
SAMPSON, Dept. Anatomy, Texas A&M University, College
Station, TX 77843.

Serum, intervertebral disks and vertebral bodies were
removed from mice with the progressive ankylosis trait and
normal sibling controls that were from 4 to 13 weeks of
age. Whole vertebral columns were studied by techniques
using KOH digestion and alizarin red staining. Serum cal-
cium (8.44+1 mg/dl vs. 7.48#2) and phosphorus (6.66 2 mg/dl
vs. 5.53%2) levels were within normal limits, but the levels
in ankylosing mice were slightly lower than in control ani-
mals. Ankylosing mice had an increase in calcium content
and a decrease in phosphorus content of the intervertebral
disks. The magnitude of these changes increased with age.
There was no significant difference in mineral or water con-
tent of the vertebral bodies. Gross morphological KOH-
alizarin red studies reveal a progression from syndesmophyte
formation through Jjoint bridging to total fusion. Light
microscopic techniques demonstrate the presence of small,
irregular, eosinophilic, acellular foci of necrosis in the
fibrocartilage disks that stain positive for calcium with
alizarin red stain and Von Kossa. This is followed at 6
weeks by a proliferation of hyaline cartilage at the peri-
phery at the end plate; the cartilage spans the disk and
becomes necrotic. The adjacent vertebrae lay down new bone
on their ventral surfaces which occasionally advances
across, but does not completely span ttie intervertebral
disk. Electron microscopic techniques reveal the necrotic
foci seen in Tight microscope studies to be massive accumu-
lations of mineral deposits within the extracellular
matrix. . Chondrocytes of older animals demonstrated post-
mortem changes and contained numerous large vacuoles.

TWO ANOMALIES ENCOUNTERED DURING X-RAY MICROANALYSIS OF
MINERALIZED BIOLOGICAL TISSUES. R. W. Davis, Editor,
Department of Medical Anatomy, College of Medicine, Texas
ASM University, College Station, Texas 77843-1114.

1) Osmicated, but unpoststained tissue sections of corn
seeds contained small accumulations of Ca and P along the
plasma membrane. After routine poststaining the optical
density of these areas was increased, but Ca and P appeared
to have been teached from the sections. By carefully
comparing energy count rates in the Ca and background
regions of stained and unstained sections, two conclusions
were made: 1) Ca and P were not being leached from the
sections, 2) the low levels of Ca and P were being obscured
by an increased background after Pb and U poststaining.

2) Sections from mineralized areas of corn seed and bone
showed the presence of Pb on an irregular and infrequent
basis. The occurrence of Pb in these areas was considered
to be an artifact, but the source was not apparent. Two
observations were made: 1) accumulation of the Pb took
place over about 5 minutes as the sections floated on water
in the diamond knife boat, 2) accumulation was detectable
only in mineralized (calcified) areas. It was concluded
that the plastic filter holder used to filter the water for
the diamond knife boat had been previously used for
filtering Pb-citrate, that the Pb had been absorbed into the
porous plastic and was subsequently being lTeached out.
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FINE STRUCTURE OF THE PARANANUCLEUS IN DICYEMID MESOZOA.
P. HORVATH, Dept. Biology, Texas A &M University, College
Station TX 77843

Specimens of the genus Dicyemennea (Mesozoa: Dicyemida)
from host Octopus bimaculatus were used to study the ultra-
structure of the dicyemid paranucleus. The paranucleus is a
structure closely associated with a multicellular herm—
aphroditic reproductive complex, the infusorigen. This entire
complex resides confined within the cytoplasm of the huge
cylindrical central axial cell of the rhombogen adult
dicyemid. The rhombogen is a vermiform adult in the sexual
reproductive stage. In the rhombogen, the infusorigen complex
produces the oocytes and sperm that form zygotes. These
develop into infusoriform dispersal larvae, which have a body
structure very different from that of the vermiform larvae
produced by the asexual adult stage, the nematogen. The
paranucleus has all the conventional histological properties
characteristic of nuclei at the light microscopic level. It
does not appear to have a cell membrane or cytoplasm of its
own. To date, transmission electron microscope studies on the
infusorigen complex have not included the paranucleus. In
this study, the fine structure of the dicyemid paranucleus is
described. A doublée membrane nuclear envelope with nucleor-.
pores 1s observed. Vast amounts of electron-dense material is

seen both within the paranucleus and passing through its pores.

A peculiar relationship exists between the membranes of the
paranucleus and the cell membrane of the oocytes it touches
in that the membranes appear to fuse.

MORPHOLOGY OF ISCHNURA POSITA MALE GENITALIA AND ITS ROLE IN
REPRODUCTIVE BEHAVIOR. ~MELISA L. MOORMAN AND JAMES V.
ROBINSON, Department of Biology, University of Texas at
ArTington, Arlington, Texas 76019.

A primary role of adult damselflies is to reproduce. Eggs
are fertilized with sperm stored by the female in the bursa
copulatrix and spermatneca. Females will often mate multiple
times in a single day. In zygopterans, copulation is accom-
plished by the male grasping the female's first thoracic seg-
ment with his anal appendages, and then both the male and fe-
male bend their abdomens into the mating position. Three post
copulatory behaviors are exhibited in zygopterans, following
copulation the pair 1) will fly in tandem to the oviposition
site and remain in tandem while the female oviposits, 2) will
fly in tandem to the oviposition site, the female will then

oviposit alone, but the male will remain nearby to "guard" her,

3) will release and the female oviposits alone, usually at a
Tater time. In many species males are able to displace sperm
from a female's previous mating using spines located on the
distal segment of the penis. Non-contact guarding and ovi-
positing in tandem would prevent a competing male from remov-
ing the current male's sperm. Copulation in I. posita has not
been documented, however, females oviposit without the male
being present. Female 1. posita also have an effective avoid-
ance behavior to mating. In response to an approaching male
the female curves her abdomen downward. The male then ceases
his pursuit. She may also use a "wing warning" behavior to

discourage contact. The fact that males recognize this behavior

and do not pursue these females suggests that they may not be

able to displace sperm from previous matings. In this study the
distal segment of the penis in I. posita has been examined us-

ing SEM to determine if the penis has the appropriate morph-
ology for sperm displacement.

SEQUENTIAL EVENTS IN THE LATTER STAGES OF DEVELOPMENT OF
THE PROSOPIS GLANDULOSA SEED COAT. Rebecca S. Westover
and Louis H. Bragg. Department of Biology, University
of Texas at Arlington, Arlington, Tx. 76019

Earlier observations of Prosopis glandulosa (mesquite)
seeds revealed the presence of a pleurogram approximately
8 weeks after floral initiation. The beginning of surface
cracks were also observed some 6 weeks after the pleurogram
became evident. Further developmental events such as
surface patterning and more extensive cracking in the
fully developed seeds are being determined.




ABNORMAL HUMAN CILIA: SOME EXAMPLES FROM UTHCT. L.D. GRAY
and D. SUEZ*, Dept. of Cell Biology and Environmental
Sciences, *Dept. of Allergy and Immunology, The University
of Texas Health Center at Tyler, P.0. Box 2003, Tyler, TX
75710.
Primary ciliary dyskinesia (The Immotile Cilia Syndrome)
is an inherited condition in which defects of the
ciliary and sperm flagellar axonemes cause these
structures to be non or dysfunctional. Patients vith
this genetic defect present with chronic respiratory
infections and are usually infertile regardless of sex.
Ultrastructural assessment of axoneme structure in
respiratory cilia and/or sperm flagella can, in
combination with the clinical picture, be helpful in
diagnosis. Although axonemal defects are a hallmark of
this syndrome, not all types of malformations are
considered to be genetic. Certain defects are likely
symptoms of chronic respiratory irritation and for
others, their origin is not known. Also, the percent of
defective cilia and flagella in the general population
is not known at this time, making diagnosis on the basis
of the ultrastructural appearance of a fev cilia and a
questionable patient history a difficult if not
impossible task. A defect that affects dynein arms and
is recurrent in virtually all axonemes is likely genetic
in origin, however, variable defects or a consistent
malformation present only in a moderate number of cilia
present difficulty in diagnosis. Examples from
pediatric patients at the Health Center will be
presented.

SYNOVIAL SARCOMA. Bruce Mackay and Neison G. Ordonez:
Department of Pathology, University of Texas M.D.
Anderson Cancer Center, Houston.

The soft tissue sarcoma known as synovial sarcoma is
so named because of a resemblance in Tight microscopic
sections to normal synovial membrane, but its
histogenesis continues to be controversial. Many of the
tumors arise some distance from the nearest synovial
joint, and an epithelial component is not always present.
We have examined a series of synovial sarcomas including
biphasic and monophasic tumors with electron microscopy
and a battery of immunocytochemical stains, and have
compared the tumor cells to those of normal synovium.

The epithelial component of a biphasic synovial sarcoma
closely resembles an adenocarcinoma ultrastructurally and
appears quite different from the superficial layer of
cells in normal human synovium. The latter have slender
cytoplasmic extensions that ramify on the exposed
surface, and a similar appearance is seen”in the Tining
cells of the sheath of tendons. The validity of
monophasic synovial sarcoma as a specific entity has been
questioned, but it is given support by the findings from
our study. The spindle cells are similar to those in the
stroma of biphasic tumors, and epithelial differentiation
can sometimes be detected by immunostaining and electron
microscopy. Synovial sarcoma is thus a specific type of
soft tissue sarcoma which displays to varying degrees of
epithelial and mesenchymal components. Neither
immunostaining nor electron microscopy has demonstrated a
histogenetic relationship with synovium or tendon sheath,
but both techniques are useful in resolving the often
diffienlt diagnosis of monophasic synovial sarcoma.

COMPARATIVE STUDY OF OXALIS DILLENII SEEDS FROM DIFFERENT
GEOGRAPHIC POPULATIONS. Louis H. Bragg and Nikki Matthis.
Department of Biology, The University of Texas at Arlington,
Arlington, Tx. 76019

Seeds of Oxalis dillenii were obtained from plants col-
lected from different geographical locations in the United
States. These plants had exhibited ecotypic differentiation
in an earlier study. The seeds were compared for their morpho-
logy as well as the occurrence and distribution of calcium
oxalate crystals in their seed coats. Seeds were variable in
size and shape within and between populations. Calcium
oxalate crystals were common to all the seeds observed. The
occurrence of these crystals warrant further studies between
species within Oxalis to determine their usefulness as taxo-
nomic markers.

ULTRASTRUCTURAL AND FUNCTIONAL PROPERTIES OF A
pSV3Neo-Transfected GRANULOSA CELL LINE. L.S. Stein, R.C. Burghardt,
K.A. Neck, and M.S. Frey, Department of Veterinary Anatomy, Texas A&M
University, College Station, TX 77843.

A cell line derived from primary rat ovarian granulosa cells was generated
by transfection with pSV3Neo, a plasmid containing the early region genes of
SV40 virus. The cell line, SV-GC, is being characterized as a potential model
system for studies of granulosa cell function. The process of follicular
development in vivo is under hormonal control and involves the transformation
of immature granulosa cells into more differentiated, hormonally-responsive
cells culminating in terminally differentiated luteinized granulosa cells which
play a key role in the maintenance of early pregnancy. However, these changes
occur spontaneously in isolated granulosa cells maintained in vitro, making it
difficult to study sequential stages of granulosa cell development. Therefore,
there is a need to develop cell lines which are representative of different stages
of granulosa cell development. Initial studies using indirect immunofluorescence
and Western blot analysis identified T-ag and p53 in SV-GCs which indicate the
presence and expression of the early region genes of the SV40 viral genome.
SV-GCs exhibit a differentiated morphology and apparent indefinite growth
without luteinization in culture. Ultrastructural studies elucidated the
differentiated morphology which includes mitochondria characteristic of mature
granulosa cells, abundant microvilli and the presence of gap junctional contacts.
Functional studies of cell-cell communication using fluorescence recovery after
photobleaching revealed extensive intercellular dye transfer which is comparable
to that of primary granulosa cells in culture. Because intercellular
communication is a hallmark of normal granulosa cell function and
ultrastructural studies support a differentiated cell type, SV-GCs may be a good
model for in vitro studies of granulosa cell function. Aided by Basic Research
Grant No. 1-1052 from the March of Dimes Birth Defects Foundation, a
Biomedical Research Support Grant, and Research Enhancement Funds, College
of Veterinary Medicine.

BIOLOGICAL SCIENCES

POSTER PRESENTATION — FALL 1989

ULTRASTRUCTURE AND IMMUNOCYTOCHEMISTRY OF LUNG
CARCINOMAS. Mannie Steglich, Nelson G. Ordonez and Bruce
Mackay: Department of Pathology, University of Texas
M.D. Anderson Cancer Center, Houston.

Subdivision of primary Tung carcinomas into small cell
and non-small cell categories can usually be achieved by
routine light microscopy on histologic or cytoloegic
preparations, provided they are representative and
acceptably preserved. However, the morphologic features
of these two broad groups overlap, as do those of the
sub-types of the non-small cell tumors. The information
that is obtained by immunostaining and electron
microscopy clarifies the nature of the various types of
lung carcinoma, and can be helpful in differential
diagnosis when conventional 1ight microscopy is
inadequate. In this presentation, the following features
are illustrated. Tumors classified by Tight.microscopy
at the ultrastructural level to possess glandular or
squamous differentiation, or both may be evident. A
small proportion of non-small cell lung carcinomas show
neuroendocrine activity. Morphometric analysis confirms
that the cells and nuclej of undifferentiated large cell
carcinoma are predominantly larger than those of
carcinoids and small cell carcinomas, and that
considerable overlap occurs between the latter two
tumors. Carcinoid tumors display a range of appearances
at the ultrastructural Tevel but the presence of dense-
core granules is a consistent finding. Granules are in
contrast often sparse or absent in small cell carcinomas,
and when present their caliber (approximately 120 nm) is
similar to that of some carcinoids: among 50 carcinoids,
the mean granule diameter ranged from 95 to 291 nm.
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MEASUREMENT OF MICROSCOPIC DISPLACEMENTS IN
GRAPHITE/EPOXY COMPOSITE MATERIALS USING A _SEM-
GENERATED DIGITAL MAP. R.C. Burghardt!, JM. Ehrman?, T.C.
Stephensz, and M.F. Hibbs. Departments of Veterinary Anatomy1 and
Mechanical Engineering3 and Electron Microscopy Center®, Texas A&M
University, College Station, TX 77843.

Graphite fiber-reinforced resin composite materials are widely used in
aerospace, automotive and sporting goods applications requiring high strength
to weight ratios. In order to predict the fracture toughness of a composite
material from the constitutive properties of the resin and fibers, experimental
methods for the analysis of microscopic displacements and strain fields that
develop at the fracture crack tip within the composite material are required.
Information derived from measurement of displacements, and calculation of
strain fields can then be used to test micromechanical models of matrix
dominated fracture. A method was developed in which it is possible to conduct
real-time fracture analysis of epoxy-based composite materials, and to
subsequently obtain micrometer-scale measurements of displacements in the
region of the crack tip. A map matrix was generated on the surface of test
specimens in an SEM equipped with a tensile stage, along with an X-ray
spectroscopy and image analysis system. A 40 by 40 point digital map was
introduced onto the surface of the specimen using the digital X-ray mapping
function of the X-ray analysis system which produced a surface matrix with
point spacing of 10 pm. The quality of maps varies with test specimens and
therefore it is necessary to optimize microscope operation parameters for each
resin tested. Reproducible results were obtained with both neat resins and
graphite-epoxy composites. In situ analysis of a region of a propagating crack-
tip grown using the tensile stage reveals a deformation zone ahead of the crack-
tip and images of the stages of microcracking were captured by the image
analyzer for subsequent measurement of displacement. Direct measurement of
crack-tip displacements from SEM electron beam-induced reference matrices
provide an important tool in characterizing the fracture behavior of both neat
resin and composite materials.

Procedures for Investigating Corrosion in Retrieved Dental
Amalgam Restorations. R.D. Spears, Dept. of Anatomy, Baylor
College of Dentistry, Dallas, Texas.

Some investigators subscribe to the theory that
corrosion contributes to the failure of dental amalgam resto-
rations. In vitro studies of Ag-Cu-Sn amalgam support this
concept (Sarkar et.al, J. Oral Rehab. 1981, 8:401). The in
vivo evidence has been less convincing due to difficulties in
obtaining in vivo specimens, locating areas of corrosion,
analyzing the composition of the corrosion products and
assessing the amount of corrosion that occurred. The purpose
of this study was to develop a systematic method of examining
corrosion in retrieved amalgam restorations.

Amalgam restorations were placed in molars of acrylic
teeth in partial dentures and retrieved intact after 96 weeks
in situ. The occlusal surface of the retrieved restorations
were examined by SEM. Areas at the amalgam-tooth interface
were selected for detailed study. The restorations were
sectioned at selected sites and mechanically polished to
reveal the microstructure of the amalgam. SEM observation
was used to screen out potential locations of corrosion, then
XEDA analysis was used to distinguish corrosion products from
other deposits such as plaque. Amalgam specimens that were
corroded in vitro were analyzed by XEDA for use as standards.

The problems encountered in the analysis of these
retrieved specimens included: excessive plaque accumulations
which coated the restoration obscuring the corrosion
products; potential Toss of corrosion products during
polishing; difficulties detecting small quantities of
corrosion products with the XEDA Timitations. Overall, the
systematic examination of these retrieved in vivo specimens
revealed that corrosion products were less evident than
predicted by in vitro studies. (Support by NIH DE06539.)

A COMPARATIVE MORPHOLOGICAL STUDY OF THE STINGING
EMERGENCES AND TRICHOMES OF FOUR GUATAMALAN
FAMILIES OF STINGING PLANTS. Tammy L. Hancock and
Dr,. John Bacon, Dept. of Biology, University of
Texas at Arlington.

Four species of stinging plants representing
four plant families, Urticaceae, Euphorbiaceae,
Loasaceae and Hydrophyllaceae were examined.
Comparisons were made as to stinging emergence
and leaf trichome morphology. Stinging emergences
of all families represented were found to be
similar in overall appearance, yet morphological
variations were found to exist in each family.
Stinging emergence density was found to vary in
each family. Leaf trichome morphology was found
to be quite distinct in each family. Leaf trichomes
were found to differ markedly from stinging
emergences in each of the four families studied.
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Information for Authors

GENERAL INFORMATION

PURPOSE: The goal of the TSEM Journal is to inform
members of the society and the Journal’s readers of signifi-
cant advances in electron microscopy, research, education,
and technology. Original articles on any aspect of electron
microscopy are invited for publication. Guidelines for sub-
mission of articles are given below. The views expressed in
the articles, editorials and letters represent the opinions of
the author(s) and do not reflect the official policy of the in-
stitution with which the author is affiliated or the Texas
Society for Electron Microscopy. Acceptance by this Journal
of advertisements for products or services does not imply
endorsement. Manuscripts and related correspondence
should be addressed to Ronald W. Davis, Editor, TEXAS
SOCIETY FOR ELECTRON MICROSCOPY JOURNAL,
Department of Medical Anatomy, Texas A&M University,
College Station, Texas 77843.

GUIDELINES: Manuscripts written in English will be con-
sidered for publication in the form of original articles,
historical and current reviews, case reports and descriptions
of new and innovative EM techniques. It is understood that
the submitted papers will not have been previously publish-
ed. Accepted manuscripts become property of the TEXAS
SOCIETY FOR ELECTRON MICROSCOPY JOURNAL and
may not be published elsewhere without written consent of
the Editor:. The author should retain one complete copy of
the manuscript. The JOURNAL is not responsible for
manuscripts lost in the mail.

PAGE PROOFS/REPRINTS: The editor will be responsible
for proof-reading the type-set article. Reprints may be
ordered from the printer.

MANUSCRIPT PREPARATION: Manuscripts should con-
form with the following guidelines:

FORMAT: Submit an original and two copies of the entire
manuscript, typed, double-spaced, on 8% x 11 white paper,
leaving ample margins. Number each page and identify the
article by placing, at the top left of the page, a shortened
form of the title, followed by the last name of the first
author.

TITLE PAGE: Include:

a. Full title of the article

b. Initials and last names of all authors

c. Current positions of each author (department, institu-
tion, city)

d. Full name, telephone number and address of the
author to whom reprint requests are to be sent.

SECTIONS: The text of each original article and technical
report should be divided into four major sections entitled
INTRODUCTION; METHODS AND MATERIALS;
MATERIALS; AND DISCUSSION.

Historical and current reviews and case reports do not
need to be divided into the aforementioned sections.

ABSTRACT: Summarize the article in no more than 150
words. This takes the place of a final summary paragraph.

REFERENCES to other work should be consecutively
numbered in the text using parentheses and listed at the
end, as in the following examples:

(1) A. Glauert, Practical Methods in Electron Microscopy.

Vol. 2 (North-Holland. Amsterdam, 1974) 82-88.

(2) P.S. Baur, Jr., G.F. Barratt, G.M. Brown and D.H.
Parks. Ultrastructural Evidence for the Presence of
“Fibroclasts”” and ‘‘myofibroclasts’’ in Wound Heal-
ing Tissues. J. of Trauma. 19 (1979) 774-756.

(3) D. Gabor. Information Theory in Electron Microscopy,
in: Quantitative Electron Microscopy. Eds. G.F. Bahr
and E. Zeitler (Williams and Wilkins, Baltimore,
1956) 63-68.

(NOTE: Authors are responsible for the accuracy of

references.)

TABLES:

a. Type double-spaced each table on a separate sheet.

b. Number in order in which they are referred to in the
text.

ILLUSTRATIONS:

A. Submit three complete sets of illustrations. Copy
machine reproductions of photographs will not be ac-
cepted. Indicate which set is the original photograph
or illustration.

B. Number the figures in the order in which they are
referred to in the text.

C. For black and white illustrations, submit sharply
focused, glossy prints, or line drawings, 1.5 times
larger than they are to appear in print (1/4 or 1/2
page). Scale should be drawn on the photograph
itself, not below.

D. For color illustrations, if needed, submit positive
35-mm color transparencies (not prints) for the
original (prints may be used for the two copies).
Authors will bear the entire cost of color
reproductions.

E. Identify all illustrations (author, title of paper, and
number) by a gummed label on the back of each. Do
not mount the illustrations, write on the back of
them, clip them, or staple them.

F. [Illustrations taken from other publications require
reprint permission and must be submitted in the form
described above.

NOMENCLATURE AND ABBREVIATIONS: Journal ab-
breviations used should be those listed by the ‘‘Index
Medicus.”” Nomenclature abbreviations should be similarly
standardized.

ACKNOWLEDGEMENTS should appear as a footnote
which will appear at the top of the first page of the article.
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Biochemistry

Baylor College of Medicine
One Baylor Plaza

Houston, TX 77030

Work Phone: 713 798-6985

Monique Denise Christensen
Biology

Dept. of Physiology and Biophysics
Univ. of Texas Medical Branch
Basic Sciences Building

Gelveston, TX 77550

Work Phone: 409 761-3919

Laurie Chudej

Biology

Southwest Texas State University
San Marcos, TX 78666

Work Phone: 512 245-3349

Janice Clarke

2004 Forest Park Blvd. Apt. #14
Ft. Worth, TX 76110

Work Phone: 817 926-5463

Marc S. Cohen
Division of Urology
Box J-247, J.HM.H.C.
Gainesville, FL 32610

Arthur Cole

Dept. of Physics

Univ. of Texas,

M. D. Anderson Hospital
5723 Bertner Ave.
Houston, TX 77030

Work Phone: 713 792-3292

Amelia Collins

P.0O.Box 3148

Galveston, TX 77552
Home Phone: 408 762-0250

Steve L. Collins

Anatech Ltd. / Marketing Dept.
5510 Vine St.

Alexandria, VA 22310

Work Phone: 703 971-9200

Kay M. Cooper

M.B. L

Univ, of Texas Medical Branch
200 University Blvd.
Galveston, TX 77550

Home Phone: 409 737-3061

Ted Cooper

Scien-Tech Services

P.O. Box 1117

Sugarland, TX 77487
Work Phone: 713 491-7397

Carolyn Corn

Dept. of Cell Biology and
Environmental Science

University Health Center

P.0O. Box 2003

Tyler, TX 75710

Work Phone: 214 877-3451

Ernest F. Couch

Dept. of Biology

Texas Christian University
Fort Worth, TX 76129
Work Phone: 817 821-7165

Michael Coviello

Texas Instruments-Materials Charact
13500 N. Central Expressway

P.O. Box 655936

Mail Station 147

Dallas, TX 75265

Work Phone: 214 995-4949

Robrt Cox

1307 Ave. N (rear)
Galveston, TX 77550
Home Phone: 409 762-6948

Mark H. Croley

Biology

Stephan F. Austin State University
P.O. Box 16434

Nacogdoches, TX 75962

Joann Culpepper

Dept. of Virology

Scott & White Hospital
2401 S. 31st St.

Temple, TX 76520

Work Phone: 817 774-2715

H. Rick Crumby
Kevex Corp

6417 Glenmoor
Garland, TX 75043

Philip E. Dahlberg, ALS
Metallurgical Consultants, Inc.
P. O. Box 88046

Houston, TX 77288

Work Phone: 713 526-6351

George Damoff

Dept. of Biology

Stephan F. Austin State University
Nacogdoches, TX 75961

Work Phone: 409 569-3601

Marianne Dauwalder
Dept. Of Botany
University of Texas
Austin, TX 78713

Work Phone: 512 471-6439

David L. Davidson, ALS
Dept. of Materials Sciences
Southwest Research Institute
P.O. Box 28510

San Antonio, TX 78284
Work Phone: 512 684-5111

Charles Patriék Davis

Dept. of Microbiology

Univ. of Texas Medical Branch
Galveston, TX 77550

Work Phone; 409 761-2323

Joyce S. Davis

Dept. of Pathology & Lab Medicine
Texas A&M University

208 Medical Sciences Bldg.
College Station, TX 77843

Work Phone: 409 845-7234

Ronald W. Davis

Dept. of Anatomy

Texas A&M University

241 Medical Sciences Building
College Station, TX 77843
Work Phone: 409 845-7904

Christina L. Dees

Dept. of Pathology
Brackenridge Hospital

601 E. 15th Str.

Austin, TX 78701

‘Work Phone: 512 480-1535

Brian Joseph Defoe

408 Meadowhill

Garland, TX 77550

Work Phone: 214 996-5424




Michael J. Dennis

Dept. of Research
Nowesco Services

12800 W. Little York Rd.
Houston, TX 77041

Work Phone: 713 896-2370

Jerry C. Depriest
Pathology

St. Luke’s Episcopal Hosp.
6720 Bertner Ave.
Houston, TX 77030

Work Phone: 713 791-3274

Dwight E. Deuring

Biology

Dept. of Geological Sciences
Southern Methodist University
3225 Daniels Ave.

Dallas, TX 75275

Work Phone: 214 692-2756

Jana Dickson

Veterinary Anatomy

Texas A&M University
College Station, TX 77840
Work Phone: 409 845-8333

Ronald F. Dodson

U. of Texas Health Science Center
P.O. Box 2003

Tyler, TX 75710

Mary P. Doerfler

502 Brooks Dr.

Temple, TX 76502

Home Phone: 817 778-3070

C. Delfina Dominguez

Dept. of Biological Sciences
University of Texas at El Paso
El Paso, TX 79968

Work Phone: 915 747-5844

Lisa Donaghe

Biology

EM Center

Texas A&M University
College Station, TX 77843
Work Phone: 409 845-1129

Bob Droleskey

Vet. Toxicol. & Entomol. Res. Lab
United States Dept. of Agriculture
Rt. 10, Box 810

College Station, TX 77840

Work Phone: 409 260-9374

Douglas Carl Dufner

EM Center

Texas A&M University
College Station, TX 77843
Work Phone: 409 845-1129

Gwynne Duke

227 Clearview

San Antonio, TX 78228
Home Phone: 512 433-7750

Pauline J. Duke

P. O. Box 20068

Dental Science Institute
University of Texas Dental Branch
Houston, TX 77225

Work Phone: 713 792-4161

Kenneth Dunner, Jr.

10850 Westbrae Parkway, Apt. 6210
Houston, TX 77031

Work Phone: 712 799-5927

Dena M. Edwards

Center for Biotechnology
Baylor College of Medicine
4000 Research Forest Dr.
The Woodlands, TX 77381
Work Phone: 713 363-8454

Edwards High Vacuum, Inc.
3279 Grand Island Boulevard
Grand Island, NY 77030
Work Phone: 716 773-7552

Robert Jon Edwards
Medicine

Baylor College of Medicine
One Baylor Plaza

Houston, TX 77030

Work Phone: 713 799-6262

Jeffrey T. Ellard
Dept. of Pediatrics
U.T.H. S. C.

P.0. Box 20708

c/o The Shrine 304A
Houston, TX 77225

Joanne Tontz Ellzey

Dept. of Biological Sciences
University of Texas at El Paso
Ultrastructure Lab

El Paso, TX 79968

Home Phone: 915 584-1393

Erika Erikson

Enviromental Sciences
University of Texas at Dallas
1200 Noble

Carrollton, TX 75006

Work Phone: 214 688-4457

Rollando Estrada-Gordillo
Dept. of Pathology BC17
Baylor College of Medicine
One Baylor Plaza

Houston, TX 77025

Work Phone: 713 791-7021

Margaret L. Farley

Dept. of Pathology; Cytopath. Lab
Univ. of Texas Health Science Center
P.O. Box 2003

Tyler, TX 75710

Work Phone: 214 877-3451

Cesar D. Fermin

Otorhinolaryngology & Commun.
Science

Baylor College of Medicine

One Baylor Plaza

Houston, TX 77030

Work Phone: 713 799-5927

H. Fernandez-Moran
Pritzker School of Medicine
University of Chicago

5640 Ellis Ave.

Chicago, IL 60637

Jesse Flores

Products Safety and Claims Substan.
Mary Kay Cosmetics, Inc.

1330 Regal Row

Dallas, TX 75247

Work Phone: 214 638-6750

Dean S. Folse

Dept. of Pathology

Univ. of Texas Medical Branch
Galveston, TX 77550

Work Phone: 409 761-2870

W. Mark Fondren

Dept. of Botany

Ohio State University
1735 Neil Ave.

Columbus, OH 43210
Work Phone: 614 292-8952

Joan Oswalt Ford

Dept. of Cell Biology and
Enviromental Sciences

Univ. of Texas Health Science Center

P.O. Box 2003

Tyler, TX 75710

Work Phone: 214 877-3451

Ann Foster
Biological Sciences
Univ. of North Texas
Denton, TX 76203

M.E. Foster

Spectrochemical Res. Lab, Inc.
4800 W. 34th St., Suite A-12
Houston, TX 77092

Work Phone: 713 682-6738

Weldon Foster, ALS

Dept. of Engineering Technology
Schlumberger Well Services
2175/MD3G

Houston, TX

Work Phone: 713 928-4759

George Bryan Frank

Comparative Pathology Branch

Air Force Sch. Aerospace Medicine
Brooks Air Force Base

San Antonio, TX 78235

Work Phone: 512 536-3554

Robert G. Freeman

Dept. of Pathology

Univ. of Texas Health Sciences Cnt.
5323 Harry Hines Blvd.

Dallas, TX 75235

Work Phone: 214 387-3323

Miles S. Frey

Dept. of Vet. Pathology
Texas A&M University
Image Analysis Lab
College Station, TX 77843
Work Phone: 409 845-9527

Keith R. Fry

Center_for Biotechnology
Baylor College of Medicine
4000 Research Forest Dr.
The Woodlands, TX 77381

Greta A. Fryxell

Dept. of Oceanography
Texas A&M University
College Station, TX 77843
Work Phone: 409 845-4543

Bob Fulginiti

Dept. of Botany

University of Texas at Austin
Austin, TX 78712

Dianne B. Fullam

Ernest F. Fullam, Inc.

900 Albany Shaker Rd.
Latham, NY 12110

Work Phone: 518 785-5533

Charles A. Garber

Div. of Structure Probe
SPI Supplies

P.O. Box 656

West Chester, PA 19381
Work Phone: 800 242-4774

Mary E. Gardner

1441 W. Contour #323

San Antonio, TX 78212
Home Phone: 512 737-4089

David Garrett

713 Biggs Terrace
Arlington, TX 76010
Work Phone: 214 631-6762

Susan L. Garrett, ALS

Dept. of Anthropology
Southern Methodist University
Dallas, TX 75275

Work Phone: 214 692-2926

Craig Garrison

Dept. of Analytical Services
Dow Chemical Texas Operations
B-1225

Freeport, TX 77541

Work Phone: 409 238-1075

Frederick C. George

Dept. of C & S Biology

Univ. of Texas Health Science Center
7703 Floyd Curl Drive

San Antonio, TX 78284

Home Phone: 512 659-2965

Catherine J. Giddings

Dept. of Biology

Univ. of Texas Health Science Center
5323 Harry Hines

Dallas, TX 75220

Home Phone: 214 688-2345

Patricia Glazebrook
Center for Biotechnology
Baylor College of Medicine
4000 Research Forest Dr.
The Woodlands, TX 77386
Work Phone: 713 363-8448

Jan Goddard-Finegold
Dept. of Pediatrics

Baylor College of Medicine
One Baylor Plaza

Houston, TX 77030

Work Phone: 713 791-3045

Alexander Goldstein, Jr.
3666 Wickersham.
Houston, TX 77027

Home Phone: 713 993-9032

Margaret Ann Goldstein

Dept. of Medicine, Cardiovas. Sci.
Baylor College of Medicine

One Baylor Plaza

Houston, TX 77030

Work Phone: 713 799-6260

William J. Gonyea

Dept. of Cell Biology & Anatomy
Univ. of Texas Health Science Center
5323 Harry Hines Blvd.

Dallas, TX 75235

Work Phone: 214 688-2800

Eric Van Gorkom
Breckenridge Hospital Lab
601 E. 15th Street
Austin, TX 78701

Cherie Gorman

2224 North Blvd.

Houston, TX 77098

Home Phone: 713 529-8097

Angelique Graves

Dept. of Anatomy

Texas A&M Medical School
College Station, TX 77843
Work Phone: 409 845-7904

M. Lynn Gray

Dept. of Cell Biology &
Environmental Science

Univ. of Texas Health Science Center

Box 2003

Tyler, TX 75710,

Work Phone: 214 877-3451

S. Donald Greenberg
Dept. of Pathology

Baylor College of Medicine
1200 Moursund

Houston, TX 77030

Work Phone: 713 799-4661

John F. Greene, Jr.
Dept. of Pathology
Scott & White Clinic
Temple, TX 76501
Home Phone: 939-1700

Carol Greico
1201 Elder
Carrolton, TX 75007

Sy Griffey

Life Cell Corporation
3606-A Research Forest Dr.
The Woodlands, TX 77381
Work Phone: 713 436-9765

Lawrence R. Griffing
Biology

Texas A&M University
College Station, TX 77843
Work Phone: 409 845-1625
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John V. Grimes

Dept. of Biology
Midwestern State University
Wichita Falls, TX 76308
Work Phone: 817 692-6611

Barry G. Grubbs

Dept. of Infectious Diseases
VA Hospital

7400 Merton-Minton Dr.
San Antonio, TX 78284
Home Phone: 512 226-7957

John R. Guyton

Dept. of Medicine

Mail Station A-601

Baylor College of Medicine
6565 Fannin St.

Houston, TX 77030

Work Phone: 713 799-4129

Candace H. Haigler

Dept. of Biological Sciences
Texas Tech University

Box 4149

Lubbock, TX 79409

Work Phone: 806 742-2707

Robert 1. Hales

Dept. of Tumor Biology
University of Texas

M. D. Anderson Hospital
6723 Bertner Ave.
Houston, TX 77030

Work Phone: 713 792-7484

Cynthia Ann Hall

Sales Engineering Dept.
Edwards High Vacuum Incorp.
2204 Forbes Dr. #104

Austin, TX 78754

Work Phone: 817 267-7227

B. David Halpern
Polyscience, Inc.

Paul Valley Industrial Park
Warrington, PA 18976
Work Phone: 215 343-6484

Rhonda Hamby

534 Tumblebrook

San Antonio, TX 78148
Home Phone: 659-3327

Katy Jo Hammon

Dept. of Cell Biology

Univ. of Texas Health Science Center
5323 Harry Hines Blvd.

Dallas, TX 75235

‘Work Phone: 214 688-2231

Tammy L. Hancock
Biology

UTA

P.O. Box 19498
Arlington, TX

Eugene W. Happ

Texas Womens University
P.O. Box 22575, TWU Station
Denton, TX 76204

Donna S. Harrison

Cryobiology Research Center
UTHSC at Houston

3606-A Research Forest Dr., Suite 1
The Woodlands, TX 77381

‘Work Phone: 713 367-4485

_Hal K. Hawkins

Dept. of Pathology

Baylor College of Medicine
One Baylor Plaza

Houston, TX 77030

Work Phone: 713 791-2604

Don A. Hay

Dept. of Biology

Stephen F. Austin State University
P.O. Box 13003

Nacogdoches, TX 75962

Work Phone: 409 569-3601
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Elizabeth S. Hayes

Anatomy & Neurosciences, MBI
University of Texas Medical Branch
200 University Blvd.

Galveston, TX 77550

Work Phone: 409 761-1166

John Scott Hayes

Dept. of Biology

Sam Houston State University
902 Brower

Memphis, TN 38111

Work Phone: 713 461-4347

Julian P. Heath

Dept. of Cell Biology
Baylor College of Medicine
Houston, TX 77030

‘Work Phone: 713 799-6659

Samuel Heffington

Vet. Anatomy, TAMU
A&M Consolidate H. S.
1304 Augustine Ct.

College Station, TX 77840
Home Phone: 409 693-3544

Michael Hibbs, ALS

Dept. of Mechanical Engineering
Texas A&M University

College Station, TX 77843

Work Phone: 409 845-3740

Jane Lea Hicks

Life Cell Corporation
3606-A Research Forest Dr.
The Woodlands, TX 77381
‘Work Phone: 713 367-5368

M. Louise Higgins

Dept. of Biology

Texas Woman's University
P.O. Box 23971

Denton, TX 76204

Work Phone: 817 898-2357

Howard R. Higley

Dept. of Experimental Biology
Baylor College of Medicine
1200 Moursund

Houston, TX 77030

Work Phone: 713 799-4650

Jana Hlavaty

Biology

Stephen F. Austin State University
5222 Northway #167
Nacogdoches, TX 75961

Terrell R. Hoage

Div. of Life Science, Geol. & Geog.
Sam Houston State University
P.0O. Box 2116

Huntsville, TX 77341

‘Work Phone: 409 294-1549

Kyle D. Hoagland

Dept. of Biology

Texas Christian University
P. O. Box 32916

Ft. Worth, TX 76129
Work Phone: 817 921-7165

Thomas F. Hoffman
EMSL Supplies

154 Haddon Ave
Westmont, NJ 08108

Work Phone: 609 858-0451

Piroschka Horvath
Biology

Texas A&M University
College Station, TX 77843
Work Phone: 409 845-0457

Glenn Hoskins

Dept. of Biology

Texas Tech University
2720 65th St.

Lubbock, TX 79413

Work Phone: 806 742-2704

James L. Humphreys
Biology

Baylor University

1717 S. 2nd #13

Waco, TX 76706

Home Phone: 817 754-6852

Joan Hunter

Pritzker Lab for Behavioral Neuro.
Stanford University Medical Center
Psychiatry R 321

Stanford, CA 94305

Work Phone: 415 497-7525

Keithley E. Hunter

Cellular and Structural Biology

U. of Texas Health Science at S.A.
7703 Floyd Curl Dr.

San Antonio, TX 78284

Work Phone: 512 567-3862

Eugene W. Hupp

Dept. of Biology

Texas Woman’s University
Denton, Tx 76204

Work Phone: 817 566-6400

Billy L. Hutchison, ALS
Dept. of Quality Assurance
North Star Steel Texas
P.O. Box 2390

Beaumont, TX

Work Phone: 409 768-1211

Makoto Igarashi

Otorhinolaryngology & Comm.
Science

Baylor College of Medicine

1200 Mourssund

Houston, TX 77030

Work Phone: 713 799-5927

Nongnuch Inpanbutr
Dept. of Anatomy

Baylor College of Dentistry
3302 Gaston Avenue
Dallas, TX 75246

Work Phone: 214 828-8298

Andrew M. Isaacs
Marketing-Microanalysis
Kevex Corporation

1101 Chess Drive

Foster City, CA 94404
‘Work Phone: 415 573-5866

Leslie A. James

712 Joel Dr.

Tyler, TX 75703

Home Phone: 214 581-6895

Jon R. Jenkins

5545 Longview

Dallas, TX 75206

Work Phone: 214 824-7737

Edwin H. Johnson

5738 Wigtun

Houston, TX 77096

Home Phone: 713 932-5668

Larry Johnson

Dept. of Cell Biology and Anatomy
UTHSC at Dallas

5323 Harry Hines Blvd.

Dallas, TX 75235

Work Phone: 214 688-2207

Randall C. Johnson

Jules Stein Eye Institute
U.C.L.A. Medical Center
Los Angeles, CA 90024
Home Phone: 213 676-7194

Lynden Johnston

VCR Group, Inc.

650 Fifth St., Suite 305
San Francisco, CA 94107
Work Phone: 415 777-5900

Andrew M. Jones

Dept. of Contracts & Pricing
Dynalelectron Aerospace
928 College Ave. B

Fort Worth, TX 76104

John J. Kadlec

Perkin-Elmer Physical Electronics
1011 S. Sherman St.

Richardson, TX 75081

Work Phone: 214 669-4400

Rick Kanishak
Reichert-Jung Inc.

9630 Chartwell Dr.

Dallas, TX 75243

Work Phone: 214 343-3768
Eiji Kanke

Biology

Texas Christian University
P.0O. Box 32916

Fort Worth, TX 76129
Work Phone: 817 924-3750

Mary Faggard Kanz

Dept. of Pathology

Univ. of Texas Medical Branch
230 Keiller Bldg.

Galveston, TX 77550

Work Phone: 409 761-3651

Karl Karnaky

Dept. of Anatomy & Cell Biology
Medical Univ. of South Carolina
171 Ashley Avenue

Charleston, SC 29425

Mary Joan ‘‘Jodie”’ Kenner
Opthalmology

Baylor College of Medicine
Neurosensory Center C-321
Houston, TX 77030

Work Phone: 713 799-4636

Emily Kerr

Rt. 1, Box 3000
Douglass, TX 75943
Home Phone: 560-4626

A. Stephen Kester

Dept. of Biological Science
North Texas State University
Denton, TX 76203

Work Phone: 817 565-3614

Janine Khalyl-Mawad
Pathology

Baylor College of Medicine
One Baylor Plaza

Houston, TX 77030

Work Phone: 713 799-4658

Adil H, Khan, ALS

Dept. of Metallurgical Engineering
Southwestern Laboratories

222 Cavalcade

P.O. Box 8768

Houston, TX 77249

Work Phone: 713 692-9151

R. Thomas King

Dept. of Surgical Pathology
Scott & White Clinic

2401 South 31st St.
Temple, TX 76508

Work Phone: 817 774-3694

Glenn Kinnear

Oxford Instruments North Am. Inc.
3A Alfred Circle

Bedford, MA 01730

Work Phone: 617 275-4350

Heinz Kirch
Vet. Toxicol. & Entomol. Res. Lab.
U.S.D.A., ARS.
P.O. Drawer GE
College Station, TX 77841
Work Phone; 409 260-9485




Joel B. Kirkpatrick

Dept. of Pathology

Baylor College of Medicine
6565 Fannin

Houston, TX 77030

Work Phone: 713 790-2370

C. Ward Kischer

Dept. of Anatomy

Univ. of Arizona College of Medicine
Health Science Center

Tucson, AZ 85724

Work Phone: 602 626-6090

Greg Kitten

Dept. of Dental Research
National Institute of Health
Building 30, Room 407
Bethesda, MD 20205

Work Phone: 301 496-4069

Keith R. Klemp

Baylor College of Medicine
704 Mulberry Ln.

Bellaire, TX 77401

Keith F. Klemp

Dept. of Medicine

Baylor College of Medicine
6565 Fannin, A-601
Methodist Hosp.

Houston, TX 77030

Work Phone: 713 799-4237

Marcella M. Klima

Dept. of Pathology

Veterans’ Administration Med. Cent.
2002 Holcombe

Houston, Tx 77211

Work Phone: 713 795-4411

Wolfgang Klock

Biology

SN14

NASA/SSC

Houston, TX 77058

Work Phone: 713 483-6901

Marie E. Knipfer

Clayton Foundation Institute
ESB 444

University of Texas at Austin
Aaustin, TX

Work Phone: 512 471-7101

John Kochevar

Dept. of Pathelogy & Lab. Medicine
Texas A&M College of Medicine
208 Medical Sciences Building
College Station, TX 77843

Work Phone: 409 845-5399

Joseph R. Koke

Dept. of Biology

Southwest Texas State University
San Marcos, TX 78666

Work Phone: 512 245-2178

Colin Koon

Dept. of Biology

Baylor University

Waco, TX 76798

Work Phone: 817 755-2911

Cynthia A. Koutz
Opthalmology

Baylor College of Medicine
One Baylor Plaza

Houston, TX 77030

Gena L. Kranning

Dept. of Cryobiology Research
University of Texas

3606A Research Forest Dr., Suite A
The Woodlands, TX 77380

Karen Labat

Shell Development
3333 Hwy. 6 South
Houston, TX 77082

\

Dimitrij Lang

Biology Programs
University of Texas at Dallas
P. O. Box 830688
Richardson, TX 75080
Work Phone: 214 690-2559

John A. Lange
Microprocessor Group
Motorola, Inc.

P. O. Box 6000

Austin, TX 78721

Work Phone: 512 440-2726

Paulette Langlinais

Dept. of Pathology

U. S. Army Inst. of Surgical Res.
Ft. Sam Houston, TX 78234
Work Phone: 512 221-4753

Kevin Langford

Biology

Stephen F. Austin State University
P.O. Box 13003

Nacogdoches, TX 75962

Richard A. Lantz

Sales Engineer

Amray Inc.

905 Mission Drive
Southlake, TX 76092
Work Phone: 214 247-3542

Ronald W. Lawyer

Sales Engineer

Princeton Gamma-Tech

2602 Electronic Lane, Suite 606
Dallas, TX 75220

Work Phone: 214 357-7077

Thomas H. Levesque
Tracor Northern, Inc.

4270 Kellyway Circle
Dallas, TX 75244

Work Phone: 214 380-1942

Leanna (Lee) M. Levine

Laser Applications Research Center
Houston Area Research Center
4802 Research Forest Dr.

The Woodlands, TX 77381

Work Phone: 713 363-7920

Ruth Ellen Lewis

Dept. of Medical Physiology
Texas A&M University
Medical School

College Station, TX 77843
Work Phone: 409 845-0765

Luther E. Lindner

Dept. of Pathology & Lab. Med.
Texas A&M University

College of Medicine

College Station, TX 77843
Home Phone: 409 693-3940

Link Analytical, Inc.

5300 Hollister, Suite #230
Houston, Tx 77040

Work Phone: 713 462-0200

David M. Linn

Dept. of Neurobiology and Anatomy
Univ. of Texas Medical School

P. O. Box 20708

Houston, Tx 77225

Work Phone: 713 792-5707

John Linner

Cryobiology Research Center
UTHSC at Houston

3606 A Research Forest Drive
The Woodlands, TX 77381
Work Phone: 713 367-4485

Larry L. Litke

Electron Microscopy Lab
Harrington Cancer Center
1500 Wallace Blvd.
Anmarillo, TX 79106

Work Phone: 806 378-4673

'

Stephen Livesey

Cryobiology Research Center
UTHSC at Houston

3606 A Research Forest Drive
The Woodlands, TX 77381
Work Phone: 713 367-4485

Richard Lois

JOEL (U.S.A.) Inc.

1 Kingwood Place, Suite 122-B
Kingwood, TX 77339

Work Phone: 713 358-2121

James C. Long

EM Center

Texas A&M University
College Station, TX 77843

Jo Long

Suite 150

Philips Electronic Instruments Inc.
7000 Regency Square Blvd.
Houston, TX 77036

Work Phone: 713 782-4845

Greg A. Looney

Dept. of Anatomy

Univ. of Tenn. Center Health Scien.
835 Monroe Ave.

Memphis, TN 38163

Amy E. Lovett

Baylor College of Medicine
One Baylor Plaza, NA 510
Houston, TX 77030

Rhonda Maaskant
5222 Northway #128
Nacogdoches, TX 75961

Nancy Debra Mabry

3606 Pecan Bluff

Temple, TX 76501

Home Phone: 817 778-3157

John M. Macejak

LOGY

Dept. of Research and Development
Western Company of North America
P.O. Box 186

Forth Worth, TX 76101

Work Phone: 817 232-7424

Home Phone: 817 444-5846

Bruce Mackay

Dept. of Anatomic Pathology

Univ. Texas M. D. Anderson Hospital
6723 Bertner Ave., Rm. G-704
Houston, TX 77030

Work Phone: 713 792-3311

Home Phone: 713 437-5563

Linda S. Magill

7807 Braesdale

Houston, TX 77071

Home Phone: 713 270-8087

Phillip Malnassy

Dept. of Biology

Lamar University

East Virginia #10037
Beaumont, TX 77710

Work Phone: 409 880-8251
Home Phone: 409 892-0999

Peter Brian Marcus

Dept. of Pathology
Methodist Hospitals of Dallas
301 W. Colorado

Dallas, TX 75208

Work Phone: 214 944-8163
Home Phone: 214 233-5648

David W. Marshak

Dept. of Neurobiology and Anatomy
Univ. of Texas Health Science Cent.
P.O. Box 20708

Houston, TX 77025

Work Phone: 713 792-5725

Home Phone: 713 666-4222

James L. Marshall, ALS
Department of Chemistry
North Texas State University
Denton, TX 76203

Work Phone: 817 232-2719
Home Phone: 817 232-0611

Daniel Wynn Martin
Department Of Biology
University of Texas at Tyler
3900 University Bvd.

Tyler, TX 75701

Work Phone: 214 566-1471
Home Phone: 214 581-1489

James H. Martin

Dept. of Pathology

Baylor University Medical Center
3500 Gaston Ave.

Dallas, TX 75246

Work Phone: 214 820-3302
Home Phone: 214 255-4456

Joe A. Mascorro

Dept. of Anatomy

Tulane Medical School
1430 Tulane Ave.

New Orleans, LA 70112
Work Phone: 504 588-5255
Home Phone: 504 242-6344

Jennifer A. Matos
Dept. of Biology
Washington University
St. Louis, MO 63130

J. L. Matthews

Executive Director

Baylor Research Foundation
3600 Gaston Ave.

Dallas, TX 75246

Work Phone: 214 820-2687

Melissa Matthews

National Semiconductor
1111 Bardin Road

M/S A2100

Arlington, TX 76014

Work Phone: 214 828-8297
Home Phone: 214 465-7715

Virginia Massey
Anthropology

Texas A&M University
College Station, TX 77843
Work Phone: 409 845-9884

James Mauseth

Dept. of Botany

Univ. of Texas

Austin, TX 78713

Work Phone: 512 471-3189

Nancy Foster McGee
Biology

Texas A&M University
College Station, TX 77843
Work Phone: 409 845-1625

Linda M. McManus

Dept. of Pathology

Univ. of Texas Health Science Center
7703 Floyd Curl Dr.

San Antonio, TX 78284

Work Phone; 512 691-6121

Sandra J. Meech

Dept. of Biology

Trinity Univ.

715 Stadium Dr.

San Antonio, TX 78284
Home Phone: 512 737-4096

John Scott Mgebroff, ALS
Laboratory Division

Texas Air Control Board
6330 Hwy. 290E

Austin, TX 78723

Work Phone: 512 451-5711

Sara Michie
SUH - Pathology
Stanford, CA 94305
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Margaret Mary Miller

Dept. of Pathology

U. of Texas Health Science Center
7703 Floyd Curl Drive

San Antonio, TX 78284

Work Phone: 512 691-6121

Mary Miller

Dept. of Microbiology: Cell Res. Ins.

Univ. of Texas

BIO 12G

Austin, TX 78713

Work Phone: 512 471-6445

Rhonda Miller

Dept. of Pathology

Texas A&M School of Medicine
College Station, TX 77843
Work Phone: 409 845-0762

Deanna Hoelscher Montgomery
JOLOGY

7810 Kincheon Court

Austin, TX 78749

Work Phone: 512 471-4287

Newell McArthur

Dept. of Veterinary Anatomy
Texas A&M University
College Station, TX 77843
Home Phone: 409 823-0540

Mitchell D. McCartney
EM Unit

Alcon Laboratories, Inc.
6201 South Freeway

Ft. Worth, TX 76134
Work Phone: 817 551-4620

Linda M. McClellan
2517 Holt Rd.
Arlington, TX 76006
Home Phone: 649-1467

William B. McCombs, ITT

Dept. of Microbiology and
Immunology

Scott & White Clinic

Temple, TX 76501

Work Phone: 817 774-2714

Home Phone: 817 778-1205

Cameron Elaine McCoy
Virology Section

Scott & White Clinic

2401 S. 31st Street
Temple, TX 76508

Work Phone: 817 774-2664
Home Phone: 817 773-5183

Kathlyn Steer McElveen
3005 Longbow

Garland, TX 75042

Home Phone: 214 495-6839

Leon McGraw, Jr.

Dept. of Biology

Lamar University

Box 10037, Lamar Univ. Sta.
Beaumont, TX 77710

Work Phone: 409 880-8265
Home Phone: 409 753-3348

William McHale

323 Hollyvale Dr.

Houston, TX 77060

Work Phone: 713 931-1131
Home Phone: 713 288-7530

James E. McIntosh
Anatomy

Baylor College of Dentistry
3302 Gaston Ave.

Dallas, TX 75246

Gordon G. McWatt
609 Green Springs
Highland Village, TX 75067
Home Phone: 214 436-2707
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Shirlee M. Meola

Vet. Toxicol. & Entomol. Res. Lab
U.S. Dept. Agri.; Agri. Res. Serv.
P. O. Box G. E.

College Station, TX 77841

Work Phone: 409 260-9339

Home Phone: 409 776-8828

Michael George Merkle
214 N. Drew

Livingston, TX 77351
Work Phone: 409 294-1111
Home Phone: 409 327-3168

Bernard E. Mesa

Micro Engineering, Inc.
Rt. 2, Box 474

Huntsville, TX 77340
Work Phone: 409 291-6891

Elizabeth K. Messersmith
Neurobiology and Anatomy
UT Medical School at Houston
6431 Fannin, P. O. Box 20708
Houston, TX 77225

Work Phone: 713 792-5707
Home Phone: 713 797-6727

Robert D. Meyer

Meyer Instuments, Inc.

1304 Langham Creek Drive, Suite 235
Houston, TX 77084

Work Phone: 713 579-0342

Home Phone: 713 492-0975

Abdul Jabbar Mia

Dept. of Life sciences
Bishop College

3837 Simpson-Stuart Rd.
Dallas, TX 75241

Work Phone: 214 372-8729
Home Phone: 214 341-9939

Richard E. Miller
Electron Microscope Center
Texas A&M University

W. 0. Milligan
P. O. Box 25083
Houston, TX 77265

Charles. W. Mims

Dept. of Plant Pathology
University of Georgia
Athens, GA 30602

Work Phone: 404 542-2571

Janet 1. Minshew
Cambridge Instuments
8030 Hunnicut Rd.

Dallas, TX 75228

Work Phone: 214 343-3768
Home Phone: 214 324-4155

Phillip Mitchell R
Department of Pathology
UTHSC Houston

6431 Fannin

Houston, TX 77030

Laney Mobley

Department of Biology
University of Texas at Tyler
3900 University Blvd.
Tyler, TX 75701

Work Phone: 214 566-7402
Home Phone: 214 663-1179

Hilten H. Mollenhauer

Vet. Toxicol. & Entomol. Res. Lab.
U. 8. Dept. of Agriculture A. R. S.
P. O. Drawer G. E.

College Station, TX 77841

Work Phone: 409 260-9374

Home Phone: 409 693-8273

Peter C. Moller

Dept. of Human Biology, Chemistry
and Genetics

Univ. of Texas Medical Branch

Division of Cell Biology F-43

Galveston, TX 77550

Work Phone: 409 761-2761

Home Phone: 713 482-3749

Ellen G. Moore

Dept. of Veterinary Toxicology
USDA, ARS, VERL

Rt. 5, Box 810

College Station, TX 77840
Work Phone: 409 260-9397
Home Phone: 409 846-9516

Randy Moore

Dept. of Biological Sciences
Wright State University
Dayton, OH 45435

Home Phone: 817 754-2410

Melisa L. Moorman

Department of Biology
University of Texas at Arlington
P. O. Box 19498

Arlington, TX 76019

Work Phone: 817 273-2871
Home Phone: 817 277-0356

Toni Morris, ALS

Quality Technol. - Failure Analysis
General Dynamics, Inc./Ft. Worth Div.
P. O. Box 748; Mail Zone 6618

Ft. Worth, TX 76101

Work Phone: 817 777-6532

Home Phone: 817 294-9958

Donald Foster Mullica
Dept. of Chemistry

Baylor University

Waco, TX 76798

Home Phone: 817 772-7461

David L. Murphy

Dept. of Medicine

Baylor College of Medicine
One Baylor Plaza

Houston, TX 77030

Work Phone: 713 799-6260
Home Phone: 713 528-7619

Brooks Meyers

Dept. of Tumor Biology Box 79
University of Texas

M. D. Anderson Hospital

6723 Bertner Ave.

Houston, TX 77030

Work Phone: 713 792-3635
Home Phone: 713 482-3198

Mackevin Ndubuisi
Biology

TCU

Ft. Worth, TX 76129
Work Phone: 817 921-7165

Kay F. Neck

Dept. of Veterinary Anatomy
Texas A&M University

209 Montclair

College Station, TX 77843
Work Phone: 409 845-4200
Home Phone: 409 764-0428

J. Stephen Neck

209 Montclair

College Station, TX 77840
Home Phone: 409 764-0428

Pamela J. Neill

3011 Jennifer

College Station, TX 77840

Work Phone: 409 845-7287
Home Phone: 409 696-1257

John P. Nelson Jr.

Department of Biology
University of Texas at Arlington
P. O. Box 19498

Arlington, TX 76019

Work Phone: 817 273-2871
Home Phone: 817 274-7631

Alan J. Neuman

Dept. of Biology

Texas A&M University
College Station, TX 77843
Work Phone: 409 845-7794
Home Phone: 409 822-9351

James Robert Newland

Dept. of Pathology

University of Texas Dental Branch
Texas Medical Center

Houston, TX 77030

Work Phone: 713 792-4000

Donald W. Newton

Department of Biological Sciences
Arkansas State University

P. O. Box 764

State University, AR 72467

Work Phone: 501 972-3082

Home Phone: 501 935-9236

Ralph M. Nichols
Pathology - EM Lab

St. Luke Episcopal Hospital
6720 Bertner

Houston, TX 77030

Work Phone: 713 791-3274
Home Phone: 713 723-8641

Garth L. Nicolson

Dept. of Tumor Biology

Univ. Tex. M. D. Anderson Hospital
6723 Bertner

Houston, TX 77030

Work Phone: 713 792-7481

David M. Niedosik
Biology

Baylor University

Box 7388

Waco, TX 76798

Work Phone: 817 755-2911

Andrea O’Connor

Dept. of Physiology & Cell Biology
UTHSC at Houston

P. O. Box 20708 MSMB 2.136
Houston, TX 77225

Work Phone: 713 792-5200

Home Phone: 713 893-3377

Lucia Olalde

Dept. of Pathology; E. M. Lab.
Brooke Army Medical Center
Building 2630

Fort Sam Houston, TX 78234
Work Phone: 512 221-4463

David R. Olmos

Dept. of Cellular & Structural Biol.
Univ. of Texas Health Sci. Center
7703 Floyd Cuxl Dr.

San Antonio, TX 78284

Work Phone: 512 691-6983

David J. Ohlmer

Houston Processing Center
Lifecell

1546 Lawson

Houston, TX 77023

Work Phone: 713 524-8300
Home Phone: 713 926-5502
Irving Ortiz

10818 Lazy Meadows
Houston, TX 77064

Home Phone: 713 469-1275

Michael C. Pace

3509 Pecos

Bryan, TX 77801

Work Phone: 409 845-7798
Home Phone: 409 268-0599




Robert L. Pardue

9209 Braes Bayou
Houston, TX 77074

Home Phone: 713 777-1887

Katherine Patterson

P. O. Box 1562
Jacksonville, TX 75766
Home Phone: 586-1419

Allan Dorland Pearsall
Department of Anatomy
Baylor College of Dentistry
3302 Gaston Ave.

Dallas, TX 75246

Work Phone: 214 828-8293
Home Phone: 214 691-4674

Linda P. Perez

E.M. Lab. Dept. of Pathology
Bldg. 2630

Brooke Army Medical Center
Ft. Sam Houston, TX 78234
Work Phone: 512 221-7134

Ted Pella, President

Ted Pella, Inc.

P. O. Box 2318

Redding, CA 96099

Work Phone: 800 237-3526

Mary Lou Percy

Quality Assurance Engineering Dept.

Texas Instruments

12509 Research Blvd.
Austin, TX 78769

Work Phone: 512 250-4251

Dan E. Posey

Institute for Research-Austin , Inc.

2221 West Beaker Lane
Austin, TX 78758
Work Phone: 512 834-9714

Jane Ann Pruitt

Dept. of Animal Science
Texas A&M University
Kleberg Center, Horse Section
College Station, TX 77843
Work Phone: 409 845-5779

Cindy Pfeiffer

Department of Biology
Rice University

P. O. Box 1892

Houston, TX 77251

Work Phone: 713 527-8101
Home Phone: 713 791-9939

Betty L. Petrie

Dept. of Virology & Epidemiology
Baylor College of Medicine

One Baylor Plaza

Houston, TX 77030

Work Phone: 713 799-4446

Home Phone: 713 661-6565

Kevin D. Phelan

Pharmacology and Toxicology
UT Medical Branch - Galveston
Galveston, TX 77550

Work Phone:409 701-1561
Home Phone: 409 765-6829

Richard A. Phillips, ALS
Dept. of Quality Assurance
North Star Steel Texas

P. O. Box 2390

Beaumont, TX 77704
Work Phone: 409 768-1211

Charles W. Philpott

Dept. of Biology

Rice University

Houston, TX 77001

Work Phone: 713 527-8101
Home Phone: 713 630-3446

Alfred Pick

ElectroScan Corp.

6345 Douglas Street

Plano, TX 75093

Work Phone: 214 250-6663
Home Phone: 214 380-1554

Marcia Pierce

Institute of Environmental Science
Baylor University

1817 S. 7th #6

Waco, TX 76706

Work Phone: 817 755-3405

Home Phone: 817 756-3426

Irene Piscopo

Consultant in Electron Microscopy
Phillips Electronic Instruments

85 McKee Drive

Mahwah, NJ 07430

Work Phone: 201 529-3800

Home Phone: 203 866-3193

David A. Prier

7900 Cambridge, #41H
Houston, TX 77054

Home Phone: 713 795-4792

Jane Ramberg
Dept. of Internal Medicine

Univ. of Texas Health Science Cent.

5323 Harry Hines Blvd.
Dallas, TX 75235

Work Phone: 214 688-3466
Home Phone: 214 291-8467

Richard Rebert

Sales Department

Electron Mircoscopy Sciences
7191 Lakeview Drive E
Mobile, AL 36695

Work Phone: 800 523-5874
Home Phone: 205 343-6923

Jennifer Reddy

Biology

Texas Christian University
P. O. Box 32916

Ft, Worth, TX 76129

Work Phone: 817 921-7265
Home Phone: 817 923-5536

Linda Sica Rehm
Department of Pathology
Baylor Cellege of Medicine
P. O. Box 20269

Houston, TX 77225

Work Phone: 713 791-4012
Home Phone: 713 665-4208

Barbara C. Reuter

Department of Biology
University of Texas at Arlington
P. O. Box 19498

Arlington, TX 76019

Home Phone: 817 654-1835

Rolland C. Reynolds

Univ. of Texas Health Science Cent.

5323 Harry Hines Blvd.
Dallas, TX 75235
Home Phone: 214 376-4034

Stephen Richards

Dept. of Res. & Develop. - Microbiol

Mary Kay Cosmetics, Inc.
1330 Regal Row

Dallas, TX 75247

Work Phone: 214 638-6750
Home Phone: 214 840-0604

Elizabeth A. Richardson
Dept. of Plant Pathology
University of Georgia
Athens, GA 30602

Work Phone: 404 542-2571
Home Phone: 404 549-9530

Kathryn Rightor

2100 Buchta Road #702
Angleton, TX 77515
Home Phone: 848-1325

David G. Ritchie

Cell Biology

Shriners Burn Institute

610 Texas Ave.

Galveston, TX 77550

Work Phone: 409 761-4230
Home Phone: 409 740-2091

Marcella Ritter

6560 Fannin, Suite 720
Houston, TX 77030

Work Phone: 713 667-9828

Ezquiel R. Rivera
Dept. of Biol. Sci.
University of Lowell
1 University Ave.
Lowell, MA 01854

Susan E. Robbins

Dept. of Pathology Rm: 212B
Baylor College of Medicine
1200 Moursund

Houston, TX 77030

Work Phone: 713 799-4658
Home Phone: 713 666-8592

Daniel K. Roberts

Dept. of Obstetrics & Gynecology
Univ. of Kansas Scool of Medicine
Wesley Medical Center

550 N. Hillside

Wichita, KS 67214

Work Phone: 316 688-3185

Home Phone: 316 684-1722

Lou A. Roberts

Anatomy

Medical College of Wisconsin
Milwaukee, WI 53201

Robin Robertson

Stephen F. Austin State University
3211 Pearl St. #703

Nacogdoches, TX 75961

Gary Rode

Route 4, Box 325

Denton, TX 76205

Home Phone: 817 497-4143

Brian Rogers
4541 NE Stallings #201
Nacogdoches, TX 75961

Ben Rosario

7900 North Stadium Dr. Apt. G-91
Houston, TX 77030

Home Phone: 713 797-0321

Jackie Lee Rose, Jr.
7900 Cambridge Apt. 9-2H
Houston, TX 77054
Home Phone: 713 795-0062

Teresa Rowles

Dept. of Veterinary Anatomy
Texas A&M University

3303 Lodgepole

College Station, TX 77840
Work Phone: 409 845-4289
Home Phone: 409 764-3957

F. Hermann Rudenberg
3327 Que Half

Galveston, TX 77550

Work Phone: 409 761-4707
Home Phone: 409 762-7185

Lew Rabenberg

Dept. of Mech. Eng.

Univ. of Texas at Austin
Materials Sci. & Eng.
Austin, TX 78712

Home Phone: 512 454-1478

Ruben Ramirez-Mitchell
The Cell Research Institute
Univ. of Texas

Biology Build. 311
Austin, TX 78712

Rae Denese Record
Biology

Texas A&M University
College Station, TX 77843
Work Phone: 409 845-1625

William J. Reitmeyer
Dept. of Pathology
Brackenridge Hospital

601 E. 15th St.

Austin, TX 78701

Work Phone: 512 476-6461

Mildred Richards

EM Center

Texas A&M University
BSBW # 129

College Station, TX 77843

Jennifer Richer

6032 Caprock Ct. #2101

El Paso, TX 79912

Work Phone: 915 747-5844

Philip D. Ricker

Dept. of Biological Sciences
Cell Research Institute
Univ. of Texas

Austin, Tx 78713

Work Phone: 512 471-6439

Elizabeth J. Root

Dept. of Home Economics
Univ. of Texas at Austin
GEA 115

Austin, TX 78712

Work Phone: 512 471-4682

M. Lea Rudee, ALS

Dean of Engineering

Univ. of California at San Diego
La Jolla, CA 92037

Work Phone: 619 452-4575

Melanie Ruiter
Graduate Nutrition
7611 Tisdale
Austin, TX 78757

H. Wayne Sampson

Dept. of Human Anatomy

Texas A&M Univ. Medical School
College Station, TX 77843

Work Phone: 409 845-4965

Home Phone: 409 693-1899

Albert J. Saubermann
Dept. of Anesthesiology
UTHSC at Houston

P. O. Box 20708

Houston, TX 77025

Home Phone: 713 729-9135

Takako 1. Sawada

Department of Pathology

U. of Texas Health Science Center
P. O. Box 20708

Houston, TX 77225

Work Phone: 713 792-8356

Home Phone: 713 776-3720

Robert L. Schelper

Dept. of Pathology

Unersity of Iowa College of Med.
Iowa City, IA 52242

Work Phone: 319 353-3429
Home Phone: 319 351-4669

Thomas A. Schifani
8314 Poplar Ridge
Humble, TX 77338

Karmen L. Schmidt

Dept. Pathology & Lab. Medicine
UTHSC at Houston

P. O. Box 20708

Houston, TX 77025

Work Phone: 713 792-5206
Home Phone: 713 667-7495
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John P. Schroeter

Biology

Baylor College of Medicine & Rice
Houston, TX 77251

Werner W. Schulz
Dept. of Pathology

Univ. of Texas Health Scienece Cent.

5323 Harry Hines Blvd.
Dallas, TX 75235

Work Phone: 214 688-2225
Home Phone: 214 351-3562

Betty Lou Schumaker

1321 E. 279th St. Apt. 204C
Euclid, OH 44132

Work Phone: 216 261-9791

Mary Schunder

Dept. of Anatomy

Texas College of Osteopathic
Medicine

Ft. Worth, TX 76107

Work Phone: 817 735-2038

Home Phone: 817 923-9863

Hubert Seaton

Department of Biology
University of Texas at Tyler
3900 University Blvd.
Tyler, TX 75701

Work Phone: 214 566-1471
Home Phone: 214 593-0325

Tommy C. Seawall

Dept. of Biology

Texas A&M University
College Station, TX 77843
Work Phone: 409 845-4347
Home Phone: 409 823-7687

Cheryl Lamke-Seymour
603 Sherwood

Richardson, TX 75080
Home Phone: 214 644-3079

Michael Schmerling, ALS
Dept. of Mechanical Eng.
Univ. of Texas at Austin
Austin, TX 78712

Work Phone: 512 471-3168

Barbara Schneider

Dept. of Pathology
UTHSC at San Antonio
7703 Floyd Curl Drive

San Antonio, TX 78284
Work Phone: 512 567-4079

Randy Scott

Electron Microscope Center
Texas A&M University
College Station, TX 77843

Sharla Short-Russell

Dept. of Biological Sci.
Texas Tech Univ.

Box 4149

Lubbock, TX 79409

Work Phone: 806 742-2704

Helga Sittertz-Bhatkar

EM Center

Texas A&M University
College Station, TX 77843
Work Phone: 409 845-1129

G. Con Smith

Dept. of Virology & Immun.

Southwest Foundation For
Biomedical Research

P. O. Box 28147

San Antonio, TX 78284

Work Phone: 512 674-1410

Jerome H. Smith

Dept. of Pathology & Lab. Medicine
Texas A&M Univ.

College of Medicine

College Station, TX 77843

Work Phone: 409 845-7287
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Nancy K. R. Smith

Dept. of Cellular & Structural Biol.
Univ. of Texas Health Sci. Center
7703 Floyd Curl Drive

San Antonio, TX 78284

‘Work Phone: 512 691-6545

Melanie Joy Springer
Dept. of Biology

Trinity University

715 Stadium Dr.

Box 1100

San Antonio, TX 78284
‘Work Phone: 512 737-4925

Pattye E. Staub

Cell Biology and Anatomy

Texas Tech Univ. Health Sci. Center
3601 4th St.

Lubbock, TX 79430

Work Phone: 806 743-2706

Marguerite Guimond Stauver
610 Jupiter

Denton, TX 76201

Home Phone: 817 382-2934

Lisa S. Stein

Dept. of Vet. Anatomy
Texas A&M University
College of Vet. Medicine
College Station, TX 77843
Work Phone: 409 845-8333

Bill Stewart

Dapple Systems

355 W. Olive Ave.
Sunnyvale, CA 94086
Work Phone: 408 733-3283

Lawrence W. Stocker
Southwest Regional Manager
Edwards High Vacuum, Inc.
1700-A. Smith Road

Austin, TX 78721

Work Phone: 512 385-8298

Lucille V. Stribling

Vet. Scin. Div. Path Branch
U.S.A.F. School of Aerospace Med.
2927 Cato

San Antonio, TX 78223

‘Work Phone: 512 536-3554

Brian P.-Sullivan

Dept. of Biology

Texas A&M University
College Station, TX 77843
Work Phone: 409 845-1625

Kathryn Thomas Shaffer

Dept. of Surgery, Div. Exp. Biology
Baylor College of Medicine

One Baylor Plaza

Houston, TX 77030

Work Phone: 713 799-4655

Home Phone: 713 790-0649

John M. Shelton

4366 Point Bld. #304
Garland, TX 75043

Work Phone: 214 688-2280

John P. Shields

Dept. of Biology

Stephen F. Austin State University
P. O. Box 13003

Nacogdoches, TX 75962

Work Phone: 409 569-3601

Home Phone: 409 560-6767

Robert T. Short II

21219 Waymare Lane
Spring, TX 77388

Work Phone: 713 358-2662
Home Phone: 713 578-7160

Shuttlesworth

Department of Biology
University of Texas at Tyler
3900 University Blvd.
Tyler, TX 75707

Leo D. Simone

State University of New York
College of Potsdam

NY 13676

Work Phone: 315 267-2272
Home Phone: 315 262-2081

Perry K. Simmons

Dept. of Pathology

St. John Medical Center
1923 South Utica Ave.
Tulsa, OK 74104

Work Phone: 918 744-2553
Home Phone: 918 747-6708

Steven E. Slap

EBTEC Corp.

P. O. Box 468

Agawam, MA 01001

Work Phone: 413 786-9322

Kathryn B. Smith

Dept. of Pathology & Lab. Med.
UTHSC at Houston

P. O. Box 20708 MSB 2.136
Houston, TX 77225

Work Phone: 713 792-5200
Home Phone: 409 848-1325

Mark Snuggs

Life Cell

1200 Binz Suite 1380
Houston, TX 77040

Work Phone: 713 524-8300
Home Phone: 713 665-1947

John T. Stasny
Lifecell Corp.

1200 Binz
Houston, TX 77381

Mannie C. Steglich

Dept. of Pathology

Univ. Texas M. D. Anderson Hospital
1515 Holcombe

Mail Box #85

Houston, TX 77030

Work Phone: 713 792-3310

Home Phone: 713 489-1626

Anthony E. Stephens

Silicon Engineering Laboratory
Texas Instruments Inc.

P. O. Box 84 M/S 886
Sherman, TX 75090

Work Phone: 214 892-5741
Home Phone: 214 892-4966

Graham Stevens

G. S. Instruments

6010 Dyer Brook Dr.
Houston, TX 77041

Work Phone: 713 850-6677
Home Phone: 713 466-7983

James R. Stewart

Dept. of Biology

University of Texas at Tyler
3900 University Blvd.
Tyler, TX 75701

‘Work Phone: 214 566-1471
Home Phone: 214 839-4982

James Stinson

Dept. of Pathology
Scott & White Clinic
Temple, TX 76501
Home Phone: 773-3267

Ralph W. Storts

Dept. of Veterinary Pathology
Texas A&M University
College Station, TX 77843
Home Phone: 409 696-7453

Randall Stovall

Dept. of Biology

Valencia Commuunity College
1505 Willingham Rd.
Chuluota, FL 32766

Work Phone: 407 299-5000
Home Phone: 407 365-4023

Michael Suderman

Vet. Microbiology and Parasitology
Texas A&M University

College of Vet. Medicine

College Station, TX 77840

Work Phone: 409 845-4476

Home Phone: 409 693-0692

Betty-Ann E. Svendsen
Dept. of Biology

Texas Christian University
P. O. Box 32916

Ft. Worth, TX 76129

Work Phone: 817 921-7165
Home Phone: 817 763-9221

Harley D. Sybers

Dept. of Pathology

Univ. of Texas Medical School
Houston, TX 77025

Home Phone: 721-2830

Andrea F. Tate

Pathology

UT Health Science Center at S.A.
7703 Floyd Curl

San Antonio TX, 78284

Work Phone: 512 567-4053

Jill A. Tatum

Dept. of Biological Sciences
Texas Tech University
Lubbock, TX 79409

Work Phone: 806 742-2704

Alan Taylor

Dept. of Microanatomy
Baylor College of Denistry
3302 Gaston Ave.

Dallas, TX

Home Phone: 214 690-1303

Carl F. Tessmer
Route 5, Box 5291
Belton, TX 76513

Joan Thompson
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ADVANCED CRYOTECHNOLOGY: The LifeCell® Process

Analytical techniques in electron microscopy
place stringent requirements on biological
sample preparation. The method of choice
often employs cryofixation, which can be
technically difficult and often lacks
reproducibility.

CRYOFIXATION

LifeCell’s automated CF 100™ Cryofixation System
takes the guesswork out of cryofixation. Ali critical
parameters of this metal-mirror device are optimized
and microprocessor controlled, providing unsurpassed
quality of preservation, ease of use and reproducibility.

CF 100™ Cryofixation System

HUMAN NEUTROPHIL/ANTI-
LACTOFERRIN. This fresh
cell suspension was pre-
pared by the LifeCell® Pro-
cess with osmium tetroxide
vaporand Spurr’sresin. Col-
loidal gold labeling is specific
to a subset of granules. (Cour-
tesy Dr. E.S. Buescher, University
of Texas Health Science Center at
Houston)

MOLECULAR DISTILLATION DRYING

LifeCell’s MDD-C™ Console Molecular Distillation Dryer
is programmed to dry optimally cryofixed samples at
extremely low temperatures without organic solvent
extraction or ice crystal damage. The dried samples
are resin infiltrated for convenient room temperature
sectioning.

| LifeCell

Samples prepared by the LifeCell® Process exhibit
finely detailed ultrastructure and are stabilized for
immunocytochemistry, elemental analysis, and other
analytical techniques.

LifeCell’s CF 100 and MDD-C are distributed in
the United States by Philips Electronic Instru-
ments, Inc. LifeCellalso offers contractresearch
laboratory services. S

MDD-C™ Console Molecular Distillation Dryer

FOR MORE INFORMATION, CALL OR WRITE:

PHILIPS pH I I-I ps

CORPORATION @
LifeCell Corporation e .
3606-A Research Forest Drive Philips Electronic Instruments Company
The Woodlands, Texas 77381 A Division of North American Philips Corporation

Telephone (713) 367-5368 (800) 338-9036 85 McKee Drive

Fax (713) 363-3360 Mahwah, NJ 07430
© 1989 LifeCll Corporation Tel. (201) 529-3800




Join EMSA

Electron Microscopy Society of America

— ENJOY THESE ADVANTAGES —

B EMSA Bulletin twice each year

» Special subscription rates
on microscopy journals

> Employer/employee listings

» AV Tape Rental and Copying Privileges

> Microscopy Book List

> Poster Exhibit Use

» Tutorials and Demos at National Meeting

> Listing of Short Courses in Microscopy

» Instrument Instructions Clearing House

> Listing of Microscopy Software and other AVs

» Annual meeting that covers all areas of
microscopy with exhibits of
current instruments & supplies

and

» Lots of new friends as microscopists
are great people and friendly!

- Write for a membership form

EMSA

P.O. Box EMSA — Woods Hole, MA 02543
(617) 540-7639
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Diatome
ultra-thin

For incomparably
uniform sections—
free from scoring
or compression,

Diatome cryo-dry
Triangular stainless
steel holder for
dry cutting at low
temperatures.

Diatome semi
For cutting semi-
thin sections.

Diatome cryo-wet
For wet cutting.
Boat is made from
precision crafted
stainless steel.

Diatome histo
Diamond knife for
light microscopy.
Cuts sections
without chatter or
compression.

Diatome Diamond Knives. The ultimate in precision and reliability.
For Electron Microscopy, four perfect edges.
Each knife is hand crafted in Switzerland from gem-quality diamonds.
Diatome, your guarantee for accuracy and durability.
For Light Microscopy, the perfect edge.
An unbeatable combination of quality and value.

For a perfect cut every time, look for the name that is leading the way, Diatome.

DiATOMENIS]

Write or call today for more information.
P.0. Box 125, Fort Washington, PA 19034
Telephone: (215) 646-1478 o Toll free: 1-800-523-5874 @ Fax: (215) 246-8931




Speed, Sophistication and Performance.
The New Zeiss EM 900
Transmission Electron Microscope

The transmission electron microscope with
ease of operation for high-quality
micrographs and high specimen throughput.

Carl Zeiss, Inc.

One Zeiss Drive
Thornwood, NY 10594
914 - 747 - 1800

i=

Speed:
@® The turbomolecular pump reliably
provides an ultraclean vacuum and
a pump-down time of less than

5 sec for specimen exchange.
Sophistication:

® The microprocessor-controlled
sheet film camera offers detailed
data documentation.

@ The electronic stage control
permits the storage and automatic
relocation of up to 100 specimen
positions: this means efficient
specimen screening and economical
photography.

® The CCD and TV camera
systems provide distortion-free
widefield imaging.

@ The computer offers programs
for systematic specimen screening
and photomontage work using .
stage and camera control; exten-
sive recording, storing and printing
possibilities for specimen data and
instrument parameters, on-line
morphometry and statistics;

3-D reconstructions.

Performance:

@ Excellent resolution in all
magnification ranges allows large-
scale enlargements either of the
entire negative - up to poster for-
mat - or of small details contained
in the negative.

® Distortion-free widefield micro-
graphs even at low magnifications.

Perforimance through innovation
Zeiss Electron Microscopes

ZElss For the full story,

contact the
Electron Optics
Division
WESECEMEWE 4t (914) 681-7741.




PRECISELY DENKR

For brightness and long life, DENKA LaBs cathodes lead the way.

Lanthanium Hexaboride (LaBs)
single crystal cathodes have
revolutionized electron beam
technology. The intense, coherent
beam produced by an LaBs cath-
ode is superior in every way to
tungsten. But all LaBs cathodes
are not created equal. To find out
who is recognized as the
industry leader, just open the
wehnelt of a new JEOL, Philips,
Cambridge or ISI electron micro-
scope. You'll find only one brand
of LaBe cathode installed: the
DENKA Model 3.

DENKA manufactures the
industry’s purest, highest quality
LaBs crystals for use in our cath-
ode tips. We start with crystals
larger than any other manufac-
turer can grow. Our high-quality
cathodes represent the pinnacle
of precision processing technolo-
gy and quality control for the
precision electronics industry. But

quality also shows in the way the
DENKA LaBs Cathode, Model 3,
performs on the job.

Scan our possibilities:

HIGH BRIGHTNESS. An LaBs beam is ten
times brighter than tungsten, has superior
resolution, and features a wide range of
acceleration voltages. It provides sharp, clear
pictures down to the smallest detail.

LONG LIFE. Heat and vacuum are the final
determiners of any cathode tip’s life, but at
1550°C and a vacuum of 107 Torr, a service
life of about 500 hours can be expected, far
longer than the expected life of other brands.
STABILITY. Thanks to its simple and
durable construction, every DENKA LaBs
Cathode, Model 3, offers a stability of better
than 3 percent per hour at 1550°C, encour-
aging long-term test and research uses:
INTERCHANGEABILITY. There's no need
to buy a new electron microscope just to
enjoy DENKA quality. Among the many
brands for which the DENKA LaBs Cathode,
Model 3, is available are JEOL, ISI, Hitachi,
Philips, Cambridge, Amray, Zeiss, Siemens,
and many more.

We're building the best LaBs
cathodes and we're making them
only one way — Precisely, DENKA.

UENKA

DENKI KAGAKU KOGYO KABUSHIKI KAISHA
4-1, Yuraku-cho 1-chome, Chiyoda-ku,
Tokyo 100, Japan.

Telephone: (03) 507-5268 °

For inquiries, please contact:
U.S.A. & CANADA
Energy Beam Sciences
P.O. Box 468, 11 Bowles Road, Agawam, MA 01001,
Telephone: Toll Free 800-992-9037
Telex: WUI 6502639747
(Importer)
Mitsui Plastics inc. .
1-11, Martin Ave. White Plains, NY 10606
Telephone: (914) 287-6831 Fax: (914) 287-6850
EUROPE
Diisseldorf: MITSUI & CO. DEUTSCHLAND GmbH
DUSCP SECT. :
4000 Disseldorf 1, Kénigsallee 92a, FR. GERMANY
Telephone: (211) 87980
Cable: MITSUI DUSSELDORF
Telex: Call No. 8582081
Answer back code: 8582081A MIT D
London: MITSUI & CO. UK LTD. LDNCP SECT.
Temple Court, 11, Queen Victoria Street, London
EC4N 48B, UNITED KINGDOM
Telephone: (01) 822-0321
Cable: MITSUI LONDON Telex: Call No. 886110
Answer back code: 886110 MITSUI G




FOCUS ON HITACHI'S WIDE

RANGE OF INNOVATIVE SEM’S

Model S-2100 SEM: [J 60 A Guaranteed
[ Super Auto Focus [J Fully Automatic
Computerized Astigmatism Correction

[1 4" Specimen Capability [ Accelerating
Voltage Range: 1kV-25kV

Model $-2500C SEM: (1 60° conical lens
allows high resolution on large samples at
high tilts. O] High take-off angle for EDX and
WDX at 12 mm working distance [] Mouse- ~
driven computer stage option 0 40A
guaranteed resolution with W, 30A with

LaBg (Option)

Since 1910 Hitachi has pioneered
in electrical devices and, later,
with electronic instruments and
other high technology equipment.
It has grown to become one of the
50 largest industrial corporations
in the world, and has secured over
20,000 patents through consistent
R&D efforts. Through these
efforts, Hitachi has developed a
comprehensive line of SEMs to fit
every application and budget.

Model S-2300 SEM: [ Unique new objective
lens design guarantees 45A with tungsten
source L] Accelerating voltage range from
500V to 25kV in 35 steps [ Large specimen
chamber accommodates 6" specimens [ Fully
automatic computerized astigmatism correction

Model 5-2500C 4 Delta: [ Built-in EDS
keyboard and monitor (] Reads and sets
microscope parameters via EDS OJ Automated
programmable stage [J Built-in image
processing [1 60° conical lens allows EDX and
WDX analysis at 12 mm working distance

O Light element detector standard

Standard Hitachi SEM features:

J Fully Computerized Operation
L] Super Auto Focus

J Auto Brightness/Contrast

[[] Auto Magnification Correction
[[] Dynamic Stigmator Monitor
[J Auto Data Display

@ HiTacHI

SCIENTIFIC INSTRUMENTS

Nissei Sangyo America, Lid.

Model 5-2500 SEM: [J Large specimen
chamber, accommodates 200 mm diameter
specimens [ High take-off angle for both
WDX and EDX analysis, expandable to full
EPMA [J Fully automatic computerized
astigmatism correction [1 In-lens detection
system [ 35A guaranteed with W, 25A with
LaBy, (Option)

Model §-2500 4 Delta: (J Built-in EDS
keyboard and monitor [J Reads and sets
microscope parameters via EDS [] Automated
programmable stage [] Built-in image
processing [ In-lens detection system [J
High take-off angle for EDX and WDX
analysis [ Light element detector standard

Call now and let Hitachi expand
your world of microscopy at our

West and East Coast Applications
Labs:

460 E. Middlefield Road
Mountain View, CA 94043
415-969-1100

25 West Watkins Mill Road
Gaithersburg, MD 20878
301-840-1650
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