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The Latest Tips for
E.M. & Histology Specimen Preparation

- Pelco® CryoPliers: the portable quick-freeze
device

» Peldri II: tissue drying for S.E.M.

- ALKAR Glass: the hardest, for ultrastructure
and histology preparations

39800 Pelco® CryoPliers based on a design by Dr. Linda J. McGuffee, Department of
Pharmacology, University of New Mexico School of Medicine, Albuquerque, NM.

i ngitudinal s
quick-frozen with the CryoPliers, freeze-dried, vapor fixed with osmium
tetroxide, and embedded in Spurr resin. There is less ice damage in the
/= sarcomeres at the top of the figure than at the bottom. - Sarcomere

structure is well preserved. Z = z-line, S = sarcoplasmic reticulum, M =
mitochondria. Magnification = 25000X. With permission: Dr. A.Q. Jor-
gensen, Department of Anatomy, Univ. of Toronto, Toronto, Ontario,
Canada. (Note: original print reduced 57% as shown above)

» Dual precision finished freezing stages are self aligning and con-
structed of pure O2-free copper to assure optimum heat transfer.

* Freezing stages are easily disassembled for polishing, using the
included Pin Guide Block.

* Handles are constructed of a high-tech proprietary polymer es-
pecially formulated for cryo-operations, providing minimum tem-
perature distortion and heat transfer.

» Convenient adjustment for degree of specimen contact.

* Simple to set up, simple 1o use.

39800 Pelco® CryoPlier Accessories included with the CryoPlier

U.S. Patent No. 4,735,794
Patents Pending Worldwide

. ™ An Alternative to Critical Point Drying;
e rl n Simple... no high pressures or temperatures
involved and no special equipment needed

Can you tell which one of these two samples was processed
with Peldri Il and which one was done by critical point drying? ) i

1240 Peldri ll, 125g 1242 Peldri ll, 250g

ALKAR™ Ultramicrotomy and
Histology Glass
NEW...
Hardest quality microtome glass for the best
and most durable cutting edge ii

8700 ALKAR Glass Strips, Ultramicrotomy b ANRIVERSARY

8750 ALKAR Glass Strips, Histology
both above: 6.4 x 25 x 400mm, pkg/30

e Ted Pella, Inc.

. The Electron Microscopy Supply Center, P.O. Box 2318, Redding, California 96099-USA
Telephone: 916-243-2200 + 1-800-237-3526(USA) + 1-800-637-3526(CA) * FAX: 916-243-3761 * Telex: 683 454 Pelco Redg
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THE SINGLE SOURCE

[BiOCEll Gold Conjugates

for Electron Microscopy, Light Microscopy, Immunoblotting

SN S

Simply the best, guaranteed. But don't take our word for it. Please compare
BioCell immunogold conjugates with anyone else’s, specification by specification.

We guarantee:
A Highest sensitivity (all grades) A Minimum cross reactivity (all grades)
A Lowest clustering (EM grade) A High concentration :
A Narrowest size variation (EM grade) A Stability for over a year at 4°C

Immunolabelling made simple. (BioCell. Exclusively from Energy Beam Sciences.
Call toll-free for technical assistance or free sample.

Energy Beam Sciences - 11 Bowles Road/P.0. Box 468 « Agawam, MA 01001

"Wy
- — N /
%f Our Customer Service Hotline
-=gl e
Ny 800-992-9037, (413)786-9322 (in MA)




Treasurer's Report

TSEM, Inc., has started the process of finalizing tax from the IRS. Our legal counsel advises that he sees no
exemption with the Internal Revenue Service. The process problem in the society ultimately gaining IRS approval.
requires financial records for the past three years and Sincerely,

proposed budgets for the next two. We are currently waiting
for documents to complete our 1985 records. The process is @MA%
a long one, and it will take some time to get final approval

Bob Droleskey

Treasurer, TSEM, Inc.
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' Rat Kldney
Endothelial Cell :
Within Glomerulus: Rnsimace Panew
Cryofixed with the : .
CF 100", dried by
Molecular Distillaton, .

Vapor Phase Osricated, Preumatic Shutter

and embedded in
Spurr's Resin.

“‘CF 100™ FEATURES INCLUDE:

» Parameter-Prompted Microprocessor, Monitors and Controls All
Functions, Minimizing Variation From Cycle to Cycle.

» Pnieumatic Plunger System for Bounce-Free Specimen Delivery with
Linear Force,

= Double-Gold Plated, Pure Copper Cryogenic Block with Mirrored To learn more about how you tan obtain superior

Stirface Maintained in Hydrocarbon-Free Vacuum Chamber. Cryofixation, as well as the advantages of Molecular
s Automatic Block Regeneration in Vacuum {Cycle Time: = 3 minutes} Distillation Drying, call or write:

o Temperature Sensor at Cryogenic Block Surface,
s Pnieuimatic Shutter System Minimizes Cryogenic Block Exposure to

. Atmosphere and Hence Contamination During Sample Delivery. °
® Room Temperature Gas Reversal of Vacuum at the Instant of Sample l l"fé ll
CORPORATIO

Vakum System

Delivery Prevents Precooling Damage to Specimen.

e Easy-to-Read Gauges Indicate Cryogenic Block Surface Temperature
and Chamber Vacuum. 3606 A Research Forest Drive

@ Depth of Cryofixation in Excess of 15 Mlcrons with Liquid Nitrogen The Woodlands, Texas 77381
used as Cryogen. {713} 367-5368  [800] 338-9036
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COMPUTER-GENERATED BLOCK LABELS
FOR TRANSMISSION ELECTRON MICROSCOPY

M. Steglich, M.S.

Department of Pathology
Box 85
The University of Texas
M.D. Anderson Hospital and Tumor Institute
1515 Holcombe Blvd.
Houston, Texas 77030
(713) 792-3310

INTRODUCTION

The labeling of tissue blocks is a critical step in the
processing of tissue for transmission electron
microscopy. In this paper, a method is described for
preparing block labels rapidly and reliably with the
use of a computer program written in BASIC.

In the Pathology EM laboratory at the University of
Texas System Cancer Center, specimens submitted for
electron microscopy are given sequential numbers that
are cross-referenced in a computer database with the
pathology department’s accession number and the
patient’s hospital number. For each specimen, a
minimum of five pieces of tissue are embedded in
BEEM capsules, and a reserve supply is embedded in
a single disk. In the case of solid human tumors, the
EM specimen has been visually selected by a
pathologist, and it is therefore likely that at least
some of the blocks will be representative and of
suitable quality for ultrastructural evaluation. In the
case of needle biopsies, it is often necessary to section
a larger number of blocks before one containing tumor
cells is found, and our practice is to embed all the
tissue from aspirates and the entire core of a cutting
needle biopsy. Entire endomyocardial biopsies are
also embedded in capsules.

Individual tissue blocks must be legibly labeled,
and it is time-consuming and often unreliable to print
them by hand using a pencil. Until recently, our
practice was to type the labels with a IBM Selectric III
typewriter equipped with a correctable film ribbon.
The labels were consistently readable, but their
preparation required a moderate amount of time, and
typographic errors were not uncommon. I have
therefore devised a computer program to eliminate
these disadvantages. It is simple to use, and can be
run by a technician who is not familiar with details of
computer operation, by following a few simple steps.

The program allows the preparation of labels for an
unlimited number of specimens commencing with any
selected specimen or experiment number. Each can be
subdivided, if desired, into as many as 26 subgroups.
The subgroups can in turn have an unlimited number

of labels, but all the subgroups will have the same
number of labels. The labels are printed on standard
typewriter paper. They are cut out, and in our
laboratory, the first label consisting only of the
specimen number, is placed in a disk with the reserve
supply of tissue. The remaining labels, which are
consecutively numbered, are trimmed and placed
inside the BEEM capsules.

The program is written in the BASIC programming
language for an IBM PC-AT computer coupled to a
Quietwriter printer. To copy the program onto your
computer the BASIC software must be on the program
disk (either hard disk or floppy). Load BASIC (or
BASICA if you are using advanced BASIC), and when
the prompt appears, type in the program as written.
Finish by typing SAVE “EMNUMBERS”’ (or whatever
name you select for the program). The program will
be stored on the disk with your BASIC files and can
be accessed with the following commands:

BASIC (or BASICA if you use advanced BASIC)
Load “EMNUMBERS”

Run “EMNUMBERS”’

Follow program prompts

oW N R

PROGRAM

10 LPRINT CHR$(27);CHR$(73);CHR$(1);

20 PRINT “ENTER FIRST EM NUMBER”’: INPUT E
: PRINT E ““Correct ? (Y/N)”

30 G$=INPUT$(1)

40 IF G$ <> “Y” THEN IF G$ <> “y”’ THEN
PRINT CHR${7):GOTO 20

50 PRINT “ENTER LAST EM NUMBER” : INPUT L
: PRINT L ““Correct ? (Y/N)”’

60 H$=INPUTS$(1)
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70

80
90

100
110

120
130
140
150

160
170
180
190
200
210
220
230

240
245
250
260
270
280
290
300
310
320

330
340

350
360

370
380
390
400

410

10

IF H$ <> “Y” THEN IF H$ <> “‘y”’ THEN
PRINT CHR$(7):GOTO 50

PRINT : PRINT “EM NUMBER” E

PRINT “ENTER NUMBER OF SPECIMENS FOR
THIS NUMBER (1=A,2=B,3=C,4=D,5=E...)"
. INPUT S : PRINT

IFF S=0 THEN GOTO 90

IF S>26 THEN PRINT “I AM NOT
PROGRAMMED TO PRINT MORE THAN 26
SPECIMENS’’

IF S>26 THEN PRINT CHR$(7)
PRINT
IF S>26 THEN GOTO 90

PRINT “ENTER THE NUMBER OF BLOCKS” :
INPUT B : PRINT

IF B =0 THEN GOTO 150
IF $>1 THEN GOTO 240
LET N =0: LPRINT E : GOTO 210
LPRINT E CHR$(8) -’ CHR$(8) N
IF N = B THEN GOTO 220
LET N=N+1 : GOTO 190
IF E=L THEN GOTO 320

LET E=E + 1: PRINT “NEXT EM NUMBER” E :
GOTO 90

Z-0
LET Z=Z7+1

LET X = 65

LET N =0: LPRINT E CHR$(X) : GOTO 290
LPRINT E CHR$(X) “*-’* CHR$(8) N

IF N=B THEN GOTO 300

LET N=N + 1: GOTO 270

IF S=Z THEN GOTO 220

LET Z=Z+1: LET X=X+1 : GOTO 260

PRINT “DO YOU WANT TO MAKE ANY MORE
LABELS 7 (Y/N)”

7$ = INPUT$(1)

IF Z$ <> “Y” THEN IF Z$ <> ““y”’ GOTO
360

GOTO 20

LPRINT CHR$(27); CHR$(73); CHRS$(0):
CHR$(12);

REM THE FOLLOWING PRINTER CONTROL
CODES ARE FOR THE IBM QUIETWRITER

REM LINE 10 - CHR$(27); CHR$(73); CHRS$(1); -
CHANGE FONT TO HOLDER *

REM LINE 360 - CHR$(27); CHR$(73); CHR$(0);
- CHANGE TO TO HOLDER A

REM LINES 40, 70, AND 120 - CHR$(7); - BELL

REM LINES 190, 260 AND 270 - CHR$(8); -
BACKSPACE

TSEM]J Vol. 19:2, 1988

420 REM LINE 360 - CHR$(12); - FORM FEED
430 SYSTEM

MODIFYING THE PROGRAM

Lines 370 through 420 are REM statements. They
have no function other than to serve as reminder
statements and have no effect on running the
program. If using a printer other than the Quietwriter,
refer to these statements to determine what
Quietwriter printer code was used in which line for
what purpose (i.e. line 380 tells you that in line 10 of
the program, the printer code to change to font holder
* is ““CHR$(27); CHR$(73); CHR$(1);”’}. Every printer
manual will have a listing of all the control codes for
the printer. Check all of the REM statements to
determine if the printer codes in the referenced line of
the program need to be modified for the printer which
will be used.

This program was written to conform with our
standard procedure of having a Courier 10 PC font
typestyle in holder ““A’’ (which is the standard
holder) of our Quietwriter and a Prestige 15 PC font
typestyle in holder ‘‘**’ (which is the alternate
holder). The program is written to print the numbers
with the font typestyle in holder ““*’’, To print with
the font typestyle in holder ““A”’, delete line 10 and
change line 360 to read ““LPRINT CHR$(12);"’.

If using a printer other than the Quietwriter, such
as the Proprinter, lines 10 and 360 will need to
modified. To print with the standard print of the
Proprinter, delete line 10 and ‘“CHR$(27); CHR$(73);
CHRS$(0);”’ in line 360. To have the Proprinter print in
Condensed Print, look up the printer codes in the
Proprint manual. You will find that the printer code
for Condensed Print is “‘LPRINT CHR$(15)’’. This will
replace ““LPRINT CHR$(27); CHR$(73); CHR$(1);”’ in
line 10. Likewise, to return the printer to its normal
printing mode, find the printer code to cancel the
Condensed Print mode. The printer code for canceling
the Condensed Print mode is ‘“LPRINT CHR$(18)".
This will replace ““LPRINT CHR$(27); CHR$(73);
CHRS$(0);”’ in line 360. Any other changes for the
printer will be done in a similar manner. If a prefix is
needed in your EM number, then the following lines
will need to be added or changed:

15 PRINT “ENTER PREFIX’ : INPUT P$
230 LET E=E+1: PRINT “NEXT EM NUMBER"'E
231 PRINT “DO YOU WANT THE SAME PREFIX
FOR” E““? (Y/N)”
232 J$=INPUT$(1)

233 IFJ$ <> “N” THEN IF J$ <> “n’’ THEN
. PRINT P$ E : GOTO 90




235 PRINT “ENTER NEW PREFIX’’
237 INPUT P$ : GOTO 90

This will enable any combination of characters to be
used as a prefix for the EM number.

260 LET N=0: LPRINT P$ CHR$(8)E CHR$(X) :

GOTO 290
270 LPRINT P$ CHR$(8)E CHR$(X)

26798
26798-1
26798-2
26798-3
26798-4
26798-5
26799A
26799A-1
26799A-2
26799A-3
26799A-4
26799A-5
26799B
26799B-1
26799B-2
26799B-3
26799B-4
26799B-5

Acknowledgment

The author would like to thank Madonna M. Yancey for typing this

e CHR$(8] N manuscript.

FIGURE 1: EM numbers from the program
for the IBM PC-AT and the Quietwriter
Printer, using a Prestige 15 PC font

typestyle.

EM88-26798
EM88-26798-1
EM88-26798~-2
EM88-~26798-3
EM88-26798-4
EM88-26798-5
EM88-26799A
EM88-26799A-1
EM88-26799A-2
EM88-26799A-3
EM88-26799A-4
EM88-26799A-5
EM88-26799B
EM88-26799B-1
EM88-26799B-2
EM88-~26799B-3
EM88-26799B-4
EM88-26799B-5

FIGURE 3: EM numbers from the program
for the IBM PC-AT and Quietwriter printer

modified for a prefix.
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FIGURE 2: EM numbers from the program
modified for the IBM PC-AT and  the
Proprinter using condensed print.
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FORELINE TRAP
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IN SHORT

CRITICAL POINT DRYING

By

David Cowell

WHY DRY?

The advent of Scanning Electron Microscopy (SEM)
in the study of surface morphology in biclogical
applications made it imperative that the surface detail
of specimen was preserved. Air (evaporation) drying
of specimens can cause deformation and collapse of
structures. The primary cause of such damage being
the effects of surface tension. The specimen is
subjected to forces which are present at the phase
boundary as the liquid passes into a gas phase and
evaporates. The most common specimen medium,
water has a high surface tension, while that for
acetone is several times lower. The surface tension
could be reduced by substitution of a liquid with a
lower surface tension, with expectations of reduced
damage during drying.

WHAT IS A CRITICAL POINT?

Initial experiments were conducted, using CO, to
find what volume changes occured to a fixed mass of
gas, when the temperature was held constant and the
pressure varied. This was done for a series of fixed
temperatures. The results are best understood by
considering the graph obtained from plotting pressure
(P) against volume (V) for the series (Fig. 1); the
curves obtained are termed isothermals.

Lo

200

Vapos and Licuad

VOLUME

FIGURE 1: Isothermals for CO,.

(wet specimen)
HO
)
Acetone 30%*
)
100%
N8
COZ* *
{
CPD
(dry specimen)

* 50/60/70/80/90 Typically 10 min each.
** Flush typically 3 times.

In the simplest terms, the graph can be interpreted
in this way: There are six isothermal plots. Three
show very vertical and horizontal portions {(0°, 10°,
20° C), and three are more regular curves (31.1°, 40°,
50° C). The vertical portions for the three lower
temperatures demonstrate no volume change with
increasing pressure and signify an incompressible
liquid. The horizontal portions show an abrupt
change from the liquid state (vertical line) to the
down sloping gaseous state. These three graphs are
essentially the same except that the specific transition
points are different due to variations in temperature.
Effectively, what this demonstrates is that within this
temperature range the gas is compressible and will
abruptly change from the liquid to the gas state at a
certain pressure. In terms of specimen preparation,
this can result in drying artifacts.

The three curved plots for the higher temperatures
do not show horizontal portions and therefore do not
possess an abrupt phase change. The temperature at
which this begins to happen is called the Critical
Temperature. This critical temperature has an
associated critical pressure and density and for any
particular mass of gas, a critical volume. In terms of
specimen preparation, what this means is that if we
heat the liquid (CG,) in a closed system it will reach a
point where there is no difference between the liquid
and vapor phases. Furthermore, the graph shows that
if the liquid is kept at or above the critical
temperature, it will be in and remain in the vapor
state (it can not form a liquid at the critical |
temperature) until the pressure is reduced to zero.

It is apparent that we can utilize the critical point
phenomenon as a drying technique, as it achieves a
phase change from liquid to dry gas without the
effects of surface tension and is therefore suitable for
delicate biological specimens.

CO, remains the most common, but not the only,
medium for which to apply the CPD procedure, and is
termed the ‘‘transitional fluid’’. It is not miscible with
water and we have to replace the water in the
specimen with another fluid which is compatible with
CO.,. This is ideally the intermediate fluid which can
also be used as a dehydrating fluid. These two
descriptions are sometimes interchanged depending
on the portion of the procedure being discussed. Prior
to any of these stages the specimen is typically
preserved with aldehyde and osmium fixatives.

The specimen is usually processed through varying
concentrations of dehydration fluid, culminating in
complete replacement of the water with the

TSEM]J Vol. 19:2, 1988 13 J
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intermediate fluid. Because it has a low surface
tension the specimen is less likely to experience
damage due to evaporation while quickly transferring
it to the CPD chamber. Being miscible with CO,, the
intermediate fluid ensures satisfactory conditions for
exchange with the transition fluid. This is done by
flushing or purging the CPD chamber with several
changes of CO,.

7

FIGURE 2: A Critical Point Dryer.

“TRUE”’ CRITICAL POINT

Ideally, we wish to have a situation where the
liquid fills the specimen chamber while still only
accounting for approximately 50% of the total volume
available. This is to ensure that the specimens are not
uncovered during initial flushing stages, and in
addition, this should enable the Critical Constants. of
temperature, pressure, and density to be achieved.
relatively simultaneously without the occurrence of
either excessive pressure or evaporation.

FIGURE 3: Scanning electron micrograph of critically
point dried specimen, showing bacteria adhering to the
top of a fungus (Erysiphe graminis) which itself was
infecting a barley leaf. (Magnification x8000).

ACKNOWLEDGEMENTS
Fig. 1 and 2 — Emscope Labs Ltd - Ashford.
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For further details of the Instrumentation and Applications, contact:
International Electron Optics Inc.
Suite 28-145
4444FM 1960 West
Houston, Texas 77068
Tel: (713) 893-2067
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Buyers
Guide to
EM

‘specimen
preparation

PD3
Plate Degasser

For degassing photographic
films and plates prior to EM use. E306A
Chamber can be mounted

vacuum pump. More than one

horizontally or vertically above Coatil'lg' SYStem

chamber can be used for Ideal for research, development and small batch
increased capacity. production. Compact 300mm chamber, clean fast

pumping, simple to operate. Advanced, comprehensive
process accessory range . . . to suit all requirements of
current preparation techniques.

ETD4
Tissue Drver

For the optical and electron
microscopist. Utilises the Pearse
freeze drying technique —
reducing the shrinkage of
specimens associated with
critical point drying.

EDWARDS HIGH VACUUM, INC. ‘ Edwa rds

2204 Forbes Drive
Austin, TX 78754

512-834-8833

S150B
Sputter Coat

Inexpensive, self-contained
bench top unit especially for
SEM applications. Accessory
range enables metallurgists to
prepare samples for optical
interference microscopy.

EDWARDS HIGH VACUUM, INC.

3279 Grand Island Blvd.
Grand Island, NY 14072
716-773-7552

Edwards High Vacuum is a division of BOC Limited
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Job Opportunities

POSITION AVAILABLE AT VA MEDICAL CENTER
SEATTLE, WASHINGTON
HEALTH TECHNICIAN (ELECTRON MICROSCOPY) GS-7

The person hired for this job would have three major areas of responsibility:

10-20% 1. To provide technical and administrative support for the Core Elec-
tron Microscopy Laboratory (CORE EM) which serves both diagnostic
and research activities.

40-50% 2. To provide technical work in the Diagnostic Electron Microscopy
Laboratory, including routine processing of pathology samples,
embedding, sectioning and staining. This work would be shared with
another full time technician assigned exclusively to the Diagnostic
Laboratory.

30% + 3. To provide research support in the research laboratory of the Chief
of Laboratory Service working with a Ph.D. investigator on studies
of healing myocardium, especially the role of basal lamina and the
extracellular matrix.

The person to contact at the VA Medical Center in Seattle is:
Rudolf Vracko, M.D.
Chief, Laboratory Service
VA Medical Center
1660 South Columbian Way
Seattle, WA 98108
(206) 764-2174

ELECTRON MICROSCOPE LABORATORY SUPERVISOR

Position available October of 1988. Supervise operation of EM laboratory, respons-
ibilities include: Maintain JEOL JSM-35CF and JEM-100CXII electron microscopes,
provide instructions in their use, assist in preparation of biological samples for SEM
and TEM, maintain photographic darkrooms and provide routine photographic ser-
vices. A Bachelor’s degree in Biology or related area is required and expertise in
thin-sectioning is highly desirable.

Please contact:

Dr. Alan N. Taylor
Department of Anatomy
Baylor College of Dentistry
Dallas, TX
(214) 828-8291

Baylor College of Dentistry is an equal opportunity employer with excellent benefits.
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BAYLOR UNIVERSITY
ELECTRON MICROSCOPIST WANTED

The Biology Department is currently accepting applications for a tenure track facul-
ty position starting summer or fall 1989. A Ph.D. is required. Rank is open. The
successful candidate must document experience with both TEM and SEM. Respon-
sibilities include: Teaching electron microscopy, general biology for majors and other
mutually agreed upon courses, and supervising student research. Baylor Universi-
ty is a private institution with an enrollment of approximately 11,000 selectively-
admitted students. The biology faculty of seventeen members emphasizes research
in ecology, genetics and related areas of biology. Submit a letter of application in-
cluding a statement of current and future research interests, a resume, and the names
of three references. Closing date for applications is November 1, 1988.

Address applications:

Biology Department
Baylor University
Waco, Texas 76798

Electron Microscopist Search Committee

Baylor University is an Equal Opportunity/Affirmative Action employer and is under the patronage and general direction of the Baptist General Convention of Texas.

CORPORATE MEMBERS
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AMRay, Inc., Richard Lantz. 112 Shady
Oak Dr. Georgetown, TX 78628. (214)
247-3542.

Anatech Ltd., Marketing Department,
Steve L. Collins. 5510 Vine St. Alexandria,
VA 22310.

Atomic Spectroscopy Instruments, Inc.,
Graham R. Bird. P.O. Box 801183. Houston,
TX 77280. (713) 270-6546.

Cambridge Instruments, Inc., Sales/Scien-
tific Division, Wick Bostick. 40 Robert Pitt
Drive. Monsey, NY 10952, (713) 353-9303.

Chromalloy American; Turbine Supp.,
Dept. of Metallurgical Services, James R.
Barnett. P.O. Box 20148. San Antonio, TX
78220. (512) 333-6010.

EBTEC Corp., Margrit Barry. P.O. Box
468. Agawam, MA 01001.

EMSL Supplies, Thomas F. Hoffman. 154
Haddon Ave. Westmont, NJ 08108. (609)
858-4800.

Edwards High Vacuum, Inc. 3279 Grand
Island Boulevard. Grand Island, NY 14072.

Electro Scan Corp., Sales and Marketing,
Larry W. Williams. 1685 E. Park Place,
Suite C. Stone Mountain, GA 30087.

Electron Microscopy Sciences, Sales
Department, Richard Rebert. 7191 Lakeview
Drive E. Mobile, AL 36695. (800) 523-5874.
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Ernest F. Fullam, Inc., Dianne B. Fullam.
900 Albany Shaker Rd. Latham, NY 12110.
(518) 785-5533.

Gatan Incorporated, Joseph Carr. 6678
Owens Dr. Pleasanton, CA 94566. (415)
463-0200.

JEOL (U.S.A.), Inc. Richard Lois. 1
Kingwood Place. Suite 122-B. Kingwood,
TX 77339. (713) 358-2121.

Kevex Corp., H. Rick Cumby. 6417 Glen-
moor. Garland, TX 75043.

Kevex Corporation, Marketing-
Microanalysis, Andrew M. Isaacs. 1101
Chess Drive. Foster City, CA 94404.

L K B Imstruments, Inc., Ultramicrotomy
Instruments Division, Hope P. Boyce. 9319
Gaither Road. Gaithersburg, MD 20877.
(800) 638-6692.

Ladd Research Industries, Inc. John Ar-
nott. P.O. Box 1005. Burlington, VT 05402.
(615) 376-6358.

Ladd Research Industries, Inc. S E
Representative, Ted Willmarth. 1209
Dogwood Dr. Kingston, TN 37763. (802)
658-4961.

Life Cell Corporation, Jane Lea Hicks.
3606-A Research Forest Dr. The Woodlands,
TX 77381. (713) 367-5368.

Lifecell Corp., John T. Stasny. 1200 Binz
St. Houston, TX 77381 (713) 367-5368.

Meyer Instruments, Inc., Robert I.
Meyer. 1304 Langham Creek Drive, Suite
235. Houston, TX 77084.

Micre 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)
357-7007. . '

Reichert-Jung, Inc., Department of
Histology; E.M. Specialist, Janet I. Min-
shew. 9630 Chartwell Dr. Dallas, TX 75243.
(214) 343-3768.

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

Scién-Tech Services, Ted Cooper. 911
Piedmont. Sugarland, TX 77478. (713)
491-1883.

Spectrochemical Res. Lab, Inc., M.E.
Foster. 4800 W. 34th St. Suite A-12.
Houston, TX 77092. (713) 682-6738.

SPI Supplies, Division of Structure Probe,
Inc., Charles A. Garber. P.O. Box 656. West
Chester, PA 19381. (800) 242-4774.

Tousimis Research Corp. P.O. Box 2189,
Rockville, MD 20852. (800) 638-9558.

Tracor Northern, Inc., Thomas H. Leves-
que, William Wehling. 4270 Kellway Circle.
Dallas, TX 75244. (214) 380-1942.

Carl Zeiss, Inc., Dept. of Electron Optics,
Dietrich Voss. P.O. Box 2025, Willis, TX
77378. (409) 856-7678.




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
LaBe crystals for use in our cath-
ode tips. We start with crystals
larger than any other manufac-
turer can grow. Qur high-guality
cathodes represent the pinnacle
of precision processing technolo-
gy and quality control for the
precision electronics industry. But

igh ';nessf'and long Ilfe, .
Be cathOdes‘ lead the way.

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 10-7 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 qguality. Among the many
brands for which the DENKA LaBs Cathode,
Model 3, is available are JEOL, ISI, Hitachi,
Philips, Cambridge, Amry, Zeiss, Seimens,
and many more.

We're building the best LaBe
cathodes and we're making them

only one way — Precisely, DENKA.

DENKH

DENKI KAGAKU KOGYO KABUSHIKI KAISHA

Head Office: 4-1, Yuraku-cho 1-chorme, Chiyoda-ku,
Tokyo 100, Japan.

Telephone: Tokyo 507-5268

New York Office: Pan American Bidg.

200 Park Avenue, New York, N.Y. 10166, US.A.
Telephone: (212) 867-1381

For inquiries, contact your nearest Mitsui office:

-@-Mnsun & CO. (U.S.A)), INC.

New York: MITSUI & CO. (US.A), INC,, Head Office
NYCCP SECT.

Pan American Bldg., 200 Park Avenue, New York,
N.Y. 10166, US.A.

Telephone: (212) 878-4459

MITSUI & CO.
EUROPE GROUP

Dasseldorf: MITSUt & CO. EUROPE G.m.b.H
DUSCP SECT.

4, Dusseldorf 1, Konigsallee 92a, F.R. GERMANY
Telephcne: (211) 87981

London: MITSUI & CO,, LTD, London Branch
LDNCP SECT.

Temple Court, 11, Queen Victoria Street, London
ECAN 45B, UNITED KINGDOM

Telephone: (01) 236-1904




SCIEN-TECH SERVICES
713-491-1883

PLEASE MARK INFORMATION REQUESTED:

deFONBRUNE MICROMANIPULATORS and MICROFORGE
“MICROg” VIBRATION ISOLATION SYSTEMS
STOELTING PHYSIOLOGY RESEARCH SYSTEMS

MICRO ENGINEERING, INC.
MICRO STAR DIAMOND KNIVES - NEW and RESHARPENED

SCHLUETER INSTRUMENT CORPORATION
ENDOSCOPY, ILLUMINATION and MICROSCOPY EQUIPMENT

DORN and HART
NEW and RECONDITIONED STEEL KNIVES
FORHYSTOLOGY and CRYOSTATS

ILLUMINATED SPECIMEN BLOCK HOLDERS
HYDRAULIC MICROINJECTION APPARATUS

REMOTE FOCUS CONTROL FOR LEITZAND OTHER
COMPOUND MICROSCOPES

SCHOLLY COLD LIGHT ILLUMINATION SYSTEMS

AUDIO VIDEO SYSTEMS

MICROIMAGE VIDEO SYSTEMS

ALESSI MICROPOSITIONERS and MICROMANIPULATORS
DAEDAL STATE of the ART POSITIONING EQUIPMENT

NEW ENGLAND AFFILIATED TECHNOLOGIES PRECISION
POSITIONING EQUIPMENT and CONTROLS

Name:

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




Abstracts

BIOLOGICAL SCIENCES

PLATFORM PRESENTATION — FALL 1988

THE EFFECTS OF ISOMETAMIDIUM ON ERYTHROCYTES AND ERYTHROCYTE
CARRIER CELLS. E.G. MOORE, J.R. DeLOACH, USDA, ARS,
Veterinary Toxicology and Entomology Research Laboratory,
P.0. Drawer GE, College Station TX 77841 and G.G. WAGNER,
Department of Veterinary Microbiology and Parasitology, Texas
A&M University, College Station TX 77843.

The drug, isometamidium, is the most widely used
anti-trypanosomal agent against African trypanosomiasis.
However, the drug causes severe toxic side effects. The drug
could possibly be used more efficaciously without toxic side
effects in cattle if it can be administered in an
encapsulated form such as in carrier erythrocytes. Thus, we
have determined the extent of interaction of isometamidium
with bovine cells. Bovine erythrocyte exposure to the drug
caused decreased osmotic fragility and morphological
changes. Normal bovine erythrocytes tolerated up to 1 mg/ml
drug with no effects. Carrier bovine erythrocytes were
highly susceptible to the drug with increased osmotic
fragility and decreased encapsulation potential. Scanning
electron micrographs of carrier erythrocytes exposed to the
drug revealed the formation of enkephalocytes and other
abnormal morphology. Control bovine erythrocytes showed
greater tolerance of the drug. Apparently, access of the
drug to the interior of the bovine erythrocyte membrane
allows the drug to be more interactive with the membrane.

ELECTRON MICROSCOPY OF SINDBIS VIRUS INFECTION IN VERTEBRATE
AND INVERTEBRATE CELL CULTURE. M.L. Miller & D.T. Brown, Cell
Research Institute & Dept. Microbiology, University of Texas,
Austin, TX 78713.

Sindbis virus is cycled in nature through insect and an-

imal hosts. Infection in either cell type in laboratory culture
yields equivalent progeny virus. Host protein and RNA synthesis

shuts down in infected vertebrate cells within 3 hr. post-in-

fection (PI) with mortality occurring within 24 hr. Host func-

tions in infected invertebrate cells do not shut down; these
cells become persistently infected with no change in growth

rate or metabolism. To correlate these differences with ultra-

structural changes, monolayers of hamster kidney (BHK) and
mosquito cells were infected with Sindbis virus and processed
for electron microscopy at designated time points. Virus is
first seen budding from the plasma membrane of BHK cells at

4 hr. PI and cytopathic vacuoles appear by 6 hr. PI. These

INTERVERTEBRAL DISK MINERALIZATION IN THE PROGRESSIVE ANKY-
LOSIS MOUSE: AN ULTRASTRUCTURE STUDY. H. Wayne Sampson,
Department of Anatomy, Texas A&M University College of
Medicine, College Station, TX 77843

Intervertebral disks taken from progressive ankylosis
mice from 4 to 18 weeks of age were studied by techniques
using KOH digestion and alizarin red staining, as well as
light microscopic, electron microscopic, and electron energy
dispersive x-ray microanalysis techniques.

Gross morphological KOH-alizarin red studies reveal what
appears to be a progression from syndesmophyte formation
through joint bridging to total fusion. The syndesmophyte
formation and bridging appears to encircle the disk, but
ankylosis of the vertebral body seems to be localized to the
anterior surface of the disk. Light microscopic techniques
of 4 week animals 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 Kos<a. This 1is followed at 6
weeks by a proliferation of hyalire 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 the intervertebral
disk. Electron microscopic techniques reveal the necrotic
foci seen in light microscope studies to be massive accumu-
lations of mineral deposits within the extracellula
matrix. Chondrocytes of older animals demonstrated post-
mortem changes and contained numercus large vacuoles. These
chondrocyte changes are probably due to loss of nutrients

resulting from the increased extracellular mineral
deposition.
ULTRASTRUCTURAL AND IMMUNOHISTOCHEMICAL EVIDENCE FOR

TRANSCAPILLARY MOVEMENT OF SUPEROXIDE DISMUTASE AND CATALASE
INTO MYOCYTES. L.L. Chudej, N. Christodoulides, J.R. Koke, and
#N. Bittar, Southwest Texas State Univ., San Marcos, and *Univ.
of Wisconsin, Madison.

Exogenous superoxide dismutase (SOD) and catalase (CAT) can
reduce reperfusion injury. We infused SOD, CAT, and SOD+CAT into
the coronary circulation of dog hearts (in situ) and rat hearts
(Langendorff perfused) prior to and during a 15 minute episode
of ischemia. Reperfusion (0 to 120 minutes) was followed by
intracoronary fixation. Cryotome sections of hearts were exposed
to rabbit antibody prepared against the exogenous SOD and CAT
added to the coronary circulation. Bound rabbit antibody was
detected by FITC conjugated goat-antirabbit IgE antibody. Using
TEM, we observed concentrations of electron dense material in
vesicles of capillary endothelia, between capillaries and
myocytes, and in vesicles within myocytes. As this material was
only observed in heart treated with SOD and/or CAT, and since

these enzymes contain metal and would appear electron dense if
sufficiently concentrated, these results suggest concentration
and transport of CAT and SOD occurred by vesicular transport
across the capillary endothelium and into the myocyte. This
interpretation was supported by immunohistochemistry. The
interior of myocytes from rat hearts which had been exposed to
SOD and CAT in the coronary circulation showed a strong reaction
to antibodies prepared against these enzymes, whereas myocytes
from rat hearts not exposed to exogenous SOD and CAT only bound
the CAT antibodies. This indicates the anti-SOD ve prepared is
specific for the exogenous SOD, and also indicates exogenous SOD
is transported efficiently from the coronary circulation into
the cytoplasm of myocytes. Gold conjugated antibodies will be
used to locate exogenous SOD at the ultrastructural level.

structures become more numerous as larger amounts of virus can
be observed budding from the cell surface. By 15 hr. PI, cells
show obvious cytopathic effect as they begin to die. Breakdown
of the nucleus and cytoplasm is apparent and most cells have
disintegrated by 36 hr. PI. In contrast, some budding of virus
from the plasma membrane of mosquito cells is first visible

at 6 hr. PI. Virions begin to accumulate in vacuoles present
in these cells at 10 to 12 hr. PI and virus-packed vesicles
are found by 20 to 25 hr. PI. Release of virus from the cell
appears to result through exocytosis of these vesicles. These
observations suggest that this type of compartmentalization of
virus multiplication in insect cells protects them against the
cytopathic effects observed in animal cells.
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DEMOWSTRATION OF POLYMORPHONUCLEAR LEUKOCYTE (PMN) GRANULE
HETEROGENEITY USING IMMUNOLOCALIZATION AND ENERGY DISPERSIVE
SPECIROSCOPY (EDS). E.S. BUESCHER, S.A. LIVESEY, J.G. LINNER,
S.M. McILHERAN, D.S. HARRISON, G. KRANNIG. Cryobiology
Research Center, University of Texas Health Science Center at
houston; Houston, TX 77030

As the acute inflammatory cell of the body, the PMN plays
crucial roles in defense against infection and in acute in-
flammation. In each role, the PMN utilizes both lysosomal
(azurophil) and secretory (specific) granules, the content and
composition of which are heterogeneous. Using colloidal gold
immunolocalization and EDS of cryofixed and molecular distil-
lation dried PMN/PMN fractions embedded in either osmicated
Spurr's resin or Lowicryl K4M, we have begun to examine the
content and composition of PMN granules. Using whole PMN
embedded in Spurr's resin, lactoferrin (If) and CD15 antigens
were immunolocalized to subpopulations of intracellular granu-
les using rabbit anti-If and a murine monoclonal IgM directed
against 3-fucosyllactose respectively. Double labeling experi-
ments showed that wmultiple types of FMN granules exist. Using
sucrose density gradient purified granule fractions embedded
in Lowicryl, at least 8 different elemental patterns- were
noted by EDS. Five of the 8 patterns were also seen in an
azurophil granule fraction purified on PVP-silica; 3 of the 8
patterns were seen in a specific granule fraction purified by
the same method; 4 of the 8 patterns were seen in PMN cell
fraguents produced by sonication. These results confirm that
human PMN granule heterogeneity exists and is extensive. They
show a specific granule location for CD15 antigen and that EDS
analysis is a useful method for granule categorization. They
suggest that combining immunolocalization and EDS may allow
further definition of both PMN granule heterogeneity and the
function of the individual granule types.

ULTRASTRUCTURAL LOCALIZATION OF INTERNALIZED HYALURONIC ACID IN
CULTURED RAT LIVER ENDOTHELIAL CELLS USING A NOVEL STREPTAVIDIN
GOLD PROBE by M.D. CHRISTENSEN, C.T. McGARY AND P.H. WEIGEL,
Department of Human Biological Chemistry and Genetics, Univ. of
Texas Medical Branch, Galveston, TX 77550

We have previously measured the specific receptor mediated
endocytosis of hyaluronic acid (HA) in liver endothelial cells
(LEC) using 1251°HA. The aim of this study was to extend the
biochemical results by the visualization of endocytosed HA at
the EM Tevel. Two approaches were taken. First, HA was
adsorbed on colloidal gold particles by the same method used to
adsorb protein. This has not been reported for charged poly-
saccharides. Surprisingly, this approach appeared to work. In
the second approach, a unique amine-containing derivative of HA
was biotinylated. The biotin-HA was then incubated with 5 nm
streptavidin (SA) gold for 2 hr at 49C. This complex was then
quenched by addition of 1 mM biotin. The sample was centri-
fuged twice to remove unbound HA and free biotin. LEC were
incubated with the HA-biotin-SA-gold for 20 min at 370C, washed
with PBS and fixed with 2% glutaraldehyde for 16 hr at 40C. A
competition control with excess free HA was conducted to assess
the nonspecific uptake of the gold complex. A further control
for the second probe was to use SA-gold saturated with biotin.
The HA-gold showed a 50% specific internalization. The HA-
biotin-SA-gold showed ~70% specific uptake, which is_in better
agreement with the specific internalization of the 1257 HA.  We
observed an essentially identical accumulation of both gold
complexes in the lumen of intracellular compartments, in small
vesicles, in Targer vacuoles and in type III endosomes (multi-
vesicular bodies). The high sensitivity and specificity of the
HA-biotin-SA-gold probe will be useful for further studies of
the endocytosis and metabolism of HA (supported by NIH grant GM
35978).
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TWO STRUCTURAL STATES OF Z BANDS IN CARDIAC MUSCLE. M.A.
GOLDSTEIN, L.H. MICHAEL, J.P. SCHROETER AND R.L. SASS,
Section Cardiovascular Sciences, Dept. Medicine, Baylor
College of Medicine, Houston TX 77030.

We have recently tested the hypothesis that the two
structural states of the Z band lattice prevously shown in
skeletal muscle also exist in cardiac muscle and are like-
wise related to the contractile state of the muscle. We
have compared the form and dimensions of the Z band lattice
in rat papillary muscle fixed at rest with and without EGTA
using electron microscopy and optical diffraction. In un-
stimulated muscle, the Z band lattice form called basket-
weave predominated and the Z spacing (defined as the repeat
distance of a tetragonal array of cross-cut thin filaments
from the same sarcomere) was 23.93nm + 0.37nm. Muscles
exposed to EGTA exhibited the small square lattice form and
the Z spacing was 20.50nm + 0.19nm. The Z spacings in the
two lattice forms were similar in cardiac and skeletal mus-
cles such that the decrease in Z spacing in the transition
from basketweave to small square in this study was similar
to the increase in Z spacing previously demonstrated in
skeletal muscle in the transition from small square to bas-
ketweave., The Z lattice form and dimensions in unstimulated
cardiac muscle resembled those in tetanized skeletal muscle.
These findings are consistent with the higher resting
tension in cardiac muscle and suggest that Catt may be
important for the maintenance of the expanded Z lattice
form.

PRESERVATION OF THE Z BAND LATTICE IN SKELETAL MUSCLE BY A
SLAM FREEZE-FREEZE SUBSTITUTION METHOD. D.L. MURPHY, R.J.
EDWARDS, AND M.A. GOLDSTEIN, Section of Cardiovascular
Sciences, Dept. Medicine, Baylor College of Medicine,
Houston TX 77030.

In glutaraldehyde-fixed skeletal muscle, the Z band is a
tetragonal array of 10mm axial filaments connected by Z
filaments. We have examined Z bands and A bands in muscle
prepared by the slam-freeze - freeze-substitution method.

Each strip of soleus muscle 1 x 3mm was mounted for slam-
freezing against a pre-cooled copper block. Muscles were
transferred to an osmium-acetone slurry maintained at liquid
N2 temperature. Freeze substitution was carried out at -
800C for 24hrs. Muscles were allowed to warm to room
temperature, dehydrated in ethanol, and embedded in 1X112
resin. The best examples from 3 experiments show a
gradation in preservation from surface to interior. Micro-
crystal ice damage appears 15-20um from cell surface.

Subtle changes in the Z band lattice are sometimes observed
at 10um or less from the cell surface when all other
structures look well preserved. These changes are
distinguished from orientation effects on the lattice
appearance by examination of cross section, Tlongitudinal
sections and tilted specimens. Important factors in optimal
preservation are 1) caution in tissue handling; 2) timing of
tissue removal with copper block cooling; 3) blotting of
excess liquid from mounted muscle; 4) prolonged times in
osmium slurry at -800C; 5) nature of tissue surface such as
collagen content. Repeatability is still a major concern
but regions immediately subjacent to the sarcolemma are
consistent in form and dimension with glutaraldehyde fixed
material and living muscle.




ULTRASTRUCTURAL FEATURES OF UNCOMMON LUNG TUMORS. Bruce
Mackay, Department of Pathology, The University of Texas
M.D. Anderson Cancer Center, Houston.

The great majority of primary tumors of the lung are
carcinomas, but occasionally neoplasms with an unusual
appearance by light and electron microscopy are
encountered. Study of the fine structure of the cells
provides insight into their nature but does not always
determine the histogenesis of the tumor. A sclerosing
hemangioma is not, as its name implies, a vascular tumor,
whereas the so-called intravascular bronchiolo-alveolar
tumor does appear to be an endothelial cell neoplasm. The
cell type of one peculiar tumor of vacuolated cells that we
have studied is still an enigma. Primary soft tissue tumors
of the lung are uncommon and must be distinguished from
sarcomatoid carcinomas or carcinosarcomas. Mesothelium
should be considered when seeking the cell of origin of rare
lung neoplasms since sub-mesothelial mesenchymal cells are
capable of differentiating to form epithelial or spindle
cells or both. The possibility of a metastasis must also
kept in mind when assessing an unusual lung tumor: a rare
malignant glomus tumor presenting as a coin lesion is an
example.

KAPOSI'S SARCOMA. Mannie Steglich, Nelson G. Ordonez,
Bruce Mackay, Department of Pathology, The University of
Texas M.D. Anderson Cancer Center, Houston.

Moritz Kaposi first described this lesion in 1872 as
multiple idiopathic pigmented sarcoma of the skin. It has
recelved considerable attention in recent years because of
the frequency with which it occurs in patients with the
acquired immunodeficiency syndrome (AIDS), and it is
recognized that lymph node and visceral involvement is
common in these patients. We have studied 20 cases of
Kaposi's sarcoma with the electron microscope. The
material was obtained from biopsies of cutaneous lesions,
and the light microscopy showed the typical spectrum seen
in early to late involvement, with a variable admixture of
spindle cells and vascular channels. The spindle cells
have mesenchymal features at the ultrastructural level, and
resemble primitive fibroblasts, but they display a tendency
to phagocytose erythrocytes. The spindle cells aggregate
and form crudely constructed vessels with poorly developed
cell junctions and fragmented basal lamina. Gaps between
the cells are common, and erythrocytes escape through these
spaces into the surrounding stroma. The endothelial
potential of the spindle cells is confirmed by
immunocytochemical studies which show positive staining
with endothelial cell markers.

EFFECTS OF MONENSIN ON THE CONVERGENCE OF ENDOCYTIC AND
LYSOSOMAL PATHWAYS IN SOYBEAN PROTOPLASTS. R.D. RECORD and
L.R. GRIFFING, Dept. of Biology, Texas A&M University,
College Station, TX 77843

Convergence of the endocytic and lysosomal pathways is
revealed ultrastructurally by collocalization of
cationized ferritin (CF, an electron dense marker) and the
histo-chemical reaction product of acid phosphatases
(AcPase) in soybean protoplasts (from suspension culture
SBl, Glycine max (L.) Merr.). Organelles found to be
double-labelled include the Golgi complex and
multivesicular bodies (MVB). Monensin does not inhibit
initial OGF wuptake and subsequent delivery to the MVB.
However, following long-term (3h) treatment in monensin,
AcPase reaction product is mno longer found in MVB.
Monensin also causes swollen cisternae and/or vesicles
associated with the Golgi complex. Monensin may inhibit
transport of active AcPase from the Golgi to the MVB
without inhibiting the transport of CF from the plasma
membrane to the MVB, These observations support the
hypothesis that the Golgi complex mediates the transport
of lytic enzymes but not endocytic markers to the MVB in
plants. Supported by NSF Grant DMB 86-07788.

SILICON-CONTAINING SPHERES ON THE ENDO- AND EXCOPERIDIUM OF
GEASTRUM. H. J. Arnott and K. D. Whitney, Dept. Biology,
University of Texas at Arlington, Arlington, TX 76019-0498.

Examination of the surfaces of the endo- and exoperidium
of Geastrum pectinatum Pers. {University of California-
Berkeley, Herbarium specimen no. 976146) revealed numerous
spherical bodies. These spheres range in diameter from one
to over 20 um. They were found on the surface, in indenta-
tions, or partly imbedded in the peridial surfaces. The
exoperidial surface is relatively flat and is composed of a
mat of elongated hyphae which may partly cover the spheres,
On the endoperidial surface the hyphae are less clearly
defined and the surface 1is rougher with many shallow
depressions. Spheres are often found in these depressions
where they are closely associated with calcium oxalate cry-
stals which are abundant on the surface. Examination of
the spheres with energy dispersive x-ray analysis revealed,
in addition to the background, only one major component,
namely, silicon. Similar examination of the calcium oxa-
late crystals showed only calcium. When isolated spheres
were examined with Tight microscopy they appeared as
transparent round bodies. Careful manipulation of the dia-
phram and/or the condenser shows that the spheres act like
small lenses. At present, the exact chemical nature and
origin of these spheres are not determined.

ELECTRON MICROSCOPY OF THE LIPID-RICH CORE REGION OF HUMAN
ATHEROSCLEROTIC PLAQUES, UTILIZING OSMIUM-TANNIC ACID-
PARAPHENYLENEDIAMINE (OTAP) AND OSMIUM-THIOCARBOHYDRAZIDE-
OSMIUM (0TO) TECHNIQUES.

Keith F. Klemp and John R. Guyton, Depts of Medicine and
Cell Biology, Baylor College of Medicine, Houston, TX 77030

Intense extracellular Tipid deposition is associated
with cell necrosis in the core region of atherosclerotic
plagues. Routine EM fails to distinguish extracellular
lipid droplets from vesicles, due to extraction of lipid,
and thus ultrastructure of core region has remained unknown.
Tannic acid acts as a mordant in osmicated tissue to
improve greatly the visualization of membranes. Retention
and visualization of neutral 1ipid is obtained by applying
1% para-phenyienediamine in 70% ethanol to the same tissue,
or by using the OTO sequence. OTAP is preferred, as it
clearly distinguishes neutral 1ipid droplets from vesicles
with aqueous centers. Small lipid droplets (30 to 400 nm
profile diameters) and vesicles occupied more than $0% of
area occupied by lipid-rich structures in the core region.
Cholesterol crystals, Tipid droplets of size similar to
those in foam cells (0.4 to 6 u), and larger neutral Tipid
deposits (»6 u) occupied less than 10% of this area. Cells
and cellular 1ipid were absent. Abundant vesicles were
associated with the nearby presence of cholesterol crystals,
while small 1ipid droplets were predominant in areas without
crystals. Many droplets had surface defects in the form of
pits and vesicular blebs. These findings provide evidence
for extracellular processes of 1ipid deposition and trans-
formation in atherosclerosis.
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3D RECONSTRUCTION OF CELL MORPHOLOGY FROM  ELECTRON
MICROGRAPHS USING INTERACTIVE COMPUTER GRAPHICS. Julian P.
Heath, Department of Cell Biology, Baylor College of
Medicine, Houston, Texas 77030

The three dimensional architecture of the cytoskeleton
and membrane systems of migratory cells in vivo presents a
particular challenge to the electron microscopist.
Conventional serial thin sectioning and reconstruction is
hampered by the random orientation of cellular processes and
the extracellular fibrillar substratum on which the cells
move.

We are studying the morphology of fibroblasts in collagen
gels by 400 kV intermediate voltage electron microscopy of
thick plastic sections that enclose whole cells. Selective
staining of membranes, filaments and microtubules is
achieved by wusing antibodies and gold particles. A tilt
series of images is used to reconstruct cell shape with the
aid of an interactive computer graphics system. The gold
particles provide precise three dimensional coordinates for
cellular structures which are reconstructed as wire frame or
surface shaded models. These computer models of the cells
can be rotated to yield new views not obtainable in the
electron microscope.

MORPHOLOGY AND DEVELOPMENT OF DAMSELFLY CAUDAL GILLS
(FAMILY: COENAGRIONIDAE)- MELISA L. MOORMAN AND JAMES V.
ROBINSON, Dept. of Biology, University of Texas at
Arlington, Arlington, Texas 76019.

The larvae of the Zygoptera (damselflies) can be found in
a variety of aquatic habitats. The Tarvae are hydropneustic
using oxygen dissolved in the water for respiration. Thin-
walled regions of the larval body undergo cutaneous
respiration. In addition the damselfly abdomen ends in three
caudal Tlamellae or gills which greatly increase the surface
area available for respiration. These caudal gills are also
utilized in swimming and defensive behaviors. Caudal gills
may be autotomized during interspecific or intraspecific
aggressive encounters and occasionally during molting. The
regenerated gills differ from the original gills both in
size and morphology.

The aim of this study was to utilize scanning electron
microscopy to describe the morphology of the original and
regenerated gills of members of the family Coenagrionidae.
Anatomical and morphological changes can be detected in the
Tarvae after gill removal. MacNeill described the development
of caudal gills as protrusive growth with duplex gilis being
formed. Scanning electron micrographs indicate the presence
of the chevron bands on the gills which MacNeill suggests are
successive stages of protrusive growth. Abdominal changes
in the larvae and the development of both the original and
regenerated caudal gills are presented.

PULMONARY RESPONSE FOLLOWING A SECOND ASBESTOS EXPOSURE.
J.0. FORD AND R.F. DODSON, Dept. Cell Biology and
Environmental Sciences, University of Texas Health Center at
Tyler, Tyler TX 75710.

Previous studies of asbestos-induced diseases employing
animal models have usually been limited to the investigation
of chronic events. However, short-lived neutrophils, which

are capable of damaging tissue through the release of super-
oxide radicals and elastase, have been shown to constitute a

significant component of the acute response to asbestos in
our animal model. Animals receiving two exposures to amosite
asbestos exhibited both "established" lesions of closely-
packed, fiber-laden macrophages, as well as "new" lesions
consisting of a mixed cell inflammatory response. A repeated

infiltration of neutrophils to the site of renewed lung
injury following a second exposure to asbestos was further

supported by evaluation of lung lavage fluid. Cell counts
and morphological data will be presented for several acute

tine frames (up to 28 days) between asbestos exposures.
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STRUCTURE AND DEVELOPMENT OF STIMGING EMERGENCES OF
CNIDOSCOLUS TEXAHUS. Tammy L. Hancock, Dept.of Biology,

University of Texas at Arlington, Arlington, Texas 76019
Cnidoscolus texanus is one of a group of plant species
that posess subepidermal emerocences that cause a stinging
reaction upon contact with the skin. This reaction has
previousty been shown to be both chemical and mechanical
in nature. Fresh samples of material were chemically fixed
and observed to determine the anatomical properties as well
as the develonmental sequences involved in the maturation of
the stingina emergences. Structural evidence as to what is
occurring when tip breakage occurs as well as external wall
features are presented. Uniform patterning of wall deposits
are present on the external surface of all emergences. Two
distinct types of tips were observed to be present on the
emeraences. One type of tip having a characteristic bulbous
shape that fractures below the base upon contact. The
second type of tip observed had no bulbous appearance. Both
types of emergences have a pedestal base from which the
stinging cell emerges subepidermally. Stinging emergences
occurred on all above ground plant structures, being most
numerous on stems and petioles. Leaf surfaces, both abaxial
and adaxial contained stinging emergences along the vascular
network. Flower parts, including peduncie, calyx and
corolla are also densely covered with stinging emergences.

BIOLOGICAL SCIENCES

POSTER PRESENTATION — FALL 1988

FREEZE PRESERVATION OF BACTERIA AND PLANT CELLS. Hilton H.
Mollenhauer and Robert E. Droleskey, Veterinary Toxicology and
Entomology Research Laboratory, ARS-USDA, College Station, TX
77841,

A simple freeze preservation device was evaluated using
Salmonella typhimurium and maize rootcap cells. The device
was manufactured by the authors and consisted of a specimen
clamp mounted on the end of a spring-loaded arm which
propelled the tissue at high speed into liquid propane. The
root tips were split 2X lengthwise and the center section
plunged into 1liquid propane. Salmonella grown on agar-
impregnated filter paper were plunged into liquid propane as
for the root tips above. The substitution fluid consisted of
2% osmium tetroxide in acetone. Good preservation was limited
to the outer 1-2 layers of root tip cells, and for about 10-15
cells inward from the surface of the Salmonella culture. A
notable feature of either tissue was the smooth (i.e.,
nonundulating) aspect of the cell surface and. the high
contrast of the bounding membranes. Moreover, there was
little or no shrinkage of cytoplasm from the cell surfaces.
As noted in other freeze-substituted bacterial cells, there
was no region with clearly-delineated DNA strands. In the
plant cells, staining was most satisfactory in cell wall
constituents, plasma membrane, and Golgi apparatus secretory
vesicles (both membrane and product). Endoplasmic reticulum,
Golgi apparatus cisternae, multivesicular bodies, and vacuoles
were mnot well contrasted although they appeared well-
preserved. Coated vesicles along the cell surface were well-
preserved and contrasted. Although the device was exceedingly
simple, it functioned as well as most commercial units, at
least in respect to the preservation of the tissues sampled.




ISOLATED CRYPT CELLS FROM RAT INTESTINAL MUCOSA STUDIED BY TEM
AND SEM. DONNA S. TURNER, KATHRYN S. MCKEE, MARGARET PUTMAN,
and BUFORD L. NICHOLS, Department of Cell Biology and USDA/ARS
Children's Nutrition Research Center, Department of Pedi-
atrics, Baylor College of Medicine, Houston, Texas 77030.

Crypt cells from rat intestine have been used in a bioassay
<to detect factors in the diet which alter the rates of cell
proliferation in mucosa. The present study was conducted in
order to characterize the morphology of the cells used in this
bioassay system. The mucosal epithelial cells were fractiona-
ted by sequential changes in 37°C calcium-free bathing media
using the method of Harrison and Webster as modified by Bron-
stein et al. High frequency vibration was used at low ampli-
tude to shake off the enterocytes. The crypt cells were
collected between 12 and 18 minutes of vibration. They were
washed in Dulbecco's PBS solution containing ionized calcium
and centrifuged to form a pellet. The fractions were then
processed routinely for TEM or microcentrifuged directly on to
a coverslip and processed for SEM. This preparation method
enables us to demonstrate that the crypt cells are morphologi-
cally different from the villar enterocytes and that they
resemble immature crypt cells in situ. The identity of the
crypt cells was further confirmed by the demonstration of
thymidine dincorporation into DNA, a function specific for
intestinal crypt cells.

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]J 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 TSEM]J. 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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EMVMISL SUPPLIES...

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

AHERA REQUIRES PLASMA ETCHING!

Plasma cleaning; using air or oxygen, will remove hydrocarbon contamination from a surface. If
glass slides or TEM grids are cleaned this way, they are usually much more wettable. This oc-
curs with very little temperature rise. In the same way, easily oxidized organic components can
be removed from a sample to leave only the inorganic part.

The PLASMA CLEANER-ETCHER unit requires relatively little space, measuring 11" high, 11%4"
wide and 16" deep.. The RF generator provides 100 watts of continuously variable power and

is equipped with a protection circuit that sounds an alarm and switches to “pulse mode” if the
mismatch is not corrected.

The EMSL SUPPLIES — DIAMOND DUSTER! !

FREE NOZZLE

Get a FREE nozzle assembly ($16.00 Value) with an order of two (2) or more cases
of EMSL SUPPLIES — DIAMOND DUSTERS. Limit of one (1) FREE nozzle per order.

2cases (24-140z.cans at $2.70/can).. $64.80.

We are proud to unveil a NEW PRODUCT

THE EMSL SUPPLIES-VACU-STATION

The economical VACU-STATION has been designed with
serviceability in mind. Featuring a modular designed, state-of-
the-art electronic and mechanical components utilizing the
EDWARDS Penning/Pirani Gauges, Controller, Diffstak and two-
stage direct drive mechanical pump. The entire workstation is
self contained, requiring a desk space of only 20" wide x 22"
deep and having a cabinet height of 18" The unit comes
equipped with a 10" dia. x 12 high pyrex Bell Jar with an
expanded Metal guard.

The EMSL SUPPLIES VACU-STATION—Simple to use, easy fo
maintain, and backed by a one year warranty. If you require
s?frvice affer the warranty period, a module exchange will be
offered. : '

For additional information and prices, please call.

EVISL SUPPLIES-KIMWIPE HOLDER

Fashioned from /8" acrylic, this holder is designed fo be fastened fo
the wall with adhesive strips (included) or screws. It will free up work
space and allow you to keep the wipes where you want them.

In order to help save you money, EMSL Supplies is now having these
holders manufactured for us directly. We are purchasing them in larger
quantities at a lower cost. Other EM / Laboratory suppliers are charging
$16.50 — Our OLD Price was $14.95. So, we are passing our savings along
to you.

C3250 ............ NEWPRICE ............ $12.50 (Savings of over 15%)

TO ORDER OR REQUEST YOUR COPY OF OUR 1988 EM SUPPLY CATALOG

CALL 1(800)858-EMSL




CALENDAR OF MEETINGS

SPRING MEETING OF THE TSEM

April, 1989
Austin, Texas

1989 EMSA ANNUAL MEETING

August 6-11, 1989
San Antonio, Texas
Robert Turner is Local Arrangements Chairman

What Is It?

Answer from Page 7

A low magnification (150x) electron micrograph of the joint between the digit
and the paw of a mouse forepaw. The section is on a single slot grid suspended
on a formvar film. The ability to see an entire joint section allows for proper orien-
tation of the many parts of the joint.

Left and right shows subchondrial bone capped with a thin layer of articular
cartilage. The empty synovial space lies in the center. At the top and bottom of
the figure, the synovial membrane can be seen.

Micrograph by H. Wayne Sampson,
Department of Medical Anatomy, Texas A&M University, College Station, Texas.
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x-ray @tousimis

de tec to rs TOUSIMIS RESEARCH CORPORATION

P.0.BOX 2189
ROCKVILLE, MARYLAND 20852, US.A.

x-ray analyzing
crystals

reference standards for
x-ray microananlysis

filament retipping
high vacuum evaporators
and spuitter coating units

ultra-high purity fixatives,
solvents, buffers and stains

embedding capsules, molds,
grids and thin films

sample preparation
accessories

critical point dryers

call toll free:800-638-9558




CALENDAR OF SHORT COURSES

OCTOBER, 1988

October 31 - Nov. 4, 1988. ... Scanning Electron Microscopy and X-Ray Microanalysis
Introductory Course for Materials Science
Contact: The Institute in Materials Science
C.S.B. 209
State University of New York
New Paltz, NY 12561
(914) 257-2175

NOVEMBER, 1988

November 7-10, 1988 .. .......... ... ..... Advanced Scanning Electron Microscopy
Characterization of Semiconductors and Microelectronics Imaging Techniques

November 7-10, 1988 . . . . .ottt e X-Ray Microanalysis
Phase, Particle and Thin Film Techniques
Contact: The Institute in Materials Science
C.S.B. 209
State University of New York
New Paltz, NY 12561
(914) 257-2175

JANUARY, 1989

January 6-9, 1989 . ... .. e Morphometry in Pathology
At the Scanticon Conference Center in Princeton, New Jersey
Contact: Woods Hole Educational Association
Box EM
Woods Hole, Ma. 02543
(508) 540-5594

MAY, 1989

May 8-12, 1989................ Florida Advanced Electron Microscopy Short Course

Contact: Greg Erdos or Henry Aldrich
1059 McCarty Hall
University of Florida
Gainesville, FL 32611
(904) 392-1096
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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 I am a member and wish to change my address.

I:] 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 ( ) i (13) Extension (4)
2nd Work Phone ( ) (13) Extension (4)
Home Phone ( ) (13) (optional)

Category of Membership (circle only one):

Regular Student Corporate Honerary 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 Microbiology Cell Biology Biochemistry
Medicine Vet. Medicine Chemistry Sales Service/Repair
Materials Petroleum Semiconductor Envirenment 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: H. Wayne Sampson, Ph.D., Secretary T.S.E.M.
Department of Anatomy, College of Medicine
Texas A&M University, College Station, Texas 77843
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fWho would n
_magnetic twe
Anyone workmg ]
fields, or very sensitiv
detectors‘ '

Isn’t so-called antlmagnetlc

stainless steel” good enough?

In general...no. Even SPI “Miracle Tip”
tweezers have 100% antimagnetic tips
only, not the handles. Stainless steel
is never any more than 92-95% anti-
_magnetic. | In the presence of hlgh
__magnetic fields, such tweezers can
_become deadly projectiles, and
actually “fly’ across a room,

presenting a very real danger

to someone when the field is
_activated. ® Around sensitive

_ field detectors, ertoneous

measurements can occur.

What kind of environments J§
could have such F

_strong fields?

Accelerators, NMR labora-

_ tories, high energy

physics research Iabora—

tories, etc.

Totally \
antimagnetic.. -

even thehandle
A‘SPI #SOSTI $48 00

SPI Supplies Division of STRUCTURE PROBE, Inc ,

535 East Gay Street, PO. Box 656

West Chester, PA 19381 -0656 LISA

(800) 2424-SPI In PA: (215) 436-5400
FAX: (2]5) 436-5755 « Telex: 835367 - Cable: SPIPROB




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

APPLICATION FOR MEMBERSHIP

Name (print): Dr. O Mr. O Ms. O
Mailing Address:

Phone (days): ) Major Interest:  Physical Sciences [ = Biological Sciences [J

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: $20 O Student Member: $5 O Sustaining Member: $100 []

% ok %k %k ok ok ko ok ok ok b ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok

MAKE PLANS NOW TO ATTEND THE

* *
* *
¥ SPRING, 1989 MEETING OF THE TSEM
* April Austin, Texas *
* *
* *
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SUBSTITUTES!

We are
- Electron Microscopy
Sciences, 4
Fort Washington, - '
Pennsylvania.
You know us for our
product quality,
our reasonable prices,
and our prompt service.
There are no substitutes
for these advantages.yf

Electron
Microscopy

Sciences

Supplies and Accessores
for Electron Microscopy
Light Microscopy. and
Biological and
Materials Science:

BOX 251
"ORT WASHINGTON, PA 1905

lectron
icroscopy
ciences

Box 251
Fort Washington,
Pennsylvania 19034
1-800-523-5874
In PA (215) 646-1566




o Tricangule steel holder for
OIMpression. ary cuﬁing atjow temperatures.

< large sections.

- Diatome Diamond Knives, The
ulfimate in precision and reliability.
For electron microscopy. four

perfect edges. Each one hand-
craffed in Switzerlond from gem-
quality diamonds. To guarantee
accuracy and durability. ‘
For a perfect cut every fime, . Diatome Hisfo. '
look to the name that leads Diamond ki for light microscopy cuts thin

sections with no chatter or compression,
the way. ~

DiATOMENUSS

Write or call foday for more information.
P.O. Box 125, Fort Washington, PA 19034 Telephone (215) 646-1478

901 ONLLLMD JH1

|




Goodbye
and
Good Luck
to
: Dr. Randy Moore
from all the
TSEM Members

Secretary
: Texas Society for Electron Microscopy, Inc.
Department of Anatomy
College of Medicine
Texas A&M University
College Station, Texas 77843
(409) 845-4965




