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OCULAR HISTOLOGY: A Text and Atlas

By Ben 8. Fine, M.D., Armed Forces Institute of Pathology, and
The George Washington University — both in Washington, D.C.; and
Myron Yanoff, M.D., Medical School and Hospital of the University
of Pennsylvania '

276 Pages. 490 Iliustrations {19 in full color}. 1972. $25.00

This new book. provides a detailed introduction to
contemporary histology and cytology of ocular tissues,
emphasizing the human tissues. The approach is also new in
that the structure of the eye is discussed from the
three-tissue concept {a cytologic approach) which is
complimentary to the older three-layered concept.
Transmission electron microscopy of all the ocular tissues is
described, a collated group of pertinent references in the
field is provided, and correlation is made with clinical
observation wherever possible. Scanning electron micro-
copy is also included.

DERMAL PATHOLOGY

With 17 Contributors. Edited by James H. Graham, M.D., College of
Medicine, University of California at Irvine; Waine C. Johnson,

M.D., Temple University School of Medicine; and Elson B. Helwig,

M.D., Armed Forces Institute of Pathology.
830 Pages. 879 lllustrations. 1972, $45.00

This highly illustrated book presents basic and modern
concepts of dermal pathology including related anatomy,
histology, electron microscopy, and histochemistry.
Diseases which show similar histopathologic features are
placed next to each other in order to stress the differential
diagnosis and emphasize the differentiating features
between these diseases. The scope includes cytodiagnosis,
inflammatory dermatoses, granulomatous dermatoses, nevi
and neoplasms, and reticuloendothelial and alternative
dermatoses.

ELECTRON MICROSCOPY
OF HUMAN BLOOD CELLS

By Yasukazu Tanaka, M.D., Veterans Administration Hospital, San
Francisco; and Joseph R. Goodman, Ph.D., School! of Medicine,
University of California.

430 Pages, 349 lllustrations. 1972, $25.00

In an atlas-like presentation, this book illustrates and
discusses the normal and pathologic aspects of the human
blood cell. Presenting all human blood cell types with a
description, morphology and cytogenesis of each, the text
relates current concepts of function and disease, and
includes techniques and solutions applicable specifically to
hematological specimens prepared for the electron micro-
scope.

RECENT BOOKS FROM HARPER & ROW

ATLAS OF NEUROPATHOLOGY
By Sumner ). Zacks, M.D., University of Pennsylvania School of
Medicine

416 Pages. 341 lllustrations. 1971. $18.00

One hundred and fifty-one plates, representing over three
hundred photographs of gross specimens, photomicrographs
and electron micrographs, survey the world of neurologic
diseases. All the plates have been carefully chosen to make
the pathologic lesions readily evident. Brief case summaries,
placing each lesion in clinical perspective, are also included.

AGENTS OF BACTERIAL DISEASE

By Albert S. Klainer, M.D., West Virginia University Medical Center;
and lrving Geis, Medical Illustrator.

Approx. 224 Pages. Approx. 100 illustrations, 1973. Approx.
$15.00

This new text presents a unique visual approach to the
study of the common bacteria which cause human disease.
It is profusely illustrated with scanning electron photo-
micrographs and detailed diagrammatic illustrations in
order to permit rapid assimilation of the subject matter
with a minimum of textual material. The photomicrographs
provide stunning visual insight into the morphology of
numerous bacteria.

: HARPER & ROW Publishers, Inc.
i Medical Department

i 2350 Virginia Ave.

Hagerstown, Md. 27740

Rush the following books to me on 30-day approval:
{0 DERMAL PATHOLOGY

i Graham, Johnson, & Helwig ........... e $45.00 i
: 0 OCULAR HISTOLOGY
P O Fine&Yanoff......... it 25.00
i 0 ATLAS OF NEUROPATHOLOGY
L ZacKS i 18.00 ;
: 0 AGENTS OF BACTERIAL DISEASE
PoOKlainer & Geis . .. e 15.00 i
i 0 ELECTRON MICROSCOPY OF HUMAN BLOOD :
: CELLS é

Tanaka & Goodman ..............c..c..... 25.00
i0  Billme

O  Check enclosed (Harper pays postage & handling)

Name ... e e
AdAress ..ot i i e e




world’s two easiest-to-operate Electron Microscopes,

The EM 9S-2 is known as the easiest=to-operate
EM, absolutely reliable, and most compact. Its
features are:

Resolution = 7 & point-to-point guaranteed
Magnification 0-60,000,steps and zoom
Accelerating Voltage = 60 kV
Foolproof Airlock - safe and fast to operate
Specimen Handling Facilities - with standard
specimen holder + 6° tilt for stereophotography
Fully Automatic Camera System - ploneered by Zeiss
of fering spot reading, electronic densitometer
in screen's center ==
correct exposure every time ==
5-digit numbering system ==
automatic negative advance ==
empty-magazine indicator activated by single
control ==
In short ~- The most EM for the price

The EM 10 == a new approach to high-resolution
electron microscopy. In addition to its 3.5 8
point-to=point guaranteed resolution, it incorporates
outstanding features every electron microscopist

and researcher would want to have at his fingertips:

Resolution = 3.5 & point-to-point guaranteed, due to
precision electron optics and utmost electronic and
mechanical stability of the advanced, modular design

Magnification - £rom 100x-200,000x digitally displayed,
selectable by single control, with reproducibility
better than 1.5%

Acceleration Voltage - in four steps from 40-80 kV

Specimen Airlock - pre-pumped. Specimen insertion
time 30 secs.

Specimen Handling Facilities - for tilt and rotation,
eucentric gonlometer stage

Photographic System -~ The most advanced on the market.
Fully automatic, single-control-operated exposure.

3 fully automatic cameras for instant switch=over

and total capacity of 145 frames ==

automatic raising and lowering of fluorescent screen ==
S5=character automatic negative identification ==
override possibilities == :

Automatic Vacyum - single push=button operation )

X-ray Radiation Protection System == leakage=proof under
all working conditions

And Many More...

Your local ZEISS office: »
Carl Zeiss, Inc, : . ‘

3131 West Alabama THE GREAT NAME IN OPTICS
Houston, Texas 77006 ' '

(713) 524-3895,

WEST GERMANY




auloscan

scanning electron microscopy

Titanium fracture Selected area electron Channeling contrast

channeling pattern
ETEC

CORPORATION

3392 Investment Boulevard ¢« Hayward, California 94545 « Telephone (415)783-9210




High Performance
Electron Microscope

SIEMENS ‘ ELMISKOP 101

SIEMENS

CORPORATION 4101 San Jacinto, Houston, Texas 77004, Phone: (713) 524-2921
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Editorial

An Analysis of the National Institutes of Health
Research and Training Budgets, Past, Present and Future

Three months ago I wrote a letter to President Nixon explaining my thanks
to my government for the important part it has played in my own training and
in the support of my research activities.

I also expressed my concern over a possible decrease in funding of basic
research (not including contract grants) and decreased funding for research
training grants and training fellowships.

My letter to The President was referred to a Mr. Storm Whaley, Associate
Director for Communications at the National Institutes of Health. Mr. Whaley's
response explained that "The Administration's understanding of and appreciation
for the importance of biomedical research and its fruits is reflected in the continued,
indeed the increased, support of such activity in the new budget. The President
has asked for support at a time when every effort is being made to limit Federal
expenditures and to eliminate nonproductive programs". Mr. Whaley also informed
me of a new research and training program.

Well, this all sounds fine and I began to wonder if I were misinformed,
so I asked him to send me specific budgetory information on the grant situation
and on the new training program. After several more letters back and forth,

I was able to get the budget information I needed to assess the situation myself.
The budget is reproduced here for your information.

Millions of Dollars
{Rounded Off to Nearest Million)
1972 1973 1974
President's
Type of Grant Budget
I. Regular Research Programs :
Noncompeting Projects
(Continuation Grants) 357 428 461
Competing Projects
(New or Renewal Grants,

Peer Review) 208 159 120

Subtotal 565 587 581
II. Fellowships 46 37 32

and

Training Grants 140 113 _97

Subtotal 186 150 129
III. Research and Development

Contracts (No Peer Review) 230 246 290

Total of Three Categories 981 983 1000




The funds for regular research grants in The President's 1974 budget
is decreased 6 million dollars over 1973. While the funds for research and fellow-
ships have decreased 21 million dollars from 1973 to 1974, at the same time the
amount of money for contract grants is increased by 44 million.

More specific information on the regular extramural research program
budgets of the various research institutes shows that all institutes are taking
cuts except for the Cancer Institute and the Heart and Lung Institute.

The most appalling aspect of the budget is the realization that competing
research grant funds are on a straight line decrease which, if extrapolated,
will reach zero by mid-1976! Many more things can be said at this point but
I will let the reader say them.

Regarding the Administration's new fellowship announcement, I have specif-
ically asked Mr. Whaley three times for further information on the new fellowship
program but no further information has been forthcoming.

At this point, each of us must consider what the future holds for biomedical
research and training opportunities. Certain trends seem apparent. Training
funds are decreasing as are regular research grants (competing grants are decreas-
ing at an alarming rate). On the other hand, contract grants are up. Some alter-
natives can be listed:

1. Fight back, change the trend.

2. Start thinking in terms of contract grants. By the way, who decides on these
contract grants anyway?

3. Drop out of research.

Perhaps it is time for TSEM as an organization to consider the situation.
As for me, I opt for fighting back because I consider contract grants much less
productive. Although the peer review is subject to criticism, I think it is the
best system we now have for judging grant applications. One can always drop
out but if one is really interested in doing research he can find a way.*

IVAN L. CAMERON

Newsletter Editor

* The Editor is on his way to Canada for six months.




PRESIDENT'S MESSAGE

The original concept of the formation of an EM society 'in the State of Texas
was started by two prominent electron microscopists in Texas. I am speaking of
Drs. Bill Philpot and Lea Rudea of Rice University.

Questionnaires were originally sent out to many people and EM labs in the
spring of 1965 to have an organizational meeting. As a result, 38 interested people
arrived one night in May of 1965 at Rice University and the T.S.E.M. society's
first slate of officers consisted of:

President - Dr. Bill Philpot, Rice

Vice President - Dr. Lea Rudea, Rice

Secretary - Mr. Don Benifiel, Dow Chemical

Treasurer - Mr. Glenn Williams, Southwestern Medical School
Program Chairman - Mr. Harwood Johnson, Ivan Sorvall

Since the original 38 members, the T.S.E.M. has grown to over 300
individual members and 22 corporate members. The society has truly lived up
to its original purpose and intent, i.e., 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.

The society, in eight years of existence, has not only lived up to its purpose
but everyone has benefited in innumerable ways from its tri-annual meetings. The
T.S.E.M. has had many outstanding and famous men in the field of electron micros-
copy as their guest keynote speakers. Just to name a few: Drs. Cecil Hall, Russell
Barrnett, John Luft, George Palade, Keith Porter, Al Crewe, Dan Pease, John
Watson, Fernandez-Moran and many others.

Believe me, the T.S.E.M. has genuinely established itself as one of the
nation's leading local E.M. societies. '

Other achievements of the T.S.E.M. have been the joint symposium with the
L.S.E.M. We have jointly met with the L.S.E.M. for the past two years; once in
Fort Worth and most recently in New Orleans. They were both very successful
meetings, even though Bourbon Street was covered with snow.

As the 9th President of T.S.E.M., I feel quite humble in being elected to head
such a prestigious society. I pledge to you as members and to the T.S.E.M. society
as an organization that we will continue to have one of the country's most outstanding
societies of electron microscopy.

Our tremendous growth has been largely due to the great works and efforts
of many officers and members during the past eight years and I would like to
personally thank all of them for their many contributions. They have made the




T.S.E.M. the high caliber of EM society that we have today. We can all be very
proud to be a2 member of the Texas Society for Electron Microscopy.

ROBERT A. TURNER

President




T.S.E.M. MINUTES

The T.S.E.M. business meeting was held Friday, May 25, 1973, at 8:15 P.M.,
at the Jack Tar Hotel, Galveston, Texas. President Dimitrij Lang presided. The
minutes of the last meeting were read and approved. The treasurer's report was
read and approved.-

D. Lang announced the below items:

1. The ballot to amend the term of Treasurer and Secretary to two years was
approved.

2. The new officers for next year.

3. W. Kischer had resigned as Newsletter Editor and has been replaced by
Ivan Cameron.

4. The New Orleans abstracts will be published in the Texas Reports on
Biology and Medicine.

5. The next joint LSEM-TSEM meeting would be held in February, 1974, in

San Antonio.

Randy Scott suggested two individuals be nominated to each T.S.E.M. office
in the future. No action was taken.

Bob Turner suggested that a committee might be needed to rewrite the con-
stitution in the future. No action was taken.

Ward Kischer noted that Siemens was the sponsor for the evening social and
other contributions to the meeting were made by Brinkman, Curtin-Matheson, Kent-
Cambridge and Reichert.

Ward Kischer moved that the current diamond knife committee be abolished
and that the Newsletter Editor be appointed to chair a new committee. The motion
passed.

Ward Kischer spoke to the point of having previous T.S.E.M. officer's
expertise and support used more. After discussion Kischer moved to have the new
excecutive committee consider a letter to the entire membership, with emphasis on
old officers, soliciting support. The motion passed 12 for, 3 against. Subsequently,
the Newsletter Editor was appointed to write the letter.

Ward Kischer suggested that the new Executive Committee consider travel
grants to, in order of priority, 1) senior graduate students, 2) junior faculty,
3) technicians, and 4) senior faculty. No action was taken.

Bob Turner commended the local arrangements committee for the meeting,
especially the low rates for the rooms and luncheon, and expressed hope that low
rates could be obtained at future meetings.




The meeting adjourned at 9:20 P.M.

JERRY BERLIN

Secretary

ANNOUNCEMENTS

The joint TSEM-LSEM symposium will be held at the Menger Hotel, San
Antonio, Texas on February 8th and 9th, 1974. This meeting will solicit
presentations from all TSEM-LSEM members and the abstracts of the meeting will
be published in the Texas Reports on Biology and Medicine.

The spring meeting is intended to be a workshop-graduate student meeting
to be held at Texas A & M University, May 17th and 18th, 1974. Papers will be
presented by graduate students only and they will also chair each session. This
meeting is intended to appeal to the graduate community by providing inexpensive
housing and meals. In addition, TSEM is currently working on an award program
to be given to outstanding student presentations. Details will follow in subsequent
announcements.




TREASURER'S REPORT
TEXAS SOCIETY FOR ELECTRON MICROSCOPY
Through September 11, 1973

Total Assets:

Balance on hand

Allocation of Funds:

A. Bank Account:
University Bank at Fort Worth
B. Certificate of Deposit:

University Bank at Fort Worth

$3,231.85

2,231.85

1,000.00

$3,231.85




FINANCIAL REPORT

T.S.E.M. Spring Meeting
Galveston, Texas

May 25-26, 1973

Receipts:

A. Registration fees and dues

B. Dues received during pre-registration

C. Balance from Secretary's operating account

Disbursements:

A, Plaque for Russel Barrnett, Guest Lecturer
(Note: $14.54 had already been credited to our
account because Emblem & Badge Co. mistakenly
overcharged us for the Watson, Dempsey and
Fernandez-Moran plaques. Thus, this check was
in the amount of $2.40)

B. Dr. Norman Granholm
(Note: for newsletter typing)

C. Dr. Russell Barrnett
(Note: personal and travel expenses, $258.98;
Honorarium, $50. 00)

D. U.T.M.B. Print Shop
(Note: Printing T.S. E. M. Newsletter)

E. Dr. Terry Hoage

F. Jack Tar Hotel
Note: $ 18.00 ..... Coffee break

15.20 ..... Barrnett's room
159.60 ..... 70 lunches at $1.90 each,
plus tax and tip

G. Dinner for Russell Barrnett and T. S. E.M. officers,

Robert Turner and Joe A. Mascorro and member,
Lonnie Shepherd

$

932.72
70.50

46,00

16.94

26.25

308.98

374.27

17.40

192. 80

34,01




Donations

and Support:

A'

Ivan-Sorvall, Mr. Robert Bostick

Siemens Corp., Mr. Dietrich Voss
(Approximate cost for the Social Hour)

Kent-Cambridge Scientific, Mr. Carl Freeman
(Reimbursement for entertainment during Social)

Reichert Division/American Optical Corp.,

Mr. Howard Hayden
(Reimbursement for coffee break)

Brinkmann Instruments, Mr. Helmut Schares
Univ. of Texas Medical School at Houston,

Dr. Joe G. Wood
(Partial payment for Guest Lecturer's expenses)

Newsletter Advertisements:

A-.

B.

C.

Curtin/Matheson
Carl Zeiss, Inc.

Philips Electronics

Note: Under Disbursements:

E. Dr. Terry Hoage, $17.40 for cost of printing programs

H.

Summary:

Entertainment (Mr. Andres Garza)

Total Receipts (from fees and dues)

Total Disbursements

(Dr. Wood, Mr. Freeman and Mr. Hayden will reimburse the

Society for $155.50 of this amount)

Total Donations & Support

(Not including Social Hour contribution which is billed directly

to Mr. Voss)

Total Newsletter Ads

$ 100.00

370.00

37.50

18. 00

50. 00

100. 00

50.00

50. 00

50. 00

37.50

$1,049.22

1,008.15

305.50

150. 00




Bank balance prior to meeting 823.74

Bank balance after meeting $1,293.26




References on Freeze-Etch - Compiled by Dr. Gene L. Colborn

FREEZE ETCH OBSERVATIONS OF RAT LUNG. J. C. Balton. 197I.
Anat., Rec, 170: 471-483,

FREEZE-ETCHING: A CLASSICAL VIEW, R. B. Park. 1972. Ann. N.Y.
Acad, Sci. 195: 262-272,

THE STRUCTURE OF CHOLESTERYL ESTER MESOPHASES REVEALED
BY FREEZE-FRACTURING. J. E. Lydon, et al. 1972, Biochem.
Biophys. Acta 260: 298-322.

FREEZE FRACTURE FACES OF INNER AND OUTER MEMBRANES OF
'MITOCHONDRIA. R. L. Melnick, et al, 1971. Biochem. Biophys.
Acta 253: 503-508,

THE NUCLEAR ENVELOPE IN FREEZE ETCHING. J. Kartenbeck, et al.
1971, Ergeb. Anat, Entwicklungsgesch 45: 3-55,

TRYPANOSOMA CONGOLENSE: FINE STRUCTURE STUDY BY THE CARBON
REPLICA AND FREEZE ETCH TECHNIQUE. T. M. Seed, et al,
1972. Exp. Parasitol. 31: 399-406.

STUDIES ON FREEZE-ETCHING OF CELL MEMBRANES, K. Muhlethaler,
1971. 1Int. Rev., Cytol. 31: 1-19.

FREEZE ETCHING OF AZOTOBACTER VINELANDU: EXAMINATION OF
WALL, EXINE AND VESICLES, G. D. Cagle. 1972. J. Bacteriol.
109: 1191-1197,

A METHOD FOR PREPARING COMPLEMENTARY HALVES OF FREEZE ETCH
REPLICAS OF MICROORGANISMS FOR TRANSMISSION ELECTRON
MICROSCOPY. B. J. Veltri, et al. 1971. J. Microsc, (Oxf.) 93:
191-196.

FROZEN FRACTURED VIRUSES: A STUDY OF VIRUS STRUCTURE USING
FREEZE-ETCHING. J. H. Willison, et al. 1972. J. Microsc. (Oxf.)
95: 397-411.

SOME OBSERVATIONS ON THE FILAMENTS OF FROZEN-ETCHED STRIATED
MUSCLE. J. H. Willison. 1972. J. Microsc. (Oxf.) 95: 511-518,

SOME ARTIFACTS OF THE FREEZE ETCHING TECHNIQUE, W. F. Dunlop,
_ei_a_,];_.' 1972. J. Ultrastruct, Res. 40: 391-400.

A FREEZE FRACTURE STUDY OF BULLFROG GASTRIC OXYNTIC CELLS,.
T. Forte, _e_i_:_il_. 1971. J. Ultrastruct, Res. 37: 322-334,




HUMAN SPERMHEAD ULTRASTRUCTURE: A FREEZE-ETCHING STUDY.
J. K. Koehler. 1972. J. Ultrastruct, Res. 39: 520-539,

AMPHIBIAN YOLK PLATELET ULTRASTRUCTURE VISUALIZED BY FREEZE-
ETCHING., R. Leonard, _e_t_?_l_, 1972, J. Ultrastruct. Res, 40: 1-24,

FREEZE-ETCHED SURFACES IN POTATO STARCH, R. Leonard, EEEL.
1972, J. Ultrastruct., Res., 39: 85-95,

THE INTERPRETATION OF IMAGES OF CROSS-FRACTURED FROZEN-ETCHED
AND SHADOWED MEMBRANES, K. G. Lickfeld, et al, 1972,
J. Ultrastruct, Res. 38: 279-287.

MYOFILAMENTS AND CROSS BRIDGES AS DEMONSTRATED BY FREEZE-
FRACTURING AND ETCHING. D. G. Rayns. 1972, J. Ultrastruct.
Res. 40: 103-121,

FREEZE-ETCH STUDIES OF PROTEIN BODIES IN WHEAT SCUTELLUM,
J. G. Swift, et al. 1972, J. Ultrastruct. Res. 40: 378-390.

TEMPERATURE AND CONTAMINATION DEPENDENT FREEZE-ETCH IMAGES
OF FROZEN WATER AND GLYCEROL SOLUTIONS., L. A. Staehelin,
etal., 1971, J. Ultrastruct, Res. 37: 146-168,

RECENT PROGRESS IN THE FREEZE-ETCHING TECHNIQUE. H. Moor.
1971, Philos. Trans. R. Soc. Lond. (Biol. Sci.) 261: 121-131,

FREEZE-ETCHING STUDIES ON MUSCLE, D. G. Rayns. 1971l. Philos. Trans.
R. Soc. Lond. (Biol. Sci.) 261: 139-142,

THREE DIMENSIONAL FREEZE ETCH ELECTRON MICROSCOPY.,
H. R. Friederici. 1970. Proc. Inst. Med. Chic. 28: 77.

IMPROVED CRYOFIXATION APPLICABLE TO FREEZE ETCHING. L. Bachmann,
etal. 1970. Proc. Natl. Acad. Sci. 68: 2149-2152,

SCANNING AND TRANSMISSION ELECTRON MICROGRAPHS OF THE SAME
FROZEN FRACTURED SURFACE. R. L. Fucci, et al, 1971. Stain
Technol, 46: 279-284,

PREPARATION OF TISSUE FOR SCANNING ELECTRON MICROSCOPY: FREEZE
FRACTURING AS A TECHNIQUE FOR ENHANCING VISIBILITY OF
STRUCTURAL RELATIONSHIPS, L. T. Germinario, et al. 1971,

Stain Technol., 46: 249-251,

PRODUCTION AND CLEANING OF FREEZE ETCH REPLICAS WHICH SHOW
COMPLEMENTARY SURFACES OF FROZEN FUNGUS SPORES AND
HYPHAE. W. M. Hess. 1972, Stain Technol, 47: 249-255,




DEMONSTRATION OF LIPIDS BY FREEZE-ETCHING TECHNIQUE AND ITS
RELATION TO THE STRUCTURAL ANALYSIS OF BIOLOGICAL
MEMBRANES, H. W. Meyer, et al. 1970. Exp. Pathol. (Jena)

4: 47-59, ‘ '

THE FINE STRUCTURE OF PSEUDOMONAS AERUGINOSA AS ANALYZED BY
FREEZE-ETCHING, ULTRAMICROTOMY AND CRYO-ULTRAMICRO-
TOMY. XK. G. Lickfeld, E.Eﬁ‘l: 1972, J. Ultrastruct. Res. 38: 27-45.

FREEZE ETCHING PREPARATION OF TISSUE FRAGMENTS WITH THE
EPA 100 DEMONSTRATED ON THE NOSE SEPTUM OF THE MOUSE.
V. Sleytr, et al. 1972, Mikroskopie 28: 257-268.

WASHING APPARATUS FOR FREEZE-ETCH REPLICA FRAGMENTS,
T. E. Jensen, e_tgl. 1973, Stain Technol. 48: 43-44. -

THE FINE STRUCTURE OF FREEZE-FRACTURED BLOOD PLATELETS.
J. G. White. 1973. Am. J. Pathol. 70: 45-56.

FREEZE-ETCHING. A, W. Robards, et al, 1972. Lab. Prat. 21: 254-260.

INSULIN RELEASE BY EMIOCYTOSIS: DEMONSTRATION WITH FREEZE-
ETCHING TECHNIQUE, L. Orci, et al., 1973. Science 179: 82-84,

EXOCYTOSIS IN THE ADRENAL MEDULLA DEMONSTRATED BY FREEZE-
ETCHING. V. Smith, et al, 1973. Science 179: 79-82,

FREEZE-FRACTURED ACHOLEPLASMA LAIDLAWII MEMBRANES: NATURE
OF PARTICLES OBSERVED, M. E. Tourtellotte, et al. 1973,
Science 179: 84-86.

FREEZE-ETCHING OF BACTERIA, C. C. Remsen, et al. 1972. Int. Rev.
Cytol. 33: 253-296.

FREEZING ARTIFACTS IN FROZEN-ETCHED REIZOPUS ARRI-]IZUS“
SPORANGIOSPORES. W. M. Hess, et al, 1972. Mycologia 64: 1164~
1166, ' o

EVIDENCE FOR DIFFERENT DISPOSITIONS OF PARTICLES ASSOCIATED WITH
FREEZE-ETCHED MEMBRANES, V. Speth, et al, 1972, Brief Report.
Protoplasma 75: 341-344. B

OBSERVATIONS ON SPECIAL STRUCTURE OF THE NUCLEAR MEMBRANE BY
THE FREEZE-ETCHING TECHNIQUE, H. W. Meyer. 1972.
Protoplasma 75: 313-321,

THE ARRANGEMENT OF MEMBRANE PROTEINS, STUDIES OF ERYTHROCYTK
GHOSTS BY FREEZE-ETCHING., H. W. Meyer, et al. 1972.
Protoplasma 75: 255-284,




FREEZE-FRACTURED MYOSIN FILAMENTS. S. Bullivant, et al. 1972.
J. Cell Biol. 55: 520-524,

MORPHOLOGY AND MORPHOGENESIS OF SINDBIS VIRUS AS SEEN WITH
FREEZE-ETCHING TECHNIQUES, D. T. Brown, et al. 1972.
J. Virol. 10: 524-536,

INHIBITION OF SINDBIS VIRUS RELEASE BY MEDIA OF LOW IONIC STRENGTH:
AN ELECTRON MICROSCOPE STUDY. M. R. Waite, et al. 1972.
J. Virol, 10: 537-544,

FRACTURE FACES OF FROZEN MEMBRANES, D. Branton. 1966. Proc.
Nat. Acad. Sci., USA, 55: 1048-1056.

A SIMPLE FREEZE-FRACTURE REPLICATION METHOD FOR ELECTRON
MICROSCOPY. S. Bullivant, et al. 1966, J. Cell Biol. 29: 435-447.

FRACTURE FACES OF FROZEN MYELIN, D. Branton. 1967. Exp. Cell Res,
45: 703-707.

FREEZE-ETCHING OF CHLOROPLASTS FROM GLUTARALDEHYDE-FIXED
LEAVES. R. B. Park, et al. 1966. Brookhaven Sympos. Biol. 19:
341-352, :

USE OF FREEZE-ETCHING IN THE STUDY OF BIOLOGICAL ULTRASTRUCTURE,
H. Moor. 1966, Int. Rev, Exp. Path. 5: 179-216.

STRUCTURAL FEATURES OF MESOSOMES (CHONDROIDS) OF BACILLUS
SUBTILIS AFTER FREEZE-ETCHING, N, Nanninga. 1968, J. Cell
Biol., 39: 251-263.

THE FREEZE-ETCHED BACTERIAL NUCLEUS, A CONTRIBUTION TO THE
CLARIFICATION OF ITS TERTIARY STRUCTURE., K. G. Lickfeld.
1968, z. Zellforsch, 88: 560-564,

THE FREEZE-ETCH SPECIMEN PREPARATION TECHNIQUE FOR ELECTRON
MICROSCOPY. T. N. Tahmisian, et al. 1968. US AEC Argonne
Nat., Lab, 294-298.

ULTRASTRUCTURE OF PROXIMAL TUBULE CELLS IN MOUSE KIDNEY AS
REVEALED BY FREEZE-ETCHING., L. V. Leak. 1968. J. Ultrastruct.
Res. 25: 253-270.

MEMBRANE STRUCTURE AS SEEN WITH A DOUBLE REPLICA METHOD FOR
FREEZE FRACTURING. E. Wehrle, et al. 1970. Exp. Cell Res. 59:
336-339,




THE FINE STRUCTURE OF FROZEN ETCHED MITROBACTER CELILS.
A, P. van Gool, et al. 1969. Arch., Mikrobiol, 69: 281-293.

A FREEZE-ETCH STUDY OF MEMBRANES IN THE YEAST WICKERHAMIA
FLUORESCENS. H. Bauer. 1970. Canad, J. Microbiol, 16: 219-222.

RAT RETINAL RODS: FREEZE-FRACTURE REPLICATION OF OUTER SEGMENTS,
’ T. S. Leeson. 1970, Canad, J. Ophthal. 5: 91-107.

FREEZE-ETCHING AND DIRECT OBSERVATION OF FREEZING DAMAGE.
R. L. Steere. 1969. Cryobiology 6: 137-150.

THE FREEZE-CLEAVE APPROACH TO THE ULTRASTRUCTURE OF FROZEN
TISSUES. R. S. Weinstein, et al, 1967, Cryobiology 4: 116-129.

PERIPLASMIC STRUCTURE OF FROZEN-ETCHED AND NEGATIVELY STAINED
CELLS OF BACILLUS LICHENIFORMIS AS CORRELATED WITH
PENICILLINASE FORMATION, B. K. Ghosh, et al. 1969, J. Bact,
100: 1002-1009.

SURFACE STRUCTURE OF AZOTOBACTERVINELANDII CYSTS AS REVEALED
BY FREEZE-CLEAVING. V. M. Koo, et al. 1969. J. Bact, 100:
1105-1107,

MACROMOLECULAR SUBUNITS IN THE WALLS OF MARINE PHOTOSYNTHETIC
BACTERIA. C. C. Remsen, 1970. J. Bact, 103: 254-257.

MEMBRANE SPLITTING IN FREEZE-ETCHING. COVALENTLY BOUND
FIRRITIN AS A MEMBRANE MARKER, P, Pinto da Silva, et al. 1970,
J. Cell Biol, 45: 598-605,

DEMONSTRATION OF THE OUTER SURFACE OF FREEZE-ETCHED RED
BLOOD CELL MEMBRANES, ' T. W. Tillack, et al., 1970, J. Cell
Biol., 45: 649-653,

ULTRASTRUCTURE OF THE RABBIT NEURAL LOBE AFTER FREEZE
'ETCHING, A. Livingston., 1969. J. Endocr. 45: Suppl. 12-13.

THE STRUCTURE OF DILUTE LECITHIN-WATER SYSTEMS REVEALED BY
FREEZE-ETCHING AND ELECTRON MICROSCOPY. D. J. Fluck,
et al. 1969, J. Ultrastr. Res, 29: 416-429,

UNIQUE CLEAVAGE PLANES IN FROZEN RED CELL MEMBRANES.
R. S. Weinstein, et al. 1970. Proc. Soc. Exp. Biol. Med, 134: 1195-
1198, '




THE FINE STRUCTURE OF THE PELLICLE OF EUGLENA GRACILLIS AS
REVEALED BY FREEZE-ETCHING, F. D. Schwelitz, et al, 1970.
Protoplasma 69: 341-349,

THE FINE STRUCTURE OF THE CELL WALL AND CYTOPLASMIC MEMBRANE
OF CLOSTRIDIUM NIGRIFICANS DEMONSTRATED BY MEANS OF
FREEZE ETCHING AND CHEMICAL FIXATION TECHNIQUES.

V. Sleytr, et al. 1969. Arch. Mikrobiol, 66: 40-58,

ELECTRON MICROSCOPIC FINDINGS BY MEANS OF FREEZE ETCHING
TECHNIC OF COLLAGEN CONNECTIVE TISSUE OF THE HUMAN SKIN,
H. Berger. 1969, Hautarzt 20: 225-228,

IMPROVED RESOLUTION IN FREEZE-ETCHING. L. Bachmann. 1969.
Histochemie 20:; 133-142,

FREEZE-ETCHING AND THE STRUCTURE OF BIOLOGICAL MEMBRANES.,
H. W. Meyer, et al. 1969. Protoplasma 68: 253-270,

COMPARTMENTS AND MEMBRANE STRUCTURE OF HEART MUSCLE
MITOCHONDRIA DEMONSTRATED BY FREEZE ETCHING TECHNIC,
C. Ruska, et al. 1969, Z. Zellforsch. 97: 298-312. .

DEMONSTRATION OF DNA OF BACTERIA AND PLASTIC BIOLOGICAL
STRUCTURES BY MEANS OF FREEZE-ETCHING. P. Giestrecht. 1968
P. Zbl. Bakt (Orig.) 207: 198-221,

THE CLEAVING OF MEMBRANES DURING FREEZE-ETCHING DEMONSTRATED
ON ERYTHROCYTE GHOSTS AND ALTERATIONS OF THE MEMBRANE
STRUCTURE BY TREATMENT WITH UREA, H. W. Meyer, et al,

1970. Protoplasma 70: 233-246.

THE ULTRASTRUCTURE OF THE NEXUS. N. S. McNutt, et al. 1970.
J. Cell Biol. 47: 666-668.




SCANNING AN AMOEBA

Amoebae have many talents. They divide and multiply; they invest,
ingest, digest, then replicate, fabricate, applicate, operate, ambulate,
degenerate, and defecate. They have fission, fusion and in general
create illusion, delusion, and confusion.

One aspect of amoeboid movement that is most confusing is the
continual cellular shape deformation. An amoeba may be monopodial one
minute and polypodial the next. It has numerous appendages which extend,
retract, diverge, or disappear. As a cell migrates, pseudopodia may
bifurcate repeatedly during extension producing a series of Y junctions.
The surface outline may appear smooth or folded or ridged. The surface
conformation is characterized by its variance of overall form, diversity
of rugosity, and general transient behavior. What properties of the
plasma membrane allow for such conduct? Is the membrane like a paper
bag which must wrinkle and fold to accommodate shape changes? Does the
membrane grow at expansion sites and degrow elsewhere? Can the membrane
molecules slide past one another like a fluid and so by shear deforma-
tion conform to any shape? Does it stretch Tike a balloon? Scanning
an amoeba can provide a few answers.

The micrographs show three characteristic forms displayed by
Amoeba proteus. Each form is photographed from several angles. Single
Cells are often seen to assume each of the shapes within a few minutes
time by sequential transformation from one form to another. The usual
order of occurrence is monopodial to bipodial to polypodial. The amoebae
were filmed during chemical fixation to record the direction of cyto-
plasmic movement within the pseudopodia. The cells were dried by lyophi-
lization and the entire preparation was performed in situ.

The pseudopodia and uroid, the physiological posterior, are general -
1y carried aloft although the advancing pseudopodial tip periodically con-
tacts the substratum. Upon contact the tip apparently adheres, a new
advancing front forms just above the adhesion site, and pseudopodial
extension continues. Substratum contact is also often provided by a
lateral extension resembling a flange. These appendages are functional
feet; that is, they provide support for the cell body and a frictional
resistance union with the surface, against which motile forces can push
to propel the cell. These functional feet are soon lifted as the uroid
passes over the attachment site. The remnants of the "feet" appear as
small protuberances of smooth outline attached to the uroid. They are
carried there for several minutes before being absorbed. The kinetics
of the "feet" are analogous to those of walking. When the center of
gravity is directed over the soles of a walker, the frictional resist-
ance is great enough to allow forward motion without siippage, but when
the gravity center is shifted ahead of the foot, as in a step, friction
is greatly reduced and the foot may be slipped or lifted easily. Simi-
larly, the amoeba places a foot on the substrate with its weight directly
over it, streams forward by pushing tangentially against the sole, and
finally 1ifts the foot when the cell bulk is displaced forward. So even




though amoebae may appear to be gliding smoothly over the substrate,
they are actually engaging in an amoeboid version of walking.
The conformation of amoeba feet departs from the general character
of the cell surface. The vertical walls of a foot are quite smooth in
comparison to the rest of the cell exterior and form sharp surface angles
with its sole. Most other surface contours are rounded rather than
angular. Tensile stress within the membrane is suggested by the smooth
surface with angulation as if the membrane were being stretched from
above, even though the weight of the cell is being borne by the structure
with accompanying compressive stress. Net membrane tension may not be
unexpected however, because the membrane in contact with the substrate,
being adherent, is compelled to remain stationary while adjoining membrane
surface is being pulled forward by pseudopodial extension. Thus tension
is exerted on the vertical sides of the foot by the moving surface of the
pseudopodium immediately above, resulting in the observed angularity and
smoothness.
Flange-Tike protrusions occur dorsally as well as laterally; they
lend the ridged appearance to the cell as seen optically. Pseudopodia
can extend in any direction from vertical to horizontal, but starved
cells like those in these micrographs typically motivate as if to
search the territory quickly in conquest of food. The most efficient
direction of pseudopodial extension for amoebae in a hurry would be
that displayed by these specimens - the horizontal projection. The cells
frequently support these cantilevered pseudopodia to extensions of half |
the cell length or more. A certain rigidity of the plasma membrane and |
its underlying gelatinous cortex is implied. |
The general appearance of the surface is slightly wrinkled (perhaps |
a preparation artifact, even though numerous smooth areas are visible),
but Tacks major surface folds and sites of extensive bunching. The
appearance is inconsistent with the paper bag theory of membrane deforma-
tion. For if the membrane, 1ike the bag, could neither quickly grow
nor shear nor stretch, pseudopodial retraction would result in bunching
and folding of membrane at the original base of the pseudopodium. Similar
bunching would necessarily occur at the juncture of the adhering feet to
the cell body, because the feet are first placed on the substrate from
the anterior of the cell and remain adherent until picked up by the
uroid. A1l forward moving membrane posterior to a foot would bunch up
behind it, being incapable of moving forward past the foot without
tearing. No such bunching is seen; in fact, in those instances where
serial feet occur, the connecting surface is quite smooth. ﬂ
The general appearance seems to belie the balloon model also.
Stretched balloons are smooth and rounded, even when stretched over some
internal structure. The most damaging evidence, though, is again the
feet. Feet laid down anteriorly and picked up posteriorily imply mem-
brane stretching though the entire cell length. What a recoil would
result upon 1ifting of the feet!
Growth and degrowth? Perhaps, but it would imply a virtually complete
membrane turnover each time the cell moves through its own length. This
has been shown to be highly improbable.




Membrane fluidity or plasticity is left as the probable primary
property for accommodation of cell deformation. A membrane is required
which can yield to tangential forces, as at the feet, and flow with tan-
gential slippage or shear but at the same time withstand the internal
pressure and other stresses without radial rupture. Thus the membrane
would possess greater transverse than tangential yield strength. The
principal aspect of such a membrane is tangential viscosity. The viscous
membrane model does not encounter the conceptual and physical difficulties
of the other models in commensurating with observed behavior. The model
seems entirely consistent with the surface morphology. Although folding,
growing, and stretching probably play a minor role in membrane deformation,
membrane viscosity may be the major property of accommodation. If a soap
bubble can have a viscous membrane, why not the talented amoeba?

Gerald Kirby

Assistant Professor

Department of Mechanical Engineering
Texas Tech University

Figure 1. Arrows in the schematic outlines indicate the direction of
cytoplasmic streaming as recorded on film at time of fixation. A1l
scales represent 25um. (a) Top view of a monopodial cell. The uroid
was moving forward with the same speed as the extending pseudopodium..

(b) and (c) are side views of the monopodial cell. (d) Top view of a
bipodial cell. The rectangular outline on the extending pseudopodium

is interpreted as debris. The protoplasmic contents of the uroid were
stationary with respect to the substrate so that material supplied to

the advancing tip was primarily efflux from the retracting pseudopodium.
Both lateral and dorsal flange like appendages are seen on this specimen.
(e) and (f) are side views of the same bipodial cell. A1l side views are
inclined 23° above horizontal.




Figure 1




Figure 2

Figure 2. Scale represents 25um. (a) Top view of polypodial cell.
Posterior and anterior ends were moving with the same speed. The bulk
of the uroid contained no streaming cytoplasm; it moved forward as if
pulled by the membrane of the extending pseudopodium. (b) Front view
of specimen inclined 35° above horizontal. The advancing cell has
placed 3 "feet" in contact with the substrate, the posterior one being
continuous with a broad suppoirting structure under the cell body.
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AREA NEWS

College Station

TEXAS A & M UNIVERSITY:

Dr. E. L. Thurston presented an invited lecture at Argonne
National Laboratory entitled ""X-Ray Analysis of Heavy Metals in Biological
Thin Sections''. ’

New Equipment:

12K Nova 1210 Mini Computer + Dual Drive Cassette Mag
Tape to be connected to the EDAX X-Ray Spectrometer.

Recent Publications:

Gustafson, R. A., and E. L. Thurston. 1973. Calcium
Deposition in the Myxomycete Didymium Squamulosum Mycologia (in press).

Thurston, E. L., J. R. Scott, and T. R. McKee., 1973. A
Practical Device for Processing Polaroid SS P/N Film Used With Scanning
Electron Microscopes. J. Microscopy (in press).

Scott, J. R., E. L. Thurston, and T. R. McKee. 1973. A
- Fine-Sieve Processing Container for Use in Critical Point Drying. J.
Microscopy (in press).

Fort Sam Houston

U.S. A, INSTITUTE OF SURGICAL RESEARCH:

Recent Publications:

Nash, G., F. D. Foley, and P. C. Langlinais. Pulmonary
Interstitial Edema and Hyaline Membranes in Adult Burn Patients: Electron
Microscopical Observations. Human Pathology (in press).

Houston

M.D. ANDERSON HOSPITAL:

A grant has been received to initiate a research project on
human prostatic cancer.

Recent Publications:



Seman, G., and L. Dmochowski. June, 1973. Viropexis of
Type B Particles in Reticulum Cell Sarcoma of R111/Dm Strain Mice. Cancer
Research, 33 (6): 1238-1246.

Visitors Giving Seminars:

Kalmon Perk, M.D., D.V.M., Professor and Head, Depart-
ment of Animal Histology and Physiology, Hebrew University, Jerusalem,
Israel, visited the Department of Virology, August 13, 1973, and presented
a seminar entitled "Structure and Ultrastructure in Ovine Pulmonary
Carcinoma''.

Maurice Panigel, M.D., D.Sc., Professor of Reproductive
Biology, University of Paris VI, Paris, France, visited the Department on
August 30-31, 1973. Professor Panigel presented a seminar entitled ''Physio-
pathology of Placental Exchange of Viruses in Primates and Humans'' on
August 30.

Dr. E. S. Priori presented a paper, ''Studies on Oncornoviruses
by Immunoferritin and Immunoperoxidase Electron Microscopy'', by L.
Dmochowski, M. Hoshino, T. Shigematsu, S. Hiraki, and E. S. Priori at
the Second International Conference on Comparative Virology, Mont Gabriel,
Quebec, Canada, August 22-25, 1973,

Other:

Dr. Dmochowski has been appointed to serve on the Ad Hoc
Committee on Varicella-Zoster Infection.

JOHNSON SPACE CENTER:

The Cellular Analytical Laboratory, National Aeronautics and
Space Administration, Johnson Space Center is supported by Northrop
Services, Inc., as prime contractor.

Three papers from the Cellular Analytical Labora’cory,m
Johnson Space Center, were presented at the Joint Meeting of the Electron
Microscopy Society of America and Electron Probe Analysis Society of
America, New Orleans, August 13-17, 1973:

"Electron Probe Microanalysis of Age Differences in Human
Red Blood Cells', L. C. Burns, Northrop Services, Inc., Houston, Texas,
and S. L. Kimzey, Johnson Space Center, Houston, Texas.

"Immature Muscle Sodium and Potassium Electron Microprobe
Investigation', B. L. Nichols, D. J. Sachen, and C. F. Haylewood, Baylor
College of Medicine, Houston, Texas, and L. C. Burns and S. L. Kimzey,
Johnson Space Center, Houston, Texas.




"Utilization of Ion Beam Etching in Conjunction with Scanning
Electron Microscopy to Study Red Blood Cell Structure'', M. Spector, L. C.
Burns, and S. L. Kimgzey, Clemson University, Clemson, S. C., and
Cellular Analytical Laboratory, Johnson Space Center, Houston, Texas.

Liackland Air Force Base

WILFORD HALL USAF MEDICAL CENTER:

Equipment Acquired by Department of Pathology includes a
Fullum Vacuum Evaporator.

The Electron Microscopy Branch operates primarily for
clinical diagnostic work and secondarily for research support in the Wilford
Hall Medical Center.

Lubbock
TEXAS TECH UNIVERSITY:

Continuation of Grants:

J. Berlin, The Initiation and Development of the Cotton Fiber,
sponsored by Cotton, Incorporated.

New Member:

Dr. Necip Guvan, Department of Geosciences.

New Faces:

Dr. Patrick St‘errette, Department of Anatomy, Texas Tech
University School of Medicine, formerly of Chapman's Lab at the Kansas

University Medical School.

Fannie Smith, Department of Biology, working on Ph. D.,
formerly of Hoage's Liab at Sam Houston State.

Visitors:
Department of Biology, Seminars last spring given by: Lynn
Margulis, Boston, '"Origin of Eukaryotic Cells'" and Robert Briggs, Indiana,

"Nuclear Transplants, etc.'.

New Orleans

TULANE MEDICAL SCHOOL:




New Faces:

Dr. I-1i Chen joined the Anatomy staff as a Visiting Research
Professor. He came from Taiwan Medical School. Dr. Chen trained in
UTMB, Galveston, under Dr. Robert Yates.

Robert Yates, Professor and Chairman, presented a paper
and also chaired a session at the Third European Anatomical Congress in
Manchester, England. Co-author was Jane Yates. The paper was entitled
"An Electron Microscopic Study of Motoneurons of the Spinal Cord of the
Rat Following Injections of Various Drugs''.

Joe Mascorro recently was appointed by the LSEM Executive
Council to serve as Acting Secretary of LSEM after that office was vacated as
a result of the Secretary moving out of Louisiana. Joe is also to serve as
liaison between TSEM and LSEM.

Recent Publications:

Mascorro, J. A., and R. D. Yates. Fine Structural Com-
parisons Between Paraganglion and Adrenal Medullary Cells. Tex. Rep.
Biol, Med. (in press).

Mascorro, J. A., and R. D. Yates. Innervation of Hamster
Paraganglia: An Ultrastructural Study. J. Morph. (in press).

A Review of Abdominal Paraganglia. In: EMSA Endocrinology
Symposium. Wiley & Son Publishers. (in press).

Mascorro, J. A., and R. D. Yates. Ultrastructure of Mitotic
Cells in Paraganglia of the Syrian Hamster. EMSA Proceedings, pp. 686-
687, 1973,

Mascorro, J. A., and R. D. Yates. Summer, 1973,
Occurrence of "Light'" and "Dark'' Chromaffin Cells in Newborn Hamster
Paraganglia. Tex. Rep. Biol. Med. U

Higgins, J. A., R. J. Barrnett, and R. D. Yates. The
Localization of Acetyl CoA Carboxylase at the Fine Structural Level. In:
Methods in Enzymology, M. A. Hayat, Editor. Van Nostrand Reinhold
Company, New York., 1973,

Yates, R. D., R. H. Rigdon, and J. A. Mascorro. Amyloid
in the Gastrointestinal Tract of Mice - An Electron Microscopic Study. 1973,
Tex. Rep. Biol. Med., 31: 89-97.




San Antonio
SOUTHWEST RESEARCH INSTITUTE:
New Equipment:

ETEC SEM with wavelength dispersive spectrometer + vacuum
evaporator and critical point dryer,

A Seminar was given at Naval Air Rework Facility, Alameda,
California, on electron channeling by Dr. D. Davidson.

TRINITY UNIVERSITY:
Instruments in Operation:
Hitachi HS-8, HUIIE. (These are not new, however, in an
earlier TSEM survey, they were not recorded.) Trinity has recently acquired
a Hitachi HS-4 vacuum evaporator and a LKB knife breaker.

Two Master's Candidates Have Completed Their Work:

George Conwell Smith, topic: Ultrastructure of the Daphnia
Compound Eye Subjected to Different Wavelengths of Light.

Sally Blanchard, topic: Light and Electron Microscopic
Investigation of a Timed Sequence of Iso and Allograted Mouse Heart.

THE UNIVERSITY OF TEXAS HEALTH SCIENCE CENTER:
New Equipment:

Denton freeze etch device, a Denton vacuum, and a Denton
critical point dryer.

Continuation of Grants:

E. K. Adrian, Cell Proliferation in Injured Nervous Tissue,
U.S.P.H. S.

V. Williams, Ultrastructural Aspects of Injured Cerebral
Cortex, N.I.H.

W. Winborn, Electron Microscopic Studies of Parietal Cells,

N.I. H.




Recent Publications:

Adrian, E. K., and M. G. Williams. Cell Proliferation in
Injured Spinal Cord. An Electron Microscopic Study. J. Comp. Neurol.
(in press).

Tingle, L. E., W. A, Pavlat, and I. I.. Cameron. 1973. Sub-
lethal Cytotoxic Effects of Mercuric Chloride on the Ciliate Tetrahymena
pyriformis. J. Protozool., 20 (2): 361-304.

Shiino, M., G. Williams, and E. G. Rennels._ 1973. Thyroid-
ectomy Cells and Their Response to Thyrotrophin Releasing Hormone (TRH)
in the Rat. Z. Zellforsch. Micros. Anat., 138: 327.

Shiino, M., and E. G. Rennels. 1973. Ultrastructural
Observations of Gonadotrophin Release in Rats Treated Neonatally with
Testosterone. Tex. Rep. Biol. Med., 31: 215,




T.5.E. M. PLACEMENT SERVICE

Electron
Microscopist

Northrop is searching for a B.S. or M.S. level graduate in the Biological
Sciences with a minimum of two years experience in transmission Electron
Microscopy of animal or human tissues. Interpretation of electron photo-
graphs required. Scanning Electron Microscopy and/or proficiency in the
visual recognition and classification of red blood cells relative to morphology
preferred. Will be assigned to the Space Sciences Laboratory at the Johnson
Space Center, Houston, Texas.

Send resume to:
Northrop Services, Inc.
P. O. Box 34416
Houston, Texas 77034

An Equal Opportunity Employer.

Laboratory and
EM Technicians

The University of Texas Medical School at Houston has openings for two
laboratory and EM technicians. Interested parties may contact Division of
Neuroscience, The University of Texas Medical School, Houston, Texas 77025,

An Equal Opportunity Employer.




Abstracts of Papers Presented

at the

Fall, 1973, Meeting of the

TEXAS SOCIETY FOR ELECTRON MICROSCOPY

Mayan Dude Ranch

Bandera, Texas

September 28-30, 1973
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TRANSMISSION REPLICATION LIGHT SCANNING ELECTRON X-RAY AND
ELECTRON ELECTRON MICROSCOPY ELECTRON MICROPROBE ELECTRON
MICROSCOPY MICROSCOPY | METALLOGRAPHY! MICROSCOPY ANALYSIS DIFFRACTION
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ELEMENT AND COMPOUND IDENTIFICATION — PARTICLE SIZE DISTRIBUTION
ANALYSIS OF CONTAMINANTS, FRACTURES, CRYSTALLINITY, CORROSION

ERNEST F. FULLAM, INC.

SCIENTIFIC CONSULTANTS - ACCESSORIES SUPPLIER
P. O. BOX 444, SCHENECTADY, N. Y. 12301
TELEPHONE 518 785-5533 U.S.A.

LABORATORY TESTED SUPPLIES AND ACCESSORIES FOR MICROSCOPY

EVAPORATOR MATERIALS FREEZE
ACCESSORY FOR DRYING
RING STAGE

CAT. #1275 EVAPORATION REPLICATION CAT. #1254
SPECIMEN PREPARATION
PARTICLE DISPERSIONS
CALIBRATION AND RESOLUTION STANDARDS
CHEMICAL REAGENTS AND SOLVENTS
EVAPORATORS AND EVAPORATION ACCESSORIES
SPECIMEN GRIDS AND SCREENING

RESOLUTION

SEM SUBTRATES APERTURES AND
JOYSTICK SCISSORS TWEEZERS DUSTERS TOOLS CALIBRATION
STAGE CONTROL CONTAINERS — PLASTIC AND GLASS STANDARD
CAT. #1191 CAT, #1749
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TILTING TILTING SEMI CONDUCTOR TENSILE HOT-COLD CHUCK-JAW
HOLDER SUBSTAGE SUBSTAGE SUBSTAGE STAGE HOLDER
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