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EDITORIAL POLICY

LETTERS TG 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 letters
should be concerned with the philosophical or operational 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 in-
sure that the LETTERS SECTION 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 (interesting micrographs) are welcome and should
be selected with some attention to aesthetic appeal as well as excellence both in techni-
que and in scientific information content.

(Continued On Page 22)

ON THE COVER

In this scanning electron micrograph, leukocytes are observed associated with
fibrin strands forming the cell rich exudate material of a two day old full thickness 6
mm diameter) wound. Later, this fibrin matrix will become interlaced with collagen
filaments and fibers (produced by fibroblasts) forming a tissue that will dehisce and
become known as the scab. x4000.

Submitted by Paul S. Baur and Darrell Hudson, Division of Cell Biology, Shriners
Burns Institute, Galveston, Texas.
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President’s Message

The Denton meeting was very successful, thanks in no
small measure to the efforts of Marilyn Smith and her local ar-
rangements committee. We enjoyed an attractive if at times
somewhat blustery campus (I was glad I'd left my kilt in
Houston), and met some very friendly natives. One of the most
appealing aspects of T.S.E.M. is the opportunity it provides to
visit academic centers in various parts of the State.

The news of Larry Thurston is of slow but encouraging
progress, and it is good to know that he can now improve his
motor skills and communication through use of a computer.
Society members have been informed of this through a letter
from A&M and invited to help. and the Society has, on the
authority of the Executive Council. made a contribution. Our

thoughts are with Larry as he continues along the come-back
trail.

The T.S.E.M. Journal is a credit to the Society, thanks to the
efforts of Paul Baur and his predecessors, and we have the op-
portunity to make it even finer by expanding each issue with
original contributions. The Journal is an ideal forum through
which to share technical pearls, current research findings, and
even to seek opinions on problems that come up in our work. I
would encourage each of you to consider sending material to
Paul for inclusion in the Journal.

Bruce Mackay
President TSEM
1982-1983

Editor’'s Message

I remember the TSEM newsletters of years past when the
editors, officers or society members would fill more than a frac-
tional portion of each issue with a variety of diatribes. I'll con-
sciously try to refrain from such temptations.

This month three papers were submitted, three were
reviewed and three were accepted. [ didn’t hear from anyone
else! I don't know how to encourage your contributions other
than these ‘‘pep-letters’ and occasional admonitions. I do know
that the Journal is expensive to publish and that the endeavor
isn't going to be worth it unless the papers roll in! So please con-
sider TSEM] for one of your next offerings, be it an article, tech-
nical paper, review, announcement. comment. etc. Let's keep up
the momentum. :

The Galveston meeting seems to be arranged nicely. In view

of that meeting I should tell you that Pat Davis and I have
revamped the abstract form so that we can offset the abstracts
directly into the Journal. This procedure will save us (TSEM]) a
lot of time and money in the future. Please examine the form

and note the new instructions. The bottom portion of the form
that restates the title, author, and affiliation of the abstract will
be used by the program chairperson to set up the program. Be
sure you're accurate and neat with your abstracts. If you have
comments or advice concerning the abstract forms please let me
know.

By the way, did you note that I said program chairperson. A
good policy to remember and an appropriate title change.

I left out Ann Goldstein’s name as past-president in the list
of officers. It was an accident or oversight pure and simple
although I did get teased by Ann. (She left my name out of one
issue). It's great to have friends such as we all have in the Texas
Society for Electron Microscopy.

My best to everyone,

Paul S. Baur
Editor, TSEM Journal

Regional Editors

Lynn Blum, Department of Neurobiology

Anna Siler, Department of Pathology, The

and Anatomy, University of Texas Medical
School at Houston, P.O. Box 20708, Houston,
TX 77025. (713) 792-5700.

James K. Butler, Department of Biology,
The University of Texas at Arlington,
Arlington, TX 76010. (817) 273-2871.

Bernell Dalley, Department of Anatomy.
Texas Tech University School of Medicine,
Lubbock, TX 79409. (806) 742.5277.

Lynn Davis, Department of Veterinary
Anatomy, College of Veterinary Anatomy, Col-
lege of Veterinary Medicine, Texas A&M
University, College Station, TX 77843.
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AN UNUSUAL CASE OF BACTERIAL CONTAMINATION
IN TISSUE CULTURE: AN ELECTRON MICROSCOPIC STUDY

By
G. Seman and Carolyn Cook

Department of Tumor Virology
The University of Texas System Cancer Center
M.D. Anderson Hospital and Tumor Institute
Texas Medical Center
Houston, Texas 77030

To Whom Reprint Requests are to be sent:

origin of these bacteria has not been established. Their
characterization and sensitivity to antibiotics are currently
under study. In this paper we report the major ultrastruc-
tural features of this very unusual bacteria-cell associ-
ation.

Gabriel Seman, M.D.

Associate Virologist

The Department of Tumor Virology

The University of Texas System Cancer Center
M.D. Anderson Hospital and Tumor Institute
6723 Bertner Avenue

Houston, Texas 77030

(713) 792-3630

INTRODUCTION

Omitting antibiotics from tissue culture media has the
advantage, among others, of quickly revealing bacterial
contamination. Contaminated cultures rapidly turn into
turbid mixtures with rancid or unpleasant smell. However,
the matter is not always so straightforward. From
ultrastructural studies of many cell cultures grown in the
absence of antibiotics we have learned that small numbers
of bacteria can be present for long periods in some
macroscopically, even microscopically normal cultures.
These low-grade contaminations were only detected by
electron microscopy (Fig. 1).

During ongoing tissue culture studies of pleural effu-
sion cells from metastatic cancers, we detected a peculiar
case of bacterial contamination, to our knowledge without
published precedent. A few weeks after initiation, primary
cultures of cells derived from pleural effusion of a breast
cancer patient underwent strange morphological changes.
The cultures looked clear, with a normal pH. Only electron
microscopy revealed what was wrong: large numbers of
bacteria were replicating in cytoplasmic vacuoles of the
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FIGURE 1: Part of a cell from established breast cancer

3

cells. The bacteria were impossible to isolate on bac-
teriological media, but they did grow in HeLa cells. The

cell line MDA-MB 157 showing a cluster of bacteria in the
cytoplasm (arrow). Line = 5 um.
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MATERIALS AND METHODS

Pleural effusion from a 48-year old patient with
metastatic breast cancer was obtained on July 7, 1981. The
patient had previously undergone mastectomy for in-
filtrating ductal carcinoma. She was treated with
radiotherapy and chemo-therapy but did not receive adju-
vant therapy with bacillus Calmette-Guerin (BCG) or Cor-
ynebacterium parvum. Tissue cultures were initiated by
seeding, in each of two Corning T-75 flasks, cells from 50
ml aliquots of pleural fluid sedimented by low speed
centrifugation. The cultures were grown in Leibovitz’s
L-15 medium with 10% fetal calf serum but no antibiotics.
Flasks were kept at 37.5 C in a dry incubator flushed with
air. Medium was changed about once a week. Subcultures
were done by scraping half of a confluent monolayer and
seeding the scraped cells in another T-75 flask, while the
donor flasks were refed with fresh medium to allow
regrowth of cells.

Electron microscopic examination was carried out on
cells from the original pleural fluid and on cells in passage
3 from two different culture flasks. Cell pellets were fixed
in 3% glutaraldehyde in Millonig’s buffer and postfixed in
2% buffered osmium tetroxide. After dehydration in
ethanols and propylene oxide, the blocks were embedded
in epon-araldite. Thin sections were stained in uranyl ace-
tate and lead citrate and then carbon-coated.

In attempts to characterize the bacteria, mixtures of
scraped cells and culture medium from cultures in passage
3 and 5 were inoculated onto a series of 13 different isola-
tion media in the Department of Laboratory Medicine of
this institution. Two milliliters of clarified tissue culture
medium (centrifuged at 5 min at 600 rpm) were added to
HeLa cell cultures in attempts to propagate the bacteria.

RESULTS

Electron microscopic examination of cells from the
original pleural fluid showed the presence of many cancer
cells and of some cells of other types (mesothelial cells,
macrophages and lymphocytes). However most cells in
primary cultures appeared epithelial (Fig. 2). After abouta
month and a half, when subcultures had reached passage
2, cells in all the flasks, including those remaining from
passages 0 and 1, progressively became abnormal (Fig. 3).
The cells became larger and more frequently multinucle-
ated, and increasing numbers of vacuoles, some very large,
appeared in their cytoplasm. The larger vacuoles were
filled with granules showing an intense Brownian move-
ment. The medium remained neutral or slightly alkaline.
At first, we assumed that the cultures were being over-
taken by mucous-secreting cancer cells but no mucous was
detected after using mucicarmine, alcian blue or PAS on
fixed cells.

Electron microscopy gave the answer: the vacuoles
were filled with bacteria. Some cells had one or several
large vacuoles containing innumerable bacteria arranged
atrandom (Fig. 4) or in near-geometric patterns (Figs. 5, 6).
In many cells there were smaller vacuoles with fewer bac-
teria and very often single bacteria each contained in a
6 / 'I'SKEM Journal

FIGURE 2: Phase contrast micrograph of pleural effusio
cells in primary culture. Most cells are epithelial. The
dendritic cells shown by arrows are histiocytes or
macrophages. Magnification 160X.
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FIGURE 3: Infected pleural effusion cells in passage 3.
Some cells contain large vacuoles filled with granules (ar-
rows). Most cells are enlarged, often multinucleated with
various unclusions in their cytoplasms. Magnification
160X.

vacuole. Bacteria-containing vacuoles always had a well-
defined membrane: bacteria were never seen free with-
in the cytoplasm. In some vacuoles the microorganisms
were embedded in a finely granular matrix (Figs. 5, 7)
while in other instances they were sequestered in typical
lysosomes (Fig. 8). In Fig. 9 are shown bacteria imprisoned
in one of the cytoplasmic balloons floating free in the
medium. There were also numerous extracellular bacteria
identical to those inside the cells.

The bacteria, up to 3 wm long microns in length, were
present in morphological forms varying from young, clear
cells with well preserved ultrastructure (Figs. 4, 7) to con-
densed, osmiophilic elements probably undergoing
degeneration (Figs. 4-6). All the forms could be seen both
in cells and medium. Some intracellular bacterial bodies
were abnormal in size and shape (Fig. 4). The bacteria
were circular in cross section. Their outer walls were
smooth and separated from the cytoplasmic membrane by
a finely granular layer (Fig. 7). In the denser, osmiophilic
elements, the outer wall and cytoplasmic membrane were
often wide apart, with only empty spaces between them
(Figs. 6,8, 9).

The cultures died out slowly, ending in passage 5 after
7 months. Morphological alterations of the cells remained
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FIGURE 4: View of an infected cell with large vacuoles
filled with bacteria. Besides well preserved, young bac-
terial forms, some seen dividing (arrows), there are denser
and shorter osmiophilic forms. Some bacterial bodies are

distorted, even gigantic (double arrows). Line = 5 u.
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FIGURE 5: Two bacteria-filled inclusions in an infected
cell. In one of the inclusions (bottom right), the bacteria,
mostly osmiophilic, are seen mostly in cross section and
are embedded in a finely granular matrix. No matrix em-
beds the bacteria present in the other inclusion {top left).
Live =5um.

the same throughout. The cultured cells became more and
more sluggish, and at the end of the monolayers contained
too few cells for successful subculture. The history of this
peculiar case of bacterial contamination suggests that
some state of equilibrium prevailed, at least for a while,
between cells and bacteria. In effect, nearly all the cells
were infected, yet they were able to proliferate. Even
mitotic cells had bacteria in their cytoplasm. Bacteria also
were dividing, either inside (Fig. 4) or outside the cells in
plain medium. Thus, losses on both sides must have been
.balanced by replication. Cell killing was apparently very
moderate. Infected cells, although altered in their
ultrastructure, showed no damage and were simply shed-
ding their bacteria-laden vacuoles (Fig. 9). Whether the
cytoplasm was rebuilt after shedding could not be deter-
mined. Morphological evidence forbacterial destruction
was also scant. Although bacteria could be seen se-
questered into lysosomes (Fig. 8), their complete lysis was
not evident. Like the cells, the bacteria probably slowly
degenerated, littering the medium with dead, undigested
organisms.

Bacteria must have penetrated into the cells by simple
engulfment by cytoplasmic processes. No bacteria were
seen adhering to plasma membranes. Whether the cells
picked up from medium live and dead bacteria alike re-
mains an unanswered question. It would appear, though,
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FIGURE 6: Huge inclusion containing more or less
geometrically arranged bacteria. The distribution of bac-
teria suggests that they form a colony derived from one or
only a few of the microorganisms. All the bacteria are
dense and osmiophilic. Many of them show a dehiscence
of the cytoplasmic membrane from the outer wall (ar-
rows). Line =5 um.
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FIGURE 7: Inclusion containing mostly young, well
preserved bacteria, embedded in a finely granular matrix.
This inclusion probably represents a colony. The onion-

- ring disposition of the vacuole. The cell wall is separated
from cytoplasmic membrane, in the young bacteria, by a
grayish layer (arrows) a disposition characteristic of gram
negative bacteria. Line =1 um.
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FIGURE 8: Micrograph showing bacteria sequestered in
typical lysosomes. The bacteria are dense and shortened.
Cell wall and cytoplasmic membrane are often wide apart
(arrows). Line = 1 wm.
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that a number of bacteria were able to form in-
tracytoplasmic colonies on their own, which is the only
way to explain the formation of inclusions such as those
shown in Figures 5 and 6. Therefore, it is possible that the
bacteria-laden vacuoles were the result of two distinct
phenomena: one of indiscriminate phagocytosis of ex-
tracellular bacteria, whether dead or alive, and the other of
colony formation by intracellular bacteria.

Infected cultures retained an epithelial morphology.
The finding of typical desmosomes in cells of passage 3
confirmed the epithelial nature of the cells. Part of a cell in
passage 3 is shown in Fig. 10. The cells had ragged out-
lines, convoluted nuclei, dilated rough endoplasmic
reticulum, and many pleomorphic mitochondria. The last
two features were undoubtedly caused by bacterial infec-
tion.

As expected from the ultrastructure of their cell walls
(1), the bacteria were gram negative. No growth was ob-
served, even after a month, after inoculation of clarified
medium into plain L 15 with 10% fetal calf serum, or of
cell-medium mixtures into 13 different bacteriological
media (thioglycollate; trypticase soy broth at 37° or 22° C;
trypticase soy broth with sheep blood; chopped meat car-
bohydrate broth; chocolate agar; Schadler agar; egg yolk
agar; Schadter agar with gentamycin and vancomycin;
Lowenstein-Jensen slant; Lowenstein-Jensen slant with
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'FIGURE 9: Cross section of a cytoplasmic balloon, filled
with osmiophilic bacteria and floating free in medium.
Besides bacteria, this formation is practically empty. Line
=5 um.
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passage 3. The cellular contour is ragged. Endoplasmic
reticulum is highly developed; mitochondria are numerous
and pleomorphic. Two rather inconspicuous desmosomes
are indicated by arrows. Line = 5 um.

cycloheximide, lincomycin and naladixic acid; Mid-
dlebrook 7 H-10 broth; Middlebrook 7 H-10 agar).
However, after addition of cell-free medium from an in-
fected culture in passage 5 to a culture of HeLa cells in L 15
medium, HeLa cells showed (5 weeks later) signs of infec-
tion. Increasing numbers of HeLa cells with large vacuoles
containing motile granules (Fig. 11) appeared in the origi-
nal cells as well as in two subcultures. The mechanism of
this intracellular infection is now under study.

DISCUSSION

To our knowledge, no study in the literature describes
the ultrastructural aspects of chronic bacterial contamina-
tion of tissue cultures. st

The origin and species of bacteria found in this partic-
ular culture of breast cancer cells remain a mystery. No
bacteria were seen in thin sections of the original pleural
cell preparation, but small numbers of bacteria possibly
picked up from the patient’s skin during thoracentesis
could easily have been missed by electron microscopy. No
contamination of the same kind occurred in other cell lines
fed in July, 1981, with the same stock of L-15 medium. The
simultaneous occurrence, in passages 0 to 2, of cellular
changes in cultures derived from this particular pleural
effusion suggests that contamination was present very
early. Thus there are no definite clues as to whether the
origin of the bacteria was endogenous or exogenous.

The bacteria were gram negative, but more work will
be necessary to establish their species, using different bac-
teriological media and other target cells. The apparent de-
pendence of these bacteria on nonmacrophage cells. such
as breast cancer or HeLa cells. is intriguing and point to
some close relationship between cellular and bacterial
metabolisms.

Following the discovery of this peculiar case of bac-
terial contamination, we have not destroyed the infected

FIGURE 10: Part of the bacteria-free cytoplasm of a cell in
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FIGURE 11: ontrast micrograph showing
of HeLa cells one month after infection with cell-free
medium from a pleural effusion cell culture in passage 5.
The HeLa cells are from the second subculture after infec-
tion. A number of cells show large granule-laden vacuoles
identical to those that first appeared in pleural effusion

cells. Magnification 160X.

cultures or attempted to eliminate the bacteria with anti-
biotics. We will do so only once the bacteria are fully
characterized. The bacteria may belong to a new strain
with metabolic requirements of interest to bacteriologists.

Our immediate aim is to examine at the ultrastruc-
tural level the mechanism by which the bacteria penetrate
nonmacrophage. epithelial cancer cells.

REFERENCES
1. M.T. Silva. and ]. C.F. Sousa. Ultrastructure of the cell wall and
cytoplasmic membrane of gram negative bacteria with different fixation
techniques. J. Bact. 113 (1973) 953-962.
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ABSTRACT

An unusual case of chronic bacterial contamination of
tissue cultures derived from pleural effusion of a breast
cancer patient has been studied by electron microscopy.
Despite large numbers of bacteria inside and outside the
cells. the cultures appeared macroscopically normal. Bac-
teria invaded and replicated in cytoplasmic vacuoles.
which ultimately were shed into medium. Mutual
destruction of cells and bacteria was apparently moder-
ate. The cultures slowly died out after 7 months. without
any flask's contents being lost to acute infection. The con-
taminating bacteria have not been characterized so far.
because they failed to grow on any of thirteen bacteriologi-
cal media used. However. chronic contamination of HeLa
cells by these bacteria has been achieved experimentally.
reproducing the same morphological pattern as in cancer
cells derived from pleural effusion.
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TSEM Buy-laws

Article ] —NAME
The name of the Society shall be the Texas Society for Electron
Microscopy.

Article Il — PURPOSE

This Society is organized exclusively as a scientific and educational
organization. The purpose of this Society shall be (a) to increase and
disseminate knowledge concerning the biological and physical
applications of electron microscopy and related instrumentation and (b)
to promote free exchange of ideas and information among electron
microscopists and interested participants. Not withstanding any other
provision of these articles, this society shall not, except to an
insubstantial degree, engage in any activities or exercise any powers that
are not in furtherance of the purposes of this society. No substantial part
of the activities of the Society shall be the carrying on of propaganda, or
otherwise attempting to influence legislation, and the Society shall not
participate in, or intervene in (including the publishing or distribution of
statements) any political campaign on behalf of any candidate for public
office.

Article III — MEMBERSHIP

Membership in the Society shall be open to individuals who share
the stated purpose of the Society. The Society shall consist of regular
members, student members, corporate members, and honorary members.

An applicant, other than a corporate organization, having an interest
in electron microscopy may be considered for regular membership. An
applicant enrolled in an academic undergraduate or graduate program
will be considered for student membership. Students wishing to become
more involved in the Society may elect to apply for regular membership.
Any applying commercial organization having an interest in electron
microscopy shall be considered for corporate membership. A corporate
membership shall entitle that corporation to designate one
representative who shall receive membership benefits as a regular
member. Other representatives of the same organization may apply for
regular membership to receive Society privileges. Honorary membership
shall be restricted to either (a) distinguished scientists who are not
members of the Society, but who have made significant contributions to
this Society or (b) to Society members for extended and outstanding
service to this Society.

Application for regular, student, and corporate membership shall

require nomination by any regular member in good standing and shall be *

made to the Secretary, who, with the approval of the Executive Council,
shall report same at the next business meeting of the Society. A two-
thirds vote of the regular members present shall elect applicants to
membership.

Nominations for honorary membership may be made by any
member of the Society. Nominations shall be made in writing to any
member of the Executive Council and must be accompanied by written
evidence of the nominee’s eligibility. The member of the Executive
Council shall present the nomination at the next meeting of the
Executive Council for consideration. The Executive Council shall act
upon the nomination within one year of its presentation and shall notify
the nominator of the final action taken on the nomination.

Only regular members shall have the right to vote, to nominate new
members, to hold office, or to serve on committees. Corporate members
may exhibit at the Society's meetings (additional exhibition charges may
be levied by the Executive Council). An honorary member shall be
exempt from dues and shall be entitled to all privileges of regular
membership. All members shall receive Society mailouts except for
ballots which will be mailed only to regular members.

The amount of dues shall be set by the Executive Council. Dues
shall become payable on January 1 of each year. Members unpaid by the
Spring meeting shall be notified and if still unpaid will be dropped from
membership after the Fall meeting.

Article IV — OFFICERS

A. Elected Officers

The elected officers of the Society shall be President, President-
Elect. Inmediate Past President, Secretary, Treasurer, Program Chair-
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man, and Program Chairman-Elect. The President-Elect shall serve one
year as such, one year as President, and one year as Immediate Past
President. The Secretary shall be elected in even-numbered years and
serve for a two year term. The Treasurer shall be elected in odd-num-
bered years and serve for a two year term. The Program Chairman-Elect
shall serve one year as such, followed by one year as Program Chairman.
The installation of incoming officers shall be at the Spring meeting. All
officers shall arrange for the orderly and timely transition of their offices
within 30 days after the installation of officers. However, all officers
shall continue until relieved by their successors. The duties of the of-
ficers shall

1. President: shall preside at all business meetings of the
Society and at meetings of the Executive Council. The President
shall represent the Society at the annual meeting of the Electron
Microscopy Society of America. The President shall conduct the
business of the Society between Executive Council meetings.

2. President-Elect: shall assist the President and substitute
for him in his absence and perform such duties as assigned by the
President.

3. Immediate Past President: shall assist the President and
Executive Council.

4. Secretary: shall maintain the records of the Society other
than financial, and distribute announcements to the membership.

5. Treasurer: shall be custodian of the Society funds and shall
account for them in accordance with accepted business practice.
The Treasurer shall be bonded and the cost of such shall be borne
by the Society. The Treasurer shall have his records examined an-
nually by an internal audit committee chosen by the Executive
Council at the Winter meeting. A written report of the internal
audit shall be presented to the Executive Council and the mem-
bership at the Spring meeting.

6. Program Chairman: shall be responsible for organizing the
various scientific activities of the Society. The Program Chairman
shall not commit any funds of the Society unless authorized by the
Executive Council via an approved budget or as authorized by the
President and Treasurer under conditions of exigency.

7. Program Chairman-Elect: shall assist the Program Chair-
man and substitute for him in his absence and, additionally, ex-
tend the planning of programs into his own term of office as Pro-
gram Chairman.

B. Appointed Officers

The appointed officers of the Society shall be the Newsletter Editor
and the Student Representative who shall be appointed by the Executive
Council.

1. Newsletter Editor: shall publish a Newsletter three times a
year promoting the purpose of the Society, unless otherwise or-
dered by the Executive Council. The term of appointment shall be
for two years and may be renewed.

2. Student Representative: shall represent the student mem-
bership of the Society on the Executive Council. The term of ap-
pointment shall be for one year.

Additionally, the officers of the Society shall perform the duties
prescribed by the Bylaws and, as appropriate, by the parliamentary
authority adopted by the Society. No part of the net earnings of the
Society shall inure to the benefit of, or be distributable to its members,
trustees, officers, or other private persons, except that the Society shall
be authorized and empowered to pay reasonable compensation for ser-
vices rendered and to make payments and distributions in furtherance of
the purposes set forth in Article Two hereof.

Article V—MEETINGS

There shall be three scientific meetings per year: fall, winter, and
spring, unless otherwise ordered by the Society or by the Executive
Council. Exact times and places of these meetings shall be designated by
the Executive Council. A business meeting will be held at each scientific
meeting of the Society. Parliamentary procedures to be followed in the
business meeting shall be those specified in the current edition of
Robert’s Rules of Order Newly Revised. Ten percent of the regular



members, or 35 regular members, whichever is smaller, shall constitute a
quorum at a business meeting.

Article VI — EXECUTIVE COUNCIL

The Executive Council shall be responsible for the scientific and ad-
ministrative obligations of the Society. It shall determine policies for the
good of the Society in accordance with these By-laws; it shall plan scien-
tific and business meetings, it shall authorize the expenditure of Society
funds, and it shall conduct other duties as required for the benefit of the
Society. The Executive Council shall meet prior to the business meeting
at each scientific meeting of the Society. Special meetings of the Execu-
tive Council can be called by the President and shall be called upon the
written request of three elected members of the Executive Council.

At each spring meeting the Executive Council shall appoint a Stu-
dent Representative who shall represent the student membership of the
Society on the Executive Council the following year as a voting member.
The Executive Council shall also appoint Local Arrangements Chairmen
for each of various meetings and in so doing shall duly consider the
recommendations of the PROGRAM Chairman and the President. Local
Arrangements Chairmen are ad-hog, non-voting members of the Execu-
tive Council.

Executive Council meetings are open to the membership.

The elected and appointed officers shall constitute the Executive
Council. The President and four other elected officers or the President-
Elect and four other elected officers shall constitute a quorum.

Article VI — COMMITTEES

Standing or special committees shall be appointed by the President
as directed by these By-laws or as the Society, or the Executive Council,
shall from time to time deem necessary to carry on the work of the
Society. The President may appoint advisory committees at any time
without prior consultation with the Executive Council. The President
shall be ex officio a member of all committees except the Nominating
Committee.

Article VIII — ELECTIONS AND INTERIM VACANCIES

In February of each year the Executive Council shall appoint three
regular members to serve on the Nominating Committee with the Presi-
dent-Elect, and the Secretary. The Secretary shall serve as chairman of
the Nominating Committee. The Nominating Committee shall nominate
two candidates for each officer position becoming vacant that year. In
preparing the slate of nominees, due consideration shall be given to the
geographical area and fields of interest represented by the membership
of the Society and to the nominees previous participation in the Society’s
affairs. The Nominating Committee shall also ascertain the willingness
of each nominee to serve if elected. The report of the Nominating Com-
mittee shall be announced to the regular membership by March 1.

Additional nominations may be initiated by the membership by a
petition to the Secretary signed by a minimum of ten of the regular mem-
bers. Such petitions must be received by the Secretary by March 15.

Ballots shall be mailed to the regular members in March and com-

pleted ballots shall be accepted by the Secretary until April 15. The Sec-
retary shall count the ballots on the next appropriate day and announce
the results of the election at the spring business meeting and by mailout
to the regular membership. Any regular member may examine the
ballots at the spring business meeting.

The candidate receiving the largest number of votes shall be the
winner. In the event of a tie vote, the Executive Council shall decide the
winner. The ballots shall be examined by the Executive Council at the
spring meeting.

A two-thirds vote of the entire membership of the Executive Coun-
cil shall remove any officer or appointee derelict in their duties. The Ex-
ecutive Council shall accept resignations in good faith.

An interim vacancy in the presidency shall be filled by advance-
ment of the President-Elect, who will go on to serve his anticipated term
as President and Immediate Past President. In the event there is no Presi-
dent-Elect to advance, the Executive Council shall elect one of its mem-
bers as acting President to serve until the completion of the next regular
election. An interim vacancy in the office of Program Chairman shall be
filled by the Program Chairman-Elect, who will go on to serve his antici-
pated term as Program Chairman. If there is no Program Chairman-Elect
to advance, the Executive Council shall appoint a Program Chairman to
serve until the completion of the next regular election. Interim vacancies
in the offices of Secretary or Treasurer shall be filled by appointment by
the Executive Council until the completion of the next regular election.
Interim vacancies in the offices of Newsletter Editor or Student Repre-
sentative shall be filled by an appointment made by the Executive Coun-
cil.

Article IX — DISSOLUTION

Upon the dissolution of the Society, the Executive Council shall,
after paying or making provision for the payment of all the liabilities of
the Society, dispose of all of the assets of the Society exclusively for the
purposes of the Society in such manner, or to the Electron Microscopy
Society of America. Any such assets not so disposed of shall be disposed
of by the Court of Common Pleas of the county in which the principal of-
fice of the Society is then located. exclusively for such purposes or to
such organization or organizations, as said Court shall determine. which
are organized and operated exclusively for such purposes.

Article X — AMENDMENTS

Amendments to these By-laws may be initiated by individual mem-
bers of the Executive Council or by petition to the Secretary signed by
ten regular members of the Society. Amendments must be approved by a
two-thirds majority of the Executive Council, the proposed amendment
shall then be promptly submitted by mail to the regular membership by
the Secretary with statements of support and/or opposition by the Execu-
tive Council. The ballots shall be accepted by the Executive Council for
one month after the date of mailing. The Executive Council shall count
the ballots; the amendment (s) shall be ratified if it receives a favorable
two-thirds majority of the votes cast. Any regular member can. if he so
desires, be present at the counting of the ballots.
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TISSUE REPLICA PREPARATION FOR SCANNING
ELECTRON MICROSCOPY

y
].D. Hudson and P.S. Baur N

Graduate School of Biomedical Sciences
University of Texas Medical Branch
Division of Cell Biology
Shriners Burn Institute
Galveston, Texas 77550

INTRODUCTION

Impressions (casts or negative replicas) and the posi-
tive replicas made from them are useful tools by which to
.examine the surface details of a tissue by scanning
electron microscopy (SEM) without necessitating the
material's excision and subsequent destruction. The
replica technique can also be employed in SEM to study
materials that would be distorted or destroyed by fixation
or drying procedures. It is also useful for studying delicate
organic materials which would be altered by the electron
‘beam and/or large objects which could not be accurately
subdivided (1). The replicas are especially beneficial in
SEM studies of the integument (wrinkle patterns,
keratinization, scar formation, dermatology studies, etc.)
(2). Impressions and replicas can be made from a wide
variety of materials (3). However, silicone rubber impres-
sions tend to retain greater detail and are easiest to use (4).

METHODS AND MATERIALS

Impressions in this study were made using Dow Corn-
ing Silastic 382 Medical Grade Elastomer (80%), Dow
Corning 200 CS Fluid (20%), and Dow Corning Catalyst M
(<1%). Ingredients were measured on a volume basis
following the manufacturer’s recipe (Fig. 1A). The mix-
ture was stirred thoroughly, applied quickly to the desired
area of study, and allowed to harden (< 10 minutes) (Fig.
1B). Longer or shorter working and/or vulcanization times
could be achieved by changing the amount of catalyst ad-
ded to the silastic mixture. In order to accurately replicate
“the surface detail and to avoid bubble or void artifacts, care
~‘was taken to minimize the air stirred into the mixture and
to insure total penetration or coverage of the area by the
elastomer. Although hiological tissues seldom require a
mold release agent, when one was needed a thin film of
petroleum jelly was often sufficient. After the impression
“or cast was peeled from the specimen surface, a 5% solu-
tion of sodium hypochlorite was used to dissolve away
adherent biological material from the cast surface. The
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silastic cast was then rinsed several times with distilled
water and air dried. The sites on the silastic impression
that were selected for study were punched out using a 15
mm diameter cork borer (Fig. 1C). The silastic discs were
then transferred (detail side up) to a silastic mold with

FIGURE 1: The components used to formulate the silastic
casting material were: Dow Corning 382 Medical Grade
Elastomer (80%), Dow Corning 200 CS Fluid (20%), and
Dow Corning Catalyst M (<1%) (A). After careful mixing,
the casting material (approximately 25 mls) was applied to
the area of interest (B). After vulcanization, the cast or im-
pression was removed from the subject and cleaned.
Regions on the impression surface chosen for study were
then punched out with a cork borer (C). The impression
discs were placed in a silastic mold (detail side up), an
Epon mixture was added to each well, and the resin
polymerized at 60°C for 36 hours (D).



cylindrical depressions 15 mm in diameter and 8 mm deep.
An Epon mixture measured on a volume basis (Epon
812-44%, NMA-42%, DDSA-14%, and
benzyldimethylamine- <1%) was then layered over the
impression discs and the mold placed in a 60°C oven for 36
hours (Fig. 1D). After polymerization, the positive Epgn
replicas were removed, mounted on stubs, coated with
300-500 A of gold, and examined by SEM.

o
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-

FIGURE 2: An Epon replica of normal skin showed dis-
tinct wrinkle or crease patterns and demonstrate the air
bubbles (arrows) that were occasionally incorporated in
the impression surface. x60.

FIGURE 3: An Epon replica of normal human integument
demonstrating the placque-like arrays (arrows) of epider-
mal cells, a characteristic feature of keratinizing skin.
x570.

50 HMENG
FIGURE 4: The stomatal surface of a leaf prepared by
standard scanning electron microscopy procedures (A) is
compared to an Epon replica of a similar surface (B). Note

the guard cells (G) and stomata (arrows). x1120.

RESULTS AND DISCUSSION

Replicated surface details of the integument of the
hairless mouse, human skin, burn scars, and the stomatal
surface of a leaf, when examined by SEM, compared
favorably to those of the actual biological material (Figs. 2,
3, and 4). Epon resins, epoxy glues, and methacrylate
esters were used to produce the best positive replicas.
However, the Epon castings provided the best retention of
detail. While, in several instances, the replicas proved
useful up to 2000 magnifications the technique was most
beneficial in studies of surface topography requiring a
lower range of magnifications (20 x - 500 x).
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THE DISAPPEARING SUBSTRATE PROCEDURE —
ELECTRON MICROSCOPY OF TISSUE CULTURE CELLS
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SUMMARY

In the disappearing substrate procedure, tissue culture
cells are fixed and dehydrated in situ, then are separated
“from the surface of the glass slides upon which they were
grown by dissolving away an intermediary parlodian
substrate. The cells are then pelleted, embedded in plastic,
and thin sectioned. This technique allows the microscopist
to section and examine large numbers of tissue culture
cells while maintaining their normal morphology and fine
structure. '

¥

INTRODUCTION

Ultrastructural studies of tissue culture cells involve
the use of flat embedded cells or cell pellets (1, 2). The
former process allows the sectioning of one or two specific
cells of interest, while the latter technique permits the in-

‘vestigator to simultaneously section and examine many
randomly arranged cells. Flat embedding is ideally suited
to pharmocological, histochemical, cytochemical, and
morphological studies. However, drawbacks to this proc-
cdure can include the following: the limited number of
cells that can be sectioned at one time, the uniform orien-
tation of the cells in the plastic, and the difficulty in sec-
tioning the thin monolayers (1, 2).

Sectioning cell pellets allows the microscopist to ex-
amine a large number of cells, statistically improving the
chances for accurate biological characterization. However,
the formation of pellets normally requires the separation
of the cells from the substrate prior to fixation. This is
usually accomplished by trypsinization, mechanical means
(scraping), and/or the use of various chelating agents
(EGTA or EDTA) (3). Undoubtedly, these detachment pro-
18 TSEM Journal

cedures induce various ultrastructural alterations (removal
of the glycocalyx, configurational changes, membrane dis-
ruptions, organelle displacement, etc.) that are undesira-
ble.

The disappearing substrate procedure was developed
as an alternative technique to the above processes. This
method allows fixation, post-fixation, and dehydration of
the cells in situ which, unlike other methods involving
cells detached from their substrate, preserves each cell’s in
situ gross morphology as well as the spatial relationships
of its ultrastructural components (1, 2). -

MATERIALS AND METHODS

Cleaned glass slides 25 x 75 mm, completely frosted
on one side (Esco, Buffalo, N.Y.), were totally immersed in
a 3% solution of parlodian in amyl acetate. The slides were
left in the parlodian solution for 10 minutes to insure
sterilization. They were then withdrawn, tilted vertically
to allow the excess solution to drain off, and dried in a
dessicator to prevent moisture accumulation which often
occurred as a result of rapid solvent evaporation. The
coated slides were then placed in petri plates (frosted side
up) to which media and cells (human fibroblasts) were ad-
ded. After a period of 1/2 to 2 hours, the cells were firmly
attached to the parlodian substrate. At 24, 48, and 72 hours
post-subculture, the slides were withdrawn from the
medium and gently rinsed by dipping several times in a
serum-free medium solution or phosphate buffered saline.
The slides were then processed through a series of coplin
jars containing the various electron microscopy (EM) pre-
parative solutions. The primary fixative consisted of a
0.1M PIPES (piperazine N-N'bis (2 ethanol sulfonic
acid))buffered (pH 7.4) 3% glutaraldehyde solution (1 hr.
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at 24°C). After several buffer rinses of PIPES, a buffered
1% osmium tetroxide solution was used as a secondary fix-
ative (30 minutes at 24°C). Several of the samples were
prepared with ruthenium red (500 ppm) in the fixative,
buffer rinses, and post-fixation solutions in order to dem-

‘onstrate acid mucopolysaccharides (AMPs) (4). A brief

water rinse preceded dehydration through a graded series
of ethyl alcohol solutions (75, 95, 100%).

Following dehydration, the slides were immersed in
propylene oxide which dissolved the parlodian substrate,
releasing the cells. The propylene oxide solution contain-
ing the cells was transferred to a glass centrifuge tube and
centrifuged at a low speed for several minutes. Routine in-
filtration of the resultant pellet with resin continued in the
same centrifuge tube using a modified Luft (5) epoxy mix-
ture. After embedment, the samples were thin-sectioned
on a DuPont Sorvall MT-2B ultramicrotome using a dia-
mond knife. The thin sections were stained with uranyl
acetate and lead citrate, and examined on a Phillips 300
transmission electron microscope.

RESULTS

The parlodian membrane remained intact and
tenaciously attached to the frosted surface of the slide
throughout the course of the experiment. Smooth surfaced
glass slides proved unsatisfactory because of frequent
failure of the membrane to remain adherent to the glass.
The cultured cells remained firmly attached to the parlo-
dian membrane throughout processing for electron
microscopy. When the slides were immersed in the pro-
pylene oxide, the parlodian dissolved, separating the cells
from the substrate. Additional propylene oxide rinses ap-
peared to remove all traces of the parlodian from the sam-
ple which was then pelleted and embedded. Light
microscopic surveys of thick sections (0.5 to 1.0 um)
allowed selection of cells of interest for subsequent thin
sectioning and electron microscopic survey (Fig.1).

Since the parlodian membranes did not withstand
autoclaving, occasional culture contamination was noted.
However, several repetitions of each sample usually pro-
vide an adequate number of uncontaminated petri plates,
slides, and cells. Parlodian coated slides can be gas
sterilized with ethylene oxide if-sterilization is required.

The morphology of the fibroblasts and their inherent
ultrastructural detail was excellent (Fig. 2) and compared
favorably to that observed in flat embedded cells. Con-
comitantly, the ability to section a large number of cells
without using a procedure that required initial trypsiniza-
tion and repeated centrifugation at every step was a time
saving feature. '

Visible structural details included bundles of
cytoplasmic 60-80 A diameter microfilaments and 100 A
intermediate filaments frequently oriented parallel to the
long axis of the cell (Figs. 2 and 3). These filaments are
often not observed in cells subjected to trypsinization.
Such procedures tend to cause the flattened cells to “‘round

‘up” (become spherical) with corresponding changes noted

in fine structure. The configuration of the nucleus (Fig. 4)
in the disappearing substrate procedure was similar to that

FIGURE 1: Light micrograph of randomly oriented cells
observed in a thick section (0.5 to 1.0 wm) of a pellet pro-
duced using the disappearing substrate procedure. A total
of 270 cells were noted in this particular section, which
was stained with methylene blue-azure II. X125.
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broblast demonstrating excellent
preservation of ultrastructural detail using the disappear-
ing substrate procedure. The cytoplasm contained the
usual organelles including lysosomes (L), mitochondria
(M). and longitudinal arrays of intermediate sized fila-
ments (arrows). X18.240.
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of living cells examined by phase microscopy and differs
from the spherical or incised shapes observed in tryp-
sinized cells (Fig. 5). Also, the reaction products formed by
the ruthenium red and AMPs in the cell coat were ap-
parent. The glycocalyx was clearly visible and could be ob-
served uniformly coating the upper and outer portions of
the various cells (Figs. 3, 4 and 6). The cell surface facing
the substrate was more or less devoid of reaction products
(Figs. 3 and 4). All of the structural differences charac-
teristic of the free and attached surfaces of cells in situ
were observed in these pelleted cells. Pinocytotic vesicles
facing the upper and outer surfaces of the cell were ob-
served to contain reaction products (Figs. 3, 4 and 6), dem-
onstrating the cell’s ability to re-incorporate the AMP
material.

DISCUSSION

The disappearing substrate procedure proves useful in
cytological investigations of animal tissue culture cells. A
large number of cells can be simultaneously sectioned,

bt o

FIGURE 3: The presence of the acid mucopolysaccharide
containing glycocalyx (G) on the upper surface of the
plasma membrane was quite apparent in ruthenium red
treated cells. Contractile bundles (CB) of microfilaments
and intermediate sized filaments predominated in the
cytoplasm while pinocytotic vesicles (arrows) were ob-
served to incorporate ruthenium red on their inner sur-
faces. X18,760
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each providing a random sectional view. The retention of
cellular detail using the disappearing substrate procedure
is similar to that observed by light or TEM studies of viable
or flat embedded cells. Also, appropriately modified pre-
parative treatment preserves the detailed structure of the
glycocalyx. The processing steps for EM, utilizing coplin
jars and slides, is both rapid and efficient. The several low
speed centrifugation steps that are required can be carried
out on the fixed cells without concern for induced cellular
disruptions or distortions. Although variations of the pro-
cedure have been previously reported, this particular tech-
nique appears to be the most useful and reliable method
for the TEM study in in vitro cells (Figs. 6, 7 and 8).
Modifications of this procedure may prove useful
when samples of suspended cells are required. For exam-
ple, this process may be helpful in flow-microfluorometer

' (FMF) studies and would permit the survey of fixed and

treated cells without requiring initial cell release by
enzymatic, mechanical, or chemical means. Similarly, this
procedure would be applicable to scanning electron
microscopical studies of the adherent (substrate facing)
surfaces of tissue culture cells.

S M o

FIGURE 4: Nuclear (N) morphology, consistent with that
observed by phase light microscopy, was noted in this
transmission electron microscopy section of a cultured
fibroblast. The glycocalyx (G) found on the upper cell sur-
face and the lining of the pinocytotic vesicle (arrow), dem-
onstrated an affinity to the ruthenium red. X27,700
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FIGURE 5: The ultrastructural details of a human
-fibroblast tissue culture cell trypsinized from the substrate
and pelleted by centrifugation prior to fixation. The irregu-
lar configuration of the nucleus was in contrast to that ob-
served in cells prepared using the disappearing substrate
procedure. The heavy concentration of lysosomes (L) were
characteristic features of plateau phase cells from scenes-
cent non-transformed cultures. X18,000
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Secretary’s Message

TSEM now has 447 members, including 423 regular and stu-
dent members and 24 representatives of corporations which are
our friends. TSEM Journal is currently being sent to 80 libraries
within the state of Texas and to 55 libraries at major universities
and institutions elsewhere in the United States and in Canada.
These numbers give you some idea of the exposure your
material receives when published in the Journal.

Not all of our readers live in Texas. The membership list
shows addresses in California, Maryland, Minnesota, New York,
Ilinois, Louisiana, Oregon, Arizona, Utah, Oklahoma, Massa-
chussets, Kansas, Ohio, Arkansas, Florida and Mexico. Not all of
us consider ourselves primarily electron microscopists, but we
all appreciate electron microscopy and value the unique insights

it can bring into problems in our chosen disciplines. There is a
valuable opportunity here for interaction between disciplines,
for the sort of cross-fertilization that can produce highly original
research. Interaction can take place both in person and through
the Journal. To take full advantage of this we all need to publish
more in our journal. Most of us are going to think first about
writing for a journal in our area of specialty — but how about
writing the material up twice? Once for your specialty and once,
from a different point of view and stressing the electron
microscopy, for TSEM? In addition to the benefits from ex-
panded interaction — those extra publications never hurt any-
one!

Elizabeth Root

TSEM Minutes

The TSEM Business Meeting was called to order by Presi-
dent Goldstein at 1:15 p.m., April 3, 1982, in Hubbard Hall on the
TWU Campus in Denton, Texas.

1. The minutes were read and approved.

2. The treasurer's report was presented and approved.

3. Future meetings were announced by Pat Davis: The Fall
meeting at Hotel Galvez at Galveston, October 7-9, 1982. The
Spring 1983 meeting in Austin or San Marcus or vicinity.

4. New officers were presented: Charles Mims, President-
Elect; Elizabeth Root, Secretary; Ernest Couch, Program Chair-
man-Elect. .

5. Paul Baur reported on the TSEM Journal: Hope to have 5
to 6 articles per issue. The cost is about $3 per issue. Want active
regional editors. Randy Moore is the Editor in charge of

Regional News. Hilton Mollenhauer is the new Technical Edi-
tor. Robert Blystone is the Editor in charge of Advertising.

6. Awards were presented to past editors: Bob Turner, Ann
Goldstein and Elaine McCoy.

7. Thirty-six new members were accepted into the society.

8. Dr. Goldstein thanked TWU and the local arrangements
committee for the meeting.

9. Dr. Goldstein handed the gavel to the new President,
Bruce Mackay, who acknowledged the contributions of the
outgoing President.

10. The meeting was adjourned at 1:37 p.m.

Respectfully submitted,
Marilyn N. Smith
Secretary, TSEM
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Cambridge other 7 , use AMR-1200
Etec 0.365" ET-1
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Hitachi 20mm H-20
*(1) Hitachi 19.8mm/ H-198-M
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JEOL 20mm - H-20
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QUARTZ LIGHT' PIPE/SCINTILLATOR
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CAMBRIDGE SEM

$195 ea.

JEOL =

M.E. TAYLOR ENGINEERING INC.

\ﬂ

11506 Highview Ave.
Wheaton, Maryland 20902
(301) 942-3418



Job Opportunities

POSITION AVAILABLE
POSTDOCTORAL APPOINTMENT OR RESEARCH ASSIS-
TANTSHIP
OPPORTUNITY TO TRAIN IN ELECTRON PROBE X-RAY
MICROANALYSIS OF BIOLOGICAL TISSUE

Individual will be responsible for laboratory work and col-
lection of data for one-year grant project involving x-ray
microanalysis of diffusable elements in biological tissue. July 1,
1982 to June 30, 1983. Duties will include handling of animals;
sacrificing animals and removing tissue; freezing tissue;
cryoultramicrotomy and freeze-drying of tissue; electron probe
x-ray microanalysis of tissue, which involves operation of scan-
ning electron microscope and computer-based x-ray analysis
system; compilation and statistical analysis of data; routine
laboratory procedures and cleanup; keeping laboratory records;
and library research. Training will be provided.

Cryoultramicrotomy requires high degree of manual dex-
terity. concentration, and patience. Previous experience with
ultramicrotomy. electron microscopy, and ultrastructure desira-
ble. Some previous familiarity with computers required. Must
demonstrate quantitative aptitude. Prefer course in quantitative
chemical analysis and instrumental analysis.

Dr. Nancy Smith

Department of Anatomy

University of Texas Health
Science Center

7703 Floyd Curl Drive

San Antonio. TX 78284

512-691-6983

Contact:

ELECTRON MICROSCOPE TECHNOLOGIST II
(Full Time Permanent)

Must be proficient in the following: prep of biological
tissues for TEM and SEM, ultramicrotomy with diamond knives,
EM photo procedures, WORKING knowledge of TEM and SEM,
thin film prep and ability to instruct persons in routine pro-
cedures of EM. Experience in freeze etching desirable.
Minimum requirements include 2 yrs University training in
biological or physical sciences and at least 1 year full time TEM
work experience in EM lab, AFTER training. MORE
EXPERIENCE DESIRABLE. Send vita and references to:

Dr. Judy Murphy

Center for Electron Microscopy
Southern Illinois University
Carbondale, Illinois 62901
618/453-3730

Salary Range: $1200-$1350/month + civil service benefits.
SIU is an equal opportunity employer.

Please POST and Distribute

Editorial Policy Continued . . .

REGIONAL NEWS

News items should be submitted through the regional editor
in'your area and made to conform to the standard format used by
the regional news section. Regional contributions 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 correspondence routed through
the Regional News Editor’s office.

TECHNICAL SECTION

The Technical Section will publish TECHNIQUES
PAPERS, HELPFUL HINTS, and JOB OPPORTUNITIES. The
TECHNIQUES PAPERS will describe new or improved methods
for existing techniques and give examples of the results obtained
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with these 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 accompany-
ing illustration, if required for clarity. Helpful Hints should em-
body 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 member-
ship application form can usually be found in each issue of the
TSEM]. Membership dues are as follows: students $2.00; regular
members $10.00; and Corporate members $75.00. Individuals
who belong to TSEM by virtue of a corporate membership are
invited to participate in Journal submissions 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 ac-
ceptable as advertising copy.



Meeting Announcements

(1) Texas Society for Electron Microscopy’s Annual Fall

Meeting — 1982

October 7-9

Marriott's Hotel Galvez in Galveston

Tentative Agenda

Thursday: Registration; Demonstration sessions on
microprocessors, statistics and digitization of images

Thursday evening: Social

Friday and Saturday mornings; Platform and Poster ses-
sions

Friday: Featured Speaker — Lee D. Peachey, President,
EMSA

Friday Night: Banquet

Saturday: TSEM Business Meeting

Room Rates: $40 S/D

Registration: $25/R; $15/S; $35/NM

Contact: C.P. Davis, Program Chairman, Dept. of
Microbiology, University of Texas Medical Branch, Galveston,
Texas 77550.

(2) Texas Society for Electron Microscopy’s Annual Spring
Meeting — 1983

Thursday afternoon: Registration; Tour of U.T. Campus

Thursday evening: Social

Friday and Saturday mornings: Platform and Poster ses-
sions

Friday evening: Invited Speaker

Saturday Noon: TSEM Banquet

Room Rates: $40/S; $45/D

Contact: C.P. Davis, Program Chairman, Dept. of
Microbiology, University of Texas Medical Branch, Galveston,
Texas 77550

(3) Louisiana Society for Electron Microscopy’s Annual Fall

Meeting — Nov. 5, 1982

Held at the University of Southwest Louisiana, Lafayette,
Louisiana

An invited speaker program — Registration begins at
10:00 a.m.

Sessions start at 1:45 p.m.

Contact: Roy Brown, Dept. of Biology, University of
Southwest Louisiana, Lafayette, Louisiana 70504

(4) American Society for Cell Biology's Annual Meeting —
1982
Nov. 30-Dec. 4

April 7-9 Baltimore Convention Center, Baltimore, Maryland
Quality Inn in Austin Contact: Professional Associates, 2012 Big Bend Boule-
Tentative Agenda vard, St. Louis, Missouri 63117, (314) 781-9192
APPLICATION FORM FOR TSEM MEMBERSHIP
Regular ;
I hereby apply/nominate for Student O membership in the Texas Society for Electron Microscopy.
Corporate ol

Name of nominee

P.O. Address

One year's dues in the form of a check or money order should be sent with the application for Membership form. (Regular $10.00. Stu-

dent $2.00. Corporate $75.00).

Date 19

Signature of TSEM Regular Member making the Nomination

This application for Membership in the Society or this application for transfer from the grade of Student to Regular or Regular to Stu-
dent Member should be sent to the TSEM Secretary. The form will be presented at the next meeting of the Executive Council for their
approval (majority vote). The nominees will then be presented by the council to the membership at the next general business meeting
for their approval (majority vote). Nominees will be added to the membership rolls at that time.

Presented to the Council at

meeting. Date

Action

Elizabeth Root
GEA 115

Send Application to:

The University of Texas at Austin

Austin, Texas 78712
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TSEM Members

M.M. Aboul-Ela, Box 22685, TWU Str.,
Denton, TX 76204.

Margarita Ackerson, Marine Biomedical
Inst. UTMBG, Galveston, TX 77550.

Kemi Adewus, Dept. of Biology, SFASU,
Nacogdoches, TX 75962.

Erle Adrian, Dept. of Anatomy,
UTHSCSA, 7703 Floyd Curl Drive, San An-
tonio, TX 78284.

Michael Ahearn, UT Cancer Center, MD
Anderson Hosp., Houston, TX 77030.

George R. Aliaga, 2712 Memphis, El Paso,
TX 79930. )

Randy D. Allen, Dept. of Biology, UT
Arlington, Arlington, TX 76019.

Venita F. Allison, Dept. of Biology, SMU,
Dallas, TX 75275.

Anne Marie Anderson, 12206 Morristown,
San Antonio, TX 78233.

Annette M. Andrews, Box 26, PSP-PRI,
Jefferson, AR 72079.

Thomas C. Andres, Dept of Biology.
Texas A&M Univ., College Station, TX 77843.

Nancy J. Arneld, 12021 Inwood Rd.,
Dallas, TX 75234.

Howard J. Arnott, Box 19047, UT
Arlington, Arlington, TX 76019.

Patrick H. Ashbaugh, Dept. of Pathology-
EM, William Beaumont Army Med. Ctr., El
Paso. TX 79920.

Franklin Bailey, Dept. of Biology, Texas
Tech Univ., Lubbock, TX 79409.

Madeline Bailey, P.O. Box 472, Bridge
City, TX 77611.

Saleh H.S. Baiu, P.O. Box 9192, NTSU
Stn.. Denton, TX 76203.

W.]. Barcellona, Dept. of Biology, Texas
Christian Univ.. Fort Worth, TX 76129,

Steve Barham, Dept. of Cell Biology, Mayo
Clinic/Foundation, Rochester, MN 55901.

Leo A. Barnard, Electron Microscopy Ctr.,
Texas A&M University. College Station, TX
77843.

Cathy Lynn Barr, 635 Fair Oak. Stafford.
TX 77477.

James P. Barrish, 3506 Park Vista Ln.,
Deer Park, TX 77536.

Jill Bast, Mosstek, 1215 W. Crosby, Mail
Station 1201. Carrollton, TX 75006.

Thomas ]J. Baum, Route 2, Box 109-A.
Kaufman, TX 75142.

Paul S. Baur, Jr., Division of Cell Biology,
Shriners'Burns Institute, 610 Ave. B, Galveston,
TX 77550.

Carol M. Baur, 3319 Ave. R., Galveston.
TX 77550.

Marylyn H. Bennett, Texas Instruments,
Inc., MS 158, P.O. Box 225303, Dallas, TX 75265.

Evert Randall Bentley, 2007 B Tremont
Ave., Ft. Worth, TX 76107.

John S. Bergmann, Div. of Biochemistry,
UTMB, Galveston, TX 77550.

Jan P.G. Bergmanson, College of Optome-
try, University .of Houston, Houston, TX 77004.

Jacques A. Berlin, 584 Delaware Avenue,
New York State Dept. of Health, Buffalo, N.Y.
14202.

Jerry D. Berlin, Dept. of Biology, Texas
Tech University, Lubbock, TX 79409,
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Dr. R.V. Blystone, Dept. of Biology, Tri-
nity University, San Antonio, TX 78284.

Alfred C. Bodenman, 9602 Clarion, San
Antonio, TX 78217.

Jane Borland, 1804 A West Sanford,
Arlington, TX 76012.

Janice Borland, 9737 Amberton Pkwy. No.
1023, Dallas, TX 75243.

Mattie Bossart, Dept. of Pathology, St
Luke’s Episcopal Hospital, Houston, TX 77030.

William R. Bowen, Dept. of Biology, Univ.
of Arkansas at Little Rock, 33rd & University,
Little Rock, AR 72204.

Daniel E. Bowers, Jr., 1572 Sherwood
Forest, Florissant, MD 63037.

Susan Boyd, 690 E. Kitchen Dr., Port
Neches, TX 77651. Louis H. Bragg, Dept. of
Biology, Box 19498, U.T. Arlington, Arlington,
TX 76019. .

Sister Alexine Braun, Dept. of Biology,
Texas Woman's Univ., Box 23971, Denton, TX
76204.

George E. Bridges, Dept of Biology,
Baylor Univ. Med. Ctr., 3500 Gaston Ave.,
Dallas, TX 75248.

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

James J. Brokaw, Dept. of Anatomy,
UTHSCSA., 7703 Floyd Curl Drive, San An-
tonio, TX 78284.

Louis ‘Maximilian Buja, Dept. of
Pathology, UTHSCD, 5323 Harry Hines Blvd.,
Dallas, TX 75235.

Ruth Bulger, Dept. of Pathology, UTMS,
Houston, TX 77025.

Bob Burghart, Dept. of Biology, Texas
A&M University, College Station, TX 77843.

J.H. Burr, Jr., Dept. of Biology, SFASU,
Nacogdoches, TX 75962,

Barbara Burton-Davis, P.O. Box 688,
Richardson, TX 75080.

Wilhelmina Butcher, Veterinary
Pathology (VSP), School of Aerospace Med.,
Brooks AFB, TX 78235.

James K. Butler, Dept. of Biology, U.T.
Arlington, Arlington, TX 76019.

Sandy Caldwell, 2306 Bonita St. Nacog-
doches, TX 75962.

Gerald Callas, Dept.
UTMBG, Galveston, TX 77550.

Ivan Cameron, Dept. of Anatomy,
UTHSCSA. 7703 Floyd Curl Drive, San An-
tonio, TX 78284.

Marion M. Campbell, UT Dental Science,
1018 Blodgett, Houston, TX 7704.

Marvin S. Cannon, College of Medicine,
Dapt of Anatomy, Texas A&M University, Col-
lege Station, TX 77843.

Raymond Capps, P.O. Box 11036, LU Sta.,
Lamar University, Beaumont, TX 77710.

Vincent L. Carlino, VCR Group, 68
Meadowbrook Dr., San Francisco, CA 94132.

James E. Carnes, TCOM/Anatomy Dept.,
Camp Bowie at Montgomery, Fort Worth, TX
76107,

Gerald R. Carney, Alcon Labs, P.O. Box
1959, Fort Worth, TX 76101.

Freida L. Carson, Dept. of Pathology,
Baylor Univ. Medical Center; Dallas, TX 75246.

of Anatomy,

Joiner Cartwright, Jr., Cardiovascular
Science Sect, Dept of Internal Medicine,
Baylor College of Medicine, Houston, TX
77030.

Gail Chance, Dept. of Botany, 289 Morrill
Hall, University of Illinois, Urbana, 1. 61801.

Charles S. Chang, 2216 W. Hichory No. 2,
Denton, TX 76201.

Jeffrey P. Chang, Cell Biology, F-43,
UTMB, Galveston, TX 77550.

Yee-Chan Chang, Dept. of Pathology,
UTHSCD, 5323 Harry Hines Blvd., Dallas, TX
75235.

Edward R. Chevalier, 7186 Hickory Grove
Dr., San Antonio, TX 78227.

Steven A. Childress, Dept. of Entomology,
Texas A&M University, College Station, TX
77843.

Narumol Chinookoswong, Dept. of Com-
parative Medicine, Univ. of Texas Medical
School, Houston, TX 77030.

Anisuzzaman Chowdhury, Dept. of
Biology, TWU, Denton, TX 76204.

Monique Christensen, Dept. of Physiol. &
Biophys., UTMBG, Galveston, TX 77550.

Douglas S. Christie, III, Dept. of
Anatomy, U.T. Health Science Center, 7703
Floyd Curl Drive, San Antonio, TX 78284.

Marc 8. Cohen, Division of Urology, UT
Medical Branch, Galveston, TX 77550.

Arthur Cole, Dept. of Physics, UT Cancer
Center, Houston, TX 77030.

Garry Cole, Dept. of Botany, UT Austin,
Austin, TX 78712.

Amelia Collins, Box 3148, Galveston, TX
77552,

William R. Coni, 1214 Silver Morning Dr.,
Katy, TX 77450.

Robert L. Conner, St Joseph Hospital,
1401 S. Main, Fort Worth, TX 76104.

Ted R. Cooper, RCA Service Co., 911
Piedmont, Sugar Land, TX 77478.

Carolyn Corn, Dept Cell Biol & En-
vironm., Univ. of Texas Health Center, P.O.
Box 2003, Tyler, TX 75710.

J.W. Cot, TRW, 205 N. 13th St., P.O. Box 9,
Rogers, ARK 72756.

Ernest F. Couch, Dept. of Biology, Texas
Christian University, Fort Worth, TX 76129.

Robert Cox, 1307 Ave. N (Rear),
Galveston, TX 77550.

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

Cheryl Craft, Dept. of Anatomy,
UTHSCSA, 7703 Floyd Curl Dr., San Antonio,
TX 78284.

Douglas W. Cromey, 160 Hermine, San
Antonio, TX 78212.

Roxanne Culver, 4531 Graves, Groves, TX
77619.

H. Rick Cumby, 6417 Glenmoor, Garland,
TX 75043.

Richard M. Curtis, P.O. Box 481, Houston,
TX 77001,

John M. Danna, 4225 Crow Rd. No. 6,
Beaumont, TX 77706.

David L. Davidson, Southwest Res. Inst.,
P.O. Drawer 28510, San Antonio, TX 78284.




C.P. Davis, Dept. of Microbiology,
UTMBG, Galveston, TX 77550.

Carl M. Davis, P.O. Box 617, Freeport, TX
77541,

Joyce S. Davis, Dept. of Pathology, Texas
A&M University, College Station, TX 77843.

Katherine M. Davis, Dept. of Life
Sciences, Sam Houston State Univ., Huntsville,
TX 77341.

M. Lynn Davis, Dept. of Veterinary Anat.,
Texas A&M University, College Station, TX
77843,

Dylan Deardorff, 4116 Hildring Dr. W.,
Fort Worth, TX 76108.

Jane H. Dees, Dept. of Biochemistry,
UTHSCD, 5323 Harry Hines Blvd., Dallas, TX
75235.

Dwight E. Deuving, Dept. of Geological
Sciences, SMU, Dallas, TX 75275.

Richard D. Dey, Dept of Cell Biology,
UTHSC, 5323 Harry Hines Blvd, Dallas, TX
75235.

Evelyn Dezelle, 2511 Hazel, Beaumont,
TX 77706.

Evelyn J. Diehl, 1920 Cheremoya Ave.,
Los Angeles, CA 90068.

Dennis C. Dobyan, Dept. of Path. & Lab.
Med., UT Health Science Center, 20708
UTMSH, Houston, TX 77025.

Ronald F. Dodson, UT Health Sci. Ctr.
Tyler, P.O. Box 2003, Tyler, TX 75710.

Mary P. Doerfler, 502 Brooks Dr., Temple,
TX 76502.

William Donzell, 6008 Ridgecrest No. 449,
Dallas, TX 75231.

Gregory Doucette, Dept of Oceanogra-
phy. Texas A&M University, College, Station,
TX 77843.

Bob Droleskey, 904A Cross St., College
Station, TX 77840.

Eleanor L. Duke, Dept of Biological
Sciences, UT El Paso, El Paso, TX 79968.

Pauline Jackie Duke, Dental Science In-
stitute, 1018 Blodget, P.O. Box 20068, Houston,
TX 77025.

Donald Duncan, Dept. of Anatomy,
UTMBG, Galveston, TX 77550.

Hou-Chi Dung, Dept. of Anatomy,
UTHSCSA, 7703 Floyd Curl Drive, San An-
tonio, TX 78284.

Thayne R. Dutson, Dept of Animal
Science, Texas A&M University, College Sta-
tion, TX 77843.

Probir Kumar Dutta, No. 7, 2017 W.
Sycamore, Denton, TX 76201,

Buckley A. Eckert, 711 Holiday, No. 25,
Galveston, TX 77550.

Margaret Eckert, UTHSCSA, Dept. of
Pathology, 7703 Floyd Curl Drive, San Antonio,
TX 78284.

G. Russell Edwards, 7104 Selma No. 6,
Houston, TX 77030.

Joanne Tontz Elizey, Dept. of Biological
Sciences, Ultrastructure Laboratory, UT El
Paso, El Paso, TX 79968.

Robert Fader, Dept. of Microbiology,
Univ. of Texas Med. Branch, Galveston, TX
77550,

Karen Fagerberg, Cell Biology-UTHSCD,
Dallas, TX 75235.

Wayne R. Fagerberg, Dept. of Biology,
Southern Methodist Univ., Dallas, TX 75275.

Brian A. Feagins, 312 W. Border, No. 105,
Arlington, TX 76010.

Cesar D. Fermin, Dept. of
Otorhinolaryngology and Communicative Sci:,

Baylor College of Medicine, Houston, TX
77030.

H. Fernandez-Moran, Pritzker School of
Medicine, Univ. of Chicago, 5640 Ellis Ave.,
Chicago, IL 60637.

Jesus F. Flores, 1834 Peters Colony Rd.
No. 2402, Carrollton, TX 75007.

Dean S. Folse, Dept. of Pathology,
UTMBG, Galveston, TX 77550.

Joan Oswalt Ford, Dept of Cell Biol. &
Env. Sci., UTHCT, P.O. Box 2003, Tyler, TX:
75710.

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

Robert G. Freeman, Dept. of Pathology,
UTHSCD, 5323 Harry Hines Blvd., Dallas, TX
75235.

Miles S. Frey, Rt. 1, Box 610, Hearne, TX
77859,

John W. Fuseler, Dept. of Cell Biology.
UTHSC, 5323 Harry Hines, Blvd., Dallas, TX
75235.

Sue Gardner, Dept. of Biology, Texas
A&M University, College Station, TX 77843.

Erich Garland, 5208 11th St, Apt 205,
Lubbock, TX 79416.

Kyle Garretson, Dept. of Biology, Trinity
University, San Antonio, TX 78284.

John A. Garson, Dept. of Biology, Texas
Christian Univ., Fort Worth, TX 76129.

Jose M. Garza, Randel Director SHSU,
Huntsville, TX 77341.

Frederick C. George, Dept. of Anatomy,
UTHSCSA, 7703 Floyd Curl Drive, San An-
tonio, TX 78284.

John J. Ghidoni, Dept of Pathology,
UTHSCSA, 7703 Floyd Curl Drive, San An-
tonio, TX 78284.

Eric P. Gilchrist, Dept. of Pathology, 7703
Floyd Curl Drive, San Antonio, TX 78284.

Susheela M. Gill, 1805 Kensington Dr.,
Carrollton, TX 75007.

Raleigh Rogerson Gleason, III, 1100 S.
Edwards Ct., Irving, TX 75062.

Alexander Goldstein, Jr., 2412 Reba
Drive, Houston, TX 77019,

Margaret Ann Goldstein, Dept. of
Medicine, Baylor College of Medicine,
Houston, TX 77030.

Cherie ‘Gorman, 15430 Torrey Pines,
Houston, TX 77062.

Rachel Goss, EM Center, Texas A&M
University, College Station, TX 77843.

Norman Granholm, 201 Keiller Bldg.,
UTMBG, Galveston, TX 77550,

John F. Green, Jr., Dept. of Pathology,
Scott & White Clinic, Temple, TX 76501.

Carol Greico, 2805 Elk Grove, Carrollton,
TX 75006.

Mark Grimson, Dept of Biology, UT
Arlington, Arlington, TX 76019.

Tyrrel Christopher Grohman, Dept. of
Biology, SFASU, Box 13003, SFA, Nacog-
doches, TX 75962.

Barry G. Grubbs, Dept. of Infectious Dis-
eases, VA Hospital, 7400 Merton-Minton Dr.,
San Antonio, TX 78284.

Necip Guven, Dept. of Geosciences, P.O.
Box 4109, Texas Tech University, Lubbock, TX
794009.

John Richard Guyton, Dept. of Medicine,
Methodist Hospital MS-A-601, 6565 Fannin St
Houston, TX 77030.

Herbert K. Hagler, 10602 Corvallis, Dallas,
TX 75229,

Robert L. Hales, Dept. of Tumor Biology.
MD Anderson Hospital, Houston, TX 77030.

Diane P. Haley, Dept. of Pathology.
UTHSC Medical School, Houston, TX 77025.

Betty K. Hamilton, Dept. of Biology,
Texas Tech Univ., Lubbock, TX 79409.

Katy J. Hammon, 4525 Ancilla, Garland,
TX 75042,

John T. Hansen, Dept. of Anatomy,
UTHSCSA, 7703 Floyd Curl Drive, San An-
tonio, TX 78284.

Alyce A. Hayden, 326 W. Cowan,
Houston, TX 77007.

Gordon W. Heath, Dept. of Histology, UT
Dental Branch, Houston, TX 77025.

Carl D. Heather, State Health Lab, 1100 W.
49, Austin, TX 78756.

David W. Heitman, Dept. of Anatomy,
UTHSCSA, 7703 Floyd Curl Dr., San Antonio,
TX 78284.

Teri Heitman, 5859 Cliffwalk, San An-
tonio, TX 78250.

DamonC. Herbert, Dept. of Anatomy,
UTHSC, 7703 Floyd Curl Dr., San Antonio, TX
78284,

Guillermo Herrera, 2828 Argyle Rd., Bir-
mingham, AL 35213.

Terry Hoage, NCTR Pathology SVCS, P.O.
Box 26, Jefferson, AR 72079.

Jack Holm, EM Center, Texas A&M
University, College Station, TX 77843.

Gwynfryn Hopkins, Dept. of Histology,
Univ. of Texas Dental Branch, Houston, TX
77025.

Edith M. Horn, 3511 Willow Wood No.
1011, Arlington, TX 76015.

Karen S. Howard, Dept. of Microbiology,
LSU, 508 Life Sciences, Baton Rouge, LA 70803.

John D. Huchton, Box 1143, College Sta-
tion, TX 77841.

Darrell Hudson, 8100 Seawall No. 343,
Galveston, TX 77550.

Joan Hunter, 1090 Moffett Circle. Palo
Alto, CA 94303.

Eugene W. Hupp, Dept. of Biology, TWU,
Denton, TX 76204.

Makoto Igarashi, Dept. of Otolaryngology.
Baylor College of Medicine, Houston, TX
77030.

Cheryl A. Irons, 1414 Bermuda Ct., Col-
lege Station, TX 77840.

Rebecca Lynn Jackson, 1285 NW 113th,
Portland, OR 97229.

Thomas Scott Jamison, 1230 Moran Dr.,
Dallas, TX 75218,

John E. Johnson, Jr., Hitachi Scientific In-
struments, 1383 Piccard Dr., Rockville, MD
20850.

Randall C. Johnson, Dept. of Anatomy, T-
TUHSC, School of Medicine, Lubbock, TX
79430.

Liane E. Jordan, Dept. of Microbiol. & Im-
mun., Baylor College of Medicine, Houston, TX
77030.

8.8. Kalter, SW Foundation for Res. & Ed.,
P.O. Box 28147, San Antonio, TX 78284,

Kamnoon Kanchanapoom, Dept. of
Biological Sciences, NTSU, Denton, TX 76203.

Karl Karnaky, Dept. of Physiol & Cell
Biol., Univ. of Texas Med. Sch., P.O. Box 20708,
Houston, TX 77025.

Michael A. Karasek, Dept. of Anatomy,
UTHSC, 7703 Floyd Curl Dr., San Antonio, TX
78284.

Massoud Kazemzadeh, P.O. Box 4344, Ag-
giland Sta., College Station, TX 77844.
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Mary Lou Kelly, 3700 Arroyo Rd., Fort
Worth, TX 76109.

M. Susan Kentroti, Dept of Biology,
Baylor Univ., Waco, TX 76703.

Randy Kesseler, 1523 Owasso, Fort
Worth, TX 76107.

Laura M. Keyes, Dept. of Pathology, M.D.
Anderson Hospital, Houston, TX 77030.

A.S. Kester, Dept. of Biological Sci., NTD,
Denton, TX 76203.

Kay Kidder, 8910 Bevlyn, Houston, TX
77025.

Cheryl Ann King, 5026 Algernon, Spring,
TX 77373.

R. Thomas King, Dept. of Surgical Path.,
Scott & White Clinic, Temple, TX 76501.

Thomas Scott King, Dept. of Anatomy,
UTHSC, 7703 Floyd Curl Drive, San Antonio,
TX 78284.

William D. King, Jr., 2440 Ridgeview,
Paris. TX 75460.

Joel B. Kirkpatrick, Dept. of Pathology,
Methodist Hosp. MS205, 6565 Fannin, Houston,
TX 77030.

C. Ward Kischer, Univ. of Arizona College
of Med.. Medical Center. 1501 N. Campbell,
Tucson, AZ 85724.

Greg Kitten, Dept. of Anatomy, TTUHSC,
Lubbock, TX 79430.

Martin C. Klass, 311 Highland, College
Station. TX 77840.

Marcella M. Klima, Dept of Pathology,
VA Hospital. 2002 Holcombe, Houston. TX
77211.

David Knezek, Wadley Inst. Mol.
Medicine. 9000 Harry Hines Blvd.. Dallas, TX
75235.

James P. Knight, 519 Button Dr.. Mesquite,
TX 75150.

Steven K. Koester, Anatomical Pathology
- EM. Brooke Army Medical Center. Fort Sam
Houston, TX 78234,

James F. Koukl, School of Science and

Math, UT Tyler. 3900 University Blvd.. Tyler,

TX 75701.

Jane Morrison Krauhs, Dept. of Physiol. &
Biophys., UTMB, Galveston, TX 77550.

Frank Louis Kretzer, Dept. of
Ophthalmology. Baylor College of Medicine,
Houston, TX 77030.

Jayne Krook, Dept. of Anatomy. TTUSM.
Lubbock. TX 794089.

Cheryl R. Lamke, 202 Keiller Bldg.
UTMBG. Galveston, TX 77550.

Dimitri J. Lang, UT Dallas, Biol. Prog. R..
F031, Box 688, Richardson. TX 75080.

Paulette Langlinais, Dept. of Pathology.
USA ISR BAMC. Fort Sam Houston, TX 78234.

B.J. Lee, Dept of Veterinary Anatomy,
Texas A&M University, College Station, TX
77843.

Elinor R. Lew, 5707 Ariel, Houston, TX
770986.

Ruth Ellen Lewis, 2902 Lodgepole Dr.
College Station, TX 77840.

Chin-Tarng Lin, Dept. of Cell Biology.
Baylor College of Medicine, 1200 Moursund,
Houston, TX 77030.

Luther E. Linder, Dept. Pathol. and Lab.
Med., College of Medicine, Texas A&M
University, College Station, TX 77843.

Kay Lorraine Lindsay, 8301 Cedarbrake
Dr., Houston, TX 77055.

Jo L. Long, Dept of Anesthesiology,
UTHSC, Houston, TX 77025.
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Nancy Debra Mabry, Dept. of
Microbiology, Scott & White Clinic, Temple,
TX 76501.

Newell McArthur, Dept. of Veterinary
Anatomy. Texas A&M University, College Sta-
tion, TX 77843.

James L. McAtee, Dept of Chemistry,
Baylor University, Waco, TX 76703.

Bruce McCarty, Dept. of Pathology, 5323
Harry Hines Blvd., Dallas, TX 75235,

Cindy A. McCauley, 502 Camellia,
Orange, TX 77630.

Linda M. McClellan, 2517 Holt Rd.,
Arlington, TX 76011,

Clyde Edward McClelen, 1408 S. 10th,
Apt. No. 4, Waco, TX 76706.

William B. McCombs III, Scott & White
Clinic, 2401 S. 31st, Temple, TX 76501,

Cameron Elaine McCoy, Scott & White
Clinic, Virology Section, Temple, TX 76501.

T.0. McDonald, Alcon Labs, P.O. Box
1959, Fort Worth, TX 76101,

Don Steven Mace, Jr., 5850 Calder No. 204,
Beaumont, TX 77706.

Kenneth Mace, P.O. Box 3003, Nacog-
doches, TX 75962.

Kathlyn Steer McElveen, 3005 Longbow,
Garland, TX 75042.

Leon McGraw, Jr., Dept. of Biology, Box
10037, Lamar Univ. Sta., Beaumont, TX 77710.

Kendra Lydia McIntyre, 4425 Birdsong
Lane, Plano, TX 75075.

Bruce Mackay, Dept. of Anatomic
Pathology, M.D. Anderson Hospital, 6723
Bertner Ave., Rm. G-704, Houston, TX 77030.

Thomas R. McKee, Southern Clay Pro-
ducts, P.O. Box 44, Gonzales, TX 78629.

Leslie L. MacKenzie-Graham, Electron
Microscopy Center, Texas A&M University,
College Station, TX 77843.

Judy McKnight, 3325 Dogwood, Beau-
mont. TX 77703.

Linda M. McManus, Dept. of Pathology,
UTHSCSA, San Antonio, TX 78284.

Mischelle McMillan, Dept. of Oceanogra-
phy. Texas A&M University, College Station,
TX 77843. o

Linda Magill, 7807 Braesdale, Houston, TX
77071.

Frank Mannino, Jr., 627 Harvest Glen Dr..
Richardson, TX 75081.

Alan A. Marchiondo, Dept. of Zoology.
574 WIDB, Brigham Young University, Provo,
Utah 84602.

Peter B. Marcus, Dept of Pathology,
Methodist Central Hospital. 301 Colorado.
Dallas, TX 75208.

Raymond Marr, P.O. Box 15474 SFA Sta.,
Nacogdoches, TX 75962.

Peter A. Marsh, | M. Huber Company.
P.O. Box 2831, Borger, TX 79007.

James H. Martin, Dept. of Pathology.
Baylor Medical School, Dallas, TX 75248.

Joe A. Mascorro, Dept. of Anatomy,
Tulane Medical School, New Orleans, LA
70112,

David L. Maserang, Bureau of Laborato-
ries, Texas Dept of Health, 1100 W. 49th,
Austin, TX 78756.

Rebecca L. Matheson, Electron
Microscopy Center, Texas A&M University,
College Station, TX 77843.

Jennifer A. Matos, Dept. of Biology,
S.F.A.S.U., Nacogdoches, TX 75961.

J.L. Matthews, Dept. of Pathology. Baylor

Medical School, Dallas, TX 75246.

G. David Mattison, SRSU, P.0O. Box C-137,
Alpine, TX 79830.

David A. Matzilevich, 3126 Greene Ave,,
Fort Worth, TX 76109.

James Mauseth, Dept. of Botany, Univer-
sity of Texas, Austin, TX 78712.

Rajen Mehta, 4117 Westbrook Dr., Still-
water, Okla. 74074.

Shirlee M. Meola, VTERL ARS USDA,
P.O. Box GE, College Station, TX 77841.

John Scott Mgebroff, 6330 Hwy. 290 E.,
Austin, TX 78723.

A.J. Mia, Dept. of Life Sciences, Bishop
College, Dallas, TX 75241.

Sara Michie, Dept. of Pathology, RM L235,
Stanford Medical Center, Stanford, CA 94305.

Susan L. Middleton, Dept of Biology,
Texas Tech University, Lubbock, TX 79409,

W.O, Milligan, C/O Robert A. Welch
Found., 2010 Bank of Southwest Bldg.,
Houston, TX 77002.

David M. Mills, P.O. Box 4569, Lubbock,
TX 79409.

Charles W. Mims, Dept. of Biology,
SFASU, P.O. Box 13003, Nacogdoches, TX
75962.

Charles B. Mitchell, Harris Hospital-
Methodist, Dept. of Pathology, 1300 Cannon St.,
Fort Worth, TX 76104.

Paul Moes, Dept. of Psychology, TCU, Fort
Worth, TX 76129.

Hilton H. Mollenhauer, VTERL, ARS,
USDA, P.O. Drawer GE, College Station, TX
77841.

Peter C. Moller, Dept. of Cell Biology,
UTMBG, Galveston, TX 77550.

Randy Moore, Dept of Biology, Baylor
University, Waco, TX 76798.

Marie Morgan, Dept of Microbiology,
Scott and White Clinic, Temple, TX 76508.

Alan C. Morris, Dept. of Vet. Anat., Texas
A&M University, College Station, TX 77843.

Rolin Munsey, 4395 Grandberry, Beau-
mont, TX 77706.

David L. Murphy, Dept. of Medicine,
Baylor College of Medicine, Houston, TX
77030.

Brooks Myers, M.D. Anderson Hospital,
6723 Bertner - Rm. 7.023, Houston, TX 77025.

Joseph Torey Nalbone, 2530 Community
Dr., No. 210, Dallas, TX 75220.

Joan Nash, Dept. of Pathology. UTHSCD,
5323 Harry Hines Blvd., Dallas, TX 75225,

J. Stephen Neck, Box 13003, SFASU,
Nacogdoches, TX 75962.

Panela J. Neill, 3011 Jennifer, College Sta-
tion, TX 77840.

James Robert Newland, DDS, Dept of
Pathology, UT Dental Branch, Texas Medical
Center, Houston, TX 77025.

Garth L. Nicolson, Dept. of Tumor
Biology, UT System Cancer Center. M.D. An-
derson Hosp., Houston, TX 77030.

Joseph E. Nicholson, Interdiscip. Studies,
School Allied Health Sci, UTMB, Galveston,
TX 77550.

David R. Nolletti, P.O. Box 617. Freeport,
TX 77541.

Unknown TSEM Member, Dept. Biologi-
cal Sci, North Texas State Univ., Denton, TX
76203.

Harol Nunez-Duran, EM Laboratncy, IN
Cardiologia, Mexico 22 DF. Mexico.

Rodney E. Nunley, Dept. of Physioiogy %




Biophys., UT Medical Branch, Galveston, TX
77550.

Lucia Olade, 8438 QQuail Creek Apt. 14],
San Antonio, TX 78218.

Irving Ortiz, 3000 Murworth No. 507,
Houston, TX 77025.

Michael F. O’Sullivan, Dept. Cell Biol &
Envir. Sci, Univ. Texas Health Center, P.O.
Box 2003, Tyler, TX 75710.

Robert L. Outenreath, 215 Mechanic No.
L.-301, Galveston, TX 77550.

Mary K. Overland, Gulf Research &
Development, HTSC Rm. 51102, P.O. Box
36506, Houston, TX 77036.

Theresa Page, Dept of Biology, TWU,
Denton, TX 76204.

Robert L. Pardue, 9209 Braes Bayou,
Houston, TX 77074.

Jay Pearce, 1621 Washington Ave., Fort
Worth, TX 76104.

Mary Lou Percy, 4141 Lemac Dr.,
Houston, TX 77025.

Betty L. Petrie, Dept. of Virology, Texas
Medical Center, Houston, TX 77030.

Russell F. Pinizzottio, P.O. Box 225936, MS
147, Dallas, TX 75265.

Leodocia M. Pope, Dept. of Botany, UT
Austin, Austin, TX 78712,

Michael T. Postek, Amray, Inc., 160 Mid-
dlesex Turnpike, Bedford, MASS 01730.

David A. Prier, 1708 Grace St., Arlington,
TX 76010.

Denna J. Pruitt, 2232 Jenson Rd., Fort
Worth, TX 76112.

Bill Rainey, Dept. of Cell Biol., UTHSC,
5323 Harry Hines Blvd., Dallas, TX 75235.

Cynthia Ann Radle, 411 Highland Cross
No. 1508, Houston, TX 77073.

Placido Ramirez, Jr., Spivey Director
SHSU, Huntsville, TX 77341.

Ruben Ramirez-Mitchell, The Cell
Research Institute, UT Biology Bldg 311,
Austin, TX 78712, i

Elsa E. Ramos, Dept. of Pathology, 1200
Moursund, Houston, TX 77030.

Charlotte B. Ransom, 1112 N. 66, Waco.
TX 76710.

J. Steven Ransom, Dept of Biology, Baylor
University, Waco, TX 76703.

Bernhard F.F. Reimann, Dept. of
Pathology, William Beaumont Med. Ctr., El
Paso, TX 79920.

Edward G. Rennels, Dept. of Anatomy.
UTHSCSA, San Antonio, TX 78284.

Roland C. Reynolds, Dept. of Pathology.
UTHSCD, 5323 Harry Hines Blvd., Dallas, TX
75235.

Michael R. Richter, 715 Stadium, P.O. Box
1546, San Antonio, TX 78284.

Robert M. Ridout, Dept. of Cell Biology.
UTHSCD, 5323 Harry Hines Blvd., Dallas, TX
75235.

Marcella Ritter, 714 Walnut Bend Lane,
Houston, TX 77042.

Ezequiel R. Rivera, Dept. of Biol Sci.
University of Lowell, 1 University Avenue.
Lowell, MA 01854.

Robert Wayne Roberson, 121 Wetter-
mark, Nacogdoches, TX 75961.

Daniel Keith Roberts, Ph.D., Wesley
Medical Center, 550 North Hillside, Wichita,
KS 67214.

Mark C. Robertson, 1406 South 9th, No.
116, Waco. TX 76706.

Elizabeth J. Root, GEA 115, Univ. of
Texas at Austin, Austin, TX 78712.

Randi Denise Roper, 2005 Austin, Apt. A,
Waco, TX 76701.

Ben Reosario, Dept of Neurobiology &
Anat., UT Medical School at Houston, Houston,
TX 77025.

Jackie Lee Rose, Jr., 1408 South 10th, No.
2, Waco, TX 76706.

Dana Rosell, 103 42nd Place, Apt. 4, North
Little Rock, AR 72116.

Rosemarie Rosell, 1519 West 46th, Apt. B,
North Little Rock, AR 72118.

David R. Rowley, Dept of Cell Biol,
Baylor College of Medicine, Texas Medical
Center, Houston, TX 77030.

- F. Hermann Rudenberg, Dept. of Physiol.
& Biophys., F-41, UTMB, Galveston, TX
77550.

Ann E. Rushing, Dept. of Biology, Texas
A&M University, College Station, TX 77843.

Robert S. St. Jules, Dept. of Vet Anat.,
College of Vet. Med., TAMU, College Station,
TX 77843.

Dora E. Salvide, 6908 E. 14th St.,
Brownsville, TX 78520.

H. Wayne Sampson, Dept. of Anatomy,
Texas A&M Univ. Medical School, College Sta-
tion, TX 77840.

Albert J. Saubermann, Dept. of
Anesthesiology. UTHSC at Houston, P.O. Box
20708, Houston, TX 77025-0708.

Tadao Sawada, P.O. Box 7349, NTSU,
Denton, TX 76203.

Takako I. Sawada, P.O. Box 25082, TWU
Sta., Denton, TX 76204.

Robert L. Schelper, Dept. of Pathology,
UTHSCSA, 7703 Floyd Curl Dr., San Antonio.
TX 78284.

G.J. Schildmeijer, Philips Electronic In-
stru., 7302 Harwin, Suite 106, Houston, TX
77036.

Michael Schmerling, Material Sci &
Engineering, 433 ENS, UT Austin. Austin, TX
78712.

Werner W. Schulz, 3525 Norcross . Ln.,
Dallas, TX 75229.

Betty Lou Schumaker, 1321 E. 279th St.,
204C, Euclid. OH:44023.

Arlette Schumm-Levitan, 502 Sloop
Court, Crosby, TX 77532.

Mary Schunder, Dept. -of Anatomy,
TCOM. Canp Bowie at Montgomery. Fort
Worth, TX 76107.

Leonard L. Seelig, 1320 San Antone Lane,
Lewisville, TX 75067.

Gabriel Seman, 7727 Sands Point St.
Houston, TX 77036.

Tommy C. Sewall, 108 Tucker Lane.
Jacksonville, TX 75766.

Lynn Shaddock, 2221 Hilburn, Dallas, TX
75227,

Tom Shaffner, Manager. VLSI Lithogra-
phy. Texas Instruments. P.O. Box 225936, MS
147, Dallas, TX 75265.

W. Allen Shannon, Jr., EM Unit, VA
Medical Center. 4500 S. Lancaster, Dallas, TX
752186.

Jerry Shay, Dept. of Cell Biology, 5323 Ha-
rry Hines Blvd., Dallas, TX 75235.

Robert Sherman, Dept. of Material Sci-SW
R.I, P.O. Box 28510, San Antonio. TX 78284.

Mark Shifrin, 8363 Buckley Rd., Dixon CA
96620.

Frederick H. Shipkey, V.A. Medical
Center Lab 113, 4500 S. Lancaster, Dallas, TX
75216.

Anna Siler, Dept. of Pathology, UTHSCD,

5323 Harry Hines Blvd., Dallas, TX 75235.

Harold Silverman, Dept. of Biology. Pan
American Univ., Edinberg, TX 78539.

Lois Simpson, 1501 S. 9th, Apt. 424, Waco,
TX 767086.

Janice F. Sissom, 424 Northridge Dr., Den-
ton, TX 76201.

G. Con Smith, SW Conference for Res. &
Ed.. P.O. Box 28147, San Antonio. TX 78284.

James R. Smith, 12142 Stonewest Dr.,
Houston, TX 77035.

Houston Stephen Smith, 200 Cottonwood,
No. 31, Waco. TX 76706.

Marilyn Smith, 313 Egan, Denton, TX
76201.

Nancy R. Smith, Dept of Anatomy,
UTHSCSA, 7703 Floyd Curl Drive, San An-
tonio, TX 78284. i

Steve T. Smith, 5737 Prince Edward, El
Paso, TX 79924.

Jeanne M. Snyder, Dept. Cell Biology.
UTHSC at Dallas, 5323 Harry Hines Blvd.
Dallas, TX 75235.

Rodney Sparks, Dept. of Anatomy,
UTHSCSA, 7703 Floyd Curl Drive. San An-
tonio, TX 78284.

Sidra Stabler, 1301 Gus Eckert, No. 412,
San Antonio, TX 78240.

Tim Stacey, 755 Seamaster. Houston, TX
77062,

Bettye Stallings, 900 West 31st, Pine Bluff,
AR 71603,

Marguerite Guimond Stauver, 610 Jupiter,
Denton, TX 76201.

Mannie C. Steglich, Dept. of Neurology,
Baylor Medical School, 1200 Moursund,
Houston, TX 77030.

Wayne A. Stenback, Dept. of Pathology,
Texas Children's Hospital, P.O. Box 20269,
Houston, TX 77030.

James R. Stewart, Dept. of Biology, UT at
Tyler, Tyler, TX 75701.

James Stinson, Dept. of Pathology. Scott &
White Clinic, Temple, TX 76501.

Randall Stovall, 228 Lakeview Dr.,
Newport Richey, FLA 33553.

Harley D. Sybers, Dept of Pathology.
Baylor College of Medicine, 1200 Moursund.
Houston, TX 77030.

Numchai Tamprateep, 8559 Stillwater
Cir. Dallas, TX 75243.  °

Myron E. Taylor, 11506 Highview Ave.,
Wheaton, MD 20902.

Carl F. Tessmer, Cheif Laboratory Ser-
vice, Veterans Admin. Center, Temple, TX
76501.

Harvey Thomas, Dept. of Pathology.
UTHSCSA, 7703 Floyd Curl Drive. San An-
tonio, TX 78284.

Jonathan M. Thompson, VTERL, P.O.
Drawer GE, College Station, TX 77841.

E.L. Thurston, Electron Microscopy
Center, Texas A&M University, College Sta-
tion, TX 77843.

Dan Timmermann, Jr., Dept. of Biology.
Arkansas State University, Box 787, State
University, AR 72467.

Robert W. Toler, Dept. of Plant Science.
Texas A&M University, College Station, TX
77843.

Laurel Traeger, Sect. of Cardiovascular
Sci., Baylor College of Medicine, Houston, TX
77030.

Sheila Trumble, UTMB-Dept. of
Pathology, Keiller 230, Galveston, TX 77550.

Robert A. Turner, Dept. of Surgical
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Pathology, Scott & White Clinic, Temple, TX
76501.

George A. Turrentine, Callier Center for
Communication, Disorders UTD, 1966 Inwood,
Dallas, TX 75235."

Kristi Tuttle, 8503 Reims, Houston, TX
77074.

Patricia S. Tyler, Wadley Institutes, 9000
Harry Hines Blvd., Dallas, TX 75235.

Gonzales Uribe-Botero, Dept. of
Pathology, V.A. Hospital. 2002 Holcombe,
Houston, TX 77211.

Byron Vandover, Dept. of Biology,
SFASU, Box 13003, Nacogdoches, TX 75962.

W. Barry Van Winkle, Dept. of Medicine,
Sect. Cardiovascular Sci., Baylor College of
Medicine, Houston, TX 77030.

Regina Verani, Dept. of Pathology, Univ.
of Texas Medical School, Box 20708, Houston,
TX 77025.

Usha Vishnoi, Dept. of Biology, Texas
Tech University, Lubbock, TX 79409.

Lowell E. Waite, Dept. of Geology, UT
Arlington, Arlington, TX 76019.

Allen Waldo, Dept. of Biology, Texas
Women's Univ., Denton, TX 76204.

Wayne C. Wallace, 3160 Blossom Dr.,
Beaumont, TX 77705,

Melvin Watson, Dept. of Biology, Univ. of
Arkansas, Fayetteville, AR 72701.

Elizabeth A. Weaver, 711 Holiday No. 60,
Galveston, TX 77550.

Mary Alice Webb, Dept. of Biology, UT
Arlington, Arlington, TX 76019.

Alan B. Weckerling, Spectrum Analytical
Lab, 2602 Electronic Ln., S. 606, Dallas, TX
75220.

Lamont G. Weide, 3434 QOakdale No. 514,
San Antonio, TX 78229.

Julie Wen, Dept. of Pathology, O.K.
Children’'s Memorial Hosp., P.O. Box 26307,
Oklahoma City, OK 73126.

W. Gordon Whaley, Cell Research In-
stitute, UT Austin, Austin, TX 78712.

Michael Hugh Wheeler, 1003 Timm Dr.,
College Station, TX 77840.

James B. White, Dept. of Pathology, St.
Joseph Hospital, 1401 S. Main St., Fort Worth,
TX 76140.

Stuart W. White, 2925 Emberwood, Gar-
land, TX 75043,

Yvonne White, NCTR, Box 26, Jefferson,
ARK 72079.

Mary R. Whitmore, Dept of Zoology,
University of Oklahoma, Norman, OK 73019.

Gary B. Wilhelms, 4319 Dauphine, San
Antonio, TX 78218.

M. Glen Williams, Dept. Cell Biol. & En-
vir. Sci., UT Health Center, Tyler, TX 75710.

Vick F. Williams, Dept. of Anatomy,

UTHSCSA, San Antonio, TX 78284.

Peggy A. Wills, Dept. of Pathology, Harris
Hospital, 1300 W. Cannon St., Fort Worth, TX
76104.

Omer L. Wilson, 10751 Meadowglen Ln.
No. 97, Houston, TX 77042.

Russell B. Wilson, 15726 El Estado, No.
240-3, Dallas, TX 75246.

Hamilton Wise, Dept. of Biological Sci.,
NTSU, Denton, TX 76203.

Pamela L. Witte, Dept. of Cell Biology,
UTHSCD, Dallas, TX 75235.

Zygfried R. Wolanski, 3520 Lawnsale
Avenue, Fort Worth, TX 76133,

Robert J. Wordinger, Dept. of Anatomy,
TCOM, Camp Bowie Blvd., Fort Worth, TX
76107.

Raymond Robert Worthen, P.O. Box
36051, Dallas, TX 75235.

Chen-fu Yang, Box 9583, NTSU, Denton,
TX 76201.

James Jay Yaquinto, 6107 Red Bird Ct,
Dallas, TX 75232,

Tim Zboril, 8519 Hearth No. 36, Houston,
TX 77054.

Jeanette W. Zeagler, 8615 Tamarisk, San
Antonio, TX 78240.

Daniel M. Zellmer, EM Unit, V.A. Med.
Center, 4500 S. Lancaster, Dallas, TX 75216.

Danna Beth Zimmer, 2601 Bellefontaine
No. A204, Houston, TX 77025.

M ==

AMRay, Inc., Thomas Levesque, 5209
Kisor Dr., Box 83416, Lewisville, TX 75056.

Cambridge Scientific, Mike Webber, 3945
Fairington Dr., Marietta, Georgia 30066.

E.L. DuPont de Nemours, Inc., Biomedical
Products Div., Harry Vacek, Concord Plaza-
Quillen Bldg., Wilmington, DE 19898.

EBTEC Corp., Margrit Barry, 120 Shoe-
maker Lane, Agawam, Mass. 01001.

EDAX International, Inc., Jim Moore,
P.O. Box 2253, Boulder, CO 80306.

Electron Microscopy Sciences, Dr.
Richard Rebert, Box 251, Ft. Washington, PA
19034.

Ernest F. Fullman, Inc., Richard Kemmer,
900 Albany Shaker Rd., Latham, NY 12110.

Hitachi Scientific Instruments, Jonni
Fischer, 2407 W. Settlers’ Way, Woodlawns,
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TX 77380. ’

Int’l Scientific Instr. Inc., John
Fitzpatrick, 3255-6C Scott Blvd., Santa Clara.
CA 95051.

JEOL, Richard Lois, 1 Kingwood Place
Suite 122-B. 600 Rockmead Dr.. Kingwood, TX
77339.

Kevex Corp., Dick Cushing, 1101 Chess
Dr., Foster City, CA 94401.

Ladd Research Industries, Margaret Ladd.
P.O. Box 901, Burlington, Vermont 05402,

Link Systems, Bill Stewart, P.O. Box 2160,
Sunnyvale, CA 94087.

' LKB Instruments, Inc., Charles Weinert,
8319 Sharpcrest, Houston, TX 77036.

EG&G Ortec Instruments, Richard Nei-
man, 21718 Rotherham Dr., Spring, TX 77379.

Philips Electronics Instruments, Robert
L. Peterson, 7302 Harwin, Suite 106, Houston,
TX 77036.

Ted Pella, Inc., T.P. Turnbull, 16812
Milliken Ave., Irvine, CA 92714.

Polaron Instruments, Inc., Dermot O.
Dinan, 2293 Amber Drive, Line Lexington In-
dustrial Pk, Hatfield, PA 19440.

B. David Halpern, Polyscience, Paul
Valley Industrial Park, Warrington, PA 18976.

Princeton Gamma Tech, Dick Stancher,
17756 Kings-Park Lane, Houston, TX 77058.

‘Rockwell International, R.W. Max. Mail
Station 406-146, Richardson, TX 75081.

SPI Supplies, Charles A. Garber, Presi-
dent, 535 East Gay Street, P.O. Box 342, West-
chester. PA 19380.

Technics EM Systems, Inc., Diane A.
Hurd, 7653 Fullerton Rd., Springfield, VA
22153,

Carl Zeiss, Inc., Dietrich Voss, 3233
Weslayan 191, Houston, TX 77027.




Regional News

TEXAS TECH

UNIVERSITY HEALTH SCIENCES CENTER

NEWFACULTY

The Department is pleased to announce the arrival of our
new department chairman, Dr. Harry Weitlauf, who comes to us
from the University of Oregon. We also welcome Dr. Fred
Jackson who will be joining the faculty this year as a visiting
assistant professor. We are sorry to lose Dr. Kenneth Karkos who
will be leaving Texas Tech to return to school at the University
of Wyoming. Dr. Karkos desires to obtain a Ph.D. in Clinical Psy-
chology.

POSITIONS AVAILABLE

The Department of Anatomy will have four positions
available to be filled over the next two years. We are interested
in individuals with established research programs or individuals
who show promising research potential. They should be willing
to contribute to the teaching of Anatomy disciplines to medical
and graduate students.

AWARDS

Drs. Roger Markwald and Ken Karkos were presented
awards for excellence in teaching by the graduating class of
1982.

GRANTS

Coates, Penelope W., “Comparison of the Lateral An-
tebrachial Cutaneous Nerve to the Digital Nerve for Considera-
tion as a Desirable Autograft”’, American Society for Surgery of
the Hand, April 1, 1981 - March 31, 1982, $2,000.

Hutson, James C., “Characterization of Sertoli Cells in
Diabetic Animals’’, National Institute of Arthritis, Diabetes;
Digestive and Kidney Diseases, April 1, 1982 - March 31,1983,
$30,167. o

Hutson, James C., “Effects of TSH on Sertoli Cells”, Na-
tional Institute of Child Health and Human Development, Sep-
tember 1, 1981 - August 31, 1982, $31,263.

Markwald, Roger R., “Hyaluronate Binding Sites on Migrat-
ing Embryonic Cardiac Mesenchymal Cells™, Southern Medical
Association, July 1, 1981 - June 30,.1982, $1,000.

Markwald, Roger R., “Mucopolysaccharide Metabolism in
Cardiac Anomalies”, National Heart, Lung and Blood Institute,
April 1, 1982 - March 31, 1983, $42,195.

Roberts, Lou A., “Atrial Pacemakers Characteristics and

Dominance”, National Heart, Lung and Blood Institute, April 1,
1982 - March 31, 1983, $46,286.

Seliger, William G., “The Study of Macrophages in the
Diagnosis and Prognosis of Breast Cancer”, Audrey B. Jones for
Cancer Research and Treatment, September 1, 1980 - Indefinite,
$3,500. )

Seliger, William G., “Reaction of Bone and Fibrous Connec-
tive Tissue to Selenium Deficiency in the White Rat”, Institute
for Nutritional Sciences, January 1, 1982 - April 31, 1983, $5,000.

Yee, John A., “Effect of Insulin on Osteoblasts In Vitro”,
American Diabetes Association, North Texas Affiliate, July 1,
1981 - June 30, 1982, $9,500.

Yee, John A., “In Vitro Studies on Isolated Endosteal Bone
Cells”, National Institute on Aging, March 1, 1982 - February 28,
1983, $47,774.

PUBLICATIONS

Hay, D.A. and R.R. Markwald. 1982. Cardiac Development:
Role of the Extracellular Matrix. Anat. Rec. 202:77A.

*Johnson, R.C. 1982. Origin of Mesenchyme in Mural En-
docardium in Trabecular Regions of Chick Ventricle. Anat. Rec.
202:91A.

*Markwald, R.R., D.A. Hay and G.T. Kitten. 1982. Modifica-
tions of Extracellular Glycosaminoglycans (GAG) and
Glycoprotein (GP) Ordering During the Migration of Embryonic
Chick Cardiac Cushion Mesenchyme. Anat. Rec. 202: 120A.

Markwald, R.R. and T.P. Fitzharris. In Press. Cellular
Migration Through the Cardiac Jelly Matrix: A Stereo-Analysis
by High Voltage Electron Microscopy. Running Title: HVEM
Stereo-Analysis of Cardiac Matrix.

*Runyan, R.B. and R.R. Markwald. 1982. Extracellular Com-
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ERNEST E FULLAM, INC.
Accessories for Microscopy « Scientific Consultants

P.O. Box 444 e Schenectady, New YOrK e US A\ e [230)]
Telephone (518) 785 5533

LR WHITE RESIN

A NEW SINGLE-COMPONENT ACRYLIC
MONOMER FOR BOTH LIGHT AND TEM
SECTIONING.

FEATURES:

Low Toxicity -contains only monomers
used in medicine and dentistry.

Low Viscosity - only 8 centipoise. Thinner
than any epoxy, for rapid infiltration.

Versatility - cuts equally well at 1-5um and
ultra-thin on standard equipment. Will
accept histological and EM stains with
no pretreatment or changes in pro-
cedure. Available in 3 hardness grades.
May be heat cured as supplied or cold
cured in an ice bath. Cold curing re-
quires accelerator, No. 51000, which
causes an exothermic reaction.

Simplicity - Supplied in a squeeze bottle
with a flip-up nozzle for easy dis-
pensing.

Safety - Very low toxicity, no hazardous
mixing, no dangerous common sol-
vents. Mixes directly with ethariol.

. 51000: Accelerator, 10ml

. 51001: Hard Grade LR WHITE, 500ml

. 51002: Medium Grade LR WHITE,
500ml

. 51003: Soft Grade LR WHITE, 500ml

Send for brochure.

Ciliated earthworm epithelium

Micrographs courtesy of London Resin Co., Ltd.
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