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100CX

Analytical Electron Microscope

The JEM-100C combines the very best in Transmission
(TEM), Scanning (SEM) Scanning Transmission (STEM) &
X-ray. The 100C offers the sophistication
of four instruments in one plus superior
performance in any single mode 2A

TEM, 30A SEM, 15A STEM, analysis

of all elements from sodium on up from
microareas of 200A or less & selected
area diffraction of a 200A micro-area.
Our side entry gonio-meter provides
specimen tilt of =60° for X axis & 360°
rotation or +£45° for X &Y axis.
Other accessories now available
include a field emission gun,

electron energy loss analyzer,
and Lab6 gun.

=
D

Specializing in
TEM - XRAY
SEM - AUGER
JEOL Application
Laboratory, 477 Riverside
Ave, Medford, Mass. 02155
617/391-7240
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Photo courtesy of: Margaret Ann Goldstein, Ph.D., Department of
Medicine, Baylor College of Medicine. High voltage electron
micrograph of cross section (half-micron thick) of adult rat soleus
muscle taken at Boulder, Colorado in the HVEM Laboratory in
the Department of Molecular, Cellular and Developmental
Biology at the University of Colorado at Boulder. Note the
reinforcement of superposition profiles in this highly oriented
specimen. A tilt of as little as 3° in these thicker sections results in
eliptical profiles of the myofilaments rather than the polka dot
pattern shown here. Bundles of thick filaments only, thin
filaments only and thick and thin filaments overlapping are seen,
due to the registration pattern typical of this skeletal muscle.

X 56,000.
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We Can Measure Up!

P

 "0Laron 72X

Try us for all your EM supplies and instrumentation.
Visit Booth #s 10, 11 & 101 at San Antonio or
Contact our office.

Polaron Instruments Inc.
4099 Landisville Road

Doylestown, Pa. 18901
(215) 345-1782
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LECTRON
ICROSCOPY
SCIENCES

Supplies
and
Accessories
for
Electron
Microscopy

= QUALITY=SERVICE=ECONOMY

BOX 251,
FORT WASHINGTON, PA. 19034
(215) 646-1566
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Presidents Message

The EMSA Meeting is finally here. Many don’t know the
history and effort put forth by many TSEM members to get such
a meeting held “way out here” in Texas. It all began when Bob
Turner promoted the Texas image and got the TSEM council to
agree to consider Texas as a possible site. The president of
TSEM at that time (1975) was Ward Kischer. Ward corresponded
with the EMSA council and issued a formal invitation. It was
later confirmed that the 1979 EMSA meeting would be held in
San Antonio, Texas. In 1976, President Larry Thurston
appointed me as EMSA Local Arrangements Chairman.
Presidents Jerry Berlin (1977) and Ivan Cameron (1978) provided
the support necessary to insure that TSEM be one of the best
hosts ever. Such a meeting will focus a lot of national and world
wide recognition on our local society. Recognition of this type is
most beneficial and we will reap the benefits for many years. I
would personally like to thank these past TSEM Presidents and
Councils for their unselfish efforts to insure a successful
meeting.

I'have learned a lot being Local Arrangements Chairman
over the last three years. It takes tremendous effort and time by
many people to produce a successful meeting. A national
meeting of this size will cost approximately $120,000. Over half

of this will be paid for by the commercial exhibitors. So again,
we owe a lot to these commercial companies which continue to
provide us support.

I would also like to take this opportunity to thank the Local
Arrangements Committee which was composed of familiar
TSEM Members. Paul Baur served as Treasurer; Jerry Berlin,
Chairman of Scientific Exhibits; Elaine McCoy, Spouse
Entertainment; and Bob Turner, EMSA Executive Council
Entertainment. All of these have served in other TSEM
capacities in addition to these added responsibilities.

T'hope you will all enjoy the annual EMSA meeting.
Remember that each of you as TSEM Members will be serving
as host for this meeting, so extend a welcome and show that
good old southern hospitality to our many guests from all over
the world.

See you in San Antonio.

Sincerely,

William B. McCombs, II1
President, TSEM

Editor’'s Comments

Special thanks go to our corporate members and other
advertisers who have purchased ads for all three issues of
Volume 10. Without them the quality you now expect would
simply be impossible. Our special thanks go to Jeol and Zeiss,
our corporate members who helped to make the May meeting in
Dallas so pleasant.

Our feature articles for this issue range from paraneurons to
paraquats. We can still take one more feature article for the next
issue which will coincide with the joint meeting of TSEM and
LSEM in Houston in 1980. We have not heard from some of you
in a long time. When you are reviewing or summarizing for
grant-writing, you will find that this is a good time to put
together a short article for TSEM. If you do not meet the
December 15, 1979 deadline, you can send it in early for the
Spring or Fall issues. If you tell me you do not have time to do
this when you are writing a grant, I say perhaps you have not
allowed yourself enough time to write a good grant.

The response to the reader questionnaire has not been as big
as we had hoped. The following answers have been gleaned
from 20 questionnaires: most people read everything, including
advertisements; most people like the abstracts and feature
articles best; most people like the regional news and would like

to see this continued but without entries such as “birthdays, gall
bladder operations etc.;”” most people would like to change the
name from TSEM newsletter, but there is no agreement on what
name is best; most people would like to see a feature column on
tips and procedures that are useful to electron microscopists;
most people dislike poorly written letters to the editor.

We are no longer publishing the questionnaire, but you can
look back to Vol. 10, No. 1 or 2 if you want to send me one. I
appreciate the kind words and the good new ideas, but most of
all 1 appreciate the contributions of articles, news and features.
Remember, this is your newsletter.

One of our readers has suggested a prize for the best feature
article in each volume; i.e. one from each year chosen from the 6
or 7 published. What do you think?

Remember our fall TSEM business meeting will be held in
San Antonio on Wednesday, August 15, 1979 from 6:00 - 8:00
P.M. in the La Reina Rooms at the Hilton Palacio Del Rio. There
will be chips and beer. We will discuss the newsletter. See you
there.

Ann Goldstein
Newsletter Editor
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A History of the Texas Society
for Electron Microscopy

By JERRY D. BERLIN
Department of Biological Sciences
Texas Tech University
Lubbock, Texas 79409

In the evening of May 4, 1965, twenty-six electron
microscopists attended a meeting on the Rice University campus
for the expressed purpose of establishing the Texas Society for
Electron Microscopy (T'SEM). The purpose of the Society
founded that evening, as related by the Bylaws approved at the
meeting, was to increase and diffuse the knowledge of electron
microscopes and related instruments and results obtained
through their use in whatever fields they may be found to be
applicable, and to promote fellowship and free exchange of ideas
among the members.

The groundwork for this meeting was laid by Lee Rudee
and Charles Philpott, both of Rice University. In fact, Rudee had
earlier (December 7, 1964) written a letter of inquiry about
initiating a chapter of EMSA in Houston to George Cocks, then
Executive Secretary of EMSA. From those efforts some 14 years
ago evolved the current TSEM, one of the strongest local
affiliates of EMSA. Today TSEM has over 500 individual
members, approximately 25 corporate members, holds three
meetings per year and published three issues of a Newsletter
annually.

A brief history of “The First Decade of the Texas Society for
Electron Microscopy,” anonymously written by Ward Kischer,
was published for the 10th Anniversary Meeting held in
Houston. This work contains a number of details about the early
meetings, policies, scientific contributions, etc. Further, Dr.
Donald Duncan (1972) has provided a candid summary of the
early days of electron microscopy in Texas. It is not my intent to
duplicate the information available in these earlier efforts.
Rather, I will concern myself with the more mechanistic events
related to TSEM's history. Specifically, I will provide a list of the
meetings and the principal speakers at those meetings, a history
of the Newsletter including a list of all issues to date, a review of
the membership, and, finally, a history of the Bylaws.

Meetings

Table Ilists the dates, location and principal speakers for
the 43 TSEM meetings to date. Several salient points are
apparent. For example, TSEM has heard many of the best
electron microscopists in the world. The guest speakers, as well

as (not given) meeting themes, special topics, symposia,
workshops, etc., have reflected the advances in the technical
aspects of electron microscopy and its application toward
extending our knowledge in various disciplines.

The location of our meetings closely parallels the
membership rolls in that most of our members and meetings
share a close proximity to the Houston area. The one notable
exception being our out-of-state treks to New Orleans every
other year for the joint meetings with the Louisiana Society for
Electron Microscopy (LSEM). The first joint TSEM-LSEM
Symposium was in February, 1972 in Ft. Worth. Thereafter, our
Winter meetings have alternated between New Orleans and
Texas and the 8th Annual Joint Meeting is scheduled for
Houston in February, 1980.

Newsletter

A compilation of the various Newsletters is shown in Table
II. One reason for listing the volumes and i$sues is to validate
some of the minor problems in the numbering system. Carl
Tessmer was instrumental in establishing the Newsletter and
was its first Editor. The early issues, i.e., volumes 1-3, were
mimeographed and by and large contained meeting
announcements and related information. Corporate members
play a large role in sustaining many of TSEM’s activities. The
first acknowledgement of this support was given in volume 1,
issue 2 with a listing of 15 corporate members.

The Presidential Message is perhaps the most consistent
feature of the Newsletter; a tradition that was started in volume
1, issue 3. This same issue also contained the first of many
technique reports in an article entitled “ Addenda to Reports on
E.M. Techniques from Surgical Pathology Laboratories, Baylor
University Medical Center, Dallas, Texas” written by ]. A. Lynn.
The first electron micrographs were published in volume 2,
issue 1. Mitochondrial variability was shown in a full-page plate
of 25 figures contributed by various Society members. The first
cover electron micrograph was provided by Franklin Bailey and
Ward Kischer and showed a Y modulation scan of human hyper-
trophic scar.
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In recent years the Newsletter has contained featured
articles and has nearly assumed full-blown journal status. Asa
result of Ann Goldstein's endeavors the Newsletter has an Inter-
national Standard Serial Number (ISSN 1191-3360). The
importance of this number is that, for the first time, librarians
know how to catalogue the Newsletter. Thus, it should start
appearing in library shelves across the country.

Membership

That the founding fathers were clairvoyant in recognizing
the need for a society such as TSEM is obvious from the early
growth in membership. From the 26 hearty souls who convened
the first TSEM meeting (May, 1965) the membership grew to 38
within one year and to 221 by May, 1967. During the early 1970's
the membership fluctuated around 300. Ward Kischer, the
1975-76 President, initiated a membership drive and the Society
membership rolls jumped to approximately 500 where it has
stabilized. Our current membership is approximately 510
individual members and 25 corporate members.

The Society has two honorary members: Donald Duncan
and Robert Turner. Dr. Duncan, an early pioneer of electron
microscopy in Texas, has made many contributions to the field
including, as previously noted, a historical treatment of electron
microscopy in Texas (Duncan, 1972). Bob Turner’s contributions
to the Society are numerous. He has held nearly every office in
the Society and he alone has the distinctive record of attending
every TSEM meeting to date. Bob is currently an EMSA director.

Bylaws
TSEM’s Bylaws were originally approved at the
organizational meeting May 4. 1965. The original Bylaws stood

TABLEI

Date, Location, Speaker and Comments.

May 14, 1965; Rice University, Houston; Organization meeting,
approved by-laws.

October 15, 1965; Statler Hotel, Dallas; Ralph W. G. Wyckoff.

February, 1966, Hamman Hall, Rice University.

May 14, 1966; Flagship Hotel, Galveston; A. C. Van Dorsten.

October 21. 1966; Sheraton Hotel, Dallas; Edwin B. Bradford and John
H: Luft.

March 18, 1967; Holiday Inn, College Station; John Reisner (this
meeting was held with the Texas Academy of Science).

May 27, 1967; Flagship Hotel, Galveston; Gunter Bahr and Garth
Thomas.

October 20-21, 1967; Holiday Inn, Houston; F. S. Sjostrand and A. C.
Van Dorsten.

January 19-20, 1968; Royal Coach Inn, Dallas; John Watson, A. P.
Wilska and Kenneth M. Smith.

May 17-19, 1968; Holiday Inn, San Antonio; M. Moses and A. Crewe.

October 26, 1968; Hamman Hall, Rice University, Houston.

January 24-25, 1969; Villa Capri Motel, Austin; Peter Marsh and E. C.
Ketler; a workshop meeting with 19 demonstrations.

May 16-17, 1969; Flagship and Gamboa Cay, Galveston; R. Barrnett.

October 17-18, 1969; Stagecoach Inn, Salado; J. McAlear and A. Crew.

February 6-7, 1970; Nassau Bay Hotel. NASA; R. L. Steere, G. Cocks,
L. L. Ross and G. Thomas.

April 24-25, 1970; Palacio Del Rio, San Antonio; Dan Friend and Don
Fawcett.

October 5-9, 1970; Shamrock Hilton, Houston; With EMSA.

February 13, 1971; Flagship Hotel, Galveston; M. Brightman and G.
Pappas.

April 30-May 1, 1971; Six Flags Inn. Arlington; D. Scarpelli.

October 29-30, 1971; Astroworld Hotel, Houston; D. Pease, S. ].
Singer, N. Feder; A. Seligman.

February 4-5, 1972; Sheraton, Fort Worth; K. Porter and R. Fisher:
First joint TSEM-LSEM meeting.
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the test of nearly a decade before they were revised. In the early
1970’s it became obvious that the Bylaws were in need of change
to keep pace with the Society and the first revision was
undertaken by a committee composed of Bill Brinkley, Bob
Turner, and Joe Wood. Their effort was ratified by the
membership and published in the Fall, 1974 Newsletter. The
major effect of that révision was to increase the number of
elected officers and to recognize four types of memberships, viz.,
regular, student, corporate and honorary. In the summer of 1975,
then President Ward Kischer charged a Bylaws committee
(consisting of Ann Goldstein, Terry Hoage, Carl Tessmer and
Jerry Berlin as Chairman) to revise the Bylaws to more nearly
reflect the Society’s activities. The committee’s endeavor was
ratified by the membership and the current Bylaws were ;
published in the Fall, 1977 TSEM Newsletter (volume 8, issue 4).
The major thrust of the last revision was to clarify the
membership application and admission procedures, provide for
an audit of the Society's finances, provide mechanisms to fill
any officer vacancy. and included necessary verbage to enhance
the Society’s tax-free application to the Internal Revenue
Service.

In summary, the Society appears to be accomplishing the
original goals set forth some 14 years ago.

Literature Cited

Anonymous. 1975. The first decade of the Texas Society for
Electron Microscopy. Texas Society for Electron Microscopy
publication, pages not numbered.

Duncan, D. 1972. A short history of development of electron
microscopy in the great state of Texas. TSEM Newsletter 3(2):
Suppl. 1. (Reprinted 1976. TSEM Newsletter 7(1).)

May 19-20, 1972; Holiday Inn, Huntsville; ]. P. Revel.

October 27-28, 1972; Palacio Del Rio, San Antonio; H. Fernancez-
Moran and John Watson.

February 8-9, 1973; Chateau Le Moyne Hotel, New Orleans;
Fernandez-Moran, W. J. Humphreys, K. R. Lawless and B. M. Siegel.

May 25-27, 1973; Jack Tar Hotel, Galveston; R. Barrnett.

September 28-29, 1973; Mayan Dude Ranch, Bandera.

February 7-9, 1974; Menger Hotel, San Antonio; W. Humphreys, R.
Barrnett.

May 24-25, 1974; Texas A&M, College Station; ]. Russ.

October 4-5, 1974; Waterwood, ]. H. Brown.

February 20-22, 1975; Delta Towers Hotel, New Orleans; G. Thomas,
]. Watson, and G. Simon.

May 2-3, 1975; Hyatt Regency, Houston: A. B. El-Kareh.

October 10-11, 1975; Mayan Dude Ranch, Bandera; B. Stewart and D.
Wherry.

February 5-7, 1976; Menger Hotel, San Antonio; E. de Harven and G.
Thomas.

April 30-May 1, 1976; Cibola Inn, Arlington; H. Ris.

September 30-October 2, 1972; Ponderosa Motel, Temple; H. D.
Sybers. ;

February 3-5, 1977; Monteleone Hotel, New Orleans; J. D. Robertson.

May 5-7, 1977; Villa Capri Motel, Austin: C. Hackenbrock and D.
Harling.

September 23-24, 1977; Rodeway Inn, Arlington; R. Bolender, H.
Smith, and E. Underwood; Stereology Workshop.

February 9-11, 1978; St. Anthony Hotel, San Antonio; M. Ledbetter
and Jean-Paul Revel.

May 5-6, 1978; Southpark Inn, Lubbock; M. Brown.

September 22-23, 1978; Fredonia Inn, Nachodochus; M. Fuller.

February 8-10, 1979; Monteleone Hotel, New Orleans; P. Nakane and
H. Ris.

May 4-5, 1979; Marriott Hotel, Dallas; P. Sterling.




TABLE II

Volume (Issue), Date, Comments

*0 (1), Fall, 1967; Carl Tessmer’s “first step in our development of a
newsletter, one which we hope will serve a function useful to the
membership.”

1 (1), February 22, 1967; Carl F. Tessmer, editor.

1 (2), May 3, 1967.

4 (1), Fall, 1972,

4 (2). Spring, 1973; A Winter, 1972 issue was not published; this
would correspond to the joint TSEM-LSEM meeting held in New
Orleans that year and at this time the publication of the Newsletter
coincided with meetings.

4 (3), Fall, 1973; Ivan Cameron, editor; William A. Pavlat, managing

1 (3), October 4, 1967. editor.
1 (4), December 15, 1967. 5 (1), Winter, 1974,
§ 1 (5), April 1, 1968. 5 (2), Spring, 1974.
1 (6), April 25, 1968. 5 (3), Fall, 1974.
1 (7)+, October, 1968. 6 (1), Winter, 1975.
1 (8), December 16, 1968. 6 (1). Spring, 1975; Note two 6 (1)'s were published.
1 (9), April 22, 1969. 6 (2), Fall, 1975; Ron Gruener, editor.

1 (10), June 8, 1969; C. Ward Kischer, editor.

1 (11), September 26, 1969; first cover used.

1 (12), February, 1970.

1(13), 1 (13) Suppl. 1, March 5, 1970; supplement was report from
Leon Dmochowski. 8 (3), Spring, 1977.

2 (1), Summer, 1970; First semi-hard paper cover; first Plate Page; 8 (4), Fall, 1977.
societies symbol first appeared on cover. 9 (1), Winter, 1977.

2 (2), Winter, 1970. 9 (2), Spring, 1978.

2 (3), 2 (3) Suppl. 1, Spring, 1970; Suppl. Current Electron Microscope 9 (3), Fall, 1978; Ann Goldstein, editor.
Installations in Texas. 10 (1), Winter, 1979.

2 (4), Fall, 1971. 10 (2), Spring, 1979.

3 (1), Winter, 1971.

3 (2), Spring, 1972; only two issues of volume 3 published.

3 (2) Suppl. 1, Spring, 1972; “A short history of development of
electron microscopy in the great state of Texas” by Donald Duncan.

6 (3), Winter, 1976.
7 (1), Spring, 1976.
8 (1), Fall, 1976; Robert A. Turner, editor.
8 (2), Winter, 1977.

*0 (1) was not originally numbered; volume 1 does not appear on the
originals, only the issue number was used until the start of volume 2.
+ (7) was not numbered on the original.
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CORPORATE MEMBERS

&

American Optical Gorporation, L. B. Read,
P.O. Box 1929, Dallas, Texas 75221. (214)
747-8361.

Carl Zeiss, Inc., Tom W. Valliere, P.Q. Box
977, Lewisville, Texas 75056

Collins Radio Group — Rockwell Instru-
ments, Donald L. Wilson, Mail Station 406-146,
Richardson, Texas 75080.

Coates & Welter Instrument Corporation,
A. Baron Challice, 777 North Pastoria Avenue,
Sunnyvale California 94086. (408) 732-8200.

Cambridge-Imanco, Steve Miller, 9551
Williams Street. Rosemont, Illinois 60018. (312)
671-4270.

DuPont/Servall, Jim Gordon, Instrument
Products, Quillen Bldg., Concord Plaza, Wil-
mington, Delaware 19898. Phone 800-441-7493
or (302) 772-5678.

EG&G Ortec, Dick Neiman, 21718
Rotherham, Spring, Texas 77379. Phone (713)
353-0078 or 1-800-251-9732.

EDAX International Inc., Charles |. Walsh
P.0. Box 135, Prairie View, Illinois 60069.

Electron Microscopy Sciences, M. J.

Oulton, P.O. Box 251, Ft. Washington, Pennsyl-
Vania 17034.

)

Ernest F. Fullam, Inc., 1. T. Stoneback, Ad-

vertising Mgr., P.O. Box 444, Schenectady, New -

York 12301.

ETEC Corporation, P.J. Breton, 3392 In-
vestment Boulevard, Hayward, California
94545. (415) 783-9210,

International Scientific Instruments,
Richard Lois, 6655 Hillcroft, Suite 100,
Houston, Texas 77081.

JEOL, USA, Inc., Paul Enos, 412 Shelmar
Drive, Euless, Texas 76039. (817) 267-6011.

Kevex, Carl Meltzer, H. S. Culver, 898
Mahler Road, Burlingame, California 94010.
(415) 573-5866.

Ladd Research Industries, Inc., Mr. Ted
Willmorth, 1209 Dogwood Drive, Kingston,
Tennessee 37763. (615) 376-6358.

L.K.B. Instruments, Inc., Jack Kirten, 5300
Telephone Road, Houston, Texas 77017.

Montedison USA, Inc., Richard A.
Steenrod, Jr., P.O. Box Drawer L. Bridgeton,
Missouri 63044,

Overall Engineering, Inc., Edsel E. Overall.
15755 Daleport, Dallas, Texas 75248.

Perkin-Elmer Corporation, Mike Mullen,
11110 Los Alamitos Boulevard, Suite 202, Los
Alamitos, California 90720. (213) 596-2512.

Philips Electronic Instruments, Bob Peter-
son, 7302 Harwin Drive, Suite 106, Houston,
Texas 77036. (713) 782-4845,

Physical Electronics Industries, Inc.,
Thomas J. Baum, 324 North Central Express-
way, Suite 119, Richardson, Texas 75080.

Polaron Instruments, Inc., Dermot Dinan,
1202 Bethlehem Pike Line, Lexington, Pennsyl-
vania 18732. (215) 822-3364/5.

Princeton Gamma Tech.

Schares Instrument Corporation, Margot
Martin, 2600 S. Gessner, Suite 315, Houston,
Texas 77063. (713) 468-4460.

Scimetrics, Inc., P.O. Box 42204, Houston,
Texas 77042.

SCR Laboratories, Inc., Surface Analysis
Section, Robert R. Keith, 4800 West 34th, Suite
A-12, Houston, Texas 77092.

Spectrochemical Research Lab, D. Ray-
mond Slovinsky, 4800 West 34th Street, Suite
A-12, Houston, Texas 77092.

Technig, Inc., Robert Barr, 5510 Vine
Street, Alexandria, Virginia 22310. (703)
971-9200.

Technical Instrument Co., John Meny,
13612 Midway Road, Suite 333, Dallas, Texas
75240. (214) 387-0606.

Ted Pella, Inc., Thomas P. Turnbull, P.O.
Box 510, Tustin, California 92680. (714)
557-9434.
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LABORATORIES, INC.

Providing Analytical Services for over 20 years

ANALYTICAL SERVICES
X-ray Diffraction (XRD) e X-ray Spectrographic (XRF)
Atomic Absorption Spectroscopy (AAS)
Consulting & Contract Research

MICROANALYTICAL SERVICES

Scanning Auger Microprobe (SAM)
X-ray Photoelectron Spectroscopy (XPS)
Scanning Electron Microscopy (SEM)
Energy Dispersive Spectroscopy (EDS)

4800 West 34th, Suite A-12 / Houston, Texas 77092
(713) 682-6738 / 682-6739

Energy Dispersive Computer
Interfaced X-ray System

Scanning Auger Microprobe (SAM) - Photoelectron Spectrometer (ESCA)

= 4800 West 34th, Suite A-12 @ Houston, Texas 77092

LABORATORIES, INC. (713) 682-6738, 682-6739

Scanning Electron Microscope




A new concept for coating SEM specimens is offered by the
PELCO Sputter Coater. Specimens are kept at ambient
temperature, away from the destructive range of the glow
discharge. Most coating operations can be made in 20 sec-
onds. A full range of voltage and current is available and a
leak valve permits sputtering in either argon or air. Any
type of SEM specimen may be coated.

Due to very low sample heating, a cooled stage is not nec-
essary for normal work. An omni-directional coating of

metal (gold or platinum) is provided even on the. most ret-
iculate surfaces.

TED PELLA, INC.

PELCO* Grids and Electron Mz'croscopy Supplies
P.O. BOX 510 - TUSTIN, CALIF. 92680 - US.A.
(714) 557-9434
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For electron microscopes

.=« the X-ray
analyzer

that eXCELs
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The XCEL—PGT X-ray analyzer for SEMs,
TEMs and microprobes—offers more
analytical capability and more user con-
venience per equipment dollar than any
competing microanalysis system.

Traditionally, PGT computer-based X-ray
analyzers have been the easiest to learn,
the easiest to operate and the easiest to
upgrade.

The new PGT-1000 XCEL continues these
traditions and adds a new dimension of
automation that reduces routine analytical
processes to touch-of-the-key commands
—all from an English language keyboard.

EdP|G|T|

PRINCETON GAMMA-TECH

Gizag dolnla

The XCEL'’s new color-coded, backlit
keyboard also contains a full alphanumeric
layout.

The XCEL can be upgraded—in a matter of
hours—to mass data storage capability
(XCEL-D) with the addition of dual floppy
disks and to full quantitative capability
(XCEL-DQ) by adding floppy disks, PGT soft-
ware and an external data terminal.

All three versions of the XCEL include PGT
precision electronics, high resolution Si(Li)
detector, and an unmatched ease, speed
and flexibility you'll have to see to believe.

Box 641 = Princeton, N.J. 08540 = 608 924-7310 = Cable PRINGAMTEC = Telex: 843486




Robert A. Turner

Honorary Member
Texas Society for Electron Microscopy
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Native Texan. Born in Ennis, Texas.

Graduated from San Jacinto High School, Houston, Texas,
1943.

Served four years in Naval Seabees during World War II.
Honorable discharge in Spring 1946.

Graduated 1950 with B.S. degree from Texas Tech.
Graduated 1953 with M.S. degree from Sam Houston
State Teachers College

Taught High School and College Science-Courses 1953 -
through 1958.

Enter EM Field (1958-60) M.D. Anderson Virology
Department.

Accepted position as Technical Director of E.M. Lab in
Pathology at U.T.M.B. Galveston, Texas 1960-1970.

Accepted Director of EM Section in Pathology, Scott and
White Clinic, 1970 to the present.

Charter member of TSEM, May 1965.

Secretary, TSEM, 1968-71.

President-Elect, TSEM, 1972-73.

President, TSEM, 1973-74.

Newsletter Editor, TSEM, 1976-78.

Local Society Director on EMSA Council, 1975-78.

Local Arrangements Chairman for American Society for
Cell Biology 33rd Annual Meeting, San Antonio,
Texas, November, 1978.

Elected Biological Director on EMSA Council, 1979-1981.

ROBERT A. TURNER
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ERNEST E FULLAM, INC.
\ Accessories for Microscopy . Scientific Consultants

P.O. Box 444 e Schenectady, New YOrk  US A » 12301
' . Telephone (518) 7855533 ‘

No. 1880 SPRING CLIP MOUNT - No. 1890M PIN-TYPE MOUNT No. 5220 PARAFILM DISPEN-
A 1" diameter surface with a phos- HOLDER FOR SPUTTERING SER/CUTTER - Holds 2 or 4°
phor bronze clip to hold and ground UNITS - Holds up to 12 1/8’ pin- Parafilm roll. Built in cutter elimi-
the specimen. ldeal for flat speci- type mounts for sputter coating. nates scissors.

mens, Eliminates silver paint in 2 1/8" dia. x 1/2" thick aluminum.

many applications.

IMPROVING THE OLD —

THIRD GENERATION MICROMANIPULATORS

ETEC AUTOSCAN PHILIPS PSEM 500X

GREATER RIGIDITY, IMPROVED SENSITIVITY AND FINER CONTROL.
AVAILABLE FOR MOST SEMs.

IN CANADA IN CONTINENTAL EUROPE BRITISH ISLES, INDiA,
SCANDINAVIA
Microbiological Supplies, Ltd. Touzart & Matignon Graticules, Ltd.
41 Maple Avenue 8 Rue Eugenie Henaffe Sovereign Way
Thornhill, Ontario L3T359 94400 Vitry-sur-Seine, France Botany Trading Estates

Tonbridge, Kent, England




A full quantltatlve X-ray analysis system
from TracorNorthern.

N=-2000

At Tracor Northern we’ve System TN-2000’s
established a reputation for superior display is controlled by its
leadership in developing innovative ~ own microprocessor to provide
analytical instrumentation. comprehensive visual

Five years ago we introduced  information with
the NS-880, the first truly computer- unparalleled clarity and £
based X-ray elemental analysis versatility. Labeled :
system. The NS-880 has gained keypad functions
world-wide acceptance and is today  and unique OMNI
the premier quantitative analysis control provide
system. instant interaction

Tracor Northern now proudly  with all
introduces System TN-2000, a new  display
microcomputer-based system with  features.
the exceptional performance you've
come to expect from our
instruments. System TN-2000 offers
human-engineered convenience and
simplified operation at a
modest price, while
maintaining our tradition
of uncompromising quality
and unmatched versatility.

System TN-2000is |
totally human-engineered
for convenience and ease of §
operation. The modular
backlighted control keypad
and large-screen high-
resolution display can be
individually placed to
optimally suit your
working environment.

—12.7 cm.—

+ 17.8 cm. {

A uniquely new, elegantly
simplified approach to operation
setup and control allows you to
perform complete analyses
with unprecedented ease. You
simply select desired operations
from displayed choices, with
current selections identified by
complete and lu01d text.

Efficient operation is ensured
by permitting operating
parameters to be individually
modified. .

System TIN-2000 is
more than an innovative
instrument. It is a state-of-
the-art computer-based
system whose capabilities can
grow with your needs.

If you are interested in
rapid and reliable X-ray
elemental analysis, you must
see System TN-2000 in
action. Contact us now.

racorNorthern

!,'
%

System TN-2000

2551 West Beltline Highway / Middleton, Wisconsin 53562 / (608) 831-6511 / TWX—910-280-2521
Tracor Europa B.V. / Schiphol Airport Amsterdam / Building 106, The Netherlands / Telephone (020) 41 1865 / Telex 13695




PAUL SCHUH BAUR, JR., Ph.D,, is an Assistant Professor of Cell Biology, Department of
Human Biological Chemistry and Genetics, U.T.M.B., and Chief, Division of Cell Biology,
Shriners Burns Institute, Galveston. Born November 22, 1938, he was raised in Cairo, II-
linois. He received his B.S. and Ph.D. degrees (Plant Pathology) from Texas A&M Univer-
sity. He is married and has three children. Research interests are histology, cytology
(TEM-STEM), topology (SEM), and microchemistry (EDS) of wound healing tissues and
EM procedural techniques. Member of TSEM since 1965. Hobbies include woodworking,
art metals, motorcycles, hunting and fishing.

BRUGE MACKAY, Ph.D., is an Associate Pathologist and Chief of E.M. Service at M. D.
Anderson Hospital. Graduated in medicine, University of Edinburgh, Scotland, 1956.
Ph.D., anatomy, University of Edinburgh, 1961. Assistant professor, anatomy, University
of Towa, 1961-1963. Residencies in surgery and pathology, Vancouver General Hospital,
Vancouver, Canada, and University of Washington, Seattle. Came to Houston in 1969. Ma-
jor interests include surgical pathology, tumor pathology, and electron microscopy in on-
cology. Fellow College of Pathologists. Member EMSA Education and Program Commit-
tees. Ex-program chairman TSEM. Married to Joy Rosslyn Mackay, M. D. Catriona is five
and Christopher is two. Kirstie joins us in September. U.S. citizen. Presbyterian. Temper-
ate.
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TSEM Officers — 1978-1980

PRESIDENT

WILLIAM B. McCOMBS, Ph.D., is currently Chief of the Microbiology Department at
Scott and White Clinic and Hospital in Temple, Texas. A native of New Mexico, Dr. Mc-
Combs received his Doctor of Philosophy degree from Texas Tech University in 1975. Dr.
McCombs is certified as a Specialist in Microbiology by the American Society of Clinical
Pathologists and a Specialist in Public Health and Medical Microbiology by the American
Academy of Microbiology. He has served as Local Arrangements, Secretary, and Presi-
dent-Elect of TSEM and is presently Chairman of Local Arrangements for the 1979 EMSA
Meeting being held in San Antonio.

PRESIDENT ELECT

SECRETARY

JOHN T. HANSEN, Ph.D., is an Assistant Professor, Department of Anatomy, The
University of Texas Health Science Center at San Antonio. He received his Ph.D. at
Tulane University School of Medicine under the direction of Dr. Robert D. Yates. Current
research interests include the function and ultrastructure of the arterial chemoreceptors
and other peripheral paraneurons. Techniques employed include electron microscopy,
fluorescence histochemistry, freeze-fracture and scanning electron microscopy. Teaching
responsibilities include medical gross anatomy and graduate cell biology.

TREASURER




NEWSLETTER EDITOR

MARGARET ANN GOLDSTEIN, Ph.D., is Associate Professor of Experimental Medi-
cine in the Department of Medicine at Baylor College of Medicine, Houston, Texas, and
has a joint appointment in the Department of Cell Biology. Ann is a native of Texas and
received a B. A. in Biology (1965) and a Ph.D. in Cell Biology (1969) from Rice University
Married to Alexander Goldstein, Jr., M.D.: has one son. Her major research interest is
structural analysis of muscle proteins. Current research deals with optical diffraction and |
reconstruction of mammalian Z bands and with microtubules and components of the cyto- {
skeleton in cardiac and skeletal muscle. Charter member of TSEM. |

PROGRAM CHAIRMAN

CHARLES W. MIMS, Ph.D,, is an Associate Professor of Biology at Stephen F. Austin
State University in Nacogdoches. Ph.D. degree in Botany-Mycology received in 1969 from
the University of Texas at Austin. In addition to serving as Program Chairman from
TSEM, he has also been active in the Mycological Society of America. Dr. Mims served
one term on the governing board of the Society and has also served as Chairman of the
Committee on Research Grants and Publications, as well as Chairman of the Teaching
Committee. His research interests relate primarily to the ultrastructure of plant
pathogenic fungi. Along with Dr. C. J. Alexopoulos, he is co-author of the Third Edition of
Introductory Mycology to be published in September of 1979 by John Wiley and Sons.

PROGRAM CHAIRMAN-ELECT

LEON McGRAW, JR., Ph.D., is Professor of Biology at Lamar University in Beaumont,
Texas, where he has been employed since 1967. He is in charge of the cellular biology pro-
gram and electron microscopy laboratory. Leon received his M.S. and Ph.D. from Texas
A&M University in 1962 and 1967. He has been honored at Lamar with a “Regents’ Merit
Award” in 1972 and as Beta Beta Beta “Science Teacher of the Year” in 1977. He served as
Historian for TSEM in 1977 and 1978.

&

GRADUATE STUDENT REPRESENTATIVE

THOMAS M. DREIER is a Ph.D. student under the direction of Dr. E. L. Thurston at the
Electron Microscopy Center Department of Cell Biology at Texas A&M University, Col-
lege Station, Texas. Tom was born and raised in Minnesota, receiving a B.A. from Man-
kato State College in 1972. He served as a research assistant for two years at the U.S. Army
Virology and Immunology Laboratory, Ft. Baker, California. He entered Texas A&M
University in 1975 and received a Master of Science in 1977. Population dynamics and
community structure of aquatic bacteria are his primary research interests.

IMMEDIATE PAST PRESIDENT

IVAN L. CAMERON, Ph.D., is Professor in the Department of Anatomy, The University
of Texas Health Science Center at San Antonio. He received his Ph.D. in Anatomy from
U.C.L.A. in 1962. His major research interest is in cell reproduction using morphological
and chemical approaches. Current research deals with intracellular concentration of
sodium and other elements as related to mitogenesis and to oncogenesis using X-ray
microanalysis. He has been a member of TSEM since 1969. He has been newsletter editor
and program chairman in TSEM.
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ical Research Services

1. T-4 Phage, TEM (PTA) 97,500X 2. Rat Lung, SEM (CPD) 100X

Scanning Electron Microscopy

Two High Resolution SEM’s with Television Scan,
Video Tape Recorder, Tensile Stage, High Temperature
(to 1600°C) Heating Stage, Rotating Monofilament
Stage and other accessories. Critical Point Drying
(CPD) for biological specimens.

Electron Probe Microanalysis
Energy and Wavelength Dispersive

Transmission Electron Microscopy

Diamond Knife Thin Sectioning with “Cryo” capability
of Biological, Polymer, Ceramic and Metallurgical
Samples; Replication and Shadowing; Freeze Fractur-
ing and Etching; Stereopairs and negative staining.

3. RBC’s In Situ , SEM (CPD) 3000X

4. Mitochondrial Inclusions
Diseased Human Lung, TEM 19,000X

Quantitative Image Analysis

“Quantimet” Image Analyzing Computer with Automatic
Detector and Shape Discrimination Modules (data taken
either from your samples or micrographs)

Auger/ESCA
Complete System Including lon Gun for Sputter Etching
and Depth Profiling Into the Sample

X-Ray Diffraction
Wide and Small Angle

Optical Microscopy * Thermal Analysis (DTA, TGA, TMA)
» Infra-Red Spectroscopy - Particle Size Analysis + Small
Particle Identification « Failure Analyses

For Further Information, call Dr. John Stasny, Head, Biological Division.
Expert Consulting—Prompt Results - All services available on short or long term basis
Write or call today for our brochure

STRUGTURE PROBE, ING.

SPECIALISTS IN MATERIALS RESEARCH

Philadelphia
535 East Gay Street, West Chester, PA 19380 « (215) 436-5400

New York Area
230 Forrest Street, Metuchen, NJ 08840 - (201) 549-9350




Optical Diffraction and Reconstruction
of Electron Images

M. A. Goldstein, J. P. Schroeter* and R. L. Sass®

Department of Medicine and Cell Biology,
Baylor College of Medicine
Departments of *Chemical Engineering and °Biology
Rice University, Houston, Texas

Optical diffraction is an interaction between coherent
light and ordered structures. In this article we will deal
specifically with optical diffraction patterns obtained with,
a helium-neon laser and electron micrographs or
photographs in a device called an optical diffractometer.
The purpose of this paper is to illustrate with examples
from muscle the principles and uses of optical diffraction
techniques.

Optical diffraction techniques (masking, optical
transforms and Fourier analysis) have been available since
the 1940’s. As early as 1938, Sir Lawrence Bragg suggested
the use of optical analogues to aid in the interpretation of
x-ray diffraction pictures (19). With the development of
better x-ray devices and computer programs for simulating
diffraction patterns, the use of optical transforms in the
materials sciences has declined.

There has been increasing interest in optical
diffraction of electron micrographs of biological material.
A number of very good articles and reviews are now
available on diffractometers (1,9,11,14), practical aspects
of optical diffraction of electron micrographs (10,11,15),
and image filtering and reconstruction (3,4,5,13,15). In the
1950’s, mercury vapor lamps were used to generate
coherent light for optical diffraction patterns. Long
-exposure times were required for biological materials such
as viruses. When lasers became commercially available,
Klug and co-workers made use of a helium-neon laser as a
source of intense coherent light for optical diffraction of
electron micrographs (12). Complete diffractometers are
now available from several manufacturers.

OPTICAL DIFFRACTION IN MUSCLE RESEARCH

In studying muscle structure we go from the whole
muscle constructed of organized cell arrays to the light
microscope level of sarcomeres, to the electron microscope
level of macromolecular complexes of filament lattices to
the arrangement of individual component proteins and
finally, to the substructure of the pure proteins
themselves. Diffraction techniques have been used at all of
these levels. The earliest x-ray diffraction patterns from
living muscle led to the concept that the whole muscle can

be viewed as a paracrystalline array. There has been
tremendous interest recently in analyzing sarcomere
lengths of contracting muscle by laser diffraction of single
fibers, small bundles of muscle, and small whole muscles.
The use of electron micrographs of muscle makes possible
study of real dimensions on the order of 5-50 nm. Values
obtained by x-ray diffraction for living intact structures
can be compared with optical diffraction patterns of fixed
and sectioned material. Both techniques can be used on
isolated pure crystals and paracrystals of muscle proteins
under a variety of experimental conditions. The packing
arrangement of the molecules can give clues about the
substructure of the pure protein molecules.

Optical diffraction techniques have been applied to
muscle protein structure by Caspar and co-workers (2),
Hanson and co-workers (8) and Ohtsuki and
Wakabayashi (17). Since a pure crystal has a unique
diffraction pattern, the optical diffraction pattern is a
“fingerprint” for this molecular structure. Caspar, Cohen
and Longley (2) compared optical diffraction patterns from
electron micrographs of fixed, embedded and sectioned
tropomyosin crystals. They noted that shrinkage along a
particular axis occurred during the dehydration of
tropomyosin crystals in preparation for electron
microscopy. Tropomyosin, like a number of muscle
proteins can also form paracrystals (ordered arrays of
tropomyosin filaments). Caspar and co-workers compared
negatively stained paracrystals with sectioned material
and determined the relationship between the various net
structures, collapsed nets and the “striped” paracrystals.

O’Brien, et al. (16) and Ohtsuki (17) showed that in
vitro actin paracrystals differ in structure when varying
amounts of troponin-tropomyosin complex are co-
crystallized with actin. Hanson and co-workers (8) showed
the relationship between periodicities along the I band
filaments observed in electron micrographs and the
structure of actin-tropomyosin-troponin paracrystals.
Thus in muscle we have been able to go from pure crystals
to crystalline mixtures, from in vitro structures back to the
intact muscle and in some cases on back to the living
muscle.
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FIGURE 1 — (a) A reconstructed image of a drawing of a regularly repeating basket weave pattern associated with cross sections of Z bands of cardiac
and skeletal muscle. This image was recorded on Polaroid film from a transparency of the drawing mounted in the optical system operating in the
reconstruction mode. (b) An optical diffraction pattern generated by the model drawing used in Fig. 1(a). This pattern was photographed at the transform
plane of the optical system.

FIGURE 2 — (a) A reconstructed image obtained from a drawing similar to that used in Fig. 1 but which has been obscured by an overlay of irregularly
distributed ink blots. (b) The optical diffraction pattern of this drawing. Note that it is composed of a regular lattice of diffraction spots comparable to
those of Fig. 1(b) plus a randomly distributed background pattern forming the optical transform of the irregular overlay. (c) An optically filtered, recon-
structed image of the object pattern used to generate Fig. 2(a). Filtering was accomplished by masking at the optical transform plane. Only the regular
lattice seen in Fig. 2(b) was allowed to pass through the mask to form this image. Note that the regular basket weave pattern is now clearly visible except
in one area of the image which was originally very heavily obscured by the overlay.

FIGURE 3 — (a) A reconstructed image of a model drawing of the small square pattern associated with cross sections of Z bands of skeletal muscle. (b)
An optical diffraction pattern generated by this model drawing.

FIGURE 4 — (a) An unfiltered reconstructed image of the area under the arrows shown in the electron micrograph in Fig. 5. In this image the muscle
protein material is dark. The background appears as a semi-regular pattern of small white areas of varying density and size. (b) The optical diffraction
pattern associated with this image. Note the regular lattice pattern indicative of an ordered structure as well as the general “noise” pattern due to
amorphus scattering matter. The regular features of this pattern compare well with the model lattice pattern in Fig. 3(b). (c) This figure is a filtered image
of the same area of the micrograph used to form the image in Fig. 4(a). Filtering at the optical transform plane was done in a manner similar to that used
in the model experiment outlined in Fig. 2. Only the regular lattice pattern of the optical transform was passed through the filter mask. Note the
enhanced appearance of the ordered structure when compared with either the unfiltered image in Fig. 4(a) or the original micrograph in Fig. 5.
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FIGURE 5 — (a) A cross section of adult rat skeletal muscle (soleus) showing a number of Z bands. X 35,000. (b) The region used for the optical
diffraction pattern shown in Fig. 4(b) is enlarged to show the details of the Z lattice. X 94,000.
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INSTRUMENTATION

The principles of diffraction are identical for all types
of radiation. Formation of the diffraction pattern and
instrumentation may vary for electron diffraction, x-ray
diffraction and optical diffraction, but the usual
components are a source of coherent energy, the ordered
structure (specimen) to be studied, and a detector. In
electron diffraction and optical diffraction additional
components are a lens system for illuminating the
specimen, and a lens system for observing the diffraction
pattern. For optical reconstruction an additional lens
system is added to retransform to the original image with
or without modification (called filtering or masking).

Diagram 1 shows the principal components of our
optical diffractometer in the diffraction mode. The exact
position of the components is not diagrammed to scale. We
use a magnetized flat table and a series of magnetic bases
to mount the various components. The beam from a 35
mW helium-neon laser is directed through a collimating
network to the relevant area of the electron micrograph
and the resulting diffraction pattern is focused on a ground
glass screen. The spatial filter is an objective lens and
pinhole device which focuses the beam on a 25 micron
pinhole to eliminate undesirable noise in the laser beam.
The collimating lens produces a parallel beam about 1.5 cm
in diameter. The adjustable aperture reduces the beam size
to correspond to the area of interest on the micrograph.
The diffraction pattern is magnified by the first and second
focusing lenses. All the lenses are high quality simple
lenses. Their exact alignment in the diffractometer is
crucial.

The relationship between the ordered repeat distance,
d, of the micrograph and the distance between the
resuEtTant diffraction spot and the central spot is:

=5-5(D< <L), where T is the wavelength of the incident

light, L is the camera length of the system, D is the
diffraction spot distance and m is the magnification of the
micrograph. In actual practice the system is calibrated with
a grid of known spacing, d, and the conversion factor is
obtained by measuring the value of D on the diffraction
pattern for this grid. We align all lenses and calibrate the
diffractometer each time we scan a series of micrographs.
After a pilot study, the best approach is to scan a few
micrographs, with high resolution, high contrast, optimal
orientation and minimal background noise due to stain
graininess, selected from several hundred micrographs.
Positives from electron micrographs on contrast lantern
slides are used to improve the contrast of the original EM
negative and to spare the precious negative. Care must be
taken to insure adequate exposure of these plates or
valuable information will be lost. The plates are mounted
between optical flats and immersed in xylene, which has a
refractive index similar to the emulsion and the glass plate.
This step minimizes diffraction artifacts due to emulsion
irregularities. The diffraction patterns are recorded on
PN/55 film and are measured using a Vernier diffraction
reader. The distance between two corresponding
diffraction spots located on either side of the central spot is
measured. This procedure eliminates the error introducted
in measuring the distance from a diffraction spot to the
diffuse central spot. Information about the ordering
distances, the angular positions of the diffraction spots and
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the relative intensities of the spots makes it possible to
make inferences about the structure of the material in the
corresponding micrograph. An advantage of working with
electron micrographs is that one can return to images of
the structures in question.

OPTICAL RECONSTRUCTION AND FILTERING

When operating in the image reconstruction mode, we
record the optical diffraction pattern on Polaroid P/N 105
film closer to the second lens so that an optical diffraction
pattern of a convenient size is obtained. The Polaroid
positive is trimmed to fit a cardboard mount for a 35 mm
slide. The diffraction pattern is then placed in a Nikon
particle projector to obtain an enlarged image of the
pattern. A thin brass plate mounted on a microscope stage
is moved with each corresponding change in position of
the cross-hairs on the enlarged image in the Nikon
projector. Thus, holes can be drilled through the plate to
correspond to the positions of the central laser beam and
all the diffraction spots recorded from the original periodic
structure.

The size of the mask hole is important (3). A hole
smaller than the actual diffraction spot size imposes a
regularity that may not be justified. On the other hand, too
large a hole increases the local averaging distance for the
filtered reconstructed image. For example, in our recent
study of the cardiac Z band (7) the hole sizes for the
filtering masks were adjusted to be larger than
corresponding spot diameters. The large diffraction spots
were about 0.25 mm in diameter, each hole size was 0.63
mm in diameter except for the main beam hole which was
twice this size. For a unit cell of 24 nm and a corresponding
distance between mask holes of 1.3 mm, the local

averaging distance is calculated to be 0.63 mm/1.3 mm
(1/24 nm—1) = 1/48 nm—or the inverse of 2 x 24 nm. Thus
averaging occurs over two unit cells.

The filtering mask (i.e. the thin blackened brass plate
with holes) is placed at the Fourier transform plane (the
plane of the diffraction pattern). A mirror is used to deflect
temporarily the resulting optical diffraction pattern to
check registration between the mask and the diffraction
pattern. Precise alignment of the mask is ¢rucial. Usually a
different mask has to be used for each corresponding
image of the lattice structure. Enhancement of the regular
structure occurs when only light rays due principally to
the regular portion of the structure are allowed to pass
through the retransformation lenses. This reconstructed
image can now be viewed on a screen or recorded on film.
Focusing of the reconstructed image requires precise
adjustment of the second retransformation lens. A
comparison of the optically filtered image to the original
EM image and to the unfiltered reconstructed image (no
brass plate at the Fourier transform plane) shows how the
regular features of the structure can be enhanced by this
technique. Figures 1-5 illustrate applications of these
techniques.

HOW TO GET INTERESTING RESULTS

Any regularly repeating structure in electron
micrographs is a potential diffraction subject. First the
appropriate magnification for studying the average repeat
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distance is determined (we used a distance of
approximately .1—.2 mm). Two methods of approach are
commonly used. In both cases a micrograph of the lattice
parallel to the lattice planes is obtained. This electron
micrograph, a projected image of a tissue section with
finite thickness, becomes the diffraction subject. One
method is to take randomly oriented sections and tilt a
given specimen at known orientations to the electron beam
(18). The transition from detectable order in the diffraction
patterns from complex patterns containing 4 or more
orders to a single pair of diffraction spots, to no detectable
pattern and back again to patterns of increasing
complexity. There is a tilting range for the visibility of a
lattice plane in a tissue section and the range depends on
the section thickness. If a crystal is tilted with an angle *,
the effective lattice plane spacing is d cos *, where d is the
actual lattice plane spacing. Diffraction patterns of a tilting
series represent a set of inclined sections through the
reciprocal lattice. The three dimensional structure of the
ordered structure is obtained from the construction of the
reciprocal lattice.

The other method, which works quite well in a highly
oriented structure such as muscle, is to take specific
sections of known orientation (e.g. transverse to the
myofibril axis as in Figure 5) (6). The main advantage here
is that one is working in real space. The diffraction
patterns confirm or deny the suggested orientation (6).
They reveal additional structural features that are seen on
a second inspection of the micrograph (6). Three
dimensional models can then be constructed in real space
and their two dimensional projection used as diffraction
subjects (7).

Optical diffraction is a powerful tool for analyzing and
comparing, quantitatively, periodic structures in electron
micrographs. Periodicities which are difficult or
impossible to solve by direct viewing can be studied.
Optical diffraction bridges a gap between x-ray diffraction
and electron microscopy. Further use of the optical
transforms involves masks for optical reconstruction, two
dimensional drawings, and three dimensional models. In
using optical diffraction techniques one is forced to go
from three dimensional real structures to two dimensional
projections as in EM images, to two dimensional drawings,
as in visual presentations for teaching. This process of
going from one visual representation to another stimulates

thought and aids in the development of intuition so vital
for understanding complex biological structures.
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The Paraneuron Concept

John T. Hansen
Department of Anatomy
The University of Texas

Health Science Center
San Antonio, Texas

“However, it . . . became apparent that both the nervous system and the endocrine
system were not entirely distinct and that each utilized ‘methods’ of the other.”

INTRODUCTION

The distinction between endocrine and nervous
tissues is no longer as clear-cut as once envisioned by the
light microscopists. With the advent of specific
histochemical techniques and the electron microscope, it
has become increasingly more difficult to classify cells into
purely endocrine or nervous categories. Early histologists
first encountered this dilemma during their studies of the
adrenal chromaffin cells which are classically endocrine in
nature yet derivatives of the neural crest. These cells
release epinephrine and norepinephrine into the
circulation as hormones while similarly derived
postganglionic sympathetic neurons release identical
substances as neurotransmitters. Originally, light
microscopists could distinguish neurons from endocrine
cells by the specific staining characteristics of the nervous
elements. However, further studies with the electron
microscope confused the issue by demonstrating that the
morphological differences between some endocrine cells
and neurons perceived at the light microscopic level are
less than obvious at the ultrastructural level. For example,
neurofilaments and neurotubules, although associated by
prefix with the nervous system, are found in many cell
types. Likewise, Nissl bodies, diagnostic of neuronal cell
bodies, are merely stacks of cisternae of rough
endoplasmic reticulum and free polysomes, and are
common organelles in most cells. Similar confusion arose
over the secretory products of endocrine cells and neurons.
As alluded to above, are epinephrine and norepinephrine
hormones or neurotransmitters? Without restricting one’s
self to rigid definitions or classifications, it is clear that
they can be both, depending upon their site of action
and/or mode of transport.

THE PARANEURON CONCEPT
The “paraneuron” concept originally evolved as an
attempt to achieve a better classification of a large number
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M. X. Zarrow, 1964

of specialized cells which share similar ultrastructural,
metabolic and/or functional characteristics with endocrine
cells and neurons. In 1975, on the occasion of the
International Symposium on “Chromaffin,
Enterochromaffin and Related Cells” held in Gifu, Japan,
Tsuneo Fujita and Shigeru Kobayashi proposed that
paraneurons are cells which meet the following criteria:

(1) A cell which is able to produce (a) substance(s)
identical with or related to neurotransmitters or suspected
transmitters, and (b) protein/polypeptide substance(s)
which may possess hormonic actions.

(2) A cell which possesses synaptic vesicle-like and/or
neurosecretion-like granules.

(3) A cell which is recepto-secretory in function.

(4) A cell whose origin is common with neurons, i.e.
neuroectodermal origin.

Recently, Fujita and Kobayashi (1979) have eliminated
the last criterion since only a few paraneurons have been
shown conclusively to originate from neuroectoderm. As
presently conceived, the paraneurons appear to be of
multiple origin and their ontogenic differentiation may be
either of a divergent variety from a single stem cell orof a
convergent variety from different stem cell lines.

TYPICAL PARANEURONS

Members of the paraneuron family are listed in Table
1. Paraneurons may be of several different functional
varieties (Figure 1). Some paraneurons are primarily
sensory in nature and structurally are similar to the
gustatory cell of taste buds and the basal-granulated cell of
the bronchial epithelium (Figure 1). Other sensory
paraneurons are mechanoreceptors such as the hair cells of
the inner ear or Merkel cells of the skin. The retinal
photoreceptor cells, also sensory paraneurons, are
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FEATURE 1 — Diagram of several typical paraneurons: (A) basal-granulated cell of the bronchial epithelium; (B) gastroenteric endocrine cell; (C) avian
pinealocyte retaining its ancestral photoreceptor feature; (D) adrenal chromaffin cell; and (E) carotid and aortic body chief cell.

FIGURE 2 — Electron micrograph of several carotid body cheif cells. Note large nucleus and dense-core vesicles. X 20,200.

FIGURE 3 — The demonstration of calcium in carotid body vesicles as an eccentrically located electron dense particle (arrowheads). Tissue unstained.
X 87,500.

FIGURE 4 — Aortic body chief cell vesicles. Note the presence of small electron-lucent vesicles and larger vesicles which exhibit an electron dense core.
X 61,200.
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phylogenetically homologous with the pinealocyte,
although mammalian pinealocytes are similar structurally
to adrenal medullary cells.

Other paraneurons may be internuncial in nature
possessing both an efferent and afferent innervation
(Figure 1). Typical examples of internuncial paraneurons
are the small intensely fluorescent (SIF) cells of various
autonomic ganglia and, perhaps, the carotid body chief
cells.

The last category of paraneurons are endocrine in
nature. Typical examples include the gastroenteric
endocrine or basal-granulated cells, which open directly to
the gut lumen with specialized microvilli (Figure 1). Other
endocrine paraneurons such as some mammalian
pancreatic endocrine cells and the adrenal chromaffin cells
possess an efferent innervation.

ULTRASTRUCTURAL CHARACTERISTICS

All paraneurons have several basic ultrastructural
features in common. Paraneurons typically are
characterized by a large central nucleus, well developed
Golgi and endoplasmic reticulum, cytoplasmic vesicles or
secretion granules, and a receptor site which often takes
the form of cellular processes, cilia or microvilli (Figure 2).
The secretion vesicles or granules are believed to be the
storage sites of the neurotransmitter-like or polypeptide
substances secreted by the paraneuron. ATP (and other
adenine nucleotides) and calcium probably are contained
in the secretion vesicles as well. In fact, calcium can be

TABLE 1
REPRESENTATIVE PARANEURONS

PARANEURON PRODUCT REFERENCE
Adrenomedullary E.NE Kobayashi, '77
Cells
Paraganglia E.NE Mascorro, '75
SIF Cells DA Williams and
Palay, '69
Carotid Body DANE McDonald and
Mitchell, 75
Aortic Body DANE Hansen and
Chief Cells Yates, '75
Parafollicular Cell 5-HT,DA.C, Kameda, '77
Adenohypophyseal 5HT,ACTH Dahlstrom and
Cells Fuxe, '66
Pinealoctye Melatonin,5-HT Ueck and
Wake, '77
Pancreatic 5-HT,Glucagon, Pearse and
Islet Cells Insulin,GH Polak, '71
Gastro-Enteric 5-HT.DAH Fujita and

Substance P
Gastrin, Secretion

Endocrine Cells Kobayashi, '73

Bronchial 5-HT,DA, Wasano, '77

Endocrine Cells

Gustatory Cell DA5-HT Nada and
Hirata, '75

Merkle Cell H,5-HT Iggo and
Muir, '69

Abbreviations: C, Calcitonin; E, epinephrine; DA, dopamine; GH, growth
hormone; H, histamine; NE, norepinephrine; 5-HT, serotonin.
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demonstrated in the vesicles of the carotid and aortic body
chief cells as an electron dense particle after appropriate
fixation procedures (Figure 3) (Hansen and Smith, 1979).
Secretion of paraneuronic vesicular contents probably
occurs by the energy and calcium dependent process of
exocytosis (Nagasawa, 1977). Paraneurons also can possess
more than one variety of cytoplasmic vesicles. For
example, some paraneurons, and many neurons, possess
both small 40-60 nm electron-lucent vesicles and larger
90-200 nm vesicles, some exhibiting an electron-dense
core (Figure 4). Some paraneurons clearly contain more
than one transmitter or polypeptide substance within a
single cell.

PATHOLOGICAL CONSIDERATIONS

As pointed out by Fujita and Kobayashi (1979), the
paraneurons concept is based upon the fact that there is no
clear boundary between many nervous and non-nervous
tissues. “Neurons and paraneurons are continuous, like the
colors of the rainbow.” Furthermore, neoplasms of the
paraneurons (paraneuromas, paraneuroblastomas) are
represented by all varieties between endocrine cells and
neurons, particularly in light of the fact that many of the
same transmitters and hormones are shared by both
neuronal and endocrine neoplasms.

ACKNOWLEDGEMENTS

Portions of the work reviewed were supported by a
Grant-in-Aid from the American Heart Association (77
630) and with funds contributed in part by the Texas
Affiliate.

REFERENCES

1. Dahlstrom, A., and K. Fuxe, 1966. Acta Endocr. 51: 301-314.

2. Fujita, T., and S. Kobayashi, 1973. In: Gastro-Entero-Pancreatic
Endocrine System-A Cell Biological Approach (T. Fujita, ed.) Igaku
Shoin, Japan, pp. 1-16.

3. Fujita, T., and S. Kobayashi, 1979. Tr. Neurosci. 2: 27-30.

4, Hansen, ]. T.. and N. R. Smith, 1979. Cell Tiss. Res. (In Press).

5.Hansen, J. T., and R. D. Yates, 1975. Am. ]. Anat. 144: 477-490.

6. Iggo, A., and A. R. Muir, 1969. ]. Physiol. 200: 763-769.

7. Kameda, Y., 1977. In: Paraneurons. New Concepts on
Neuroendocrine Relatives (S. Kobayashi and T. Chiba, eds.) Arch. Histol.
Jap. Vol. 40, pp. 133-145.

8. Kobayashi, S., 1977. In: Paraneurons. New Concepts on
Neuroendocrine Relatives (S. Kobayashi and T. Chiba, eds.) Arch. Histol.
Jap. Vol. 40, pp. 61-79.

9. McDonald, D. M., and R. A. Mitchell, 1975. ]. Neurocytol. 4:
177-230.

10. Mascorro, . A., and R. D. Yates, 1975. In: Electron Microscopic
Concepts of Secretion. Ultrastructure of Endocrine and Reproductive
Organs (M. Hess, ed.) John Wiley and Sons, London, pp. 435-452.

11. Nada, O., and K. Hirata, 1977. In: Paraneurons. New Concepts on
Neuroendocrine Relatives (S. Kobayashi and T. Chiba, eds.) Arch. Histol.
Jap. Vol. 40, pp. 197-206.

12. Nagasawa, ]., 1977. In: Paraneurons. New Concepts on
Neuroendocrine Relatives (S. Kobayashi and T. Chiba, eds.) Arch. Histol.
Jap. Vol. 40, pp. 31-47.

13. Pearse, A. G. E., and |. M. Polak, 1971. Gut 12: 783-788.

14. Ueck, M., and K. Wake, 1977. In; Paraneurons. New Concepts on
Neuroendocrine Relatives (S. Kobayashi and T. Chiba, eds.) Arch. Histol.
Jap. Vol. 40, pp. 261-278.

15. Wasano, K., 1977. In: Paraneurons. New Concepts on
Neuroendocrine Relatives (S. Kobayashi and T. Chiba, eds.} Arch. Histol.
Jap. Vol. 40, pp. 207-219.

16. Williams, T. H., and S. L. Palay, 1969. Brain Res. 15: 17-34.

17. Zarrow, M. X., ]. M. Yochim, and J. L. McCarthy, 1964.
Experimental Endocrinology. Acad. Press, New York.




EM-109: the specimen saver.

New design keeps high performance
(3.44A) with 3 unique systems.

1. Unique camera system, totally outside the
vacuum—the TFP Trans-Fiberoptic-Photo-
graphic System. Changing film is like reloading
your own camera.

2. Unique automatic focusing system for
maximum specimen protection—the MDF Micro-
Dose-Focusing System. Focusing has never been
SO easy, so automatic, so specimen-saving.

3. Unique vacuum system for ultra-clean
specimen conditions—the IGP lon-Getter
Pumping System. The EM-109 is always ready for
use, instantly.

TFP, MDF, IGP-a lot of letters, but they spell
“Specimen Saver,” the new EM-109 Electron Micro-
scope from Zeiss.

Call or write today for the detailed catalog that
explains these unique systems in full.

Nationwide Service

Carl Zeiss, Inc., 444 5th Avenue, New York, N.Y. 10018 (212) 730-4400. Branches: Atlanta, Boston, Chicago, Houston, Los Angeles,

San Francisco, Washington, D.C. in Canada: 45 Valleybrook Drive, Don Mills, Ontario, M3B 256. Or call (416) 449-4660.

Open the drawer and change the
film without disturbing the vacuum
or introducing any contamination.

o Eranel HomEY G
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Cellular Response to Paraquat Toxicity
A Review

y
R. V. Blystone, D. Olmos, E. Sanford, K. Stover
Department of Biology
Trinity University
San Antonio, Texas 78284

INTRODUCTION

The herbicide Paraquat has gained considerable public
attention during the last three years. Paraquat has
been used in Mexico to defoliate marijuana fields (See
Smith, 1978). When contaminated marijuana is smoked,
paraquat and its derivatives can produce a variety of
respiratory side effects (Dasta, 1978, and Zavala and
Rhodes, 1978). Paraquat requires two to three days to exert
full herbicidal effect on a plant as evidenced by leaf drop.
Mexican farmers would harvest the marijuana quickly
after government planes had sprayed the fields. This
action resulted in residual paraquat on the harvested plant.
Considerable public outcry to these practices called
attention to paraquat and its potential human health
hazard.

Paraquat, however, can produce more severe health
problems. By 1977 over 600 deaths due to paraquat
ingestion have occurred world wide (Dearden et al., 1978).
Some poisonings resulted when individuals drank the
herbicide from temporary storage containers such as soft
drink bottles. Smith and Heath (1976) reviewed some of
the bizarre circumstances connected with accidental
ingestion of paraquat. As many as two-thirds of paraquat
poisonings are suicides; and it has been reported that
paraquat ingestion is a common form of suicide in

Malaysia (Smith and Heath, 19786).

Treatment of paraquat poisoning has stirred
considerable interest in the medical profession. Ingestion
of 15 ml of the undiluted herbicide or exposure to as little
as 4 mg/kg can lead to death (Dasta, 1978). There is no
known antidote to paraquat poisoning. The mortality rate
is from between 33 to 50% of the poisoning victims.
Research into the toxic effects of paraquat spurred by the
human deaths has proved very interesting. This report will
serve as a brief review of toxic effects of paraquat and
discuss some future applications.

PARAQUAT, the herbicide

Paraquat is a para substituted quaternary bipyridyl. Its
common chemical form is 1,1°-dimethyl-4,4’-bipyridylium
dichloride. Paraquat was first synthesized in the 1930’s and
was named methyl viologen. It was used as an indicator
dye in oxidation-reduction reactions. In the 1950’s the
herbicidal qualities of bipyridyls were discovered. The
Imperial Chemical Industries of England commercially
introduced paraquat and a related compound, diquat, as
herbicides in 1962. (See Smith and Heath, 1976, for a
review.) This water soluble chemical is distributed in the
United States by Chevron as Ortho Paraquat Chloride (a
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FIGURE LEGEND A - Alveolar space R - Red blood cell X - Tubular myelin
L - Capillary lumen F - Fibrotic material * - Tubular myelin

FIGURE 1 — Control rat lung showing capillary with closely applied type I cell. The dark arrow indicates the endothelium of the capillary and the open
arrow indicates the alveolar type I cell. Note the basal lamina between the endothelial cell and alveolar cell. Also note the relatively homogeneous
material in capillary lumen.

FIGURE 2 — Lung of rat treated with 25 mg/kg paraquat and sacrificed four days post-injection. The open arrow indicates the highly disrupted alveolar
type I cell. The dark arrow indicates gaps in the capillary endothelial lining. Note the contents of capillary lumen.
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FIGURE 3 — Lung of rat treated with 15 mg/kg paraquat and sacrificed four days post injection. The capillary endothelial wall (dark arrow) is less
regular than the control. Of considerable interest is the tubular myelin within the capillary lumen.

FIGURE 4 — Lung of rat treated with 25 mg/kg paraquat and sacrified four days post injection. Fibrotic material may be seen in the alveolar lumen. The
alveolar type II cell demonstrates numerous multi-lamellar bodies (at arrows). The type II cell appears less compact than usual.
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24.6% aqueous solution), Ortho Grammoxone Chloride,
and Ortho Grammoxone Chloride, and Ortho Spot Weed
and Grass Killer (a 0.2% aerosol foam). (For additional
paraquat trade names see Fletcher, 1975, p. 89.) Tens of
thousands of kilograms of paraquat are manufactured and
sprayed each year.

Paraquat, unlike many other herbicides, is reported to
be environmentally harmless once it moves into the soil.
Currently the Environmental Protection Agency lists 41
herbicidal applications for the chemical (EPA, 1975). A
principal use is for weed control in orchards and with
numerous food crops. Paraquat is also used to defoliate
leaves from plants such as cotton just before mechanical
harvesting. Paraquat is highly effective in agricultural
weed control and allows for minimum of tillage of the soil.

Paraquat exerts its herbicidal qualities in the following
ways. The chemical may be reduced either by NADPH
oxidation or by Photosystem I. (See Dodge, 1971; Witschi
et al., 1977, and Boger and Kunert, 1978, for details.)
Reduced paraquat is a stable free radical which then may
react with oxygen produced by the chloroplasts.
Subsequent reactions may produce a variety of phytotoxic
molecules such as hydrogen peroxide, superoxide anion,
hydroxyl radical and singlet oxygen (Boger and Kunert,
1978). The superoxides and peroxide ions produced are
then in a position to react with the unsaturated lipids in
the chloroplast membrane and plasmalemma (Dodge
1971). Biochemically this event is marked by the formation
of malonialdehyde (Heath and Packer, 1968).
Morphologically, Baur et al. (1969) showed breakdown of
the plasmalemma and thylakoids in mesquite mesophyll
cells after treatment with paraquat. Most sources indicate
an enhancement of the phytotoxic effect with sunlight and
subsequent oxygen liberation (Smith and Heath, 1976).

PARAQUAT, the poison

In 1966, Bullivant was first to report human death due
to exposure to paraquat. The course of paraquat poisoning
is dose dependent. Human ingestion of over 30 mg/kg
usually results in death within a few days. Consumption of
between about 5 to 30 mg/kg of paraquat most likely
results in death within one to three weeks of ingestion.
With doses of less than 5 mg/kg, recovery is probable.
Dermal exposure is by far the more likely event in human
contact with paraquat. Smith and Heath reviewed the
reported cases of dermal exposure as of 1976. Undiluted
agricultural strength paraquat (about 24.6%) is reported to
produce blisters and soreness on dermal contact. Careless
mixing of the concentrate or continued exposure can result
in fingernail damage. Workers who used diluted paraquat
daily on a Malayan rubber plantation were reported to
have frequent cases of skin irritation but these exposures
were considered of minor consequence. Dermal absorption
of the Malayan workers was calculated to be an average of
0.04 ppm as measured in the urine. Using this data,
Howard (1978) calculated that a spray operator following
all directions and working an eight hour day should be
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dermally exposed to no more than 0.4 mg/kg of paraquat
per day. He estimated that this exposure rate would be
about 0.5% of the toxic dose per day based on the estimated
human dermal LDso. Two reports in 1978 indicated dermal
exposure can lead to death in humans. Jaros (1978)
reported the death of a farm worker after a four hour
dermal exposure to a 5% paraquat spray. Newhouse et al.
(1978) reported the death of a farm woman who regularly
mixed paraquat for a fruit orchard. The paraquat was
absorbed through scratches on the skin and that action led
to her death. Limited data exists as to the consequences of
long term, subclinical exposure to paraquat.

The clinical course of paraquat poisoning
demonstrates two defined stages. (See Smith and Heath,
1976, for a review.) The first state is referred to as the early
or destructive stage which lasts from two days to seven
days. This stage may be marked by gastro-intestinal tract
inflamation, uremia, renal failure, and hepatic
involvement. The lungs may become edematous. Death
usually results during the first stage period with doses of
30 mg/kg or higher. With lower dose ingestions, victims
survive into the late or proliferative stage of poisoning.
The proliferative stage is marked by a loss of pulmonary
function. This second stage lasts from one to three weeks
after exposure. Ingestion of less than 5 mg/kg may lead to
recovery.

PARAQUAT, movement in the body

The course of clinical treatment for paraquat
poisoning is dependent upon the amount ingested. Little
can be done for victims of massive ingestion of bipyridyl.
(See Raffin, et al., 1978, for a case report.) More clinically
challenging are the moderate exposure cases. (See Dasta,
1978, for treatment protocol.) Irregardless of the mode of
administration of paraquat (intraperitoneal, intravenous,
oral, respired, dermal), the most sensitive tissue of the
body to toxic effects of paraquat is the lung. Lung
involvement in paraquat poisoning is so typical that the
term “paraquat lung” has been descriptively coined (Smith
and Heath, 1974, 1976). Zavala and Rhodes (1978) instilled
intrabronchially as little as one picogram of paraquat and
produced pulmonary lesions. The lesions consisted of
diluted congested capillaries, intraalveolar macrophages,
and moderate thickening of the alveolar septa.

The movement of paraquat through the body has
proved puzzling. Ingested paraquat is absorbed over the
gastrointestinal wall at a rate of from 1 to 10% in humans
(Dasta, 1978; Walters and Dugard, 1978; Raffin et al., 1978).
A substantial amount of paraquat is lost via the feces and
urine (Smith and Heath, 1976). Acute renal failure may
occur with paraquat poisoning (Vaziri et al., 1979).
Paraquat can be detected in the urine up to 31 days after
exposure. Plasma concentrations drop dramatically within
hours after initial exposure (Davies et al., 1975). The
paraquat concentration in the lungs show a steady linear
increase to where the concentration may be as much as 80
times higher than the plasma. (Smith and Heath, 1976).




Rose et al. (1974) reported that paraquat accumulation in
the lung was an energy dependent phenomenon. Paraquat,
therefore, moves into the tissues, especially the lung, and
gradually comes out again as detected by trace amounts in
the urine.

An interesting analogy would be a radioactive
compound selectively concentrating in the lung with a
half-life of 10 to 20 days. The paraquat is capable of
producing oxygen free radicals which in turn may (1)
disrupt cell membranes, (2) oxidize enzyme -SH groups
and (3) break down nucleic acids (Raffin et al., 1978).
Based on the selective uptake by the body of paraquat, the
lung would have exposure to the paraquat and its action
over a prolonged period of time. The remainder of this
report will deal with the action of paraquat on the lung.

PARAQUAT, actien in the lung

The laboratory rat has been extensively studied with
paraquat doses near the LDso. (See Clark et al., 1966, for
LDso information.) This dosage would put the animal in
the second stage of paraquat poisoning. Pulmonary fibrosis
is most characteristic of this stage. The fibrosis is
said to consist of fibroblasts within a network of ground
substance and collagen (Smith et al., 1974). Clark et al.
(1966) and Vijeyaratnam and Corrin (1971) have described
the pulmonary fibrosis as an interstitial type. Smith and
Heath (1976) argue that the fibrosis is of an intra-alveolar
type not involving the alveolar walls. The fibrosis severely
affects the function of the lung as alveolar collapse is
common. The type of fibrosis produced seems to be dose
dependent. Brooks (1971) and Kimbrough and Linder
(1973) administered oral doses of 500 ppm or less of
paraquat over a period of 4 to 16 weeks. Both these studies
resulted in interstitial pulmonary fibrosis with open
alveoli. The doses used were one-fifth or less of the
estimated LDso for rats.

The alveolar type I cell is affected by paraquat.
Ultrastructural analysis reveals that this cell type is
destroyed (see Modee et al., 1972, and Robertson, et al.,
1976). A comparison of Figure 1 and 2 clearly represents
this phenomenon. Figure 1 illustrates a capillary covered
by an intact type I cell. Figure 2 is from a rat given 25
mg/kg L. P. of paraquat four days prior to sacrifice. Both the
type I cell and the capillary endothelium have broken
down. Figure 3 is from an animal given 15 mg/kg paraquat.
Both cell types are still intact at four days post ingestion.
Type Il cells respond to type I cell destruction by ’
increasing in number and attempting to spread over
denuded capillary surfaces (Kimbrough and Linder, 1973).
Figure 4 illustrates a distended Type II cell at the 25 mg/kg
dose rate. This micrograph also shows fibrotic material
within the alveolar space.

Figure 3 depicts a capillary-alveolar region subjected
to 15 mg/kg of paraquat. The lumen of the capillary of this
rat demonstrates tubular myelin figures. (For tubular
myelin references see Georke, 1974; Ryan et al., 1975; and
Williams, 1978.) Multilamellar bodies, tubular myelin and

alveolar surfactant are thought to represent a progression
of stages in the development of the surface tension
qualities of the alveolar surface. Manktelow (1967) was
first to report that paraquat increased the surface tension
of the lung and speculated that there was a loss of
pulmonary surfactant. Maktelow further suggested that
paraquat induced pulmonary lesions might be due in part
to surfactant loss. Paraquat lung is said to resemble
idiopathic respiratory distress syndrome (Smith and
Heath, 1976). The knowledge of the role of surfactant and
the attendant alveolar surface tension changes after
paraquat introduction is important. However, there is no
agreement in the literature as to what is happening with
regard to surfactant and paraquat lung. Maktelow’s
speculation as to the loss of alveolar surfactant in paraquat
exposure has not been substantiated (Smith and Heath,
1976).

PARAQUAT, biochemistry

Moderators of paraquat toxicity have been actively
sought. Various antioxidants have been suggested. The
most studied of the moderators has been the enzyme
superoxide dismutase (SOD). Bus et al. (1974) found that
paraquat produced lipid peroxidation in vitre in the
presence of NADPH and NADPH-cytochrome C
reductase. They measured peroxidation in rat liver
microsomes by the formation of malondialdehyde. The
peroxidation process was inhibited by superoxide
dismutase and 1,3 - diphenylisobenzofuran. Autor (1974)
reported her findings with SOD in vivo in rats. Paraquat
treated rats kept in an oxygen enriched atmosphere died
sooner than air maintained animals. Animals treated with
SOD survived longer in both environments. Bus. et al.
(1976) in further work determined that paraquat in mice
decreased the antioxidant, glutathione, in liver and lipid
soluble antioxidants {tocopherols) in the lung. Rats treated
at chronic paraquat levels showed elevations in glucose-6-
phosphate dehydrogenase and glutathione reductase. In
oxygen tolerant animals the G-6-P- dehydrogenase and
SOD levels are higher. Bus et al. (1976) then showed that
oxygen tolerant rats were more resistant to paraquat
toxicity. (See Frank and Massaro, 1979, for a review of
lung and oxygen toxicity.) Bus, Cagen et al. (1976)
proposed an in vive mechanism of paraquat toxicity and
lipid peroxidation based on their earlier reports. Goldstein
et al. (1979) used diethyldithiocarbamate (DDC) to inhibit
the action of superoxide dismutase. Mice treated with
DDC and then paraquat died sooner. Wasserman and Block
(1978) reported that rats given acute doses of paraquat (50
mg/kg L. P.) responded well to 2-20 mg/kg/d of SOD
therapy. The lipid peroxidation concepts and SOD
antioxidatant theories have gained wide acceptance as
they relate to paraquat toxicity.

Shu et al., 1979, and Talcott et al., 1979, have called for
a re-examination of paraquat mediated lipid peroxidation
data. Shu et al. {1979) indicated that paraquat and ferric
pyrophosphate react at the membrane-buffer interface (in
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vitro) with target fatty acids. They then speculate that if
the superoxide anion and hydrogen peroxide react in the
water soluble area then catalase and superoxide dismutase
should operate. They continued by reporting that
superoxide dismutase inhibition of microsomal lipid
perodication was not demonstrated. They also speculate
that superoxide anion is generated in the hydrophobic
region of the membrane and is inaccessible to SOD for a
period of time.

PARAQUAT, a summary

Paraquat is an effective herbicide. Its use has
increased agricultural productivity and economy. This
herbicide can kill animals and humans. Evidence of
dermal toxicity to humans is beginning to mount. Very
little data as to the effects of chronic exposure or
subclinical cases of paraquat toxicity are available. The
toxic effects are most noted in the lung and presumably
involve lipid peroxidation. The roles of surfactant, lipid
peroxidation and superoxide dismutase are unclear in
paraquat poisoning and sometimes seemingly in conflict.
Although paraquat poisoning occupies center stage, the
uses of paraquat in new research approaches such as
tumorigenesis are appearing (Bojan et al., 1978). Our lab at
Trinity is exploring the chronic and subclinical
manifestations of paraquat toxicity, especially as it relates
to surfactant production and release.
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To become the #1 selling
energy dispersive spectrometer, you have to
satisfy some very demanding customers.

Customers in industrial, academic, and
government facilities who have come
to recognize the value and merit of the
EEDS Il. Knowledgeable buyers have
chosen the EEDS |l over its nearest
rival for a multitude of applications
ranging from metallurgy, to
microelectronics, to biological
investigations, to energy research.
Why? Perhaps because EEDS Il offers
as standard a number of features
otherwise available as options on other
systems, or because EEDS |l for all its
advantages actually costs no more.
With all its versatility, the EEDS Il
system is extremely easy to use. Just

touch a couple of buttons and EEDS |l
identifies each element in your
specimen in bright, easy to interpret
colors.

The unique multiported data storage
memory (separate from the system
controller/data processor memory) lets
you accumulate data from one sampie
while processing data from another
without loss of analysis time.

EEDS Il includes a ratemeter
capability, liquid-nitrogen monitor, 16m
counts/channel capacity, digital and
analog line scan, multiple log displays,
smooth/strip and much more as
standard equipment. The system

{(except for the microscope mounted
detector) is housed in a single compact
console to maximize your room space.
The EEDS H can be expanded with
easy add-on optional accessories such
as our semiquantitative or complete
quantitative analysis packages with
floppy-disc mass storage, hard copy
printer and software programs.

Learn more about the #1 energy
dispersive spectrometer. Call or write
the Materials Analysis Division, 100
Midland Road, Oak Ridge, TN 37830,
(615) 482-4411.
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Regional News

HOUSTON

BAYLOR COLLEGE OF MEDICINE
DEPARTMENT OF MEDICINE

SECTION OF CARDIOVASCULAR SCIENCES
SEMINARS

Dr. Ann Goldstein presented a paper *'A morphometric
analysis of ischemic myocardium” in Florence, Italy at the
Florence International Meeting on Myocardial Infarction on
May 11, 1979.

Dr. Goldstein presented a talk on “The Z lattice in cardiac
muscle” at the Universtiy of Birmingham Medical School in
Birmingham, England on May 29, 1979.

DEPARTMENT OF MICROBIOLOGY
SEMINARS

In May, 1979, Dr. H. D. Mayor presented a talk at NIH,
Bethesda, Maryland, on parvoviruses.

DEPARTMENT OF NEUROBIOLOGY AND ANATOMY,
THE UNIVERSITY OF TEXAS MEDICAL SCHOOL AT
HOUSTON

GRANTS AWARDED

Nachum Dafny, Ph.D., Professor, has received a grant from
the National Institute on Drug Abuse entitled “Mechanisms of
Narcotic Addiction” for a period of three years. The amount
awarded is $137,000.

Nachum Dafny, Ph.D., has been awarded a Fogarty
Fellowship by the National Institutes of Health to study the
“Neurobiology of Obesity and Satiety” at Tel Aviv University in
Israel. Time for Dr. Dafny’s sabbatical has not yet been
determined.

Jon DeFrance, Ph.D., Associate Professor, received a grant
from the National Institutes of Mental Health for his project
titled “Nucleus Accumbens: Action of Dopamine and
Acetylcholine.” The grant is in the amount of $60,000 for two
years.

John Haycock, Ph.D., Instructor, received a Biomedical
Research Support Grant titled “An In Vitro Approach to
Synaptic Plasticity.” Effective March, 1979, the grant period is
for one year.

Louise Cope Moorhead, M.D., Research Scientist, received
an Academic Investigators Award from the National Eye
Institute for her project titled “Vitrectomy: Effect on Retinal
Function and Structure.” For two years the amount awarded
was $57.399.

Michael Oberdorfer, Ph.D., Assistant Professor, was
awarded a National Eye Institute grant for three years in the
amount of $51,803, and supplemental funding of $9,633. The
grant is titled “Eye development and Abnormal Visual
Pathways.”

GENERAL NEWS

Dianna A. Redburn, Ph.D. has been promoted to Associate
Professor with tenure in recent action of the Faculty
Appointments, Promotions and Tenure Committee.

LECTURES AND MEETINGS

John DeFrance, Ph.D., Associate Professor and Gerald
Kozlowski, Ph.D., Associate Professor, attended the Winter
Conference on Brain Research in Sun Valley, Idaho 1/20-27. Dr.
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DeFrance presented a symposium titled “Septal Nuclei:
Prolegomenon to Neuroendocrinology,” and Dr. Kozlowski
presented a paper titled *'Septal Nucleus and Neuroendocrine
Function.”

Zehava Gottesfeld, Ph.D., Associate Professor, traveled to
San Diego in February to attend and participate in discussion
sections at the “Conference on the Molecular Basis of Cell-Cell
Interaction.”

John Haycock, Ph.D., Instructor, traveled to Colorado
Springs, Colorado in January to attend the Western
Pharmacology Society meetings.

Dianna Redburn, Ph.D., Associate Professor, Richard
Wiggins, Ph.D., Assistant Professor, Margaret Bell, graduate
student, and John Ferkany, graduate student in Dr. S. ]. Enna’s
lab, attended the 10th Annual Meeting of the American Society
for Neurochemistry in Charleston, SC, March 11-16. Dr.
Redburn presented a paper titled “GABA Receptors in Bovine
Retina;"” Margaret Bell presented a paper titled “Double and
Single Isotope Studies of Sciatic Nerve Wallerian Degeneration”
which she co-authored with Dr. Wiggins; and John Ferkany
presented a paper titled “Measurement of Drug-Induced
Changes in Brain, CSF and Blood GABA Content.”

Joe G. Wood, Ph.D., Department Chairman, David
McCandless, Ph.D., Assistant Professor, JoAnn McConnell,
Ph.D., Assistant Professor, and Gayle Hostetter, Ph.D., Research
Scientist, represented the Department at the 92nd Annual
Meeting of the American Association of Anatomists in
Hollywood-by-the-Sea, Florida, April 1-6. Dr. McCandless
presented a paper titled “Effect of Unconjugated Bilirubin on
Energy Metabolism in Cerebellar Layers;” Dr. McConnell
presented a poster titled “EM Analysis of the Adrenergic and
Possible Peptidergic Innervation of the Human Vas Deferens
and Corpus Cavernosum;” and Dr. Hostetter presented a paper
titled “Distribution of a Brain ACTH Neurosecretory System.”

Attending the 83rd Annual Meeting of the Federation of
American Societies for Experimental Biology from the
Department were: Nachum Dafny, Ph.D., Professor, Richard
Yeoman, Ph.D., Postdoctoral Fellow, Eve Andersen, graduate
student, S. J. Enna, Ph.D., Associate Professor, Adrianna Maggi,
Ph.D., Teaching Associate, John Ferkany, graduate student, and
Elaina Mann, Research Assistant. Dr. Dafny presented abstracts
titled “‘Opiate Discrimination Sensory Input Recorded from
Several Brain Sites” and “Effect of Morphine on Unit Activity
Patterns Recorded from Reticular Formation, Caudate Nucleus
and Medial Thalamus.” From Dr. Dafny’s lab, Dr. Yeoman
presented a paper titled “Enflurane Effects on Reticular
Formation Sensory Evoked Potentials in Rats,” Eve Andersen
presented a paper titled “5HT Involvement in Sensory Input to
Basal Ganglia of Freely Behaving Rats,” and a paper by Ricardo
Pardo, medical student, titled “Dopamine Modulates Sensory
Input to Caudate Nucleus and Globus Pallidus” was presented.
From Dr. Enna’s lab, John Ferkany presented a paper titled
“Neurochemical Alterations Following Chronic Inhibition of
GABA Transaminase.” .

Gerald Kozlowski, Ph.D., Associate Professor, and John
Linner, Ph.D., Teaching Associate, travelled to Colorado in
April. Dr. Kozlowski conducted an Immunocytochemistry
workshop in Keystone (4/7-4/13). They then went to Boulder to
use the high voltage electron microscope at the University of
Colorado, examining rat brain tissue.

Dianna A. Redburn, Ph.D., Associate Professor, and
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members of her laboratory attended the Spring meeting of The
Association for Research in Vision and Ophthalmology, Inc. in
Sarasota, FL (4/30-5/4). Reports presented were: ‘‘Localization of
Kainic Acid-Sensitive Cells in Rabbit Retina”” by Cynthia A.
Keiller and Dr. Redburn, “Distribution of 3H-Spiroperidol
Binding within Synaptosomal Fractions of Retina” by Dr.
Redburn and Cheryl K. Mitchell, and “Localization of
Serotonergic Neurons in Bovine Retina” by Thomas N. Thomas
and Dr. Redburn.

Michael D. Oberdorfer, Ph.D., Assistant Professor, also
attended the ARVO meeting in Sarasota and presented a paper
entitled “Gap Junction Vesicles in Developing Mammalian
Retina.”

S.]. Enna, Ph.D., Associate Professor, travelled to Europe in
May. He presented seminars to research staff at Synthelabo
Pharmaceutical Co. on May 8 in Paris, at Merrill International
Pharmaceutical Co. on May 9 in Strasbourg, France, and on May
10 at F. Hoffmann-LaRoche and Co. in Basel, Switzerland. Dr.
Enna also presented a symposium lecture at the First
International Colloquium on Receptors in Capri, Italy (5/13-14).

JoAnn McConnell, Ph.D., Assistant Professor, was in New
York City to give a talk during the Urodynamics Society
workshop held in conjunction with the annual meeting of the
American Urological Association (5/11-14).

Gayle Hostetter, Ph.D., Research Scientist, presented a
seminar entitled “Neuropeptides: Immunocytochemistry and
Behavior” at Tulane University in New Orleans on May 3rd. On
May 9th, Dr. Hostetter presented a seminar entitled “Anatomical
and Behavioral Correlates of Neuropeptides’ to the Department
of Anatomy at the University of Oregon in Portland.

S.]. Enna, Ph.S. presented a lecture entitled “‘Recent
Advances in the Pharmacology of GABA" in the Neuroscience
Conference at Baylor Medical School, May 25th. On June 1st, Dr.
Enna chaired a session entitled “Receptors Unlimited” at the
Texas Pharmacology Society Meeting in San Antonio. And, in
Washington, D.C. on June 14th, Dr. Enna presented a seminar
entitled “Biochemical Properties of GABA Receptors’ at the
National Institute of Mental Health.

LUBBOCK

TEXAS TECH UNIVERSITY
ANATOMY

GRANTS AWARDED

Markwald, R. R.: grant renewal, Mucopolysaccharide
Metabolism in Developing Cardiac Anomalies, National
Institutes of Health, $262,000 for 5 years.

Markwald, R. R.: grant, Renewal Research Matrical
Macromolecular Effects on Cardiogenesis, National Heart, Lung,
Blood Institute, $32,400.

Seliger, W. G.: grant continuation, Matrix Mediated
Expression in Cranial Facial Embryology, National Institutes of
Health, $31,099 for 1 year.

LECTURES

Bolender, D. L., Markwald, R. R.: presentation and paper,
Epithelial-Mesenchymal Transformation in Chick
Atrioventricular Cushion Morphogenesis, Scanning Electron
Microscopy, 1979. Washington, D.C.

Coates, P. W., Davis, S. L.: presentation and paper, The
Sheep Third Ventricle: Correlated Scanning Electron
Microscopy and Transmission Electron Microscopy, and Plasma
Luteinizing Hormone in Wethers and Testosterone Propionate
Treated Wethers, Scanning Electron Microscopy. 1979,
Washington, D.D.

Roberts, L. A., Dalley, B. K.: abstract, Ultrastructural
changes accompanying Hyper-osmolar induced Contracture of
Isolated Atria, Federation Proceedings 38(3):1387, 1979.

Fitzharris, T. P., Markwald, R. R.: presentation and paper,
Modification of Matrix Ordering During In Vivo Cell Movement,
The Cytoskeleton: Membranes and Movement, Cold Spring
Harbor, New York, May, 1979.

Stocco, D. M., Hutson, J. C.: abstract, Cytochrome-Oxidase
Activity and the Ultrastructure of Mitochondria Isolated Rate-
Zonally From Normal Liver and Novikoff Hepatomas,
Federation Proceedings 38(3):840, 1979,

Hutson, ]. C.: invited presentation and workshop,
Immunocytochemical Localization of an FSH-like Molecule in
the Testis: Are IImmunological Controls Sufficient?,
International Histochemical Society Meeting,
Immunocytochemical symposium, Keystone, Colorado.

Karkos, K. R.: presentation, Response of Cerebellar Cells to
Clicks of Varied Intensity, American Association of Anatomists
92nd Annual Session, Miami, April, 1979.

Menchaca, ]. A., Lefkowitz, S. S., Trying, S. Bartholomew,
B., Markwald, R.: abstract, Effects of Immunostimulation with
Levamisole (Lev) on Murine Lupus Nephritis, Pediatric
Research 13(4):451, 1979.

Markwald, R. R.: invited guest lecturer and seminar
speaker, Oral Roberts University School of Medicine, Tulsa,
Oklahoma, March, 1979.

Markwald, R. R., Bernanke, D. H., Krook, |. M.:
presentation, Cell Mediated Reordering of Extracellular
Macromolecules in Atrioventricular (AV) Morphogenesis,
American Association of Anatomists, 92nd Annual Session,
Miami, April, 1979.

Markwald, R. R., Fitzharris, T. P., Bernanke, D. H.: invited
presentation and workshop, Structural Identification of
Complex Carbohydrates, International Histochemical Society
Meeting, Complex Carbohydrate Symposium, Keystone,
Colorado.

Young, H. E., Dalley, B. K.: presentation, Regional
Distribution of Matrical Components During the Early Stages of
Limb Regeneration in the Adult Salamander, Ambystoma
Annulatum, American Association of Anatomists, 92nd Annual
Session, Miami, April, 1979.

PUBLICATIONS

Markwald, R. R., Fitzharris, T. P., Bolender, D. L., Bernanke,
D. H.: article, Structural-Analysis of Cell-Matrix Association
During the Morphogenesis of Atrioventricular Cushion Tissue,
Development Biology 69(2):634-654, 1979.

Peluso, J. J., Bolender, D. L., Perri, A.: article Temporal
Changes Associated with the Degeneration of the Rat Oocyte,
Biology of Reproduction 20(3):423-430, 1979.

Yee, John A. 1979. Response to periodontal ligament cells to
orthodontic force: ultrastructural identification of proliferating
fibroblasts. Anat. Rec. in press.

Pang, P. K. T. and ]. A. Yee. 1979. Hormonal control of
calcium metabolism in lower vertebrates. In: The Proceedings of
the International Symposium on Hormones and Evolution, in
press.

BIOLOGY

Dr. S. Kosmidou-Dimitropoulou from the Helenic Cotton
Board in Athens, Greece visited the Department of Bioclogy at
Texas Tech University and worked in Dr. Jerry Berlin's
laboratory for 6 weeks to learn some techniques in electron
microscopy.
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SAN ANTONIO

UNIVERSITY OF TEXAS HEALTH SCIENCE CENTER

COURSES

Cameron, I. L., ]. ]. Brokaw, S. G. Dykes, and N. K. R. Smith.

1979. Elemental concentration changes in mouse erythrocytes

during postnatal development. (This paper is being presented at
the Joint EMSA/MAS meeting in San Antonio this summer.)

“Introduction to Scanning Electron Microscopy,” a graduate

course, is being taught by Dr. Nancy Smith during the summer

session.

PRESENTATIONS

Murr, L. E., N. Chakraborti, and V. K. Berry. 1979.
Observations of a natural thermophilic microorganism in the
leaching of a large, experimental, copper-bearing waste body.
(Paper presented at the annual meeting of the American
Institute of Mining and Metallurgical Engineers, New Orleans,

February, 1979.)

King, R. D.,]. C. Lee, D.]. Drutz, R. W. Osgood, and V. K.
Berry. 1979. Involvement of adherence in renal candidiasis.
(Paper presented at the annual meeting of the American Society

for Microbiology, Los Angeles, May, 1979.)

PUBLICATIONS

Berry, V. K., and L. E. Murr. 1979. Ultrastructure of the cell
envelope of an acidophilic thermophile: Comparison with T.
ferrooxidans and a Sulfolobus-like microorganism. 37th

in press.

Physiol., in press.

Annual Proceedings Electron Microscopy Society of American,

Dykes, S. G., I. L. Cameron, and N. K. R. Smith. 1979.
Electron probe microanalysis of elemental composition of
mouse cardiac myocytes during postnatal maturation. J. Cell.

Heitman, D. W., T. B. Pool, and 1. L. Cameron. 1979.
Changes in proliferation and surface morphology in the rat
ileumn in response to total parenteral nutrition. J. Anat., in press.

TSEM FINANCIAL REPORT
Period Ending July 10, 1979

Certificates of Deposit ...............ccovot.. e e $ 3,000.00
Transfer from Galvestion ACCOUNTS. .. ... . i e e e 2,873.00
RECEIPTS:
Dues:
Regular Membership. . ... .o $280.00
Student Membership........................ ... oL RN 40.00
Corporate Membership. . ... 200.00
Registration (Dallas) ....... ... o 1,202.00
Corporate donations (Dallas)
) S 200.00
Microtech. . ... 200.00
Interest from Certificate of Deposit......... .. o 17.68
Interest from Savings ACCOUNT. .. ... .. e 15.69
Advance Registration, 1980 meeting ... ... ..o oiu it 100.00
SUDLOTAL .+« v et et $8,128.99 (+) $ 8,128.99
DISBURSEMENTS:
Dallas Meeting eXpenses .. ...t $98.00°
Travel:
Student (Dallas)...................... P 170.00
Council (Galveston) ...o.... .. .. . . 78.88
Adding Machine . ... 94.33
Treasurer's EXPENSES ... ...t 64.67
Printing for 1980 Meeting ........... . i 13.44
SUBLOtAl . .. $519.32 (-) $519.32
ASSETS: : $ 7,609.67
Certificate of Deposit No. 1099, Univ. Bank. ... ... ... ... .. . '$ 2,000.00
Certificate of Deposit No. 17864, Fannin Bank ................. ... ... ..., 1,000.00
Savings Account 10-0502435, Fannin Bank . ......... .. .. . 3,115.69
Balance in Checking Account, Fannin Bank ........................................... 1,493.98
Total Assets ... ... $7,609.67 $ 7,600.67

REGIONAL
EDITORS

Barbara Bate, Department of Neurobiology
& Anatomy. University of Texas Medical
School at Houston, 7.046 Medical School Main
Building, Houston, TX 77030. (713) 792-5700.

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

Bernell Dalley, Department of Anatomy,
Texas Tech University School of Medicine.
Lubbock, TX 79409. (806) 742-5277.
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Joanne T. Ellzey, Biological Sciences, The
University of Texas at El Paso, El Paso, TX
79968. (915) 749-5609.

Peter Moller, Department of Human Bio-
logy, Chemistry and Genetics, University of
Texas Medical Branch, Division of Cell
Biology, Galveston, TX 77550.

Thomas B. Pool, Department of Anatomy,
The University of Texas Health Science Center
at San Antonio, San Antonio, TX 78284. (512)
696-6537.

Ruben Ramirez-Mitchell, Cell Research In-
stitute, Biology Lab 311, The University of
Texas, Austin, TX 78709. (512) 471-3965.

Mrs. Anna Siler, Department of Pathology,
The University of Texas Southwestern Medical
School, Dallas, TX 75235. (214) 631-3220.

Lynn Davis, Electron Microscopy Center,
Department of Biology, Texas A&M University,
College, Station, TX 77843. (713) 845-1129.

Joe A. Mascorro, Department of Anatomy,
Tulane School of Medicine, New Orleans, LA
70112. (504) 588-5255.

David L. Murphy, Department of Medicine,
Baylor College of Medicine, Texas Medical
Center, Houston, TX 77030. (713) 790-3146.

Marilyn Smith, Department of Biology,
Texas Women's University, Denton, TX 76204.




the Alnews Comiorioge
Stereoscan 150

a totally new conceor In

scanning electron micmsco%

S

standard
features

include:

B Continuous 1-40 kv Operation
B Scanned Gun Alignment
B Totally lon Pumped Column and LaB6 Gun
@ Digital Focussing
B Alphanumerics
B Automatic Focus and Brightness
B Many Electronic Built-in Features
Unique to the
New Stereoscan 150
B Solid State Electronics

Cambridge IMANGO
Chicago, lllinois (312) 671-4270




STEREO VIEWING AND MEASURING INSTRUMENTS

for Stereoscopic Microscopy

F-71 MIRROR
STEREOSCOPE

Vacuum-coated, silicon-monox-
ide mirrors assure superior def-
inition and flatness of image.
Stereoscope stands 87 high. Op-
tical system covers print area up
to 10”x10”. Case included. A-G-E
F-71 Stereoscope is all American
made.

4X BINOCULARS
FOR F-71

Designed for use with F-71 Ster-
eoscope. 4X magnification, inter-
pupillary adjustment, individual
ocular focusing. Fits into F-71
Stereoscope carrying case.

Write for free Stereo
Instruments Catalog

alan goraon enterprises inc.( )

214GE POCKET
STEREOSCOPE

2X magnification with interpupil-
lary adjustment 55mm to 75mm.
427 high, covers prints up to
57x5”. Legs fold to fit leatherette
pocket carrying case, included.
Weight 9 oz. All American made,
manufactured to U.S. Govt. Mil-
Specs.

4X POCKET
STEREOSCOPE

Features double element lenses
and is ideal for those desiring
higher magnification. Interpupil-
lary distance is adjustable be-
tween 55mm and 72mm. Magni-
fication is 4X. Weighs only 9
ounces, is compact and rugged
and can be carried in the user’s
pocket. Comes with leatherette
case.

3X POCKET
STEREOSCOPE

A durable pocket stereoscope
offering 50% more magnification
than standard pocket stereo-
scopes. The heavy-gauge, one-
piece body eliminates fracturing
at the nose piece. The high qual-
ity, optically ground lenses are
uniquely suspended and pro-
tected under the one piece body
and interpupillary adjustment can
be made through a range of
18mm with either hand by means
of a fine-threaded shaft. An ex-
cellent buy for anyone viewing
stereo imagery. Comes with car-
rying case.

STEREOMETER
PARALLAX BAR

Provides readings to provide
parallax differential direct from
stereo photographs when used
with mirror stereoscope. includes
Starrett precision micrometer
head, carrying case. Reads to
.01mm. Affords 10X the accuracy
of competitive products.

5362 Cahuenga Blvd., North Hollyweod, CA 91601

Telephone: [213) 985-5500
TWX: 910-321-4526 o Cable: GORDENT

Represented on the West Coast by: TED PELLA INC., P. O. Box 510, Tustin, CA 92680.
Represented on the East Coast by: SPI SUPPLIES, P. O. Box 342, West Chester, PA 19380. (215) 436-5400.

>4

(714) 557-9434.




TSEM Membership

Tom Adkisson, UTMBG, Box 116,
Galveston, TX 77550.

Erle Adrian, Dept. of Anatomy, UTHSCSA,
7703 Floyd Curl Drive, San Antonio, TX 78284.

M. J. Ahearn (R), Laboratory Medicine, MD
Anderson Hospital, Houston, TX 77025.

Diane Alberthal (R), UTHSC Dept.
Physiology, 7703 Floyd Curl Dr., San Antonio,
TX 78284.

Venita Allison, 6425 Airline Rd., Dallas,
TX 75275. N

Betty Altenburg, Dept. of Microbiology, TX
Medical Center, Houston, TX 77030.

F. Glenn Anders, 217 Loutit Hall of
Science, Grand Valley State College, Allendale,
MI 49401.

Ted L. Anderson Univ. of Southern MS,
Box 673, Hattiesburg, MS 39401.

Annette M. Andrews (R), 611 East 33rd
Ave., Pine Bluff, AR 71601.

Peter Andrews, Ph.D., Dept. of Cell
Biology, OTHSCD, 5323 Harry Hines Blvd.,
Dallas, TX 75235.

Nancy Arnold (R)

Howard J. Arnott (R), Science Hall, Rm.
108, UT Arlington, Arlington, TX 76019

W. J. Arnoult, III, 10503 Huntington Dale,
Houston, TX 77099

Charles Asaud, 5510 S. Rice Ave., Houston,
TX 77081

Patrick H. Ashbaugh (R), Pathology —
Electron Microscopy, Wm. Beaumont Army
Medical Center, El Paso, TX 79920

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

Karen Auslender, Baylor College Med.,
Dept. Neurology, 1200 Moursund, Houston, TX
77030

Harry Baddour, Dept. Anatomy UTHSC,
7703 Floyd Curl Dr., San Antonio, TX 78284

Inocencio M. Bahia,
Otolaryngology, Univ. of IL Medical Center,
1855 W. Taylor St., Chicago, IL 60612

Madeline Bailey (R), Star Rt, Box 257,
Rockport, TX 78382

Michelle Ingeberg Baka, 5314 Orleans, El
Paso, TX 79924

Franklin Bailey (R)

Mike Banker .

W. J. Barcellona (R), Dept. of Biology, TX
Christian Univ., Ft. Worth, TX 76129

Virgil J. Barczak, Kerr McGee Oil Ind., P.
O. Box 25861, Oklahoma City, OK 73125

Mary Barham, 615 Green Oak, Longview,
TX 75804

Steve Barham (R), Dept. of Pathology and
Anatomy, Mayo Clinic, Rochester, MN 55901

Thomas J. Baum (R), 324 North Central Ex-
pwy., Ste. 119, Richardson, TX 75080

Paul S. Baur, Jr. (R), Dept. of Hum. Bio.
Chem. and Gen., UTMBG, Galveston, TX 77550

Carlos Bedrossian, M.D., 3451 Fannin
Street, Houston, TX 77030

D. C. Benetiel (R)

Margaret R. Barlin (R), Dept. of En-
tomology, TX A&M Univ., College Station, TX
77843

Leo A. Barnard, Dept. of Oceanography, TX
A&M Univ., College Station, TX 77843

Mr. and Mrs. Bob Barr, Technics, 5510
Vine Street, Alexandria, VA 22310

Dept. of.

George F. Barratt, UTMBG, Dept. of Cell
Bio., Galveston, TX 77550

Emily Barron (R), 2224-B 18th, Lubbock,
TX 79409

Claudia A. Baste, Dept. of Anatomy

Marylyn H. Bennett (R), Dept. of Internal
Med., UTHSCD, 5323 Harry Hines Blvd.,
Dallas, TX 75235

Stephen C. Bennett (S), Box 4014, SFA Sta-
tion, Nacogdoches, TX 75962

Billie Bentinck, Tech. Inc., Life Sciences
Div., 17311 El Camino Real, Houston, TX 77052

Jacques A. Berlin (R), 384 Delaware Ave.,
New York State Dept. of Health, Buffalo, NY
14202

Jerry D. Berlin (R), Dept. of Biology, TX
Tech Univ., Lubbock, TX 79423

Jan P. G. Bergmanson (R), College of Op-
tometry, Univ. of Houston, Houston, TX 77004

David H. Bernanke (S), Dept. of Anatomy,
TTUSM, Lubbock, TX 79430

Winod K. Berry, Dept. of Anatomy,
UTHSCSA, 7703 Floyd Curl Dr., San Antonio,
TX 78284

S. H Black (R), College of Med., TX A&M
Univ., College Station, TX 77843

Danna Bledsoe, Department of Cell
Biology. Baylor College of Medicine, Houston,
TX 77030

Yvonne Stich Blocker (R), 5631 Spellman
Rd., Houston, TX 77096

Mary E. Blue (S), UTHSCD, 5323 Harry
Hines Blvd., Dallas, TX 75235

Dr. R. V. Blystone (R), Dept. of Biology,
Trinity Univ., San Antonio, TX 78284

Alfred C. Bodenman (R}, S. W. Found For.
Res. and Ed., P. O. Box 28147, San Antonio, TX
78284

Shelley Melise Bohne (R), UTHSCSA,
Dept. of Pathology, 7703 Floyd Curl Dr., San
Antonio, TX 78284

David L. Bolender (R), Dept. of Anatomy,
TTUSM, Lubbock, TX 79409

Janice Borland (S), Box 5286, SFA, Nacog-
doches, TX 75982

Jane Borland.

Barbara Boyan-Salyers (R), UT Dental Br.,
Dept. of Microbiology, P. O. Box 20068,
Houston, TX 77025

Wm. R. Bowen (R), Dept. of Biology, Univ.
of AR At Little Rock, 33rd and Univ., Little
Rock, AR 72204

~ Daniel E. Bowers, Jr. (R), College of Med.,,
TX A&M Univ., College Station, TX 77843

James Boyce

Susan Boyd (R), 690 E. Kitchen Dr., Pt.
Neches, TX 77651

Randy Brackeen (R), Dept. of Anatomy, T-
TUSM., Lubbock, TX 79430

George E. Bridges (S)

Bill Brinkley (R), Dept. of Cell Bio., Baylor
College of Med., Houston, TX 77030

John D. Brodrick, M.D., UTHSCD, 5323
Harry Hines Blvd., Dallas, TX 75235

James J. Brokaw (S), Dept. of Anatomy,
UTHSCSA., San Antonio, TX 78284

Aubrey K. Brown, Jr., Dept. of
Otolaryngology, Scott and White Clinic, Tem-
ple, TX 76501

Gary Michael Brown (R), Dept. of Cell
Biology, UTMBG, Galveston, TX 77550

Judy Brown, Dept. of Life Sciences, Sam
Houston State Univ., Huntsville, TX 77340

William J. Brown, Dept. of Cell Bio,
UTHSCD, 5323 Harry Hines Blvd., Dallas, TX
75235

Jean-Pierre Brunschwig (R), School of
Med. Pharm., Univ. of Miami, 13901 SW 78th
Place, Miami, FL 33158

Barbara Ann Bruton, P. O. Box 688, Rich-
ardson, TX 75080

Stephen Buchok, Jr.

Louis Maximilian Buja (R), Dept. of Path.,
UTHSCD, 5323 Harry Hines Blvd., Dallas, TX
75235

Nanette L. Burger (S), 4740 Corkwood
Lane, Beaumont, TX 77706

Bill Burke, Trw. Inc., 205 N. 13th, Rogers,
AK 72756

J. H. Burr, Jr. (R), Dept. of Bio., SFASU,
Nacogdoches, TX 75962

Michael H. Burroughs, 611 Hawthorne No.
4, Houston, TX 77006

Wilhelmina Botcher (R), Veterinary Path.
(VSP), School of Aerospace Med., Brooks AFB,
TX 78235

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

James K. Butler (R), Dept. of Bio, UT
Arlington, Arlington, TX 76019

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

Ivan Cameron (R), UTHSCSA, 7703 Floyd
Curl Dr., San Antonio, TX 78284

Sabrine Cameron (R)

Marion M. Campbell (R), UT Dental
Science, 1018 Blodgett, Houston, TX 77004

Marvin S. Cannon (R), College of Med.,
Dept. of Anatomy, TX A&M Univ., College Sta-
tion, TX 77843

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

Freida L. Carson (R), Dept. of Path., Baylor
Univ. Med. Ctr., Dallas, TX 75246

Robert L. Casady (R), Dept. of Anatomy, T-
TUSM, Lubbock, TX 79430

N. F. Chamberlain (R), Exxon Research
and Engineering Co., P. O. Box 4255, Baytown,
TX 77520

Jeffrey P. Chang (R), Dept. of Cell Bio.,
UTMBG, Galveston, TX 77550

Joseph J. J. Chen, UT Dental Br., Box 20068,
Houston, TX 77025

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

Steven A. Childress (S), Dept. of En-
tomology, TX A&M Univ., College Station, TX
77843

Burgess N. Christensen, Ph.D. (R), Dept. of
Physiology and Viophysics, UTMBG,
Galveston, TX 77550

Monique Christensen (S), Dept. of
Physiology and Biophysics, UTMBG, Galves-
tion, TX 77550

Carolyn A. Clark, Rt. 3, P. O. Box 237,
Bryan, TX 77801

Mike A. Clark, Dept. of Cell Bio., UTHSCD,
5323 Harry Hines, Dallas, TX 75221

James E. Cobb (S), Dept. of Bio., SFASU,
SFA Station, Nacogdoches, TX 75962

Summer 1979 / TSEM Newsletter / 47




ﬁ

Harold Cohen (R), Dept. of Opthalmology,
Neurosensory Ctr., 6501 Fannin St., Houston,
TX 77030

Marc S. Cohen, 217 Church St. 207,
Galveston, TX 77550

Arthur Cole (R), Dept. of Physics, MD An-
derson Hosp., Houston, TX 77024

Donald Cole

Barry Cole (R), Dept. of Botany, UT Austin,
Austin, TX 78712

Amelia Collins (R), UTMBG, P. O. Box
3148, Galveston, TX 77552

Pam Collins, UTMBG, P. O. Box 66,
Galveston, TX 77550

P. Michael Conn, Dept. of Pharm., Duke
Univ. Med. Ctr., Durham, NC 27710

Billy Cook, Dept. of Pathology, Scott and
White Clinic, Temple, TX 76501

Ronald Coon (R), Halliburton Services,
Drawer 1431, Duncan, OK 73533

Ted R. Cooper (R), 5943 Spellman,
Houston, TX 77096

Ernest Couch (R)

Morris H. Cordova, Dresser Industries,
10201 Westheimer, Bldg. 1-A, Houston, TX
77042

Carolyn Corn (R)

Eleanor R. Cox, Ph.D., Dept. of Bio., TX
A&M Univ., College Station, TX 77843

Joyce Cox, UT MD Anderson Hosp., TX
Med. Ctr., Houston, TX 77030

Robert A. Cox (S), 3103 Funston St,
Austin, TX 78701

Susan M. Cox, Dept. of Cell Bio.,, Baylor
College of Med., Houston, TX 77025

Andrew H. Crenshaw, Jr., Dept. of Cell
Bio., UTHSCD, 5323 Harry Hines Blvd., Dallas,
TX 75235

Douglas Croy (S), 4629 S. Hayden,
Amarillo, TX 79110

Anthony P. Cullen

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

Dick Cushing, Kevex Corp., 1101 Chess Dr.,
Foster City, CA 94404

Bernell K. Dalley, Dept. of Anatomy, T-
TUSM, Lubbock, TX 79409

Joseph Dardano, 1205 Timber Ln., Houston, -

TX 77546

David L. Davidsen (R), Southwest
Research Inst., P. O. Drawer 28510, San An-
tonio, TX 78284

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

Joyce S. Davis (R), Dept. of Pathology, TX
A&M Univ., College Station, TX 77843

M. Lynn Davis (S), EM Lab Bio. Dept., TX
A&M, College Station, TX 77843

Marlene, Decker (R), UTHSCD, 5323 Harry
Hines Blvd., Dallas, TX 75235

Robert S. Decker, UTHSCD, Dept. Cell Bio.,
5323 Harry Hines Blvd., Dallas, TX 75235

Jane H. Dees (R), Biochemistry Dept.,
UTHSCD, 5323 Harry Hines Blvd., Dallas, TX
75235

Greg Dennison, 2317 Broadway Apt. 12,
Beaumont, TX 77702

Russel L. Deter (R), Dept. of OB/GYN,
Baylor College of Medicine, Houston, TX 77025

Evelyn Dezelle, 8250 Ivanhoe Apt. 30,
Beaumont, TX 77706

Arthur R. Diani (R), Dept. of Bio., Baylor
Univ., Waco, TX 76705

Mark Distefano, Dept. of Geology, TX
A&M Univ., College Station, TX 77843

Leon Dmochowski, UT Cancer Ctr., MD
Anderson Hosp., 6723 Bertner Ave., Houston,
TX 77030
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Wm. ]. Dobson, Dept. of Bio.,, TX A&M
Univ., College Station, TX 77843

Ronald F. Dodson, Ph.D. (R), East TX
Chest Hosp., P. O. Box 2003, Tyler, TX 75710

Mary P. Doerfler (S), 1307 S. 49th, Temple,
TX 76501

Linda Douglas, 6540 Bellows Ln. No. 309,
Houston, TX 77030

Thomas M. Dreier (S), Dept. of Bio., TX
A&M Univ., College Station, TX 77843

Theresa Droste (S), Dept. of Entomology,
TX A&M Univ., College Station, TX 77843

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

Donald Duncan (R), Dept. of Anatomy,
UTMBG, Galveston, TX 77550

Hou-Chi Dung, Dept. of Anatomy,
UTHSCSA, 7703 Floyd Curl Dr., San Antonio,
TX 78284

Thayne R. Dutson, Dept. of Animal
Science, TX A&M Univ., College Station, TX
77843

Thomas Elder, Forest Science Lab, TX
A&M Univ., College Station, TX 77843

Joanne Tontz Ellzey, Ph.D. (R), Dept. of
Biological Sciences, Ultrastructure Laboratory,
UT El Paso, El Paso, TX 79968

Paul Enos, 200 Walnut Way, Euless, TX
78039

Joann Eurell, (R), Dept. Vet. Anat., Texas
A&M, College Station, TX 77840

Howard Feit, Dept. Neurology, UTHSCD,
5323 Harry Hines Blvd., Dallas, TX 75235

Chris J. Fernon, (S), 6055 Phelan, Beau-
mont, TX 77706

Paula Fields, (R), 5170 Dawn, Beaumont,
TX 77706

Paul H. Fishman, 9449 Briar Forest Dr., No.
5432, Houston, TX 77063

Dean S. Folse, (R)

Steve Fortenberry, (R}, 1914 Tenth St., Pt.
Neches, TX 77651

Larry Foreman, (R)

M. E. Foster, (R), Spectrochemical- Re-
search Lab, Inc., 4800 W 34th St., Suite A-12,
Houston, TX 77092

Angeline Fowler, (R), UT Cancer Center
Lab Med-RI 328, Texas Medical Ctr., Houston,
TX 77030

Mark Frankel, (R), Dept. Pathology,
UTHSCSA., 7703 Floyd Curl Drive, San An-
tonio, TX 78284

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

Susan L. Fullilove, Cell Research Inst., UT
Austin, Austin, TX 78712

Dr. John W. Fuseler, (R), UTHSCD, Dept.
Cell Biology, 5323 Harry Hines Blvd., Dallas,
TX 75235

Fred Patrick Gaines, 3434 S. MacGregor,
Houston, TX 77021

Patrick E. Galvas, Dept. of Cell Biology,
UTHSCD, 5323 Harry Hines Blvd., Dallas, TX
75235

Erich Garland, UTD, P.O. Box 688, MS-917,
Richardson, TX 75080

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

Anthony Martin Gerdes, Dept. of
Anatomy, UTMBG, Galveston, TX 77550

Laedeh Ghassemi

John H. Ghidoni, (R}, UTHSCSA, Dept.
Pathology, 7703 Floyd Curl Drive, San Antonio,
TX 78284

L. Denise Gibson, Dept. of Biology, Lamar
Univ., P.O. Box 10000, Beaumont, TX 77706

Anita Campbell Gilliam, (S), Inst. for
Molecular Biology, UT Dallas, Richardson, TX
75080

Dale Glidewell, 501 Oldmill Ln., Dallas TX
756217

Eric Goldin, (R), Dept. of Rad & Rad Biol,
Colorado State Univ., Fort Collins, CO 80523

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

Cherie Gorman, (R),
Houston, TX 77005

Michael Gorman, (S), 3021 Claremont,
Arlington, TX 76010

Norman Granholm, (R), 201 Keiller Bldg.,
UTMBG, Galveston, TX 77550

Larry J. Grauke, 602 W. Dexter, College
Station, TX 77840

Glen Gray, (R), ETEC Corp., 23118 Penns
Grove Rd., Spring, TX 77373

John F. Green, Jr., (R), Scott & White
Clinic, Dept. Pathology, Temple, TX 76501

John L. Greggerson, (S), 8572 Indepen-
dence, El Paso, TX 79907

John E. Gres, 135 Sneed Hall, Lubbock, TX
79406

John L. Griffis, Jr., Ornamental Horti-
culture, Plant and Soil Science, Texas Tech
Univ., Lubbock, TX 79413

David M. Grogan, 8617 Southwestern
Blvd., No. 222, Dallas, TX 75206

Mark Grogan, 4647 Wild Indigo, 361,
Houston, TX 77027

Barry G. Grubbs, UTHSCSA, Dept. of
Anatomy, San Antonio, TX 78284

Necip Goven, Dept. of Geosciences, Texas
Tech Univ., Lubbock, TX 79409

Pierette D. Hacker, College of Optometry,
Univ. of Houston, Houston, TX 77004

Herbert K. Hagler, PhD, (R), 10602 Cor-
vallis, Dallas, TX 75229

Mickey L. Hague, Dept. of Microbiology,
UTHSCSA, 7703 Floyd Curl Drive, San An-
tonio, TX 78284

Robert L. Hales, (R), Dept. of Virology, MD
Anderson Hospital, Houston, TX 77030

Kimberly Hall, UTMBG, Hendrix 207,
Galveston, TX 77550

Betty K. Hamilton, (S), Sch Biol Sci., 402-
LSW-0OSU, Stillwater, OK 74074

Kathy J. Hammon, (R), 4525 Anoilla, city
unknown.

Victoria L. Hansel, (R), 25 Oakwood Dr.
C15, Little Rock, AR 72202 -

John T. Hanse, (R), Dept. of Anatomy,
UTHSCSA, 7703 Floyd Curl Drive, San An-
tonio, TX 78284

Joseph M. Harb, (R), Clin Lab Service, VA
Hospital, Allen Park, MI 48101

Martha M. Harbuck, P.O. Box 458,
Kountze, TX 77625

Rhonda E. Hardwick, (S), 1912 S 5th, 216-1,
Waco, TX 76706

Bobbie A. Harris, U TX MD Anderson, Tex
Med Ctr., Houston, TX 77030

Donna Harrison, Dept. of Pathology, MD
Anderson Hospital, Texas Med Ctr., Houston
TX 77034

Sandra Y. Harrisen, 262 Babcock, No. 615,
San Antonio, TX 78229

Makiko S. Hartman, (R), Dept. of
Anatomy, TTUSM, Lubbock, TX 79409

Connie J. Hatherill, Dept. of Anatomy, T-
TUSM, Lubbock, TX 79409

Alyce A. Hayden, (R), 326 W. Cowan,
Houston, TX 77007

2368 Bolsover,
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Gordon W. Heath, Dept. of Histology, UT
Dental Branch, Houston, TX 77025

Caryl E. Heintz, Dept. of Biological
Sciences, Texas Tech Univ., Lubbock, TX
79409

David M. Heitman, (S), Dept. of Anatomy,
UTHSCSA, 7703 Floyd Curl Drive, San An-
tonio, TX 78284

Teri Heitman, (S), Dept. of Anatomy,
UTHSCSA, San Antonio, TX 78284

Roland E. Henry, P.O. Box 5054, Long-
view, TX 75604

T. J. Hensley, (R), Dresser Opg., P.O. Box
24647, Dallas, TX 75224

Damon C. Herbert, (R), UTHSCSA. San
Antonio, TX 78284

Grayce Herring, (R), UTHSCD, 5323 Harry
Hines Blvd., Dallas, TX 75235

M. Louise Higgins, (R). Dept. of Biology,
Texas Women’s University, Denton, TX 76204

J. Richard Hillman, (R)

Terry Hoage, (R), Dept. of Biology, Sam
Houston State Univ., Huntsville, TX 77340

Alan Hoberman, 7575 Cantrell 50, Little
Rock, AR 72207

Seth R. Hootman, Med Sci II Bldg., Univ.
Michigan Med Sch., Ann Arbor, MI 48109

Gwyrfry Hopkins, (R)

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

Gwendolyn B. Howze, Dept. of Biology,
Texas Southern Univ., 3201 Wheeler Ave.,
Houston, TX 77004

Li Chu Hsu, Dept. of Opthalmology,
UTHSCD, 5323 Harry Hines Blvd., Dallas, TX
75235

Barbara L. Hudson, Dept. Elec Engineer-
ing, Univ. of Houston, Houston, TX 77004

Darrell Hudson, (S)

Hope E. Huizar, 2100 N. Scottsdale Rd., No.
A414, Tempe, AZ 85287

Claire E. Hulsebosch, 15423 Poolview,
Houston, TX 77071

Joan Hunter, (R), 4907 Placid Place, Austin,
TX 78731

Cheryl Huntz, (R)

Makote Igarashi, (R), Dept. of Otolaryd-,

gology. Baylor Coll. of Medicine, Houston, TX
77030

Dr. Garret M. Ihler, College of Medicine,
Texas A&M Univ., College Station, TX 77843

Phillip Jay Ives, 2502 Foxwood Dr., Chapel
Hill, NC 27514

Linda L. Jagodzinski, Dept. of Chemistry,
Texas Tech, Lubbock, TX 79409

Beatrice Y. Johnson, 2839 Alaska Ave.,
Dallas, TX 75216

Galen Johnson, 1009 Bonazzi, Houston TX
77008

Sister Clement Johnson, UT Houston, 6420
Lamar Fleming, Houston, TX 77025

Tammy Jones, (S), 5420 Mockingbird Lane,
Groves, TX 77619

Liane E. Jordan, (R), Dept. of Microbio-
logy/Immunology, Baylor College of Medicine,
Houston, TX 77030

S. S. Kalter, (R). SW Foundation for Res &
Ed., P.O. Box 28147, San Antonio, TX 78284

Karl Karnaky, PhD, (R), Dept. of Anatomy.

* School of Medicine, Temple University, Phila-

delphia, PA 19140

Allen Kasten, 909 W. Virginia 5t., McKin-
ney, TX 75069

Massend Kazlinzadek, (S)

Jeffrey Lee Kearns, Box 1283, 715 Stadium
Drive, San Antonio, TX 78284

Robert R. Keith, (R)
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Richard S. Kenny, (R), Dept. of Phar-
macology, University of Houston, 4800
Calhoun, Houston, TX 77004

David E. King (R)., Dept. of Pathology.
UTHSCSA, 7703 Floyd Curl Drive, San An-
tonio, TX 78284

R. Thomas King, Dept. of Surgical Patho-
logy, Scott & White Clinic, Temple, TX 76501

William T. King, Dept. of Biology. Lehigh
University, Bethleham, PA 18015

Joel B. Kirkpatrick, (R), Dept. of Pathology,
UTHSCD. 5323 Harry Hines Blvd., Dallas, TX
75235

Randy K. Kirkpatrick, (S), Dept. of Biology,
Texas A&M University, College Station, TX
77843

C. Ward Kischer, (R), Dept. of Anatomy,
Univ. of Arizona HSCT, Tuscon, AZ 85724

Greg Kitten, (S), Dept. of Anatomy, T-
TUSM, Lubbock, TX 79409

Martin C. Klass, (S), Rt. 7, Box 484, Nacog-
doches, TX 75961

George Keith Kleespies, 1705 32nd Street,
Nederland, TX 77627

Marcella M. Klima, M.D., (R), Dept. of
Pathology, VA Hospital, 2002 Holcombe,
Houston, TX 77031

James P. Knight, 4115 Cole Ave., Apt. 104,
Dallas, TX 75204

Steven K. Koester, (R)

Jane Morrison Kraughs, (R}, Dept. of Phys.
and Biophysics, UTMBG, Galveston, TX 77550

Frank Louis Kretzer, Ph.D., (R), Dept. of
Opthalmology, Baylor College of Medicine,
Houston, TX 77030

Jayne Krook, (S), Dept. of Anatomy, T-
TUSM, Lubbock, TX 79409

Lorne S. Label, UTMBG, P O Box 185,
Galveston, TX 77550

Raymond Labelle, Dept. of Virology &
Epidemiology, Baylor College of Medicine,
Houston, TX 77030

Daniel J. Ladd, M.D., Chief Hematology &
Blood Bank, Scott & White Clinic, Temple, TX
76501

Dimitrij J. Lang (R-74), UT Dallas, Inst. for
Molecular Biol., Box 688, Richardson, TX 75080

Paulette Langlinais, (R), Dept. of
Pathology, USA ISR BAMC, Ft. Sam Houston,
TX 78234.

Janet Larkin, (S)

Michael Leddy, (S)

Thomas P. Leffingwell, Cell Research In-
stitution, UT Austin, Austin, TX 78712

Col. A. Leibovitz, Microbiology Section,
Scott & White Clinic, Temple, TX 76501

Carol D. Lewis, 5339 Inwood, Katy, TX
77450

Ruth Ellen Lewis, (R), 2902 Lodgepole
Drive, College Station, TX 77840

Vernon K. Liu, (R}, Dept. of Anatomy, T-
TUSM, Lubbock, TX 79409

Jo L. Long, (R). Dept. of Physiology & Bio-
phys., UTMBG, Galveston, TX 77550

Linda Lopez, (S), UTHSCD, 5323 Harry
Hines Blvd., Dallas, TX 75235

Daniel A. Lukins, Dept. Wildlife & Fish-
eries Science, Texas A&M Univ., College Sta-
tion, TX 77843

Nancy Debray Mabry, (R), Dept. of
Microbiology, Scott & White Clinic, Temple,
TX 76501

Bruce McCarty, (R}, Path. Dept., 5323 Har-
ry Hines Blvd., Dallas, TX 75235

Don 8. Mace, Jr., 990 W. Florida 34, Beau-
mont, TX 77705

Kenneth Mace, (R), P. O. Box 3003, Nacog-
deches, TX 75962

Bruce Mackay, (R), Dept. of Anatomic
Pathology, MD Anderson Hospital, 6723
Bertner Ave., Room G-704, Houston, TX 77030

Linda Magill, (S), 7714 Dawn Ridge,
Houston, TX 77071

Allen A. Marchiondo, (R)

Peter B. Marcus, (R), Pathology Dept,
Baylor Univ. Med. Ctr., 3500 Gaston Ave.,
Dallas, TX 75246

Roger Markwald, Dept. of Anatomy, T-
TUSM, Lubbock, TX 79409

Luis Marroquin, Jr., (R), Dept. of Opthal-
mology, Neurosensory Ctr., Baylor Coll. Med,,
6501 Fannin Street, Houston, TX 77030

Peter A. Marsh, (R}, ].M. Huber Company,
P.O. Box 2831, Borger, TX 79007

James H. Martin, (R), Dept. of Pathology,
Baylor Medical School, Dallas, TX 75246

Joe A. Mascorro, (S), Dept. of Anatomy,

Tulane Med. School, New Orleans, LA 70112

J.L. Matthews, (R}, Dept. of Pathology.
Baylor Medical School, Dallas, TX 75249

Michael T. Mattes

Dr. G. David Mattison, (R), SRSU, P.O.
Boxc C-137, Alpine, TX 79830

Sharon Marie Mattox, Dept. of Botany, UT
Austin, Austin, TX 78712

Kenneth G. Mazur, 750 West 200 North,
Logan, UT 84321

Newell McArthur, (R), Dept. of Veterinary
Anatomy, Texas A&M Univ., College Station,
TX 77843

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

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

William B. McCombs, (R), Department of
Microbiology, Scott & White Clinic, Temple,

TX 76501
Cameron E. McCoy, (R), Scott & White

Clinic, Virology Dept., Temple, TX 76501

Judy L. McDonald, 1814 Northgate, Irving,
TX 75062

Merritt W. McGahan, (R), Dept. Scie &
Math, New Mexico Highlands Univ., Las
Vegas, NM 87701

Leon McGraw, Jr., Lamar University Sta-
tion, Box 10037, Beaumont, TX 77718

Thomas R. McKee, Dept. of Geology,
Arizona State University, Tempe, AZ 85281

Robert E. McManus III, (R), 4807 Finely
St., No. 1, Gulfport, MS 39501.

Linda McManus, (R)

Wallace C. McNutf, Ph.D., Dept. of
Anatomy, UTHSCSA, 7703 Floyd Curl Drive,
San Antonio, TX 78284

Rajen Mehta

Shirlee M. Meloa, (R), YTERL ARS USDA,
P.O. Box GE. College Station, TX 77840

Jerome Andrew Merski, Dept. of Pharma-
cology, Baylor College of Medicine, 1200 Mour-
sund Ave., Houston, TX 77031

A.]. Mia, (R), Dept. of Life Sciences, Bishop
College, Dallas, TX 75241

Sara Michie, (R), 6620 Travis, Apt. 2,
Houston, TX 77030

Danny L. Millar, (S), Dept. of Veterinary
Microbiology, Texas A&M University, College
Station, TX 77840

David M. Mills, MD, (R), P. O. Box 4569,
Lubbock, TX 79409 .

Dr. Charles W. Mims, (R), Dept. of Biology,
SFASO, P.O. Box 3003, Nacogdoches, TX
75962

Karen Mills Miner

Ruben Ramirez-Mitchell, (R), The Cell
Research . Institute, UT Biology, Bldg. 311,
Austin, TX 78712




Hilton H. Mollenhauer, (R), VTERL, ARS.
USDA, P. O. Drawer GE. College Station, TX
77840

Peter C. Moller, (R), Dept. of Cell Biol.,
UTMBG. Galveston, TX 77550

Marie Morgan, (R}, Dept. of Microbiology,
Scott & White Clinic, Temple, TX 76501

Alan C. Morris, 1212-C Holik, College Sta-
tion, TX 77840

David L. Murphy, (R}, Department of
Medicine, BCM, Houston, TX 77030

John Murphy, (R)

Brooks Myers, MD Anderson Hospital,
6723 Bertner, Room 7.023, Houston, TX 77025

Joan Nash, (R), Dept. of Pathology,
UTHSCD. 5323 Harry Hines Blvd., Dallas, TX
75235

Vincent R. Nathan,
Houston, TX 77887

James Robert Newland, DDS, (R), Dept. of
Pathology, MD Anderson Hospital, Texas
Medical Center, Houston, TX 77030

Harol Nunet-Duran

Robert W. Ogilvie, Ph.D., Dept. of
Anatomy, Oral Roberts University, Tulsa, OK
74171

Lucia Olade, (R}, 8438 Quail Creek, Apt.
14], San Antonio, TX 78218

Poen S. Ong, (R), Dept. of EE, University of
Houston, Houston, TX 77004

Nelson Ordonez, MD, (R), MD Anderson
Hospital, Dept. of Pathology, Texas Medical
Center, Houston, TX 77030

Michael O’Sullivan, (R)

Robert L. Outenreath, (S), Dept. of Botany,
UT Austin, Austin, TX 78712

John G. Pagani, US Coast Guard-MSO, Port
Arthur, TX 77640

Dawn Patter, (S)

Robert L. Pardue, (R), Baylor Coll. Med.,
3302 Bishopton Circle, Pearland, TX 77581

John B. Parker, (R), Pathology Dept., Baylor
Univ. Med. Ctr., 3500 Gaston Ave., Dallas, TX

Lloyd R. Partridge, 502 Basic Sci Bldg., HBS
& G Cell Biology, UTMBG, Galveston. TX

Dora Patterson, Keiller 234, UTMBG,
Galveston, TX 77550

Gary G. Paulson, Materials Evaluation Lab:
4275 Perkins, Baton Rouge, LA 70808

William A. Pavlat, (S), Dental School,
UTHSCSA, 7703 Floyd Curl Drive, San An-
tonio, TX 78284

Mary Lou Percy, (R), Dept. Orthodontics,
UMMC, 2500 N. State St., Jackson, MS 39211

Richard G. Peterson, (R), Dept. of
Anatomy. 1100 W: Michigan, Indianapolis, IN
46223

Ronald S. Petralia, (S), Dept. of Ento-
mology, Texas A&M Univ., College Station, TX
77843

Dean Phillips, 3201 Roselawn PL., Bartles-
ville, OK 74003

Heidi Phillips

Joseph H. Phillips, 9205 Bellaire, No. 230,
Houston. TX 77038

Robin H. Pool, (R). Dept. of Pathology,
P. O. Box 28147, San Antonio, TX 78284

Thomas B. Pool, Dept. of Anatomy,
UTHSCSA. 7703 Floyd Curl Drive, San An-
tonio, TX 78284

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

Kathryn M. Porter, (R). 7405 B Chaucer
Place. Dallas, TX 75237

Michael T. Postek, (S), Dept. of Botany,
LSU. Baton Rouge, LA 70803

Ms. Kaye Poteet, P.O. Box 47547, Dallas,
TX 75247

6835 Richwood,

Walker H. Powe III, 4615 S. Virginia St.,
Apt. 7D, Amarillo, TX 79109

George G. Race, 3429 Beverly Dr., Dallas,
TX 75205

Cynthia Ann Radle, Box 6032, Huntsville,
TX 77340

James L. Rae, Dept. of Ophthalmology,
UTMBG, Galveston, TX 77550

Sanghamitra Raha, E. 211 Colorado Apts.,
Austin, TX 78703

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

Mary Alice Ramsay, (R), 1438 Hermine,
San Antonio, TX 78201

John Neal Randall, Dept. of EE, Univ. of
Houston, Houston, TX 77006

Dianna A. Redburn, Dept. of Neurostruc-
ture & Func., UT Medical School, P. O. Box
20708, Houston, TX 77025

Bernhard F.F. Reimann, (R), Dept.
Pathology, William Beaumont Med. Ctr., El
Paso, TX 79920

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

Roland C. Reynolds, (R), UTHSCD, 5323
Harry Hines Blvd., Dallas, TX 75235

Robert W. Rice, Dept. of Anatomy, Olin
Teague Research Center, College Station, TX
77843

Michael R. Richter, (S), 715 Stadium, P.O.
Box 1546, San Antonio, TX 78212

Robert M. Ridout, (S)

Marcella Ritter, (S), 714 Walnut Bend Lane,
Houston, TX 77042

Ezequiel R. Rivera, (R), Dept. of Biol. Sci.,
Univ. of Lowell, 1 University Ave., Lowell, MA
01854

Daniel Keith Roberts, PhD, (R), Wesley
Medical Center, 550 North Hillside, Wichita KS
67214

J. L. Robinette, (R), Rt. 5, Box 1180, Bryan,
TX 77801

Sandra E. Robinson, 708 N. Walker,
Alpine, TX 79830

James Rochette, 16640 Lexington, Beau-
mont, TX 77706

Tom D. Rogers, Northrop Services, Inc.,
P.O. Box 34416, Houston, TX 77034

Elizabeth J. Rout, (R), 1501 Hardovin,
Austin, TX 78703

Ben Rosario, (R), Dept. of Neurobiology &
Anatomy, UT Medical School at Houston,
Houston, TX 77025

Rosemarie Roswell, (R), 6301 C. St., 6, Lit-
tle Rock, AR 72205

Mervyn L. Rudee, Dept. of APIS (C014), US
San Diego, La Jolla, CA 92037

F. H. Rudenberg, (R), Dept. of Physiology,
UTMBG, Galveston, TX 77550

Robert Ruscica, (C), International Scienti-
fic Instruments, Inc., 3255-6C Scott Blvd., Santa
Clara, CA 95050

Susan P. Rust, 10711 Auldine, San Antonio,
TX 78230

Dr. Barbara Ann Sanford, (R}, Route 4, Box
4014, Boerne, TX 78006

Ronald L. Sass, (R), Bio Dept., Rice Univ.,
Houston, TX 77001

Kathy E. Savage, (S), Dept. of Cell Biology,
HBC&G, UTMBG. Galveston, TX 77550

Robert L. Schelper, (S), Dept. of Pathology.
UTHSCSA., 7703 Floyd Curl Drive, San An-
tonio, TX 78284

Michael Schmerling, Material Science and
Engineering, 433 E N S, UT Austin, Austin, TX
78712

Ken Schrankel, (R)

Dr. Terry Wayne Schultz, (R), Dept. of
Biology, Pan American Univ., Edinburg, TX
78539

Werner W. Schulz, (R), 3525 Norcross Ln.,
Dallas, TX 75229

Betty Lou Schumaker, (R), 1321 E 279 St.,
204C, Euclid, OH 44132

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

Robert Seibert, (R), 16419 Craighurst Drive,
Houston, TX 77059

Lisa A. Seidman, Dept. of Physiological
Sciences, Oklahoma State University, 264 Vet.
Med., Stillwater, OK 74074

Gabriel Seman, (R)

John ]. Session, PhD, Dept. of Biology,
Texas Southern Univ., 3201 Wheeler Ave.,
Houston, TX 77004

W. Allen Shannon, Jr., (R), Res Morphol &
Cytochem Unit, Gen Med Res, VA Hospital,
Dallas, TX 75216

Jerry Shay, (R), Dept. of Cell Biology,
UTHSCD, 5323 Harry Hines Blvd., Dallas, TX
75235

Ann M. Sheppard, 679 Rowland Rd., Fiar-
field, CN 06430

Renald Shew, Dept. of Anatomy, TTUSM.,
Lubbock, TX 79409

Mark Shifrin, (S), Route 3. Box 239-C,
Bryan, TX 77801

Anna Siler, (R)

Clarence B. Sinclair, PhD, (R), 33rd &
Univ. Ave., Dept. Biology, Little Rock, AR
72204

Ed Singleton, 4305 Grandberry, Beaumont,
TX 77705

Janice F. Sissom, (R), 424 Northridge Dr.,
Denton, TX 76201

Robert D. Slocum, (S)

Raymond L. Slovinsky, SCR Laboratories,
Inc., 4800 West 34th St., Suite A-12, Houston,
TX 77092

James Slusser, 202 Keiller Bldg.. UTMB.
Galveston, TX 77550

Robert D. Slusser, (R)

Eric M. Smith, Dept. of Virology, Baylor
College of Medicine, Houston TX 77030

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

Jo Ann Smith, UTHSCSA. 7703 Floyd Curl
Drive, San Antonio, TX 78284

John D. Smith, 4726 Windsor, Garland, TX
75040

Marilyn Smith, (S), Dept. of Biology, TWU,
Denton, TX 76204

Nancy R. Smith, (R}, 4307 Flint Hill, San
Antonio, TX 78230

R. 8. Shoal, PhD, Dept. of Biology, Southern
Methodist University, Dallas, TX 75275

Bernard Soloff, VA Hospital, 300 East
Roosevelt Rd., Little Rock, AR 72206

Elsie M. Sorensen, Dept. of Biol & Med
Research, Argonne National Lab, Argonne, IL
60439

Arthur E. Sowers, (R), Dept. of Anatomy,
Univ. of No. Carolina Med. School, Chapel Hill,
NC 27514

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

Sidra Stabler, (R), 2506 Lakewood Estates,
Conroe, TX 77301

Theodore E. Staley, Dept. of Physiological
Science, Oklahoma State Univ.. Stillwater, OK
74074

Margi Stauver

Richard A. Steenrod, Jr., (R). Montedison
USA. Inc.. P.O. Box L, Bridgeton, MO 63044
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1400

Dry-Pumped
Contamination Free

Ultra High Resolution - 30 A
Scanning Electron Microscope

\ In a class by itself, this scanning electron microscope is engineered for
performance. lts unique design affords the ultimate in versatility. Featuring
AUTO STIG™, AMRAY's own Automatic Stigmator Focus Analyzer (pat. pending).

| EMSA — MAS
Booths 3841
il August 13-16, San Antonio

~ The American Scanmng |
| Electron Microscope Company

160 Mlddlesex Tumplke Bedford, Massachusetts 01730 617- 275714_00
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Mannie C. Steglich, (S), UTHSCH, Dept.
Neurobiology & Anatomy, P.O. Box 20708,
Houston, TX 77025

Wayne A. Stenback, (R), Path Tex
Children’s Hosp., P.O. Box 20269, Houston, TX
77030

james R. Stewart, Dept. of Biology, Texas
Eastern University, Tyler, TX 75701

james Stinson, (R), Dept. of Pathology,
Scott & White Clinic, Temple, TX 76501

Randall Stovall, (R), School of Biol. Sci.,
Oklahoma State Univ., 124 N. Stallard, Still-
water, OK 74074

Richard D. Summerall, Jr., Bio Dept., Rice
Univ., Houston, TX 77001

Harley D. Sybers, MD, PhD, (R) Dept. of
Pathology, Baylor College of Medicine, 1200
Moursund, Houston, TX 77025

Aungnapa Tansamrit, (8), Lamar Univ,,
P.O. Box 10384, LU Station, Beaumont, TX
77710

Subphong Tansamrit, (S), Lamar Univ.,
P.O. Box 10384, LU Station, Beaumont, TX
77710

Michael V. Taranto, Dept. of Biology,
Electron Microscopy Center, Texas A&M
Univ., College Station, TX 77843

Steven R. Tate, Dept. of Biology, UT
Arlington, Arlington, TX 76013

M. E. Taylor, (R)

Thomas N. Taylor, Dept. of Biochemistry,
UTHSCD, 5323 Harry Hines Blvd., Dallas, TX
75235

Carl F. Tessmer, (R), Chief Laboratory Ser-
vice, VA Center, Temple, TX 76501

Mr. Harvey Thomas, (R), UTHSCSA., Dept.
Pathology. 7703 Floyd Curl Drive, San Antonio,
TX 78284

James M. Thomas, 104-15 Married Students
Courts, West Lafayette, IN 47906

Alvin D. Thomas, (R)

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

Dan Timmerman, Jr., (R), Dept. of Biology,
Arkansas State University, Box 787, State
University, AR 72467

Robert W. Toler, (R), Dept. of Plant
Science, Texas A&M Univ., College Station,
TX 77843

Christina L. Tompkins, Olin E. Teague,
227C, Texas A&M University, College of
Medicine, College Station, TX 77843

James Townsend, PhD, Pathology Services
Project, Mail Code 16, Natl Ctr for Toxicolo-
gical Research, Jeéferson, AR 72079

Richard N. Triplett, Dept. of Cell Biology,
UTHSCD, 5323 Harry Hines Blvd., Dallas, TX
75235

Donna Turner, (R)

Dan W. Turner, (R)

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

George A. Turrentine, (S), Texas A&M
Univ., Biology Dept., EM Center, College Sta-
tion, TX 77843

Tom W. Valliere, (R), Carl Zeiss, Inc., P.O.
Box 977, Lewisville, TX 75056

Byron Vandover, (R), Dept. of Biology,
SFASU, Box 3003, Nacogdoches, TX 75962.

W. Barry Van Winkle, (R), Dept. of
Medicine, Sect. of Cardiovascular Sciences,
Baylor College of Medicine, Houston, TX 77030

Randy B. Veazey, (S), Dept. of Anatomy,
UTMBG, Galveston, TX 77550

Margarita Villoch, (R}, Marine Biomedical
Inst., UTMBG, Galveston, TX 77550

John J. Vellet, (R), Program in Infectious
Dis and Clinical Microbiology, UTMS, 6400 W.
Culen, Houston, TX 77030

Kathleen Cushman Volman, Dept. of
Biology. Texas A&M Univ., College Station, TX
77843

Bonnie C. Voss

Paul R. Wade, (R), Pathology Service Pro-
ject, HFT 230, Natl Ctr for Toxicological
Research, Jefferson, AR 72079

Shirley A. Waggoner, Dept. of Pathology,
5323 Harry Hines Blvd.. Dallas, TX 75235

Nancy K. Wagner, 5758 Yarwell, Houston,
TX 77096

Ruthie Wall, 5075 Raliegh, Beaumont, TX
77706

Jaang-Jiun Wang, Dept. of Cell Biology,
UTMBG, Galveston, TX 77550

Joseph Wang, 15584 Producer Lane, Hunt-
ington Beach, CA 92649

Keith Warner, Dept. of Chemistry, Rm.
1416, Texas A&M Univ., College Station, TX
77843

Melvin W. Watson, Dept. of Biology, Texas

"A&M Univ., College Station, TX 77843

Frank J. Weaker, (R), Dept. of Anatomy,
UTHSCSA, San Antonio, TX 78284

Elizabeth Anne Weaver, 1919 S. 5th Street,
40, Waco, TX 76706

Rowena L. Weber, (S), 3031 Texas Ave.,
Lot 30, College Station, TX 77840

Lamont G. Weide, (S), Dept. of Biology,
UTD, Box 888, Richardson, TX 75080

Julie Wen, (R)

Jim Westbrook, (R), Haliburton Services,
Research Ctr. Crd., P.O. Box 1431, Duncan, OK
73533

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

Andrew E. Wheeler, Dept. of Biology,
Texas A&M Univ., College Station, TX 77843

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

Sandy White, (R), E.M. Center, Texas A&M
Univ., College Station, TX 77843

Stuart W. White, (R), 2925 Emberwood,
Garland, TX 75043

Mary R. Whitmore, Dept. Zoology, Univer-
sity of Oklahoma, Norman, OK 73069

Yvonne White, (R). Rt. 1, Box 31, Poyen,
AR 72128

James E. Wilkerson, (S), C16B College
View Apts., Coilege Station, TX 77840

Gary Allen Williams, 14026 W. Cypress
Forest Dr., Houston, TX 77070

Glen M. Williams, (R), UT Health Center,
Dept. Cell Bio. & Environ. Sci., Tyler, TX 75710

Vick F. Williams, (R), Dept. of Anatomy,
UTHSCSA, San Antonio, TX 78284

Gary Allen Williams, 14026 W. Cypress
Forest Dr., Houston, TX 77070

N. W. Williams, P. O. Box 116, Bastrop, TX
78602

Dee Dee Williamson, 9475 Forest Spr, No.
1102, Dallas, TX 75242

Margaret Wintersole, 1214 Aransas, Euless,
TX 76039

Pam Witte, (S)

William M. Woessner, 5110 Hacienda, San
Antonio, TX 78233

Mary Ann Woessner, (R)

Zygfried R. Wolanski, (R), 3520 Lawnsdale
Avenue, Fort Worth, TX 76133

Fred Wolf, (S), Dept. Biology, Texas A&M,
College Station, TX 77843

Ming Chan Wong, (R), Dept. Pathology, St.
Lukes Hosp. Med. Ctr., Houston, TX 77074

Joe G. Wood, (R), Div. of Neuroscience, UT
Medical School, Houston, TX 77025

William M. Weods, 700 W. Scott, Apt. 112,
Stillwater, OK 74074

Margaret J. Woodworth, 1703A Ave V,
Lubbock, TX 79401

T. June Woolery, Dept. of Anatomy, T-
TUSM, Lubbock, TX 79409

Leon Woeten, Jr., 1400 22nd, 20, Huntsville,
TX 77340

Michael Yates

John A. Yee, Dept. of Anatomy, TTUSM,
Lubbock, TX 79409 )

Tim Zboril, (S), 15926 Club Crest, Dallas,
TX 75248

Job Opportunities

Position Available — Faculty level position: to work in all
facets of Electron Microscopy, including TEM, SEM, STEM and
EDX. Individual will participate in ongoing research programs
as well as initiate additional investigations. Requirements:
Doctorate degree with experience in Electron Microscopy

research, and a background in biological and/or physical

sciences.

Send resume to: Dr. Ronald F. Dodson, Chief, Dept. of Cell
Biology and Environmental Sciences, The Univ. of Texas
Health Center at Tyler, P. O. Box 2003, Tyler, Texas 75710, Ph.

(214) 877-3451, Ext. 2504.

Position Sought — Asst. Prof. Dept. pharmacology seeks
academic or industrial position. Ph.D. 1973, mammalian cell
proliferation, human tissue culture, E. M., in vitro chemical
carcinogenic transformation of human cells, toxicology.
Available, 1980. contact editor.

Position Open — Electron microscopy technician in an
active diagnostic electron microscopy laboratory. Two years of

experience in routine EM techniques required. Salary dependent
upon qualifications and experience. Contact: W. A. Stenback,
Ph.D., Department of Pathology, Texas Children’s Hospital,

P. O. Box 20269, Houston, Texas 77030; Ph. (713) 521-2256,
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JSM:35-C

Scanning Microscope

ASSURANCE OF FUTURE VERSATILITY

@ 60A (502\ Lab6) is guaranteed up to 6 months
without cleaning due to our self-maintaining
electron optics.

® The eucentric goniometer is standard and
facilitates the taking of stereo pairs in 30
seconds or less.
® X-ray performance is unequaled as the
JSM-35 has a takeoff angle of 40 degrees,
accelerating voltages from 1 to 39KV, two
and four crystal spectrometers and NDX.
® More than fifty accessories are built by JEOL
in order to provide future versatility.
® Expansion in areas of SIMS, particle analysis
cryo, and x-ray both wave length and energy
dispersive are possible for
JSM-35 owners.
® Finally, the finest service and
field technical assistance
assures you value plus in
your next SEM.

54 / TSEM Newsletter / Summer 1979

Specializing in
TEM - XRAY

SEM - AUGER
JEOL Application

Laboratory, 477 Riverside
Ave, Medford, Mass. 02155

617/391-7240




Quantitative
microanalysis

Kevex offers more.
Kevex makes it easier:

Kevex provides electron column users with the
industry’'s most comprehensive array of software
for quantitative microanalysis. Analysis with Kevex
Quantex-Ray™ programs is almost sinfully easy. ..
chiefly because we do all the programming. All you
do is enter one or two simple keyboard commands
and the rest is automatic. Only Kevex offers you
so much sophistication so easily accomplished.

Here is a partial list of the capabilities of Kevex
Quantex-Ray, the most emulated system in the world.

* Simultaneously acquires and processes different spectra for
rapid analytical throughput.

* Automatically locates and identifies every spectrum peak.

* Accurately separates overlapping peaks, even in the presence
of calibration shifts.

+ Fourier processing provides optimum smoothing with no
measurable peak shift or distortion.

 Automatically matches unknown spectrum to all stored
spectra. .

» Statistically evaluates every computed result; warning flags
signal inconsistent data. :

. * Superimposes standard counting error on X-ray spectrum for

easy statistical evaluation.

= Automatically analyzes to selected precision.

* Accepts single or multi-element standards containing up to
15 elements, which may contain overlapped peaks.

= Selects and retrieves the most appropriate standards for
each analysis.

* Automatically compensates for differences in operating
conditions (accelerating potential, X-ray emergence angle,
beam current, etc.) between standards and unknown samples.

» Corrects for inter-element effects using Colby’s Magic V.,

* All programs are written in Fortran.

» Acquisition, spectrum retention and guantitation are

completely automatic.

Give us the opportunity to discuss the virtues
of Quantex-Ray with you. Contact:

KEVEX CORPORATION

1101 Chess Drive Foster City, CA 94404 Phone (415) 573-5866
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