
Subject Index 

A 

Acetyl phosphate, calcium transport and, 
321-342 

Acids 
drug transport and, 544-567 
in proton transport, 187-236 
weak, proton carriers, 189-190 

Adenine, conversion to AMP, 79 
Adenosine triphosphatase, see ATPase 
ADP 

NaK ATPase reaction mechanism, 
283-292 

transphosphorylation of, calcium-
dependent, 321-325 

Affinity,, of bivalent cation transport in 
microorganisms, 31-32 

Alanine, 
transport by microorganisms, 

system, 151-154 
transport in rabbit ileum and jejunum, 

dissociation constants, 477 
Aldoses, see also specific aldose 

transport, 
human erythrocytes, affinity constants 

and transport rates, 394-396 
inhibitors of, 395 
systems, competition and specificity, 

393-394 
Aldosterone, effect on substrate transport, 

636-637 
Algae, ion transport in, 18-32 
Alkaloids, erythrophleum, inhibitors of 

NaK ATPase, 297 
Amines 

biogenic 
MAO inhibition, 516-517 
storage of, 505-533 
structural analogs, uptake competition 

by, 511-513 

structures of, 504 
transport 

in adrenal vesicles, 531-533 
in blood platelets, 524-530 
in brain, characteristics, 518-522 
in central nervous system, 517-524 
characteristics of, 509-510 
dependance on cell metabolism and 

ions, 510-511 
kinetics of, 506-507 

in mast cells, 530-531 
in membranes, 504-533 
in peripheral adrenergic neuron, 

507-517 
uptake 

in adrenergic neurons, 514-515 
by brain vesicles, 522-524 
extraneuronal, 513-514 
inhibition of, 510-517 

Amino acids, see also specific amino acid 
anionic, transport system in animal cells, 

495-496 
cationic, transport system in animal cells, 

496-497 
composition 

of HPr from E. coli and S. aureus, 
52-54 

in microorganisms, 136-139 
endogenous 

levels in E. coli, 136-139 
transport in microorganisms, 135-139 

neutral, transport system in animal cells, 
491-495 

pools, intracellular, maintenance, 
486^190 

transport 
by animal cells, 455-497 

chemical basis of, 489-490 
cis inhibition-competition, 

460 
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cis stimulation, 460-466 
energetics of, 469-486 
homeo- and transcellular, 456-457 
inhibition, 461-466 
interactions 

between amino acids, 459-466 
between other solutes, 466 

kinetics, 457-458 
regulation, 486-490 
special systems, 491-497 
specificity, 458-459 
trans inhibition, 465-466 

carbohydrate transport, interaction 
and, 435-438 

carrier complexes, dissociation 
constants, 477 

insulin role in, 632-633 
across intestinal epithelium, 548-567 
marine pseudomonad, 67 
in microorganisms, 133-180 

ion concentration effect on, 
170-172 

kinetics of, 143-148 
models of, 148-151 
pH effects on, 142-143 
systems of, 151-170 

isolation, 172-180 
temperature effects on, 142-143 

stimulated and stimulating, 461-466 
uptake 

rate in microorganisms, 139-142 
ratio to sodium uptake, 479 

1 -Aminocyclopentane-1 -carboxylic acid, 
transport across intestinal 
epithelium, 548 

1 -Aminocyclopentano-1 -carboxylate 
(ACPC), transport in animal 
cells, 464^66 

/?-Aminohippurate (PAH) 
dye uptake inhibition by, 550-551 
transport from CFS to blood, 549-551 

Aminoisobutyrate (AIB), amino acid 
transport and, 464-466 

α-Aminoisobutyric acid transport 
across intestinal epithelium, 548 
in microorganisms, systems of, 153-154 

Ammonium ion, effect on amino acid 
transport, 170-172 

AMP 
from adenine, 79 

cyclic, in synthesis of inducible enzymes, 
71-76 

Anaerobiosis 
calcium transport inhibition by, 375-378 
glycine transport, inhibition of, 481 

Angiotensin, 517 
8-Anilinonaphthalene-l -sulfonic acid 

(ANS), 330-333 
Animal(s) 

calcium transport in, 351-381 
cells, amino acid transport by, 455-497 
choroid plexuses, role in drug transport, 

544-567 
kidney, drug transport to, 563-567 
liver, drug transport to, 558-560 
tissues, sodium pump in, 243-266 

Anions, see also specific anion 
control in microorganisms, 

32-34 
K-dependent phosphatase inhibitors, 

287-289 
transport 

in microorganisms, 28-30 
mitochondria, 605-610 

Anoxia 
amine uptake inhibitor, 510-511 
ATP and proton rate during, 227-230 

Antibiotics, depsipeptide, induced ion 
transport and, 582-596 

Antidepressants 
tricyclic 

amine transport in blood platelets and, 
528-530 

biogenic amine uptake inhibitors in 
neurons, 515 

Antihistamines, biogenic amine uptake 
inhibitors in neurons, 515 

D-Arabinose, 
transport rates, 394-396 

systems, competition and specificity, 
393-394 

L-Arabinose, transport rates, 394-396 
Arginine transport in microorganisms, 

163-166 
Arsenate transport in mitochondria, 

606-610 
Aspartic acid transport in microorganisms, 

168-170 
ATP 

binding in NaK ATPase, 290-291 
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biogenic amine transport and, 531-533 
calcium accumulation, 320-325 
carbohydrate transport, role in, 42-70 
gastric proton secretion and, 225-230 
interaction, 435-438 
calcium transport and, 355-372 
microorganism, role in cation transport, 

27-28 
mitochondria shrinkage and, 580-581 
muscle contraction-relaxation cycle and, 

318-323 
NaK ATPase reaction mechanism and, 

283-292 
norepinephrine uptake and, 514-515 
sodium pump mechanism, 253-266 
stimulant for K-dependent phosphatase 

activity, 287-289 
transphosphorylation of, calcium-

dependent, 321-325 
water transport and, 117-127 

ATPase 
activity 

calcium concentration and, 356-378 
phospholipids and, 334-336 
potassium-sodium, 270-308 

calcium and 
in erythrocytes, 355-357 
transport, 320-325 

microorganism, role in cation transport 
in, 26-28 

muscle, 318-342 
NaK, properties of, 272-280 
potassium, 270-308 
proton secretion and, 226 
sarcoplasm, calcium transport, 318-342 
sodium, 270-308 

Avian shell gland, calcium transport in, 
366-372 

carbonate transport in, 366-372 

Β 

Bacillus cereus, phosphate uptake by, 28-30 
Bacteria, see also specific bacterium 

amino acid composition of, 136-139 
cell 

carbohydrate transport in, 43-87 
sugar transport by, 46-47 

ion transport in, 18-32 

Balanus nubilis (acorn barnacle), calcium 
transport in, 319-320 

Bases 
drug transport, effect of, 544-567 
weak, proton carriers, 189-190 

Benzylpenicillin, transport to central 
nervous system, 550 

Bicarbonate ion, proton transport and, 
187-236 

Bilirubin, transport to liver, 556-558 
Biogenic amines, see Amines, biogenic; 

specific biogenic amines 
Bisulfates, transport in mitochondria, 

606-610 
Bivalent cations, see also Cations 

transport in cells and tissues, 352-381 
microorganisms, 30-36 

affinity, 31-32 
in sarcoplasmic reticulum, 318-342 

Blood 
pH change of, 188-236 
plasma, drug transport in, 545-547 
platelets, amine transport in, 524-530 
sugar transport, 396-399 

competition and specificity, 393-394 
Blood-brain barrier, 549 
Bone cells 

calcium transport in, 357-362 
composition of, 358-362 

Brain 
biogenic amine transport in, 504-533 

characteristics, 518-522 
catecholamine uptake in, 519-520 
drug penetration into, 549-554 
NaK ATPase activity in, 286-289 

inhibition of, 295-297 
sugar transport, insulin effect on, 629-632 

Bromide 
transport from CFS to blood, 550-551 

mitochondria, 606-610 
5-Bromouracil, transport across intestinal 

epithelium, 547-548 
Bufadienolides, inhibitors of NaK ATPase, 

292-293 

C 

Calcium 
ATPase activity and, 355-378 

stimulation by, 356-357 
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concentration, sodium pump and, 
259-263 

deficiency, in hen, 367-372 
metabolism, in bone cells, 358-362 
protein binding of, 375-378 
proton conductance and, 196-204 

increase of, 326-327 
measurement of, 329 
membranes, 329-333 
release from, 329 
sarcoplasmic reticulum 
uptake rate of, 327-329 

translocation in cells, 368-378 
transport 

by animal cells and tissues, 351-381 
in bone cells, 357-362 
by fragmented sarcoplasmic reticulum, 

320-342 
energetics and mechanisms of, 

320-325 
by erythrocytes, 354-357 
in HeLa cells, 352-355 
inhibition of, 375-378 
intestinal, 372-378 

vitamin D effect on, 372-378 
in kidney cells, 352-355 
in mitochondria, 596-605 
in sarcoplasmic reticulum, 317-342 

ATPase activity and, 334-336 
inhibition of, 334-336 

temperature effect on influx and efflux 
of, 359-362 

in water transport, 117-127 
Calcitonin, effect on calcium transport, 

362 
Carbamyl phosphate, calcium transport 

and, 321-342 
Carbohydrates, see also specific 

carbohydrate 
active transport by cells, 

carrier extraction or site identification, 
438^143 

competition and specificity, 415-418 
disaccharidase involvement, 434-435 
electrical correlates, 424-426 
enzyme involvement, 432-435 
inhibition, 418-421 
interaction with amino acid transport, 

435^138 
mutarotase theory, 433-434 

passive components in total 
absorption, 427 

phospholipids in, 438-439 
phosphorylation-dephosphorylation, 

432^33 
renal tubular epithelium, 427-432 
sodium, role of, 421-424 
systems, 412-438 

kinetics and reality of the pump, 
412^15 

transport 
by animal cells, 385-443 

active system, 412-438 
facilitated diffusion system, 387-411 
erythrocytes, 388-395 
inhibition of, 388-393 
insulin-dependent system, 401-410 
insulin-independent, 388-401 

competition and specificity, 
393-394 

in bacterial cells, 42-87 
mechanism, approach, 47-48 
membrane vesicle studies, 76-86 
modes of, 43-47 
passive diffusion, 44 
phosphotransferase system in, 48-70 
proteins involved in, 48-60 
in tumor cells, 396 

Carboimides, inhibitors of NaK ATPase, 
278 

Carbonate transport in avian shell gland, 
366-372 

Carbon dioxide 
proton production mechanism, 206-207 
proton transport and, 187-236 

Catecholamine 
increase of in animal hearts, 507-517 
uptake in brain, 519-520 

Cationophiles 
behavior, 586-588 
ionophoresis, 588-596 
monovalent cation transport and, 

583-596 
philicity, 586-588 

Cations, see also specific cation 
active transport, role in, 67-70 
bivalent, 

transport 
in cells and tissues, 352-381 
in microorganisms, 30-36 
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cell surface binding, 32 
insulin effect on fluxes of, 633-634 
Κ substitutes in NaK ATPase, 284-292 
monovalent 

role in active carbohydrate transport, 
421-424 

transport in microorganisms, 19-26 
NaK ATPase, 274-275 
proton transport, and exchange, 203-204 

in sugar transport, 67-70 
transport 

control in microorganisms, 32-34 
rate, 329-333 

water transport of, 93-127 
Cells 

amino acid transport in, 133-180 
systems of, 151-170 

animal 
active carbohydrate transport systems, 

412^38 
amino acid transport by, 455-497 
calcium transport by, 351-381 
carbohydrate transport by, 385-443 

anion transport in, 28-30 
bacterial 

amino acid pool in, 135 
carbohydrate transport in, 42-87 
sugar transport by, 46-47 

biogenic amine transport in, 504-533 
bivalent cation uptake in, 30-32 
bone, calcium transport in, 357-362 
calcium translocation in, 368-378 
drug transport in, 544-567 
ion transport system, function of, 34-37 
metabolism 

amine transport and, 510-511 
control/regulation by Enzyme I, 51-54 

NaK ATPase activity in, 270-308 
outward transport of cations in, 23-26 
phosphate transport in, 28-30 
protein synthesis, 573-622 
proton conductance in, 191-204 
sodium pump in, 244-266 
sodium transport in, 67-70 
surface, cation binding by, 32-36 
transport in, hormonal effects on, 

627-639 
volume, control of by sodium pump, 

257-259 
water transport in, 92-127 

Central nervous system 
biogenic amine transport in, 517-524 
drug penetration into, 549-554 
sodium pump role in, 263-265 

Cerebrospinal fluid (CSF), 549-554 
drug penetration into, 549-554 
sugar transport, 396-399 

Chick 
calcium transport inhibition, 375-378 
duodenum, calcium transport across, 

373-378 
Chloramphenicol, proline uptake and, 

140-142 
Chlorella 

cation transport 
discrimination of, 19-20 
uphill, 26-28 

chloride transport in, 28 
sulfate transport in, 30 

Chlorella pyrenoidosa 
ion transport characterization, 18-32 
potassium uptake in, 21-23 

Chloride 
absence, proton secretion and, 214-217 
active transport by gastric mucosa, 

204-206 
proton production and, 206-207 

rate, 209-211 
secretion, 217 
transport, 187-236 

transport 
in microorganisms, 28 
mitochondria, 605-610 
in mucosa, 207-209 
by sodium pump system, 262 

/7-Chloromercuribenzoate, inhibitor of 
NaK ATPase, 277 

Chlorphenol red, transport from CSF to 
blood, 550-551 

Cholesterol content in sarcoplasmic 
reticulum, 336-337 

Choline 
depressor of dihydromorphine uptake, 

553-554 
transport from CSF to blood, 551-554 

in rat small intestine, 548 
Choroid plexus 

in animals, role in drug transport, 
544-567 

biogenic amine transport in, 534 
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m-Methionine, tryptophan uptake 
stimulation by, 462-466 

Circular dichroism, C a 2 + transport studies 
by, 332-333 

Cisternea, sarcoplasmic reticulum, calcium 
accumulation in, 320 

Cocaine, inhibitor of norepinephrine uptake 
in neuron, 515-516 

Conductance of protons in tissues, 188-236 
Cortisol, amino acid transport regulation 

by, 488-489 
CSF, see Cerebrospinal fluid 
Current, electrical, proton production rate 

and, 209-211 
Cyclic-AMP, see AMP, cyclic 
Cycloheximide, effect on amino acid uptake 

in microorganisms, 140-142 
Cytochromes, proton transport, 224-225 
Cytoplasm 

potassium concentration of, 19-27 
proton production in, 206-207 

D 

Decamethonium transfer from CSF to 
blood, 551-554 

Dephosphorylation 
in active carbohydrate transport systems, 

432-433 
in NaK ATPase mechanism, 283-292 

Desipramine, 528-529 
inhibitor of biogenic amine uptake, 515 

Diabetes, insulin effects, 628-636 
Diffusion 

active, 2-12 
facilitated, 2-12 

calcium transport by, 373-378 
in carbohydrate transport, 44-46 
carbohydrate transport systems, 

387-411 
in drug transport, 544-547 
sugar transport 

mechanism, 438-443 
modes, 64-67 

Fick's first law of, 2 
passive, 2-12 

carbohydrate transport, 44 
solute-membrane, 2-15 

steady-state assumption, 9-10 
Dihydromorphine, uptake depression, 

553-554 
Diisopropylfluorophosphate (DFP), 

NaK ATPase inhibitor, 277-278 
Dinactin, K + uptake inducer, 589-596 
Dinitrophenol, biogenic amine uptake 

inhibitor, 510-511 
2,4-Dinitrophenol, dye uptake inhibition 

by, 550-551 
Disaccharidase, active carbohydrate 

transport and, 434-435 
Disaccharides, transport by 

microorganisms, 67-76 
Divalent cation transport, mitochondria, 

596-605 
Diuretics, NaK ATPase inhibitors, 275 
DNP 

calcium transport inhibitor, 375-378 
monovalent cation transport and, 

575-582 
Dog 

cells, active carbohydrate transport in, 
412-438 

choroid plexus, carbohydrate transport 
in, 386-387 

Dopamine transport in tissues, 504-533 
Drugs, see also specific drug 

anionic, transport 
to central nervous system, 549-551 
to liver, 556-558 

antitumor, active transport across 
intestinal epithelium, 547-548 

biogenic amine uptake in neurons, 
515-517 

cationic, transport 
from CSF to blood, 551-554 
to liver, 558-560 
in rat small intestine, 548 

inhibitors 
of amine transport, 530-533 
of NaK ATPase, 275-276 

intestinal absorption of, 544-567 
intracellular binding of, 545-567 
transfer between ocular fluid and blood, 

555-556 
transport of, 543-567 

active versus passive transfer, 544-547 
frog skin, 544-547 
across intestinal epithelium, 547-548 
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to kidney, 563-567 
to liver, 556-567 

Duodenum, chick, calcium transport 
across, 373-378 

Dyes, transport from CSF to blood, 
549-551 

Ε 

Eggshell, calcium concentration of, 362-366 
Ehrlich cells 

amino acid transport, 456-497 
model, 464-466 

biogenic amine transport in, 505-507, 
534 

carbohydrate transport in, 396 
glycine increase in, 460-466 
NaK ATPase activity in, 273-275 
tryptophan uptake in, 461-466 

Electrogenicity 
proton production mechanism, 207-218 
proton mechanism, model for, 219-225 

Electrolytes, ouabain-insensitive transport 
of, 109-117 

Electron and solute transport, relationship, 
82-86 

Embryo, calcium transport to, 362-366 
Energetics of amino acid transport in 

animal cells, 467-486 
Energy 

calcium transport by fragmented 
sarcoplasmic reticulum, 320-325 

input, in active transport, 12 
of HPr in the PTS, 53-54 
sodium pump and, 244-246 

Enzymes 
active carbohydrate transport and, 

432-435 
Enzyme I 

inactivation of, 51 
induced synthesis, regulation by the PTS, 

71-76 
nomenclature of, 50-51 
properties of, 51 
in the PTS, 49-70 
purification of, 51 

Enzyme II 

induced synthesis, regulation by the 
PTS, 70-76 

nomenclature in the PTS, 50-51 
Epinephrine 

amino acid transport regulation by, 488 
catecholamine increase by, 507-517 
transport in tissues, 504-533 
uptake, inhibition of, 510-511 

Epithelium 
calcium transport in, 368-372 
carbohydrate transport in, 386-443 
intestinal 

calcium transport in, 372-378 
drug transport across, 547-548 

renal tubular, active carbohydrate 
transport in, 427-432 

EPR spectroscopy, calcium transport and, 
329-333 

Erythrocytes 
amine transport in, 534 
biogenic amine transport in, 505-533 
carbohydrate transport systems in, 

388-395 
cation transport in, inhibition by 

alkaloids, 297 
human, aldose transport in, 394-396 
ion transport by, 355-357 
mammalian, calcium transport by, 

355-357 
NaK ATPase 

activity in, 270-308 
interactions in, 294-295 

sugar transport in 
carrier extraction or site identification, 

438-443 
competition and specificity, 393-394 

Erythromycin transport to liver, 558-560 
Escherichia coli 

amino acid transport 
kinetics of, 143-148 
pH and temperature effects on, 142-143 
systems of, 151-170 
uptake rate in, 139-142 

arginine transport in, 163-166 
cation transport 

discrimination of, 19-20 
uphill, 26-28 

chloride transport in, 28-30 
electron transport in, 82-86 
endogenous amino acids in, 136-139 
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F 

Fick's law 
carbohydrate transport systems, 388-393 
of diffusion, 2 

Fluorescence, calcium transport studies by, 
329-333 

Fluorides, calcium increase by, 326-327 
1 -Fluoro-2,4-dinitrobenzene (DNFB), 

inhibitor of sugar transport, 395 
5-Fluorouracil, transport across intestinal 

epithelium, 547-548 
Flux 

equations, 11-12 
undirectional, solute through membrane, 

6-9 

SUBJECT INDEX 

G 

D-Galactose, transport rates, 394-396 
β-Galactoside transport in E. coli, 12 
Gastric juice 

chemiosmotic model for proton 
production, 230-236 

proton transport in, 189-236 
Glucagon, amino acid transport regulation 

by, 488 
Glucose 

active transport by cells, kinetics, 412-415 
biogenic amine transport and, 510-511 
bivalent cation uptake in microorganisms 

and,30-32 
carbohydrate transport role, 42-70 
cation transport role, 27-28 
transport 

insulin effect on, 628-632 
across intestinal epithelium, 548 
kinetics of system, 388-393 

uptake by membrane vesicles, 79-83 
D-Glucose transport 

animal cells, 386-443 
hormonal effects on, 628-632 
systems, competition and specificity, 

393-394 
Glucuronides, hydrolysis of, 546-547 
Glutamate, transport in microorganisms, 

135-180 
Glutamic acid, transport in microorganisms, 

system of, 168-170 
Glycerol transport, facilitated diffusion, 

392-393 

enzyme I isolation from, 51 
β-galactoside transport in, 12 
glycine transport by, 151-154 
HPr isolation from, 52-54 
HPr protein 

amino acid composition, 52-54 
properties, 53-54 

ion transport characterization, 18-32 
leucine uptake in, 154-159 
lysine transport system in, 163-166 
melibiose transport by, 67-76 
membrane vesicles in, 76-79 
mutants, potassium-defective extrusion 

mechanism, 25-26 
phosphate uptake by, 28-30 
potassium uptake in, 21-23 
PTS study in, 49-86 
sugar-specific proteins of the PTS, 55-60 

transport by, 46-47 
Estradiol sulfates, amino acid transport 

regulation by, 488^189 
Estrone sulfates, amino acid transport 

regulation by, 488-489 
Ethacrynic acid, calcium transport 

inhibition by, 356-357 
JV-Ethylmaleimide (NEM) NaK ATPase, 

inhibitor, 277 
sugar transport inhibitor, 395 

Euglena, phosphate uptake by, 28-30 
Extrusion mechanism, cation transport in 

microorganisms, 24-32 
Eye, drug transport, 555-556 

Follicle stimulating hormone (FSH), 
amino acid transport regulation 
by, 487-488 

Frog 
muscle, proton conductance in, 189-204 
stomach, proton production rate in, 

209-211 
toe muscle, calcium concentration in, 320 

Fructose, phosphorylation of, 48-49 
Fungi 

amino acid composition of, 136-139 
ion transport in, 18-32 
phosphate uptake by, 28-30 
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Glycine 
accumulation by cells, 482-484 
distribution ratio and flux coefficients, 481 
Ehrlich cells, 464-466 

increase in, 460-466 
influx, intracellular N a + and P + levels 

and, 482 
metabolic inhibition, 481 
transport, 463-466 

in Ehrlich cells, dissociation constants, 
477 

in microorganisms, 151-154 
Glycocalyx-membrane complex, calcium 

depot in, 353-355 
Glycolysis, amine transport and, 510-511 
Glycosides 

ATPase inhibitors, 271-307 
cardiac 

inhibitors of NaK ATPase activity, 
275, 292-293 

interaction with NaK ATPase, 294-295 
sodium transport inhibition by, 

249-253 
transport to liver, 560-562 

Gradients 
carbohydrate transport, 387-411 
ionic, in proton conductance, 189-204 

Growth hormone (GH) 
amino acid transport regulation by, 487 
effect on substrate transport, 637-639 

Η 

Halobacterium 
cation transport, discrimination of, 19-20 
ion transport characterization, 18-32 

Hamster 
small intestine, drug transport in, 547 
sugar transport, specificity, 416-418 

Heart, animal 
catecholamine increase in, 507-517 
norepinephrine inhibition of, 515-516 

HeLa cells 
calcium transport in, 352-355 
sodium pump system in, 250-253 

Hellebrigenin, haloacetate derivatives, 
NaK ATPase inhibitors, 
296-297 

Hen, calcium deficiency in, 367-372 
Hexamethonium, transport from CSF to 

blood, 551-554 
Hexitols, phosphorylation of, 48-49 
Hexose(s) 

phosphorylation of, 48-49 
transport systems, competition and 

specificity, 393-394 
Histamine, transport in tissues, 504-533 
Histidine 

functional amino acid in HPr, 52-54 
transport in microorganisms, system of, 

166-167 
uptake 

by microorganisms, kinetics of, 
143-148 

rate in S. typhimurium, 140-142 
Hormones 

amino acid transport regulation by, 
486^188 

effect on 
substrate transport, 627-639 
sugar transport, 628-632 

NaK ATPase inhibitors, 275-278 
HPr 

derivatives of, 53-54 
energy supply in the PTS, 53-54 
in E. coli, properties, 53-54 
hydrolysis of, 53-54 
induced synthesis, regulation by the PTS, 

71-76 
nomenclature of, 50-51 
phospho-carrier protein, 51-54 
PTS and, 49-70 

Hydrochloric acid 
production of in tissues, mechanism, 

206-236 
proton transport in tissues and, 187-236 

Hydrogen bond in active sugar transport, 
417^18 

Hydroxylamine and NaK ATPase reaction 
mechanism, 284-292 

Hyperventilation, effect on proton 
transport, 194-201 

Hypoxanthine transport in intestinal 
epithelium, 547-548 

I 

Ice, proton movement in, 189 
Imipramine 

amine transport inhibitor, 528-529 
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biogenic amine uptake inhibitor, 515 
Insecticides, inhibitors of NaK ATPase, 276 
Insulin 

amino acid transport and, 632-633 
regulation by, 486-487 

carbohydrate transport system and, 
388-411 

cation fluxes and, 633-634 
sugar transport and, 628-632 

activator, 628-630 
Intestine 

calcium transport in, 372-378 
small 

drug transport across, 547-548 
sugar transport in, 548-554 

wall, drug transport through, 544-547 
Iodide transport from CSF to blood, 

550-551 
Iodoacetate 

biogenic amine uptake inhibitor, 510-511 
calcium transport inhibitor, 375-378 

Iodopyracet (Diodrast), transport to central 
nervous system, 549-551 

Ionophoresis of cationophilic compounds, 
588-596 

Ions 
active proton transport by, 204-206 
alkali metal 

amino acid transport and, 170-172, 466 
function, 469^486 

in amine transport, 510-511 
role, 524-530 

concentration, role in drug transport, 
545-567 

conductance of protons by, 190-204 
gradients 

role in cation transport in micro
organisms, 19-26 

sodium pump, 255-263 
hydroxyl 

proton production mechanism and, 
206-207 

in proton transport, 189-236 
proton 

conductance mechanism, 201-203 
transport, diffusion rates, 189 

selectivity of sodium pump for, 248-
249 

transport, 574-610 
control in microorganisms, 32-34 

function of system in microorganisms, 
34-37 

in microorganisms, 17-36 
mitochondria 

energetics of, 613-617 
mechanism of, 617-622 

Iproniazid, inhibitor of monoamine oxidase, 
530-533 

Isoleucine transport by microorganisms, 
system of, 155-159 

L-Isovaline transport across intestinal 
epithelium, 548 

Κ 

K + , see Potassium 
Ketohexoses, transport, competition and 

specificity, 393-394 
Kidney 

biogenic amine transport in, 533 
cell, calcium transport in, 352-355 
drug transport to, 563-567 
NaK ATPase activity in, 286-289 
sugar transport in, 427-432 
tubules, amino acid transport in, 486-490 

Kinetics 
active carbohydrate transport system, 

412-415 
in active transport system, 10-12 
amino acid transport in animal cells, 

457-458 
for biogenic amine transport in tissues, 

506-507 
carbohydrate transport systems, 388-393 
for inward transport of cations in 

microorganisms, 21-23 
solute transport across membrane, 1-15 
sugar transport, 388-393 

L 

Lactobacillus casei, amino acid transport by, 
152-154 

Lactones, steroid, NaK ATPase inhibitors, 
292-293 

Lactose 
binding by S. aureus, 60 
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metabolism in S. aureus, 58-59 
phosphotransferase-specific, 58-59 
transport 

models, 67-70 
in S. aureus, 62-64 

Leucine 
transport by microorganisms, system of, 

155-159 
uptake by E. coli, temperature 

dependence of, 143 
Lipids 

drug transport role, 544-56 / 
K-dependent phosphatase activity and, 

288-289 
NaK ATPase and, 280-282 
phosphotransferase system, nomenclature, 

50-51 
Liver 

drug transport to, 556-567 
sugar transport, insulin effect on, 632 

Lumen, proton transport in, 187-236 
Lysine 

transport 
increase, 461-466 
in microorganisms, 134-180 

uptake by microorganisms, pH and 
temperature dependence, 
142-143 

Μ 

Magnesium 
accumulation in mitochondria, 602-605 
calcium transport role, 355-357 
muscle contraction-relaxation cycle and, 

318-320 
NaK ATPase role, 272-280 

interactions, 294-295 
reaction mechanism, 283-292 

the PTS role, 50-54 
transport 

mitochondria, 596-605 
by sodium pump, 262 

Manganese 
calcium transport role, 341-342 
NaK ATPase interaction role, 294-295 
transport, mitochondria, 596-605 
uptake in microorganisms, 30-32 

D-Mannose, transport rates, 394-396 
Mast cells, amine transport in, 530-531 

Melibiose 
permease of, 67-76 
transport by S. typhimurium, 67-76 

Membranes, see also Tissue; specific tissue 
amino acid transport, 459-497 

schemes of, 149-151 
system of, isolation, 173-180 

bacterial, amino acid transport in, 
133-180 

biogenic amine transport in, 504-533 
calcium transport across, 352-381 
carbohydrate transport across, 44, 

385-443 
cation-proton exchange in, 203-204 
chorioallantoic 

calcium transport across, 362-366 
oxygen uptake by, 365-366 

drug transport through, 544-567 
electrical potential across, 2 
fragmented sarcoplasmic reticulum 

calcium transport in, 320-342 
permeability of, 333-334 

ion gradients in, 255-263 
ionic conductance of, 190-204 
NaK ATPase activity in, 270-308 
nomenclature in the PTS, 50-51 
proteins in, 49-70 
proton 

conductance in, 190-201 
secretion, ATP role in, 225-230 
transport in, 187-236 

sarcoplasmic reticulum 
cholesterol content of, 336-337 
protein composition of, 339-340 
solubilization of, 337-339 
structure of, 341-342 
studies of, 329-333 

solute transport across, 1-15 
sugar-specific proteins of the PTS in, 

55-60 
sugar transport 

insulin effect on, 628-632 
kinetics and models, 388-393 

unidirectional flux through, 6-9 
vesicles 

advantages and limitations, 77-79 
carbohydrate transport studies in, 

76-86 
properties of, 76-77 

water fluxes across, 99-127 
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Mepiperphenidol 
depressor of dihydromorphine uptake, 

553-554 
transport to liver, 558-560 

Metabolism 
calcium, in bone cells, 357-362 
cation transport dependence on, 

26-28 
sodium pump and, 243-266 

Methionine 
transport 

in animal cells, 464-466 
Ehrlich cells, dissociation constants, 

477 
in microorganisms, 167-168 

Methoxyflurane, eifect on frog gastric 
mucosa and proton transport, 
215-217 

Methyl-a-glucoside 
transport in S. aureus, 62-64 
uptake by membrane vesicles, 79-83 

Λ^-Methylnicotinamide (NMN) transport 
from CSF to blood, 551-554 

α-Methylnorepinephrine uptake, inhibition 
of, 510-511 

Michaelis-Menten equation, 457-458, 564 
carbohydrate transport systems, 389-393 

Michaelis-Menten kinetics 
active carbohydrate transport, 413-415 
calcium-uptake rate, sarcoplasmic 

reticulum, 328 
Microbes, role in carbohydrate transport, 

387 
Micrococcus cation transport, 

discrimination of, 19-20 
Microorganisms, see also specific 

microorganism 
affinity for bivalent cations, 31-32 
amino acid transport in, 133-180 

kinetics of, 143-148 
models of, 149-151 
system, 151-170 

isolation, 172-180 
amino acid uptake rate, 139-142 
anion transport in, 28-30 
bivalent cation transport in, 30-32 
cation discrimination of, 19-20 
cation transport in, 19-26, 30-36 

inward and outward linkage, 26 
uphill, 26-28 

extrusion of cation transport, pH effect, 
24-36 

mechanism for ion transport, 24-32 
ion transport in, 17-36 

control of, 32-36 
inward transport of cations, 20-23 
monovalent cation transport in, 19-36 
mutants, extrusion mechanism, 25-26 
pH effect on cation uptake rate in, 22 
sulfate transport in, 30 
transport, outward monovalent cation, 

23-26 
transport system functions, 34-37 

Microsomes 
calcium concentration in, 325-327 
calcium transport and, 321-325 
proton transport, 224-225 
sarcoplasmic reticulum, solubilization of, 

337-339 
Microvilli, calcification of, 367-372 
Mineralocorticoids and substrate transport, 

636-637 
Mitochondria 

anion transport in, 605-610 
calcium transport through, 354-355 
chloride transport in, 605-610 
divalent cation transport and, 596-605 
ion transport in, 573-606 
nucleotide transport, 610-612 
sarcoplasmic reticulum, Ca 2 + -up take 

rate, 327-329 
Monesin and monovalent cation transport, 

586-596 
Monesin-M + complex, 583 
Morphine uptake by rabbit choroid plexus, 

554 
Monoamine oxidase, inhibition of, 530-533 
Μ onosacchar ides 

active transport, kinetics, 412-415 
transport 

animal cells, 386-443 
insulin effect on, 628-632 
kinetics of system, 388-393 
small intestine, 548 
systems, competition and specificity, 

393-394 
Monovalent carrier 

active transport, 10-12 
substrate competition for site on, 12-15 
rate equations, 4-10 
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Monovalent cations, see also Cations; 
specific cation 

extrusion mechanism of, in 
microorganism transport, 24-32 

induced transport, mitochondria, 582-596 
inward and outward transport linkage in 

microorganisms, 26 
outward transport in microorganisms, 

23-26 
pH effect on uptake rate in 

microorganisms, 22 
transport 

inward, 20-23 
in microorganisms, 19-26 

discrimination, 19-20 
uphill, 26-28 

Monovalent ions, effect on amino acid 
transport, 170-172 

Mucosa 
chloride transport in, 207-209 
drug transport and, 547-567 
gastric 

active proton transport in, 204-206 
cation-proton exchange in, 203-204 
proton concentration in, 198-201 
proton secretion, 213-217 

intestinal, amino acid transport in, 
486-490 

proton secretion, 212-217, 222-223 
Muscle(s) 

calcium transport, 317-342 
cardiac, sugar transport system, 406-410 
contraction-relaxation cycle, regulation 

of, 318-320 
proton conductance of, 191-201 
skeletal 

sugar transport, 401-406 
insulin effect on, 628-632 

Mutarotase theory, active carbohydrate 
transport systems, 433-434 

Mutants 
amino acid transport, isolation of, 

174-176 
defective, in the PTS protein, 61-64 
microorganisms, potassium-defective, 

25-26 
Mycoplasma 

cation transport, discrimination of, 
19-20 

ion transport characterization, 18-32 

Mycoplasma latdlam, potassium uptake in, 
21-23 

Myofibrils, calcium transport, 317-342 

Ν 

N a + , see Sodium 
NaK ATPase 

activity 
inhibition by cardiotonic steroids, 

292-293 
kinetic studies, 291 

ATP binding, 290-291 
cardiac inhibition by cardiotonic steroids, 

297-300 
cardiotonic steroids interaction, 293-295 
cation requirements, 274-275 
cellular localization, 273-275 
conformational changes, 305-307 
inhibition of, 275-278 

irreversible, 295-297 
intermediates of, 289-290 
K-dependent phosphatase comparison, 

286-289 
lipid requirement, 280-282 
molecular weight, 278-280 
phosphorylated subunits of, 304-305 
potassium and sodium transport models, 

308 
properties of, 272-280 
purification, 300-304 
ratio of sodium and potassium, 274-275 
reaction mechanisms, 283-292 

K-dependent phosphatase, 286-289 
Nalorphine, depressor of dihydromorphine 

uptake, 554 
Neuron, peripheral adrenergic 

amine transport studies in, 508-509 
biogenic amine transport in, 507-517 
biogenic amine uptake in, 514-515 
norepinephrine levels in, 508-517 

Neurospora 
ion transport characterization, 18-32 
potassium uptake in, 21-23 

Neurospora crassa 
amino acid composition of, 136-139 
amino acid transport in, system of, 

162-163 
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tryptophan uptake by, 140-142 
Nigericin 

monovalent cation transport and, 
586-596 

respiration and, 591-596 
substrate utilization and, 591-596 

Nigericin-M + complex, 583 
/7-Nitrophenylphosphatase, in NaK ATPase 

reaction mechanism, 286-289 
NMN, depressor of dihydromorphine 

uptake, 553-554 
Nonact in-K + complex, 584 
Nonelectrolyte transport, mitochondria, 613 
Norepinephrine 

catecholamine increase by, 507-517 
inhibition by cocaine, 515-516 
structural analogs, amine uptake 

competition, 511-513 
transport in tissues, 504-533 
uptake 

by adrenergic neuron, 508-517 
in brain, 514-524 
inhibition of, 510-511 

Nucleoside triphosphate, calcium transport 
and, 321-342 

Nucleotides 
NaK ATPase and, 274 
transport, mitochondria, 610-613 

Ο 

Oligomycin, inhibitor of K-dependent 
phosphatase activity, 287-289 

Orange, transport from CSF to blood, 
550-551 

Osteoblasts, calcium transport in, 357-362 
Osteoclasts, calcium transport in, 357-362 
Osteocytes, calcium transport in, 357-362 
Ouabain 

amine transport inhibitor, 530 
K-dependent dephosphorylation 

inhibitor, 284-292 
transport to liver, 560-562 
in water transport system, 109-117 

Ouabain- 3H in sodium pump mechanism, 
249-253 

Oxalate, calcium increase by, sarcoplasmic 
reticulum, 326-327 

Oxyphenonium transport to liver, 558-560 

Ρ 

Pancreatic juice, proton transport in, 
189-236 

Parachloromercuribenzoate (PCMB), effect 
on calcium transport, 366 

Parathyroid hormone (PTH), effect on 
calcium transport, 362 

Pentose transport systems, competition and 
specificity, 393-394 

Peptide hormones, see also specific hormone 
amino acid transport regulation by, 

486^88 
Permeability, membranes, fragment|ated 

reticulum, 333-334 
Permease 

in amino acid transport system, 149-151 
of melibiose, 67-76 
PTS role, 67-76 

PH 
active proton transport, role in, 188-236 

amino acid transport 
effect on, 142-143 
role in, 460^97 

biogenic amine transport, role in, 
505-533 

blood, changes in, 188-236 
calcium uptake, effect on, 370-378 
cation transport extrusion in micro

organisms, 24-32 
drug transport, role in, 544-567 
N a + and K + uptake in microorganisms, 

22 
outward transport of cations in micro

organisms, 23-26 
proton transport, role in, 187-236 

uphill cations transport, role in, 26-28 
Phenol red 

transport 
to central nervous system, 549-551 
to liver, 556-558 

Phenylalanine transport in microorganisms, 
system of, 159-163 

Philicity of cationophiles, 586-588 
Phlorhizin 

glucose absorption inhibitor, 419-421 
sugar transport inhibitor, 395 

Phosphatase, K-dependent 
comparison to NaK ATPase, 286-289 
inhibition of, 287-289 
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NaK ATPase reaction mechanism, 
286-289 

Phosphates 
bone cells, concentration in, 358-362 
calcium transport, effect on, 359-362 
Mn 2 + uptake in microorganisms, effect 

on, 30-32 
potassium uptake, effect on, 582-596 
inorganic, calcium increase by, 326-327 
sarcoplasmic reticulum, calcium 

transport, 318-342 
transfer to sugar from PEP, 48-70 
transport 

in microorganisms, 28 
mitochondria, 606-610 

uptake in Staphylococcus aureus, 463-466 
Phosphoenolpyruvate (PEP) 

carbohydrate transport in bacterial cells, 
48-51, 54 

in sugar group translocation, 79-83 
Phospholipases, insulin imitators, 630-632 
Phospholipase C (C. welchii), sarcoplasmic 

reticulum 
ATPase activity inhibitor, 334-336 
C a 2 + transport inhibitor, 334-336 

Phospholipids 
carbohydrate transport and, 438-439 
concentration in bone cells, 358-362 
in NaK ATPase, 280-282 
sarcoplasmic reticulum 

ATPase activity and Ca 2 + transport, 
334-336 

Ca 2 + -binding by, 325-342 
Phosphoprotein 

calcium requirement for formation of, 
322-342 

sarcoplasmic reticulum, calcium 
transport and, 322-342 

Phosphorylation 
in active carbohydrate transport systems, 

432^135 
NaK ATPase reaction mechanism, 

283-292 
of sugars, 48-86 

Phosphotransferase proteins 
lactose-specific, 58-59 
sugar-specific, functional relationship, 

59-60 
Phosphotransferase system (PTS) 

in carbohydrate transport, 48-70 

enzyme regulation by, 71-76 
induced enzyme synthesis regulation by, 

70-76 
Mg 2 + , role of, 50-54 
occurrence in microorganisms, 64-67 
phosphorylation of sugars in, protein 

required, 49-70 
protein 

mutants, 61-64 
sugar-specific, 54-60 

in sugar transport, 60-64, 71-76 
role in, 61-64 

Placenta, sugar transport in, 399-400 
Plasma, NaK ATPase in, 273-275 
Potential difference (PD) in proton 

conductance of membranes, 
190-201 

Potassium 
absolute levels in cellular metabolism, 

254-255 
amino acid transport, effect on, 466 
ATPase, 270-308 

inhibition by Ca 2 + , 355-357 
biogenic amine transport and, 510-511 
conductance in tissues, 191-236 
extrusion of in microorganisms, 24-32 
function in amino acid transport, 469-486 
gradients, cellular metabolism, 255-263 
insulin effect on fluxes of, 633-636 
intracellular levels, glycine influx and, 

482 
inward transport in microorganisms, 

20-23 
linkage to sodium pump system, 246-248 
M n 2 + uptake in microorganisms, effect 

on, 30-32 
NaK ATPase reaction mechanism, 

phosphate activity dependency, 
286-292 

outward transport in microorganisms, 
23-26 

pH effect on uptake rate in microorgan
isms, 22 

sugar transport, role in, 67-70 
transport 

inhibition by cardiotonic steroids, 
298-300 

microorganisms, 19-27 
models for, 308 
uphill in microorganisms, 26-28 
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Procaine amide ethobromide (PAEB) 
transport to liver, 558-560 

Proline 
accumulation by P. aeruginosa, 140-142 
transport by microorganisms, system of, 

154-155 
Proteases 

effect on NaK ATPase, 278 
insulin imitators, 630-632 

Proteins, see also specific protein 
actomyosin-like, Ca ATPase in, 

356-357 
amino acid transport 

role in, 149-151 
system of isolation, 176-180 

calcium transport inhibitors, 375-378 
carbohydrate transport and, 392-443 
concentration in bone cells, 358-362 
phospho-carrier, 51-54 
of phosphotransferase system, 48-60 

sugar-specific, 59-60 
reticulum, calcium transport, 318-342 
sarcoplasmic reticulum, composition of, 

339-340 
sugar-specific, 49-70 
synthesis, 573-622 

inhibition by bacteria, 140-142 
Proton 

conductance 
mechanism of, 201-203 
of membranes, 190-201 
secreting mucosa, 222-223 

electrogenicity, model for, 219-225 
gastric secretion, chemiosmotic model 

for, 230-236 
production 

mechanism, electrogenicity, 207-218 
rates, 209-211 

during anoxia, 227-230 
secretion, 

in absence of chloride, 214-217 
ATP effect on, 225-230 
resistance, 209-212 

transport active 
cation exchange in, 203-204 
chloride ion and, 204-206 
concept of, 204-206 
conductance in water, 188-189 
passive, 189-204 

carriers, 189-190 

in tissues, 187-236 
Protoplasts, amino acid transport system in, 

173-180 
Pseudomonas aeruginosa 

amino acid composition of, 136-139 
amino acid transport in, pH and 

temperature effects on, 142-143 
arginine transport in, 165-166 
leucine transport system in, 159 
lysine transport in, 165-166 
proline uptake by, 140-142 
sugar transport by, 46-47, 65-67 

Purines, interaction with pyrimidine 
transport, 547-548 

Pyrimidines, transport, inhibition of, 
547-548 

Pyrithiamine transport, in rat small 
intestine, 548 

Pyrophosphate, Ca 2 + - increase by, 326-327 

R 

Rabbit 
choroid plexus, morphine uptake by, 554 
drug transport in, 550-551 
PAH transport in, 550-551 

Rat 
calcium transport, inhibition, 375-378 
cells, active carbohydrate transport in, 

412-438 
PAEB transport to liver in, 558-560 
small intestine 

cationic drug transport in, 548 
thiamine transport in, 548 

Rate equation 
in active transport, 11-12 
monovalent carrier, 4-10 
solute-membrane examples, 9-10 

Reserpine, inhibitor of biogenic amine 
uptake, 516, 529 

Resistance, proton secretion and, 212-217 
Reticulum 

fragmented sarcoplasmic, calcium 
transport by, 320-342 

energetics and mechanisms of, 320-325 
sarcoplasmic 

calcium concentration, 329-337 
increase in, 326-327 

calcium pump change, 340-341 
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calcium release from, 329 
calcium transport by, 317-342 
calcium uptake rate, 327-329 
cholesterol content of, 336-337 
electron microscopy of Ca 2 + 

accumulation in, 320 
EPR spectra of, 331-332 
membrane structure of, 341-342 
muscle contraction-relaxation cycle 

regulator, 318-320 
NaK ATPase activity in, 273-275 

D-Ribose transport rates, 394-396 

S 

Saccharomyces cerevisiae 
amino acid composition of, 136-139 
ion transport characterization, 18-32 
lysine transport system in, 165-166 

Salmonella, cation transport, 
discrimination of, 19-20 

Salmonella typhimurium 
amino acid transport 

kinetics of, 143-148 
systems of, 159-163 
uptake by, 140-142 

HPr isolation from, 52-54 
melibiose transport by, 67-76 
PTS study in, 49-86 
sugar transport by, 46-47 
sulfate transport in, 30 

Salygran, calcium transport inhibition by, 
356-357 

Sarcinia, cation transport, discrimination 
of, 19-20 

Sarcoplasm, calcium transport by, 318-342 
Sarcoplasmic reticulum, see Reticulum, 

sarcoplasmic 
L-Selenomethionine transport across 

intestinal epithelium, 548 
Serine transport by microorganisms, 

system, 151-154 
L-Serine uptake rate in E. coli, 140-142 
Serosa 

drug transport and, 547-567 
proton production mechanism in, 

209-214 
Serotonin 

transport in tissues, 504-533 

uptake in brain, 518-519 
Shell, avian gland, see Avian shell gland 
Sigmoidicity, effect on C a 2 + uptake, 

599-605 
Skeleton, avian, calcium transport to, 

362-366 
Sodium 

absolute levels in cellular metabolism, 
254-255 

active carbohydrate transport and, 
421-424 

amino acid transport and, 463-466 
function, 469-486 

ATPase, 270-308 
inhibition by C a 2 + , 355-357 

biogenic amine transport, role in, 
510-511 

extrusion of, in microorganisms, 24-32 
gradients, cellular metabolism, 255-263 
insulin effect on fluxes of, 633-636 
intracellular level, glycine influx and, 

482 
inward transport in microorganisms, 

20-23 
outward transport in microorganisms, 

23-26 
pH effect on uptake rate in 

microorganisms, 22 
proton exchange, 203-204 
proton conductance and, 196-204 
substrate absorption, effect on, 632-633 
transport in cell, 67-70 

inhibition by cardiotonic steroids, 
298-300 

in microorganisms, 19-27 
mitochondria, 576-582 
models for, 308 
in mucosa, 207-209 
uphill, in microorganisms, 26-28 

uptake, ratio to amino acid uptake, 479 
Sodium pump 

in animal tissues, 243-266 
ATP utilization by, 253-266 
C a 2 + concentration, effect on, 259-263 
cardiac glycosides, inhibition by, 

249-253 
central nervous system, control by, 

263-265 
energy source for, 244-246 
ion selectivity of, 248-249 
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interaction between cellular metabolism 
and,253-266 

linkage to K + movements, 246-248 
reversal of, 245-246 

Sodium Potassium Adenosine-
triphosphatase, see NaK 
ATPase; ATPase, NaK 

Solute, see also Substrate 
amino acid transport by, 461-466 
concentration gradient, 2-4 
different, transport by same carrier, 

12-15 
electron transport, relationship, 82-86 
group translocation by vesicles, 79-83 
transport 

drugs, 543-567 
kinetic formulations, 1-15 
relation to electron transport, 83-86 

unidirectional flux through membrane, 
6-9 

Spheroplasts, amino acid transport 
system in, 173-180 

Specificity, active carbohydrate transport 
by cells, 415^18 

Spleen, norepinephrine inhibition of, 
515-516 

Staphylococcus, cation transport, 
discrimination of, 19-20 

Staphylococcus aureus 
amino acid composition of, 137-139 
amino acid transport in, 134-180 
Enzyme I isolation from, 51 
HPr isolation from, 52-54 
HPr protein, amino acid composition, 

52-54 
lactose binding by, 60 
methyl-a-glucoside transport in, 62-64 
phosphate uptake by, 463-466 
PTS study in, 49-86 
sugar-specific proteins of the PTS, 55-60 
sugar transport by, 46-47, 62-64 
thiomethyl-j3-galactoside transport in, 

62-64 
Steroid hormones, see also specific hormone 

amino acid transport regulation by, 
488^89 

Steroids, cardiotonic 
inhibitors of NaK ATPase activity, 

292-293 
haloacetates, 295-297 

positive inotropic effect, 297-300 
interaction with NaK ATPase, 293-295 

Streptococcus faecalis 
amino acid transport in, 134-180 
cation transport 

discrimination of, 19-20 
uphill, 26-28 

ion transport characterization, 18-32 
mutants, potassium-defective, extrusion 

mechanism, 25-26 
phosphate uptake by, 28-30 
potassium uptake in, 21-23 

Streptomyces hydrogenans, amino acid 
uptake by, temperature effect on, 
142-143 

Strontium transport in mitochondria, 
597-605 

Strophanthidin 3-bromoacetate, inhibitor 
of NaK ATPase, 295-297 

Strophanthidin 3-iodoacetate, inhibitor of 
NaK ATPase, 295-297 

Strophanthin k, inhibitor of Na-K 
transport, 292-293 

Substrate, see also Solute 
competing for site on monovalent carrier, 

12-15 
transport 

growth hormone effect on, 637-639 
hormonal effects on, mechanism, 

634-635 
Sugars, see also specific sugar 

active transport by cells 
competition and specificity, 415—418 
electrical correlates, 424-426 
inhibition, 418-421 
interaction with amino acid transport, 

435-438 
renal tubular epithelium, 427-432 
role of sodium in, 421-424 

group translocation 
across membranes, 64-67 
role of PEP in, 79-83 
by vesicles, 79-83 

induced enzyme synthesis, role in, 71-76 
phosphate transfer to, 48-70 
phosphorylation, protein requirement, 

49-70 
in PTS, specific, 54-60 
solubilization in membranes, 392-393 
translocation, 629-632 



SUBJECT INDEX 703 

via the PTS, 61-64 
transport 

by animal cells, 386-443 
by bacterial cells, 46-70 
in blood, 396-399 
in brain, 396-399 
cation-dependent, 67-70 
in erythrocytes, 388-395 
facilitated diffusion, 629 
hormonal effects on, 628-632 
insulin activation, 628-632 
across intestinal epithelium, 548-567 
kinetics, 388-393 
phosphotransferase system in, 60-64 
in placenta, 399-400 
systems 

cardiac muscle, 406-410 
competition and specificity, 393-394 
skeletal muscle, 401-406 

Sulfate, role in proton transport, 216-218 
transport 

in microorganisms, 30 
mitochondria, 606-610 

Sulfhydryl reagents, inhibitors on NaK 
ATPase, 277 

Sulfobromophthalein (BSP) transport to 
liver, 556-558 

Synaptosomes, biogenic amine 
accumulation in, 504-507 

Τ 

Temperature 
amino acid transport, effect on, 142-143 
calcium transport, effect on, 359-362 

Tetracycline absorption by dog intestine, 548 
Thiamine transport, in rat small intestine, 

548 
Thiocyanate transport from CSF to blood, 

550-551 
Thiomethyl-j8-galactoside transport in 

S. aureus, 63-64 
Thyroid stimulating hormone (TSH) 

amino acid transport regulation 
by, 487 

TMG permease, role in sugar transport, 
67-76 

Tissue(s), see also Membranes; specific 
tissue 

active proton transport in, 204-206 
adipose, sugar transport system, 410 
animal, calcium transport by, 351-381 
optical, sugar transport in, 410-411 
proton conductance of, 190-201 
proton transport in, 187-236 
sugar transport in, 400-401 

insulin effect on, 629-632 
Translocation of sugars, phosphotransferase 

system and, 64-67 
Transmembrane, proton conductance in, 

190-201 
Transport 

active 
kinetics of, 10-12 
modes for, 64-67 
monovalent carrier, 10-12 
rate equations, 11-12 
site of energy input, 12 
unidirectional flux equations for, 

11-12 
amino acids, by animal cells, 455-497 
anion, in microorganisms, 28-30 
of biogenic amines, 504-533 
of carbohydrates, animal cells, 385-443 
of different solutes, 12-15 
of drugs, 544-567 
ion, in microorganisms, 17-36 
membrane, role of vesicles in, 76-79 
monovalent cations, in microorganisms, 

19-26 
proton, 187-236 
rate equations, solute across membrane, 

3-12 
substrates, hormonal effects on, 627-639 

Trypsin, response to insulin in sugar 
transport, 630-632 

Tryptophan 
transport 

in microorganisms, system of, 159-163 
stimulation of, 462-466 

uptake by 
neutral amino acids in Ehrlich cells, 

461-466 
N. crassa, 140-142 

Tubules, sarcoplasmic reticulum, calcium 
accumulation in, 320 

Tumor cells, carbohydrate transport in, 396 
Tyrosine, transport in microorganisms, 

system of, 159-163 
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U 

Uracil, transport, inhibition of, 547-548 
Uric acid, transport in intestinal epithelium, 

547-548 
Ussing-Zehrahn, short circuit technique, 

210-211 
Uterus v calcium transport across, 366-372 
UTP, interaction in carbohydrate transport, 

435-438 

V 

Valine, transport by microorganisms, 
system of, 155-159 

Valinomycin, effect on cation uptake, 
583-596 

Vasopressin (ADH), effect on substrate 
transport, 635-636 

Vesicles 
active transport by, 80-83 
adrenal medullary, amine transport in, 

531-533 
bacterial membrane, properties of, 76-77 
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