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Dr. John S. Kingsley 
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Dr. Richard M. Hays 
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Dr. David C. Dawson

1920-1926
1926-1931
1931-1940
1940-1947
1947-1950
1950-1956
1956-1959
1959-1964
1964-1967
1967-1970
1970-1975
1975-1979
1979-1983
1983-1992
1992-

1993-1994 OFFICERS

Dr. Franklin H. Epstein
Dr. Rolf Kinne
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Dr. James B. Claiborne 
Dr. David H. Evans 
Dr. Raymond A. Frizzell 
Dr. Alexander Leaf 
Dr. Daniel Tosteson

Gloria V. Callard 
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Franklin H. Epstein 
John N. Forrest, Jr. 
Rolf Kinne 
David W. Towle
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Dr.
Dr.
Dr.
Dr.
Dr.
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TRUSTEES

Class of 1994

James L. Boyer, M.D.
Professor of Medicine
Chief, Div. of Digestive Diseases
Yale University School of Medicine

Martin Morad, Ph.D.
Professor and Chairman of Physiology 

and Biophysics 
School of Medicine
Georgetown University Medical Center

Gary W. Conrad, Ph.D. 
Professor, Division of Biology 
Kansas State University

Robert L. Preston, Ph.D.
Professor of Physiology 
Department of Biological Sciences 
Illinois State UniversityJohn N. Forrest, Jr., M.D.

Professor of Medicine
Yale University School of Medicine Peter F. Reilly 

President
First National Bank of Bar HarborFreddy Homburger, M.D. 

President and Director 
Bio-Research Institute, Inc. 
Cambridge, Massachusetts

Leonard Silk, Ph.D.
Hulls Cove, Maine 

and
Economics Columnist, The NY Times 
New York, New York

Gregg Kormanik, Ph.D.
Professor and Chairman 
Department of Biology 
University of N.C. at Asheville

Class of 1995

Barbara Kent, Ph.D. 
Administrative Director 
MDI Biological Laboratory

Gloria V. Callard, Ph.D. 
Professor, Department of Biology 
Boston University

Rolf Kinne, M.D., Ph.D. 
Director, Max-Planck Institut 

fuer Molekulare Physiologie 
Dortmund, Germany

D. Joshua Cutler, M.D.
Attending Physican,
Eastern Maine Medical Center
and St. Joseph Hospital, Bangor, Maine

Evamaria Kinne-Saffran, M.D. 
Senior Research Scientist 
Max-Planck Institut fuer 

Molekulare Physiologie 
Dortmund, Germany

David C. Dawson, Ph.D.
Professor, Department of Physiology 
University of Michigan Medical School

Franklin H. Epstein, M.D. 
Professor of Medicine 
Harvard Medical School; 
Director, Renal Unit 
Beth Israel Hospital

Edith Milbury 
Bar Harbor, Maine

Karl Karnaky, Jr., Ph.D.
Associate Professor
Dept, of Anatomy and Cell Biology
Medical University of South Carolina
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Class of 1996

Bodil Schmidt-Nielsen, Ph.D. 
Salsbury Cove, Maine 

and
Gainesville, Florida

Ian P. Callard, Ph.D.
Professor, Department of Biology 
Boston University

' James B. Claiborne, Ph.D. 
Associate Professor 
Department of Biology 
Georgia Southern Univ.

Patricio Silva, M.D.
Associate Professor of Medicine 
Harvard Medical School;
Chief, Division of Nephrology 
New England Deaconess HospitalThomas W. Clark, M.D. 

Bass Harbor, Maine
David D. Thompson, M.D. 
Hulls Cove, Maine 

and
The New York Hospital 
New York, New York

Marilyn Hoffman 
Southwest Harbor, Maine 

and
Washington, D.C.

David W. Towle, Ph.D. 
Professor
Department of Biology 
Lake Forest College

David F. Opdyke, Ph.D.
Bar Harbor, Maine 

and
Basking Ridge, New Jersey

/
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19 9 3PERSONNELSCIENTIFIC

AssociatesPrincipal Investigator

A. Truong 
J. Rexroad

Nazzareno Ballatori,
Associate Professor 
Department of Environmental Medicine 
Environmental Health Science Center 
University of Rochester School of Medicine

Ph.D.

J. Appel 
J. Benz 
E. Huie 
M. Veltese,

Edward J. Benz, Jr., M.D.
Jack D. Myers Professor and Chairman of Medicine 
Professor of Molecular Genetics and Biochemistry 
Department of Medicine
University of Pittsburgh School of Medicine

Ph.D.

D. Hager 
S. Nundy 
J. Rexroad

James L. Boyer, M.D.
Professor of Medicine 
Director, Liver Study Unit 
Chief, Division of Digestive Diseases 
Yale University School of Medicine

J. Andrake, M.D.Oliver M. Brown, Ph.D.
Associate Professor, Pharmacology Department 
State University of New York 
Health Science Center, Syracuse

M. Androes 
M. Betka, Ph.D.
L. Emerson
M. Giel

Gloria V. Callard, Ph.D. 
Professor, Department of Biology 
Boston University

Ph.D.D.S.C. Jones, 
D. Schultz

Ian P. Callard, Ph.D.
Professor, Department of Biology 
Boston University

R. Jackson 
A. Prat

Horacio F. Cantiello, D.V.M., Ph.D. 
Asst. Professor of Medicine 
Harvard Medical School 
Assistant Biologist 
Massachusetts General Hospital

D. Stephen Charnock-Jones, Ph.D. 
Research Fellow
Dept, of Obstetrics and Gynaecology 
University of Cambridge 
Rosie Maternity Hospital

S. BellowsJames B. Claiborne, Ph.D.
Associate Professor, Department of Biology 
Georgia Southern University
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Principal Investigator Associates

John C. Clamp, Ph.D.
Associate Professor, Department of Biology 
North Carolina Central University

Lars Cleemann, Ph.D.
Senior Research Investigator
Dept, of Physiology, School of Medicine
University of Pennsylvania

A. Conrad, Ph.D. 
A. Stevens 
S. Schwarting

Gary Conrad, Ph.D.
Professor, Division of Biology 
Kansas State University

M. Mansoura 
V. Marth 
L. Mavity 
J. Musson

David C. Dawson, Ph.D.
Professor of Physiology
University of Michigan Medical School

H. Brignull 
E. Franco 
K. Spokes
C. Pathwick-Paszyc

Franklin H. Epstein, M.D.
William Applebaum Professor of Medicine 
Harvard Medical School;
Director, Nephrology Division,
Beth Israel Hospital

C. CegelisDavid H. Evans, Ph.D.
Professor, Department of Zoology 
University of Florida

/
D. Denault
E. Rusvai, M.D. 
Z. Tomori, Ph.D.

Aniko Fejes-Toth, M.D., Ph.D. 
Associate Professor of Physiology 
Dartmouth Medical School

D. Denault
E. Rusvai, M.D. 
Z. Tomori, Ph.D.

Geza Fejes-Toth, D.M.D.
Associate Professor of Physiology 
Dartmouth Medical School

R. Behnke
S. Brill
J. Forbush 
D. Rader

Bliss Forbush III, Ph.D.
Professor of Cellular and
Molecular Physiology
Yale University School of Medicine

C. Aller 
S. Aller
L. Gazley 
S. Halene
M. Horst
G. Kelley, M.D.
C. Kelmenson
D. Opdyke

John N. Forrest, Jr., M.D. 
Professor, Department of Medicine 
Yale University School of Medicine
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AssociatesPrincipal Investigator

R. Woessner 
U. Schramm, Ph.D.

Gert Fricker, Ph.D.
Sandoz Pharmaceuticals, Ltd. 
Basle, Switzerland

D. Devor, Ph.D.Raymond A. Frizzell, Ph.D.
Prof., Dept, of Physiology and Biophysics 
Univ. of Alabama at Birmingham

Sara Galli-Phillips, Ph.D.
Research Scientist and Course Director 
Department of Physiology, College of Medicine 
University of Florida

Stephen Gehnrich, Ph.D. 
Assistant Professor of Biology 
Salisbury State University

E. Davis
J. K. Haynes, Ph.D. 
M. Musch, Ph.D.
K. Simokat

Leon Goldstein, Ph.D.
Professor and Chairman
Department of Physiology and Biophysics 
Brown University

S. Capuano 
D. Nesbitt

John H. Henson, Ph.D. 
Assistant Professor 
Department of Biology 
Dickinson College

K. DuttaGeorge W. Kidder III, Ph.D. 
Professor
Department of Biological Sciences 
Illinois State University

H. Hentschel, Ph.D. 
D. Kinne 
H. Kipp 
A. Nies
A. Werner, Ph.D.

Rolf Kinne, M.D., Ph.D. 
Director, Max-Planck-Institut 

fuer Molekular Physiologie 
Dortmund, West Germany

M. CarrEvamaria Kinne-Saffran, M.D.
Senior Investigator, Max-Planck-Institut 

fuer Molekulare Physiologie 
Dortmund, West Germany

J. Trotter, Ph.D.Thomas J. Koob, Ph.D.
Section Chief - Skeletal Biology 
Shriners Hospital for Crippled Children

A. WingateGregg A. Kormanik, Ph.D.
Professor and Chairman 
Department of Biology
University of North Carolina at Asheville
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Principal Investigator Associates

Gregory W. Maguire, Ph.D. 
Assistant Professor 
Sensory Science Center 
Univ. of Texas HSCH

A. Campbell 
L. Lippincott 
E. Swenson, M.D.

Thomas H. Maren, M.D.
Graduate Research Professor
Department of Pharmacology
University of Florida College of Medicine

M. VarnumJames Maylie, Ph.D.
Assistant Professor, OB Research 
Oregon Health Sciences University

D. Barnes, Ph.D. 
N. Bianchi 
J. Clark

David S. Miller, Ph.D.
Research Physiologist
Laboratory of Cellular & Molecular Pharmacology 
NIH/NIEHS

J. Cleemann 
L. Gandia, M.D., Ph.D. 
P. Kim

Martin Morad, Ph.D.
Professor and Chairman of Physiology 

and Biophysics 
School of Medicine
Georgetown University Medical Center

L. L'ltalien 
G. Raczniak

Carolyn R. Newton, Ph.D. 
Associate Professor and Chair 
Department of Biology 
Kalamazoo College

Marina Paolucci, Ph.D.
Visiting Researcher, Dept, of Biology 
Boston University

K. Dutta 
C. Jones 
M. Kaleta 
R. Nemivant 
K. Simokat 
P. Zimmermann

Robert L. Preston, Ph.D.
Professor, Department of Biological 

Sciences
Illinois State University

B. RappaportRaymond Rappaport, Ph.D.
Research Scientist
Mount Desert Island Biological Laboratory

K. Dahmus 
J. Roberson

J. Michael Redding, Ph.D.
Associate Professor of Biology 
Tennessee Technological University
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AssociatesPrincipal Investigator

J . Roberts 
J. Rock

Charles Sidman, Ph.D.
Professor
Dept, of Mol., Gen., Biochem, and Microbiology 
Univ. of Cincinatti College of Medicine

C. Pathwick-Paszyc 
M. Taylor

Patricio Silva, M.D.
Associate Professor of Medicine,
Harvard Medical School;
Chief, Division of Nephrology
New England Deaconess Hosp., Joslin Diabetes Center

N. Katz 
H. Solomon

Richard J. Solomon, M.D.
Associate Professor of Medicine 
Harvard Medical School;
Clinical Director, Division of Nephrology 
New England Deaconess Hospital

K. MarksJames D. Stidham, Ph.D. 
Professor of Biology 
Presbyterian College

L. Koob-Emunds 
S. Kastner,
A. Muench

Hilmar Stolte, M.D.
Professor and Academic Director 
Department of Internal Medicine 
Hannover Medical School 
Hannover, West Germany

Ph.D.

Erik R. Swenson, M.D.
Associate Professor of Medicine 
University of Washington 
VA Medical Center

Howard P. Taylor, Ph.D.
Research Associate, Division of Neurology 
Duke University Medical Center

M. Jordan 
M. Kordylewski 
G. Morris 
W.-S. Wu

David W. Towle, Ph.D. 
Foster G. McGaw Professor 
Department of Biology 
Lake Forest College

L. AuJose A. Zadunaisky, M.D., Ph.D. 
Professor of Physiology and Biophysics 
Professor of Experimental Ophthalmology 
Director, Sackler Institute of Graduate 

Biomedical Studies 
New York University Medical Center
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19 9 3 SEMINARS

Morning Transport

July 12 "Swelling-activated osmolyte transport: New roles for used chan­
nels" Leon Goldstein, Ph.D., Brown University

"Sticky business: CFTR, frog skin and mucus secretion" David C. 
Dawson, Ph.D., University of Michigan Medical School

July 19

July 26 "Differentiation of renal collecting duct cells" 
D.M.D., Dartmouth Medical School

Geza Fejes-Toth,

Augus t 2 "Noise from ATP" 
bama in Birmingham

Raymond A. Frizzell, Ph.D., University of Ala-

"Organic osmolytes: Transporters and triggers" Rolf Kinne, M.D., 
Ph.D., Max-Planck-Institut fuer Molekulare Physiologie

Augus t 9

August 16 "The Na-K-Cl cotransporter: 
gland, isolated tubules, and transfected cells" 
III, Ph.D., Yale University School of Medicine

Recent Studies in the intact rectal
Bliss Forbush,

August 23 "Why the kidney doesn't die of overwork: Endogenous modulators of 
hypoxic injury" Franklin H. Epstein, M.D., Harvard Medical School 
and Beth Israel Hospital

Noon
/

"Aldosterone action against all odds" 
Ph.D., Dartmouth Medical School

Aniko Fejes-Toth, M.D.,July 16

"Bile salt and bile alcohol transport in skate hepatocytes" 
Fricker, M.D., Sandoz LTD, Basel, Switzerland

Gert

"Cloning of the major yolk protein, vitellogenin, from various 
species" D. Stephen C. Jones, Ph.D., University of Cambridge, 
Cambridge, England

July 23

"Do sharks have a molecular potential for cancer?" Howard P. 
Taylor, Ph.D., Duke University Medical Center

"Carbonic anhydrase in the eel: A slippery subject" Stephen 
Gehnrich, Ph.D., Salisbury State University

"When did the renin angiotensin system appear in the evolution of 
vertebrates"
University of Florida

"The dogfish as a model for cloning the cardiac calcium channel" 
James Maylie, Ph.D., Oregon Health Sciences University

July 30

Sara Galli-Phillips, Ph.D., College of Medicine,

August 6
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"Glutamate receptor function in retina" Greg W. Maguire, Ph.D., 
University of Texas Health Science Center at Houston

August 20 "Apolipoproteins in elasmobranchs" 
University

Marina Paolucci, Ph.D., Boston

I
"Primitive immune molecules in the spiny dogfish" 
Newton, Ph.D., Kalamazoo College

Carolyn R.

Evening

July 7 "101 uses for a blood-brain barrier" 
University

Helen F. Cserr, Ph.D., Brown

July 14 THE TWELFTH ANNUAL WILLIAM B. KINTER MEMORIAL LECTURE, 
ecotoxicology" John A. McLachlan, Ph.D., NIH, NIEHS

"Estrogen

July 21 "Cellular and molecular mechanisms of brain cell volume regula­
tion" Kevin Strange, Ph.D., Harvard Medical School, Children's 
Hospital

July 28 Joseph W."Assembly of actin and myosin structures in cells"
Sanger, Ph.D., University of Pennsylvania School of Medicine

August 4 "To the third power:THE SECOND JOHN W. BOYLAN MEMORIAL LECTURE.
Teamwork, talent and technology in the race for America's Cup" 
William Ingraham Koch, Sc.D., 1992 winner of the America's Cup

August 11 THE THIRD THOMAS H. MAREN LECTURE. "The molecular revolution:
New insights into understanding salt transport by urinary epithe- 
lia" Steven C. Hebert, M.D., Harvard Medical School and Brigham & 
Women's Hospital

August 18 "Metallothioneins in reproduction and development" 
drews, Ph.D., University of Kansas Medical Center

Glen K. An-

Special Seminars

July 20 Thomas H. Maren, M.D.,"The History of Harpswell and MDIBL"
University of Florida College of Medicine; MDIBL Research Scien­
tist since 1953

Highways to the Sea", Prof. William Amos, Marine 
Biologist, Nature Photographer and Science Writer, Lyndonville, 

Public lecture to enhance MDIBL's educational program

July 29 "Estuaries:

Vermont.
for high school and undergraduate students funded by the Burroughs 
Wellcome Fund and the Hearst Foundation.

Public seminarYoung Scientists at work today!"August 5 "Future Science: 
featuring local and national high school and college students 
participating in exciting hands-on training programs at the MDIBL 
and The Jackson Laboratory describe their summer research
projects.
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August 13 MDIBL Symposium - "Responsibilities of Investigators and Students 
in the Conduct of Research". A special program designed to artic­
ulate ethical standards in biomedical experimental science. At­
tendance mandatory for MDIBL students, and includes lectures, 
group analysis of case problems and discussion.

Augus t 23 "Aquatic organisms as models for cancer research" Rebecca van 
Beneden, Ph.D., Duke University School of the Environment, Marine 
Laboratory and the University of Maine

STUDENTS9 "BASIC" LECTURE SERIES 
(Participation required by students who are recipients 

of fellowships/scholarships)

"The Cytoskeleton: Principles & Techniques" John H. Henson, 
Ph.D. and crew, Dickinson College

July 8

"Ab ovo ad (Squal)usque: Physiology of Maternal-Fetal Relations 
in Elasmobranchs" Gregg Kormanik, Ph.D., University of North 
Carolina/Asheville

July 15

"Primitive Immune Molecules in the Spiny Dogfish" 
Ph.D. and crew, Kalamazoo College

Carolyn Newton,July 20

"Methods of Illuminating Sodium Transport Mechanisms" 
Towle, Ph.D. and crew, Lake Forest College

David W.July 27

Gas Exchange, Osmoregulation, Ion 
David H. Evans, Ph.D., University of

Claiborne, Ph.D., Georgia Southern

"The Fish Gill Does It All!:Augus t 3
Regulation, Acid-Base" 
Florida, Gainesville and J.B.

/ University

Jr., M.D. andJohn N. Forrest,"Why Study the Rectal Gland?" 
crew, Yale University School of Medicine

August 10
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19 9 3 PUBLICATIONS

Blumrich, M., 
transport in isolated skate hepatocytes. 
1993.

E. Petzinger, and J.L. Boyer. Characterization of bumetanide 
Am. J. Physiol. 28(5):G926-G933,

Boyer, J.L., B. Hagenbuch, M. Ananthanarayanan, F. Suchy, B. Stieger, and P.J. 
Meier. 
port.

Phylogenic and ontogenic expression of hepatocellular bile acid trans- 
Proc. Natl. Acad. Sci., USA, 90:435-438, 1993.

Callard, I.P., L.A. Fileti and T.J. Koob. 
hormonal control of the elasmobranch reproductive tract. 
Fishes 38:175-185, 1993.

Ovarian steroid synthesis and the 
Environ. Biol.

Callard, I.P. and T.J. Koob. 
ductive tract. J. Exp. Zool. 266:368-377, 1993.

Endocrine regulation of the elasmobranch repro-

Claiborne, J.B., J.S. Walton and D. Compton-McCullough. Acid-base regulation, 
branchial transfers and renal output in a marine teleost fish (the long-horned 
sculpin; Mvoxocephalus octodecimspinosus during exposure to low salinities.
J. Exp. Biol., 1994, (in press).

Conrad, G.W., C.A. Luer, A.Q. Paulsen and J.L. Funderburgh. Preliminary 
observations on the effects of selenate on the development of the embryonic 
skate, Raj a eglanteria. Trans. Kans. Acad. Sci. 96(1-2):62 - 68, 1993.

Conrad, G.W., A.P. Stephens and A.H. Conrad, 
effects of vector-averaged gravity on the embryonic and larval development of 
the gastropod mollusk, Ilvanassa obsoleta Stimpson.
96(1-2):20-27, 1993.

Preliminary observations on the

Trans. Kansas Acad. Sci.

Conrad, A.H., A.P. Stephens and G.W. Conrad. The effect of hexylene glycol- 
altered microtubule distributions on cytokinesis and polar lobe formation in 
fertilized eggs of Ilvanassa obsoleta. J. Exptl. Zool. 1993, (in press).

Schwarting and G.W. Conrad.Conrad, A.H., A.P. Stephens, A.Q. Paulsen, S.S.
Effects of silver ions (Ag+) on contractile ring function and microtubule 
dynamics during first cleavage in fertilized eggs of Ilvanassa obsoleta. 
Motility and the Cytoskeleton 1993, (in press).

Cell

Conrad, G.W., A.Q. Paulsen and C.A. Luer. Embryonic development of the cornea 
in the eye of the clearnose skate, Raj a eglanteria. I. Stromal development in 
the absence of an endothelium. J. Exptl. Zool. 1993, (in press).

Environ. Biol.Predation on elasmobranch eggs.Cox, D.L. and T.J. Koob. 
Fishes 38; 117-125, 1993.

Vasoactive intestinalEiger, M. H. Hentschel, W. Kummer and R.K.H. Kinne. 
peptide-like immunoreactivity (VIPI) in the kidney of dogfish JASN 4:438, 
1993.

In: The Physiology of Fishes, D.H. 
325-341, 1993.

Osmotic and Ionic Regulation.
Boca Raton, FL, pgs.

Evans, D.H.
Evans, ed. CRC Press,
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Evans, D.H., Editor. 
592 pgs., 1993.

The Phvsiologv of Fishes. CRC Press, Boca Raton, FL,

Evans, D.H., T. Toop, J. Donald and J.N. Forrest, Jr. C-type natriuretic 
peptides are potent dilators of shark vascular smooth muscle. J. Exp. Zool. 
265:84-87, 1993.

Evans, D.H., E. Chipouras, T. Toop and J.A. Donald. The effect of Ca^+, Cd^+, 
and NiZ on detergent-permeabilized vascular smooth muscle from the shark, 
Squalus acanthias. Toxicology, 1993, (in press).

Fels, L.M. , P.M. Sanz-Altarmira, B. Eiger and H. Stolte. 
teristics of the single isolated perfused glomerulus of Mvxine glutinosa. 
Renal Physiol. Biochem. 16:276-284, 1993.

Filtration charac-

Henson, J.H., D. Nesbitt, S. Capuano, D. Hager, S. Nundy, N. Ballatori and 
J.L. Boyer. Cytoskeletal organization in clusters of polarized isolated skate 
hepatocytes. Molecular Biology of the Cell 4:404a, 1993.

Henson, J.H., D. Nesbitt and H. Petty, 
cell shape changes in two subpopulations of sea urchin coelomocytes. 
lar Biology of the Cell 4:54a, 1993.

Actin cytoskeletal organization and
Molecu-

Hentschel, H. , P. Herter and R.K.H. Kinne. Ultrastructural and immunocyto- 
chemical study of gastric H+-K+-ATPase-like binding sites in kidney of dogfish 
shark JASN 4:840, 1993.

Kidder, G.W., III. Carbon monoxide and skate gastric cells: Respiration and 
action spectrum. J. Comp. Physiol. B 163:395-400, 1993.

/ Kinne-Saffran, E., M. Hulseweh, Ch. Pfaff, and R.K.H. Kinne. Inhibition of 
Na,K-ATPase by cadmium: Different mechanisms in different species. Toxicol. 
Appl. Pharmacol. 121:22-29, 1993.

Kinne, R.K.H. and L. Hocking. The Mount Desert Island Biological Laboratory 
(MDIBL): A short history and background. Helgolander Meeresuntersuchungen, 
(in press).

Kinne, R.K.H. and E. Kinne-Saffran. Cellular and subcellular toxicity of 
pollutants: Plasma membrane transport systems as targets. In: Fundamental
and Applied Research for Aquaculture. B. Lahlou and P. Vitello, eds., American 
Geophysical Union, (in press).

Kinne-Saffran, E. and R.K.H. Kinne. The contribution of marine biology to 
biomedical research: Past, present, future. Helgolander Meeresuntersuchungen 
(in press).

Stabilization and sclerotization of Raj a erinacea 
Environ. Biol. Fishes 38; 151-157, 1993.

Koob, T.J. and D.L. Cox. 
egg capsule proteins.

Kormanik, G.A. Ionic and osmotic environment of developing elasmobranch embry- 
The reproduction and development of sharks, skates, rays and rat- 

Eds. J.P. Wourms and L. Demski. Kluwer Academic Publishers, Boston,
os. In: 
fishes. 
1993.
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Kormanik, G.A. Ionic and osmotic environment of developing elasmobranch ewbry- 
Environ. Biol, of Fishes, 38:233-240, 1993.os.

Luci, C. and D.W. Towle, 
of aquatic organisms.

Introduction:
J. Exp. Zool. 265:343-345, 1993.

Transport processes across surfaces

Miller, D.S., D.E. Stewart and J.B. Pritchard, 
of organic anions within renal cells.

Intracellular compartmentation 
Am. J. Physiol. 264:R882-R890, 1993.

Rappaport, R. and B.N. Rappaport. Duration of division-related events in 
cleaving sand dollar eggs. Developmental Biology 158:265-273, 1993.

Towle, D.W. Ion transport systems in membrane vesicles isolated from crusta­
cean tissues. J. Exp. Zool. 265:387-396, 1993.

Towle, D.W. and S. Harding. Crab gill epithelial cells do not express a V- 
type H+-ATPase. Am. Zoologist 33: , 1993, (in press).
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