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Several summers ago, while working at the Marine Biologi-
cal Laboratory in Woods Hole, Massachusetts, George
Augustine (Duke University) and I wished to look at the circula-
tion in the giant synapse of the squid, Loligo peaiei. At that
time, Dr. Eugene Copeland suggested the use of India ink in
order to see the circulatory system. The ink contains carbon
particles that are visible under the EM. In addition, it is visible to
the naked eye.

The India ink was first sonicated for 15 minutes and then
0.1 mL of it was added to the fixative solution (2.5% glutaralde-
hyde in 0.1 M cacodylate buffer, pH 7.4 with 0.8 M sucrose).
The squid was perfused through the abdominal aorta initially for
30 minutes at room temperature. The giant synapse was then
removed and submerged into fixative overnight at 4° C.

In later experiments, we included ferritin (Calbiochem) to
the perfusate to see if it crossed the biood-brain barrier. First,
the ferritin was spun down for 30 minutes at 30 thousand rpm
to concentrate the ferritin. Finally, 5 mL of ferritin and 2 drops of
India ink were added to 5 mL of 2X artificial sea water (ASW).
The final concentration of ferritin was 2.5% in ASW (low Ca++).
After perfusing the squid for 30 minutes with this solution, the
ganglia was removed and immersed into fixative overnight at 4°
C.

Our main purpose was to be able to identify the blood ves-
sels, and for this, the India ink worked very well. The carbon
particles of the ink are larger and easier to see than ferritin. The
ferritin did not cross the blood brain barrier, and demonstrated

the tight junctions of the pericytes which form the blood vessels.
We also tried horseradish peroxidase (HRP) and lanthanum. The
lanthanum did pass through the blood vessels, while the horserad-
ish peroxidase (HRP) did not. •

Reference:
Sanchez, M. E., C. M. Nuno, J. Buchanan, and G. J. Augustine.
1990. Contractions of the squid stellate ganglion. J. Exp. Biol. 152,
369-387. (We were able to identify the blood vessels based on our
previous work with the tracers.)
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UOP is a leader in technology, products and
services for the petroleum processing and sep-
aration industries. Our R&D Department,which
supports fundamental and market-focused R&D,
has an immediate need for an Electron Micro-
scopist to work with chemists and engineers
throughout the company on structural and ana-
lytical characterization issues relating to catalyt-
ic, adsorbent, and ion exchanger materials.

Technical Assignments will include:

• Interaction and collaboration with solid state and inorganic chemists,crys-
tallographers, and applications specialists in applying appropriate microscopic
and data analysis techniques to current problems.

• Interaction and collaboration with current microscopy group to effective-
ly utilize TEM, STEM, and SEM facilities, including training and development
of technical staff.

• Development of in-house expertise in current and emerging microscopy
techniques and applications such asAFM,

Minimum qualifications include:

• PhD in Geology, Chemistry. Materials Science, or Physics (Preferred course-
work in microscopy.solid state chemistry and physics, and crystallography).

• Work experience beyond the PhD is highly desirable.

• Experience in utilizing SEM andTEM microscopy for investigating inorgan-
ic/beam sensitive materials. Familiarity/working knowledge in the follow-
ing areas: EDS. ESEM, FE-SEM, HREM.SAED, lattice imaging and model sim-
ulation.

• Knowledge of sample preparation techniques, vacuum systems.

• Excellent team and communication skills.

• Leadership skills.

UOP offers a state-of-the-art scientific research environment, and exciting career
opportunities coupled with an attractive benefits package. Submit your resume
with salary requirements in confidence to:

Human Resources
Recruitment Manager - R&D Specialist

Blood vessel of Loligo peaiei filled with India ink carbon (C)
and ferritin (F), Blood cells are visible within the vessel. Scale
bar = 1 urn.
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