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__ „ __ Important descriptions of kidney
References to authors are only partial to identify

General parameters, organs fend fluids 
Anaesthesia
Central nervous system, eye and ear
a) cerebrospinal and other fluids
b) aqueous humor, endolymph and perilymph 
Electrolytes, tissue and intracellular fluids 
Endocrines
Gill
Gastrointestinal system 
Kidney
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wights, fluid volumes and composition are given by Burger -in 7 #5 Important P identify 
structure are found in 8 #15, 10 #4 and 15 #31. References to authors are only pa 
research groups.

A.
B.
C.

Intermediary metabolism enzymes, drugs, xenobiotics
Liver and bileOsmoregulationRectal glandVascular system and bloodElectrolytes - acid base, O2 and C02

CellsHemodynamics
Miscellaneous

General
General parameters, organ weights, fluid volumes and
Reproduction, 16 p. 103; twins, 16 p. 106 Woodhead
Collecting 1976 16, p. 108 Woodhead

AnaesthesiaSurvey, 9 #3 Adamson; MS-222 7, #37, Maren; MS-222 metabolism, 8 #22 Maren; MS-222 local, 9 #22 Maren;
MS-222 cardiac output, 7 #3 Peirce; M-99 8 #3 Adamson; isobutyl amino benzoate 8 #23 Maren

Central nervous system eye and ear
Brain volume, free amino acids, Raja, 16 p. 40 Forster, Goldstein
Brain, extracellular fluid and space 8 #29; 12 #14 Cserr, Fenstermacher
Brain edema, 16 p. 67, FenstermacherBrain, ventricular fluid, potassium regulation 6 #12, Cserr, Rail; ventricular fluid, 7 #12,

Fenstermacher; dynamics, 12 #42 FenstermacherBrain, barriers, 9 #5 Cserr; 11 #4, Raja - Cserr; antineoplastic drugs, 16 p. 47, Guarino
Cerebrospinal fluidbicarbonate, 8 #7, Marenexcretion via CSF, 8 #9, Cserr, Fenstermacherurea transport 8 #13, Cserr, Fenstermacher

carbonic anhydrase 9 #23, 11 #20, Marendilute seawater 9 #24, Murdaugh
ion accession 10 #27, Marenhypercapnia 10 #28, 11 #27, 28, Marenrate of production 12 #43, Fenstermacherdiffusional exchange 14 #8, Fenstermachertransport rates 15 #11, Fenstermacherpolar compounds 13 #14, Fenstermacher
homeostasis 16 p. 15, Cserr - Squa&M, Raja

Choroid plexus
deoxyglucose 13 #22, Fenstermacher
purine transport 14 #26, Cserr \
ependymoma 13 #4, Guarino

Blood-retina barrier 15 #40, Zadunaisky - Raja
Aqueous humor 11 #23, Jampol, Epstein

formation, 13 #52, Wistrand, 13 #30, Maren
hypercapnia, 11 #29, MarenOcular-fluid to brain, methyl glucose transport, 16 p. 31, Fenstermacher

Cornea, electrical properties 15 #17, Zadunaisky
Endolymph, electrolytes, 13 #1, Maren
Perilymph, 12 #32, Maren

Electrolytes
sodium fluxes, 6 #7, 7 #6, Burgerextracellular space, intracellular ions, Squ.aX.uA, Raj'a, 12 #46, Schmidt-Nielsen

Endocrines
pituitary, 8 #17, Grant
hypophysectomy, pigmentation, intestine, 7 #17, 18, Hiatt
glucose regulation, hypophysectomy 7 #15, Raja, Grant
calcitonin, 11 #15, Haysiett
gonadotropins, dehydrogenase 7 #22, McKerns

Squ.aX.uA
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L.

Gill
chloride cell, structure, 15 #9, Doyle
permeability 13 #15, Fishman
drug excretion 6 #24, Maren
H+ excretion 8 #28, Kent
foreign compound excretion 6 #27, Rail

Gastrointestinal system
Gastric mucosa

structure, electrophysiology, Potamotrygon 10 #18, Hogben; cations and urea, 11 #17, 18, Hogben; 
acidosis 12 #26, Hogben; Rehm effect 15 #22, Hogben; antihistamines 16 p. 53, Hogben;
C02 effects 14 #19, Kidder; hyperbaric effects 15 #27, Kidder

Intestine
structure, fine structure, transport 9 #7, 10 #6, 12 #11, Doyle; osmoregulation and hypertrophy

10 #20, Mackay; motility 6 #18, 21; 7 #23, Hiatt; urea metabolism 9 #16; bacteria 12 #8, Goldstein 
Kidney

Anatomy 8 #15, Boylan; number of glomeruli, SqualuA, Raja, 14 #1, Boylan; structure of nephron, Raja, 
10 #4, Deetjen; 15 #30, Schmidt-Nielsen; collecting duct, Raja, 11 #42, Stolte

Bladder, Raja, structure, 15 #31, Schmidt-Nielsen
Tubule, diluting segment 9 #39, Thurau; flow rate 8 #10, Deetjen, Boylan; micropuncture, urea 6 #31» 

Schmidt-Niel sen 
extrarenal segmental bodies, structure, 10 #5, Deetjen, Doyle

Hemodynamics, Raja, 9 #9, Forster, Goldstein
Diuresis

osmotic and urea, 9 #10, Forster, Goldstein; diuretics, 10 #30, 11 #33, 13 #36, Myers, Murdaugh 
Osmoregulation 9 #40, Thurau 
Electrolytes

single nephron, Raja, 15 #39, Stolte ,
bicarbonate, 13 #7, Boylan; bicarbonate and H , Raja, 12 #9, Deetjen, Maren; potassium excretion,

14 #25, Myers, Murdaugh
Absorption and transport

Na, ATP-ase, 11 #14, Hayslett, Forrest
glucose, 6 #2, 6 #32, Boylan
urea, regulation 10 #12, Forster, Goldstein; urea, chromate 14 #12, Hays; urea, water, Raja, 

12 #45, Schmidt-Nielsen; urea, micropuncture, Raja, 12 #10, Deetjen; 13 #10, Boylan, von Baeyer 
Excretion

tri methyl amine oxide, SqaaZuA, Raja, 13 #20, Goldstein
phenol red, 11 #11, Guarino; phenol red and indocyanine, liver 12 #21, Guarino

Phloretin 13 #29, Myers, Hays
Phlorizin 7 #40, Wolbach
ATP-ase 16 p. 25, Epstein, Silva
Deoxycorticosterone 15 #1, Churchill

Intermediary metabolism
anticancer drugs, 9 #29, Rail
asparagine synthetase, Raja and SquaZoi, 12 #33; 13 #10; 15 #5, Guarino 
chlorinated biphenyls, 10 #9, Dvorchik; 13 #23, Bend,Fouts 
cyclophosphamide 8 #1, Rail 
cytochrome P-450, microsomes, Raja, 15 #36, Philpot 
DDT 9 #1, 2, Adamson, Rail; binding 11 #5, Dvorchik; 10 #1, Guarino 
epoxides, Raja and SquaZuA, 14 #15; 15 #23, Bend, Fouts 
erythrocytes, purine metabolism, Raja and SquaZui, 11 #35, Parks 
glutathione aryl transferase, Raja, 13 #2, Bend, Fouts 
hepatic enzymes, drug metabolism, Raja and SqaainA, 13 #39, Bend, Fouts 
lactic dehydrogenase, distribution, 7 #2, Murdaugh 
microsomal enzymes, Raja, 12 #4, Bend; 13 #9, Chen; microsome oxidase, Raj'a, 13 #3; 14 #3;

15 #37, Bend, Fouts
orotic acid, asparagine, 15 #4, Guarino
ovary, pyrimidine synthesis, 9 #41, McKerns
phenyl acetic acid, 13 #24, Bend, Fouts
thyroxine, respiration, 7 #16, Harclerode
trimethyl amine oxide, origin, 6 #17, Goldstein, Forster 
water pollutants, 16 p. 50, Guarino 
xenobiotics, kidney and liver, 13 #20, Guarino

Liver and bile
liver respiration, glucagon, norepinephrine, SquaZtu and Raja, 10 #14, Grant 
liver, BSP binding, 10 #23, Arias
bile capillary, structure, 14 #6, Doyle, Boyer 
bile secretion, SquaZiu and Raja, 11 #2, 3; 13 #6; 14 #4; 16 p. 83, Boyer; bile, oxidase, 

glutathione transferase, phenobarbitol, Raja, 13 #4, Boyer, Bend; organic ions, 13 #5, Boyer
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1)
2)

free amino acids, Raja, 14 #9, Goldstein and Forster 
water fluxes, Raja, 11 #37, Goldstein and Forster

Osmoregulation 
urea osmolarity, 8 #13, Goldstein . j  .. _urea, nitrogen metabolism, Raja, 7 #14; 8 #16; Potamotrygon, 10 #13; gills and kidney, 11 #36, 
Goldstein and Forster 

free amino acids, Raja, 14 #9, Goldstein 
dilute seawater, free amino acids, 15 #2, Goldstein and Forster; solute excretion, 15 #7, Hays;

renal and endocrine response, 15 #34, Myers 
Na-K-ATPase, 8 #18, Epstein

Rectal gland •
structure, 6 #14; 7 #11; 15 #10, Doyle 
isolated tubule, 15 #16, Fine, Hays 
H3 ouabain binding, 16 p. 64, Karnaky, Kinter 
perfusion, 13 #45, Silva, Epstein 
Zn uZvo and Zn vZZ/to, 14 #35, Silva, Epstein 
excision, 13 #17, Silva, Epstein 
secretion, 12 #22, Hayslett; 16 p. 93, Silva, Epstein 
cyclic AMP, 15 #38; 16 p. 95, Stoff, Silva 
intracellular ions, 14 #33, Silva, Epstein
electrophysiology, 12 #24, Hogben; transport potentials, 14 #32, Hogben; short circuit current, 

16 p. 109, Zadunaisky, Silva
QO2 and 01 transport, 16 p. 87, Silva
inulin and potassium, 6 #6, Burger
ATP-ase, 11 #19, Hokin
DDT and ATP-ase, 11 #24, Kinter

Vascular system and blood
Blood

acid-base parameters, 6 #25; 8 #32, Robin and Murdaugh; nomogram, 7 #27, Pierce; alkalosis,
8 #35, Robin and Murdaugh; pH of body fluids and temperature, 6 #4, Robin-Murdaugh; CO2 nomogram,
11 #30, Maren

oxyhemoglobin dissociation curve, 14 #17, Kent
hemoglobin, myoglobin, 11 #43; 12 #48, Theil
blood volume, 7 #26, Murdaugh
blood distribution, acid loading, 12 #29, Kent
pseudocholine esterase, 6 #10, Robin, Murdaugh

Erythrocytes
Bohr effect, 16 p. 98, Maren
cation transport, methodology, 6 #11, Robin, Murdaugh; metabolism and transport, 6 #3, Bri 
energetics of transport, 6 #30, Robin-Murdaugh; Na and K transport, 7 #35, Robin, Murdau 
alanine transport, Raja 16 p. 45, Goldstein 
amide diffusion, Raja, and Sqaalub, 13 #25, Hays 
ATP-ase, 6 #20, Bricker

Blood cell morphology, 12 #36, Guarino
Blood, catecholamines, 10 #32, Pierce, Kent
Heart, action potential, 13 #33, Morad
Blood vessel structure, 9 #33, Rhodin
Blood flow, 11 #26; organ distribution, 13 #26, 27, Kent
Spleen, circulation, 9 #32, Rhodin
Blood to tissue transport, sugars and drugs, 9 #8, Fenstermacher
Haemodynamics

gill, resistance, 9 #13; artificial gill, 9 #28, Kent
hemodynamics, 7 #29, Pierce; stress, 9 #27, Opdyke; hemorrhage, 14 #18, Kent, Drugs and nerve 

stimulation, 10 #31, Opdyke; sympathomimetic drugs, 9 #20, Opdyke; isolated gut, 14 #27, 
Opdyke; cardiac output, 15 #26, Kent; hypoxia, 15 #25, Kent; cardiovascular, 11 #33, Opdyke, 
response to CO2, 8 #20, Kent; parasympathetic and hypoxia, 16 p. 66, Kent; vascular control, 
12 #35, Opdyke, blood pressure, Raja, 10 #16, Hayslett

Vascular resistance, acetyl choline, epinephrine, 8 #11, Diana
Angiotensin, 15 #35; 16 p. 84, Opdyke

Miscellaneous
Abdominal pores, 8 #2, Adamson
Spine structure, 9 #25, O'Gara
Lymphocyte agglutination, 6 #33, Stevens
Cytotoxicity of plasma, 7 #1, Rail

Not included in this index are three symposium volumes which are pertinent:
Sharks, Skates and Rays - Gilbert, Mathewson & Rall,eds. Johns Hopkins Press, Baltimore, Md. 1967 
Elasmobranch Biology - Goldstein, ed. Comp. Biochem. Physiol. 42A 1972.

3) Renal and Electrolyte Physiology - Goldstein, Schmidt-Nielsen, eds. J. Exper. Zool.
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Anandaraj, S. 31111 Opdyke, D.F.D.

Neufeld, G.J. 56,75

Ojserkis, B.E. 105

69,102,106Zadunaisky, J.A.

120

Davis, S.E.
Degnan, K.J.
Di Mattio, J.
Dinsmore, C.E.
Coyle, W.L.

Epstein, J.
Erlij, D.
Eveloff, J.

49
40
85,87
85,87
45

4
56,71,75 

112

4
69

106
2

34

27,42,52 
4

11
47

7
27,45

102

47
47
44
57,58
81

6,10
89,91

1,59,63
66,98
59,63
58,115
52,98

Haines, H.
Hallac, R.
Hannafin, J.A.
Holcombe, R.F.

Lacy, E.R.
Leech, A.R.
Levy, M.

85,87
35

4
98
40,40

105
52,98

112
105
105

81
7,10

16
49

111

40 
89,91
21 ,23,25
16
52,98 
98 
40,40,44 
52,98

94
63,66
11
31

96
49
89,91

Peakail, D.B.
Peirce, E.C. II
Pritchard, J.B.

Sartiano, G.P.
Schmidt, B.
Schmidt-Nielsen, B.
Schultz, S.G.
Shaen, E.
Sherman, B.
Shiffrin, J.S.
Silva, P.

Smith, N.D.
Smith, P.L.
Solomon, R.
Spokes, K.
Stevens, A.
Stoff, J.
Sutermeister, K.
Swenson, E.R.

Veltfort, T.
Vosburgh, E.

Wilde, C.E. Jr.
Wilde, D.W.

91
42

19
31

Cha, C.J.
Chapman, H.
Churchill, M.C.
Churchill, P.C.
Clayton, D.
Conrad, G.W.
Cotton, C.U.
Crawford, R.B.

40
89,91
44,56,71 ,75>

Bend, J.R.
Bogar, A.
Booz, G.W.
Boyer, J.L.
Bradley, S.E.

Edelhauser, H.F.
Eid, J.F.
Epstein, F.H.

Field, M.
Foresman, L.
Forster, R.P.
Foureman, G.L. .
Fox, R.R.
Frizzell, R.W.
Garretson, L.

Malvin, R.L.
Maren, T.H.
May, M.
Melartin, J.
Miller, D.
Murdaugh, H.V.
Murer, H.
Muto, M.G.
Myers, J.D.
Myers, M.A.

105 
4

94,96
45 
40 
96
11
1,10,59, 

63,66,98 
57,58 
27,42 
10,59,63
1,59,63 

59,63 
59,63,66,98 

111
78

6
5,6

105
57,58
35
66
19
96

Kahn, J.
Kent, B.
Kidder, G.W.
King, P.
Kinne, R.
Kinne-Saffran, E.
Kinter, W.F.

Rappaport, B.N. 
Rappaport, R. 
Rawl, D.P.
Reed, J.C.
Rittmaster, R.S.
Rosa, R. 
Rosenfeld, M. 
Rumrich, G.

Georgopoulis, 
Geroski, D.H. 
Goldstein, L. 
Goldstein, J. 
Guarino, A.M.
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111

112

69flux ratio

121

Ec/iznaAnc/inZtu 
environmental dilution 
epimorphic regeneration 
exchange diffusion 
extra cellular space

Ca ATPase 
calcium 
cancer 
carbonic anhydrase 
catecholamines 
cell volume regulation 
CepphuA 
chloride cell 
chloride flux 
chloride transport

acclimation, mouse 
acid secretion 
Acomt/A cahxAtnuz 
actin 
b-alanine
alanine metabolism 
d,l alanosine 
amino acids 
anaesthetics 
angiotensin II 
AngtuZZa
anions
anti cancer drugs 
aqueous humor 
ATPase
arterial blood pressure

94
23
94

4
16,115
49

111
11,16,115
89
34,85,87

1
34

111
106
59,75
85,87

57,58
81

105
89
78
52

7

56
4

75
35,78
69
11
40
69

1,69,102
10,42,45
63,66,98,102

105
34
56

5
96
27
75
40

102
27,42,66,102

5
4

71
56,75
4,112

112
87

5,112
11

2
1

11
ocular barriers
opercular epithelium
organic acid, base, transport
osmoconformer
osmolarity
osmoregulation

Noaa oaaaia 
norepinephrin

induction
inhibitors, phlorizin
intestinal membranes
inulin space
isoproteranol
ki dney
kidney membranes 
killifish

hamster 
heart, skate 
hemodynamics 
hemoglobin 
hemolymph 
herring gull 
hexose phosphate shunt 
histology, rectal gland 
hybrid!zation 
hydroxyl ase

FunduZoA 
furosemide

16,71,94
52
40,69

91
58
40
16,57,58
7,35,87

44

81 
44 
56 
96 
78

4 
47

2 
94 
56 
56 
56

7

4
47
44
52
11
34

45
21 ,23,25

1
91
94
49

7
106

7,87
40

4
34

19,40,69
27,42,102

2,4,D
DDT
development
di nitrophenol
diuresis
dogfish (see SquoZoa) 
drug metabolism

macromolecular clearance 
d-mannose
mantle
MeAocAZceZuA 
methazolamide 
microfilaments 
mixed function oxidase 
morphogenetic control 
mouse, spiny 
mussel
Uy a
UytctuA
MyxoczphcctuA

lamellar resistance 
lanthanum
Loaua aAgejvtatuA
1 iver
Lop/unA
luminal transport

106
69
71
75
1140,115

96
11
89
78
75
40
7

34
19
47

gallbladder
gastric mucosa
gill
gill, area, blood flow 
glomerular filtration 
glucose
glucose metabolism
glucose transport 
goosefish
guillemot

fertilization 
flounder (see PteuAoneater

choroid plexus
circulation, gill, systemic 
clam
cleavage
collecting duct, movement 
coupled NaCl transport 
crab
crude oil toxicity 
current, voltage plots 
cyclic AMP 
cytochalasin B 
cytokinesis

bile secretion 
bioelectric potential 
Bleomycin’ 
blood gases 
Bohr effect
brush border membrane vesicles 
buthalamic rabbit
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Raj'a

122

ouabain
oxidation
oxygen
oxygen consumption
paracel lul ar pathway 
pesticide 
pH x P.D.
PZacopecZcn
plasma membrane vesicles 
PZeX/iodon
polar lobe 
pollution, oil 
polycyclic hydrocarbons 
potassium
potential difference 
prostaglandins 
protein binding 
Pa eudopZeuAonecXeA

reabsorption 
rectal gland

renal 
renal 
renal

81
35
25
44,71
85
96

42
16
78
7,10,57,63

salamander 
sand dollar 
Saralasin 
scallop 
sculpin 
sea urchin 
short circuit current 
skate (see Raja) 
sodium 
sodium fluxes 
sodium transport 
spawning season 
SquaZuA

taurine
theophyl1ine
unidirectional flux 
urea
urine, pelvic
vasoactive intestinal peptide (VIP) 
vascular resistance 
vitreous humor

16
102

66
31

106

27
49
96

11,16,47,
57,58,115
44
10,34,59,63,
66,98,102

starvation 
stereospecificity 
Stno ng y£o ce.n&to£uA 
strontium 
sulfonamides

2
5,112

87
56

7
6

45
58
71 ,75
21
56
98

2
4

40,40,112
47
11

102
66
71
7,27,35,42,

44,47,52,71

11
69
45,52,59,98

6
7,10,21,23, 

25,31 ,34,35, 
45,47,49,59, 
63,66,81,85, 
89,91 ,98,102 

105,106,111
49

106
6
4

35

rectal gland, clearances, 
ferrocyanide, inulin, 
permseiectivity 

red cells 
Rehm effect 

clearance 
function 
pelvis


