
GASTROENTEROLOGY 
OFFICIAL PUBLICATION OF THE AMERICAN GASTROENTEROLOGICAL A S S O C I A T I O N 

Editor 
Raj K. Goyal 
Beth Israel Hospital (LY 201) 
330 Brookline Avenue 
Boston, Massachusetts 02215 
F A X : (617) 731-5728 

Consulting Editor 
William Silen 
Beth Israel Hospital 
Boston, Massachusetts 02215 

Associate Editors 
Jose Behar 
Rhode Island Hospital 
Providence, Rhode Island 02902 

Jules L. Dienstag 
Massachusetts General Hospital 
Boston, Massachusetts 02114 

John L. Gollan 
Brigham and Women's Hospital 
Boston, Massachusetts 02115 

James L. Madara 
Brigham and Women's Hospital 
Boston, Massachusetts 02115 

Allan Walker 
Massachusetts General Hospital 
Children's Hospital 
Boston, Massachusetts 02114 

Special Section Editors 
Selected Summaries Editor 
Mark Feldman 
Dallas, Texas 

Book Review Editor 
Helen M. Shields 
Boston, Massachusetts 

This Month in Gastroenterology Editor 
Stuart Jon Spechler 
Boston, Massachusetts 

Clinical Challenges Editor 
Mark A. Peppercorn 
Boston, Massachusetts 

Chairman of Editorial Board 
Jerry S. Trier 
Boston, Massachusetts 

- c? z: ^3? 

W . B. Saunders Company 
The Curtis Center 
Independence Square West 
Philadelphia, PA 19106-3399 

Editorial Board 
Dennis J. Ahnen, Denver, Colorado 
Robert N. Berk, La Jolla, California 
Thomas Brasitus, Chicago, Illinois 
Raymond F. Burk, Nashville, Tennessee 
Donald L. Castell, Philadelphia, Pennsylvania 
Helen J. Cooke, Columbus, Ohio 
Haile T. Debas, San Francisco, California 
Robert M. Donaldson, Jr., New Haven, Connecticut 
William C. Duane, Minneapolis, Minnesota 
Charles O. Elson III, Birmingham, Alabama 
Ralph A. Giannella, Cincinnati, Ohio 
Jeffrey I. Gordon, St. Louis, Missouri 
Roberto Groszmann, New Haven, Connecticut 
Walter J. Hogan, Milwaukee, Wisconsin 
Marian R. Neutra, Boston, Massachusetts 
Robert K. Ockner, San Francisco, California 
Chung Owyang, Ann Arbor, Michigan 
David H. Perlmutter, St. Louis, Missouri 
David F. Ransohoff, New Haven, Connecticut 
George Scheele, Boston, Massachusetts 
Francis Simon, Denver, Colorado 
William J. Snape, Jr., Torrance, California 
Michael Steer, Boston, Massachusetts 
David H. Van Thiel, Pittsburgh, Pennsylvania 

Officers of the American 
Gastroenterological Association 

President 
David H. Alpers 
St. Louis, Missouri 

President-El ect 
Sidney Cohen 
Philadelphia, Pennsylvania 

Vice President 
Walter J. Hogan 
Milwaukee, Wisconsin 

Secretary 
Gregory L. Eastwood 
Augusta, Georgia 

Treasurer 
Martin Brotman 
San Francisco, California 

Treasurer-Elect 
Martin L. Greene 
Seattle, Washington 

Members of the Council 

Ralph A. Giannella, Cincinnati, Ohio 
Robert M. Glickman, Boston, Massachusetts 
Stanley B. Goldberg, Berkeley, California 
Eugene D. Jacobson, Denver, Colorado 
Robert K. Ockner, San Francisco, California 
Tadataka Yamada, Ann Arbor, Michigan 



A U T H O R I N D E X T O V O L U M E 100 

Abedin MZ. See Strichartz SD 
Abella A. See Poynard T 
Achkar E. See Blue MG 
Achord JL. Hyperplastic Colon Polyps Do 

Not Predict Adenomas, 100:1142-ss 
Adam E. See Graham DY 
Adamec T A . See Klein NA 
Adami H-O. See Ekbom A 
Adams PC, Zhong R, Haist J, Flanagan PR, 

Grant DR. Mucosal Iron in the Control 
of Iron Absorption in a Rat Intestinal 
Transplant Model, 100:370 

Adler G, Beglinger C, Braun U, Reinshagen 
M, Koop I, Schafmayer A, Rovati L , 
Arnold R. Interaction of the Cholin­
ergic System and Cholecystokinin in 
the Regulation of Endogenous and Ex­
ogenous Stimulation of Pancreatic Se­
cretion in Humans, 100:537 

Aiges H. See Markowitz JF 
Ainley C, Cason J, Slavin BM, Wolstencroft 

RA, Thompson RPH. The Influence of 
Zinc Status and Malnutrition on Im­
munological Function in Crohn's Dis­
ease, 100:1616 

Akahane Y. See Kosaka Y 
Akama H. Involvement of Tumor Necrosis 

Factor a in Experimentally Induced 
Hepatitis, 100:1153-c 

Akerlund J-E, Reihner E, Angelin B, Ru-
dling M, Ewerth S, Björkhem I, Einars-
son K. Hepatic Metabolism of Choles­
terol in Crohn's Disease. Effect of 
Partial Resection of Ileum, 100:1046 

Akriviadis EA. See Runyon BA 
Albert R. See Fricker G 
Allan C H , Trier JS. Structure and Perme­

ability Differ in Subepithelial Villus 
and Peyer's Patch Follicle Capillaries, 
100:1172 

Allgayer H, Gugler R, Böhme P, Schmidt 
M, Hofer P, Kruis W. Is Radical Scav­
enging Necessary in the Treatment of 
Inflammatory Bowel Disease? 100: 
581-c 

Alpers DH. A Five-Year Plan of the Ameri­
can Gastroenterological Association. 
Report of a Long-Range Planning 
Meeting, April 20-22, 1990,100:301 

Alpert L. See Graham DY 
Alves N. See Geubel AP 
Alvisi V. See Gullo L 
Ambach E. See Rabl W 
Andersen BN. See Lauritsen K 
Anderson JW. Dietary Fiber Research, 100: 

1782-br 
Anderson MF. See Charbon GA 
Andersson CE, Lönnroth IC, Gelin LJ, 

Moldawer LL, Lundholm K G . Pretrans-

K E Y T O A B B R E V I A T I O N S 

ar-audiovisual review 
br-book review 
c-correspondence 
cc-clinical conference 
cr-case report 

lational Regulation of Albumin Syn­
thesis in Tumor-Bearing Mice. The 
Role of Anorexia and Undernutrition, 
100:938 

Andersson T . See Moldeus P 
Andre M. See Borel P 
Angeli P, Gatta A, Caregaro L, Luisetto G, 

Menon F, Merkel C, Bolognesi M, Ruol 
A. Hypophosphatemia and Renal T u ­
bular Dysfunction in Alcoholics. Are 
They Related to Liver Function Im­
pairment? 100:502 

Angelin B. See Akerlund J-E 
Angellotti MA. See Marcus S N 
Ansari H. See Kleber G 
Antillon MR. See Runyon BA 
Aragona E. See Malizia G 
Arfors K-E . See Wallace JL 
Arianas P. See Said HM 
Arlow F. See Colarian J 
Armand M. See Borel P 
Armengol M. See Planas R 
Armstrong D. See Emde C 
Arnold R. See Adler G 
Arroyo V. See Claria J 
Arruebo MP. See Liberge M 
Asbert M. See Claria J 
Ascher NL. See Lavine JE 
Atisook K, Madara JL. A n Oligopeptide Per­

meates Intestinal Tight Junctions at 
Glucose-Elicited Dilatations. Implica­
tions for Oligopeptide Absorption, 
100:719 

Atkinson M. See Loizou L A 
Aubert A. See Poynard T 
Auricchio S. See Maiuri L 
Avivi C. See Schwartz B 
Avots-Avotins A. See Moore JG 
Azizkhan R G . See Rhoads JM 

Baba S. See Konda Y 
Ball TJ. See Kozarek R A 
Barbara L 

See Bolondi L 
See Gaiani S 
See Gullo L 

Barkun AN, Valette P-J, Montet J-C, Dai K, 
Chauvin FR, Cathignol D, Ponchon T. 
Physicochemical Determinants of In 
Vitro Shock-Wave Biliary Lithotripsy, 
100:222 

Barocelli E, Impicciatore M, Seaton J, Con-
ter R, Kaufrman G. Localization of 
Central Prostaglandin E 2 Antisecretory 
Effects, 100:320 

Barrett K E 
A n Epithelial Mucin May Protect the Ep­

ithelium from Inflammatory Damage, 
100:284-ss 

ctt-clinical trends and topics 
e-editorial 
hs-historical series 
pa-progress article 
ra-review article 
ss-selected summary 

More News on the Cystic Fibrosis Gene. 
100:843-ss 

Barrios J. See Soriano G 
Bassi SL 

See Bolondi L 
See Gaiani S 

Batey R G . See Schoeman MN 
Batista-Lopez N. See Gonzalez-Reimers E 
Bauer W. See Mayer L 
Baumgartner U 

Schölmerich J, Karsch J, Gerok W, Farth-
mann E H . Loss of Zonal Heterogeneity 
and Cell Polarity in Rat Liver With Re­
spect to Bile Acid Secretion After Bile 
Drainage, 100:1054 

See Schölmerich J 
Beck IT. See Prokopiw I 
Bedossa P. See Poynard T 
Beglinger C. See Adler G 
Belai A, Lincoln J, Milner P, Burnstock G. 

Differential Effect of Strptozotocin-
Induced Diabetes on the Innervation 
of the Ileum and Distal Colon, 100: 
1024 

Bellanova B. See Gullo L 
BellocqJ-P. See Rio M-C 
Benhamou J-P 

See Hadengue A 
See Marcellin P 

Benhayoun MK. See Hadengue A 
Benner K G . See Lopez RR Jr 
Bennett RA, Rubin PH, Present DH. Fre­

quency of Inflammatory Bowel Disease 
in Offspring of Couples Both Present­
ing With Inflammatory Bowel Disease, 
100:1638 

Benoit JN. See Mesh C L 
Benveniste J. See Chaussade S 
Berger F. See Prat F 
Berlin R G . See Moldeus P 
Berman DH, Leventhal RI, Gavaler JS, Cad-

off E M , Van Thiel DH. Clinical Differ­
entiation of Fulminant Wilsonian Hep­
atitis From Other Causes of Hepatic 
Failure, 100:1129-cr 

Berschneider HM. See Rhoads JM 
Berstad A. See Hausken T 
Berthoud H-R, Fox EA, Powley T L . Abdom­

inal Pathways and Central Origin of 
Rat Vagal Fibers That Stimulate Gas­
tric Acid, 100:627 

Bhan AK. See Winter HS 
Bianchi-Porro G. See D'Adda T 
Bienenstock J. See Soda K 
Bikle DD, Munson S, Mancianti M-L. Lim­

ited Tissue Distribution of the Intesti­
nal Brush Border Myosin I Protein, 
100:395 

Björkhem I. See Akerlund J-E 
Bjorkman DJ. See Moore JG 
Blake JE. See Niemela O 
Blaser MJ. See Fong T - L 
Blennerhassett PA. See Swain MG 
Blue MG, Sivak MV Jr, Achkar E, Matzen 

R, Stahl RR. Hyperplastic Polyps Seen 
at Sigmoidoscopy Are Markers for Ad-



June 1991 AUTHOR INDEX 1793 

di t ional Adenomas Seen at Colonos­
copy, 100:564 

Blum A L . See Emde C 
Böhme P. See Allgayer H 
Boix J. See Planas R 
Boland CR. See Scheiman JM 
Bolognesi M . See Angeli P 
Bolondi L, Gaiani S, L i Bassi S, Z i r o n i G, 

Bonino F, Brunetto M , Barbara L. Diag­
nosis of the Budd-Chiari Syndrome by 
Pulsed Doppler Ultrasound, 100:1324 

Bolondi L. See Gaiani S 
Bonino F 

Brunetto MR, Rizzetto M , W i l l H . Hepati­
tis B Virus Unable to Secrete e A n t i ­
gen, 100:1138-e 

See Bolondi L 
Bonnville LA. See Scheiman JM 
Bordas JM. See Placer C 
Bordi C. See D'Adda T 
Borel P, A r m a n d M , Senft M , Andre M , 

Lafont H , Lairon D. Gastric Lipase: Ev­
idence of an Adaptive Response to D i ­
etary Fat i n the Rabbit, 100:1582 

Borel Rinkes I H M , Van der Hoop AG, Hes­
selink EJ, Metselaar H , De Rave S, 
Zonderland H M , Schalm SW, Terpstra 
OT. Does A u x i l i a r y Heterotopic Liver 
Transplantation Reverse Hyper­
splenism and Portal Hypertension? 
100:1126-cr 

Borum M 
Fromm H . Cystic Fibrosis: Another Use 

forURSO? Reply, 100:841-ss 
Fromm H . Formation of Unusual T r i h y -

droxy Bile Acids i n Humans: Mecha­
nism for Decreasing Hydrophobic i ty 
and Toxic Potential of Bile Acids? 100: 
283-ss 

Bose R. See Yu J 
Bown SG. See Loizou L A 
Brajin-Rodriguez M M . See Gonzalez-Re­

imers E 
Braquet P. See Pons L 
Braun U . See Adler G 
Bräutigam J. See Mattsson H 
Bretagne JF. See Heresbach D 
bridges C. See Galatola G 
Briner U. See Fricker G 
Broggi M . See Planas R 
Brooks FP. Our New President: Sidney Co­

hen, M . D . , 100:1169 
B r o w n DR. See Traynor TR 
Bruguera M . See Ponz E 
Bruix J. See Ponz E 
Brunetti E. See Filice C 
Brunetto M . See Bolondi L 
Brunetto MR. See Bonino F 
Bruns C. See Fricker G 
Buchman A L . Cost-Effectiveness of Ment-

ense H 2 Blockers i n Peptic Ulcer Dis­
ease, 100:583-c 

Buckels J. See Herbert A 
Bueno L 

See Gue M 
See Liberge M 
See Pons L 

Bujanover Y. See Pittschieier K 
Bürget D. See H u n t RH 
Burks TF. See Davis TP 
Burleigh DE. See Kamm M A 
Burnstock G. See Belai A 
Busk M F . See Lennon V A 
B y n u m TE. Treatment of Digestive Disease 

with Sucralfate, 100:1783-br 
Byth K. See Pym B 

Cabre E. See Planas R 
Cadoff E M . See Berman D H 
Cakaloglu Y, Okten A, Yalc in S. Serum As­

cites A l b u m i n Concentration Gradient 
(A-GRAD) i n the Prediction of Portal 
Hypertension i n Ascitic Patients, 100: 
1484-c 

Calabrese A . See Mal iz ia G 
Cali A . See Simon D 
Caltagirone M . See Mal iz ia G 
Calzada R. See Colarian J 
Camil ler i M 

See Greydanus MP 
See Lennon V A 
See Vassallo M 

Capeila C. See M a i u r i L 
Cardenas P. See Chacin J 
Caregaro L. See Angel i P 
Carey DE. See Hyams JS 
Carlsson E 

See Mattsson H 
See Moldeus P 

Carlsson K. See Mattsson H 
Carmel R. See Fong T-L 
Caron BL. See Vassallo M 
Carter KJ. See Yanaka A 
Caruana BJ, Wald A , Hinds JP, Eidelman 

B H . Anorectal Sensory and Motor 
Funct ion i n Neurogenic Fecal Incont i ­
nence. Comparison Between M u l t i p l e 
Sclerosis and Diabetes Mel l i tus , 100: 
465 

Cason J. See Ainley C 
Castagnoli N Jr. See Moldeus P 
Castellano J. See Lamothe PH 
Castiglione F. See Emde C 
Castro A. See Claria J 
Castro GA. See Zhang S 
Catalano M F , Levin B, Hart RS, Troncoso 

P, DuBrow RA, Estey EH. Granulocytic 
Sarcoma of the Colon, 100:555 

Cathignol D 
See Barkun A N 
See Prat F 

Caturel l i E, Costarelli L, Giordano M , Fu-
s i l l i S, Squillante M M , Pompi i i M , Ra-
pacc in i GL, Livraghi T. Hypoechoic 
Lesions i n Fatty Liver. Quantitative 
Study by Histomorphometry, 
100:1678 

Cello JP. See Wilcox C M 
Cerami A . See Radema SA 
Chacin J, Cardenas P, Lobo P, Hernandez I . 

Secretory and Metabolic Effects of Eth­
anol i n the Isolated A m p h i b i a n Gastric 
Mucosa, 100:1288 

Chacko A . See Sharma SS 

Chadee K, Keller K, Forstner J, Innes DJ, 
Ravdin JI. M u c i n and N o n m u c i n 
Secretagogue A c t i v i t y of Entamoeba 
histolytica and Cholera T o x i n i n Rat 
Colon, 100:986 

Chakder S, Rattan S. Effects of Galanin on 
the Opossum Internal A n a l Sphincter: 
Structure-Activity Relationship, 100: 
711 

Chambon P. See Rio M-C 
Chan T-K. See Lok ASF 
Chapelon JY. See Prat F 
Chaput JC. See Poynard T 
Charbon GA, Anderson M F . Reciprocity 

Not Proven i n Hepatic Blood Flow, 
100:1483-c 

Charney A N 
Egnor RW. NaCl Absorption i n the Rab­

bit I leum. Effect of Acid-Base Vari ­
ables, 100:403 

Goldfarb DS, Egnor RW. Effects of p H 
and Cyclic Adenosine Monophosphate 
on Ileal Electrolyte Transport i n the 
Rat and Rabbit, 100:410 

Chaussade S, Denizot Y, Valleur P, N i c o l l J, 
Raibaud P, Guerre J, Hautefeuille P, 
Couturier D, Benveniste J. Presence of 
Platelet-Activation Factor i n Stool of 
Patients W i t h Pouch Ileoanal Anasto­
mosis and Pouchitis, 100:1509 

Chauvin FR. See Barkun A N 
Chavaillon A. See Ponchon T 
Chenard M-P. See Rio M-C 
Cheng J. See T io T L 
Chiu EKW. See Lok ASF 
Chung SCS, Leung JWC, Sung JY, Lo KK, Li 

AKC. Injection or Heat Probe for 
Bleeding Ulcer, 100:33 

Chyou P-H. See Stemmermann GN 
Cicala M , Scopinaro F, Corazziari E, V i -

gnoni A, Viscardi A, Habib FI , Torsoli 
A. Quantitative Cholescintigraphy i n 
the Assessment of Choledochoduode-
n a l B i l e Flow, 100:1106 

Cil luffo T. See Emde C 
Claria J, Jimenez W, Arroyo V, La Vi l la G, 

Lopez C, Asbert M , Castro A , Gays J, 
Rivera F, Rodes J. Effect of V a s o ­
pressin Receptor Blockade on Arter ia l 
Pressure i n Conscious Rats W i t h Cir­
rhosis and Ascites, 100:494 

Clark WS. See Gri f f in P M 
Clouse RE. See Lee EY 
Cohen H . See Fong T-L 
Colarian J, A r l o w F, Calzada R, Luk GD, 

Majumdar A P N . Differential Act iva­
t ion of Orni th ine Decarboxylase and 
Tyrosine Kinase i n the Rectal Mucosa 
of Patients W i t h Hyperplastic and A d ­
enomatous Polyps, 100:1528 

Collins S M 
See Swain M G 
See White A M 

Colombo C, Crosignani A, Podda M , Setch-
ell KDR, Giunta A. Liver Dysfunction 
i n Cystic Fibrosis—Beneficial Effect of 



1794 A U T H O R INDEX G A S T R O E N T E R O L O G Y Vol. 100, No. 6 

Bile Acid Treatment. Reply, 100: 
1477- ss 

Compton KV. See Niemela O 
Conklin JL, Schulze-Delrieu K. Cajal Has 

the Nerve to Set the Pace in the Colon, 
100:572-ss 

Conklin JL. See Janda R C 
Conrad ME, Umbreit JN, Moore E G . A Role 

for Mucin in the Absorption of Inor­
ganic Iron and Other Metal Cations. A 
Study in Rats, 100:129 

Center R. See Barocelli E 
Cook D. See Henry D 
Cooper ER. See Miller T L 
Corazziari E. See Cicala M 
Corbin D. See Herbert A 
Cornaggia M. See Maiuri L 
Correa P. Type B Gastritis. 100:290-c 
Costarelli L. See Caturelli E 
Cottone M. See Malizia G 
Couper R, Kapelushnik J, Griffiths A M . 

Neutrophil Dysfunction in Glycogen 
Storage Disease lb: Association With 
Crohn's-like Colitis, 100:549-cr 

Couturier D. See Chaussade S 
Cowart K S . See Lacy ER 
Cox A M . See Graham DY 
Crawford B. See Snape WJ Jr 
Craxi A. See Malizia G 
Creed F 

Guthrie E. Relation Among Personality 
and Symptoms in Nonulcer Dyspepsia 
and the Irritable Bowel Syndrome, 
100:1154-c 

See Guthrie E 
Crist JR, He XD, Goyal RK. The Nature of 

Noncholinergic Membrane Potential 
Responses to Transmural Stimulation 
in Guinea Pig Ileum, 100:1006 

Cue K. See Tung H-N 

Dabros W. See Dubois A 
D'Adda T, Pilato FP, Lazzaroni M, Robutti 

F, Bianchi-Porro G, Bordi C. Ultra-
structural Morphometry of Gastric E n ­
docrine Cells Before and After Ome­
prazole. A Study in the Oxyntic 
Mucosa of Duodenal Ulcer Patients, 
100:1563 

Dagorn J-C. See Keim V 
D'Agostino HB. See vanSonnenberg E 
D'Agostino L, Daniele B, Pignata S, Sol-

lazzo R, Mazzacca G. Postheparin 
Plasma Diamine Oxidase in Subjects 
With Celiac Disease, 100:583-c 

Dai K. See Barkun A N 
Dajani E Z . Clinical Investigation of Gastric 

Function (volume 17 in Frontiers of 
Gastrointestinal Research series), 100: 
1478- br 

D'Ambrosi A. See Gullo L 
Dandekar S. See Heise C 
Daniele B. See D'Agostino L 
Danielsson A. See Olsson R 
Darragh T. See Wilcox C M 
Das K M . See Ebert E C 
Daum F. See Markowitz JF 

Davis P. See Davis TP 
Davis TP, Gillespie TJ, Shook J, Kramer 

T H , Hoyer G, Hawkins K, Davis P, Ya-
mamura HI, Burks T F . Changes in 
Opioid Receptor Selectivity Following 
Processing of Peptide E: Effect on Gut 
Motility, 100:1603 

Dawson D. See Guthrie E 
Dean HA. See Smith RC 
DeCosse JJ. Familial Adenomatous Polypo­

sis, 100:286-br 
DeFronzo RA. See Petrides AS 
De Galocsy C. See Geubel AP 
Degos F. See Marcellin P 
Degott C. See Marcellin P 
Dehesa M. See Fong T - L 
De Jong G. See Van der Rijt C C D 
De Leon R. See Planas R 
Denizot Y. See Chaussade S 
Dent J. See Orkin BA 
De Rave S. See Sorel Rinkes IHM 
Del Soldato P. See Foschi D 
Derezin M. See Strichartz SD 
DeSchryver-Kecskemeti K. See Lee E Y 
Deutz A H . See Lacy ER 
Dhillon AP. See Wakefield AJ 
Di Marco V. See Malizia G 
Di Mario F, Germana B, Vianello F, Naccar-

ato R. Smoking Habit Enhanced Pep­
sinogen Group I in Healthy Subjects, 
100:288-c 

Dickey K M . See Yokel RA 
Dickinson G. See Hasan FA 
DiMagno EP. See Kelly DG 
Dimaline R. See Dockray GJ 
Dinda PK. See Prokopiw I 
Dino O. See Malizia G 
Dippold WG, Klingel R, Kerlin M, Schwae-

ble W, Meyer zum Bushenfelde K-H. 
Stimulation of Pancreas and Gastric 
Carcinoma Cell Growth by Interleukin 
3 and Granulocyte-Macrophage Col­
ony-Stimulating Factor, 100:1338 

Dive C. See Geubel AP 
Dix CH, Hassan IF. Transcellular Transport 

of Vitamin B 1 2 . Reply, 100:291-c 
Dockray GJ, Hamer C < Evans D, Varro A, 

Dimaline R. The Secretory Kinetics of 
the G Cell in Omeprazole-Treated 
Rats, 100:1187 

Dolz C, Raurich JM. Ibän:9pez J, Obrador 
A, Marse P, Gaya J. Ascites Increases 
the Resting Energy Expenditure in 
Liver Cirrhosis, 100:738 

Donaldson RM Jr. Transcellular Transport 
of Vitamin B 1 2 , 100:291-c 

Donovan RM. See Heise C 
Dooley CP. See Fong T - L 
Dressman JB. See Reppas C 
Droy-Lefaix M-T. See Pons L 
Dubois A, Tarnawski A, Newell DG, Fiala 

N, Dabros W, Stachura J, Krivan H, 
Heman-Ackah LM. Gastric Injury and 
Invasion of Parietal Cells by Spiral 
Bacteria in Rhesus Monkeys. Are Gas­
tritis and Hyperchlorhydria Infectious 
Diseases? 100:884 

DuBrow RA. See Catalano MF 
Duerr RH 

Targan SR, Landers CJ, LaRusso NF, 
Lindsay KL, Wiesner RH, Shanahan F. 
Neutrophil Cytoplasmic Antibodies: A 
Link Between Primary Sclerosing Cho­
langitis and Ulcerative Colitis, 100: 
1385 

Targan SR, Landers CJ, Sutherland LR, 
Shanahan F. Anti-Neutrophil Cyto­
plasmic Antibodies in Ulcerative Coli­
tis. Comparison With Other Colitides/ 
Diarrheal Illnesses, 100:1590 

DughettiS. See Filice C 
Duluc I. See Freund J-N 
Duplantier R. See Heise C 

Eagon PK. See Stauber RE 
Ebert E C , Das K M . Immunology and Immu-

nopathology of the Liver and Gas­
trointestinal Tract, 100:1478-br 

Eckardt VF, Nix W. The Anal Sphincter in 
Patients With Myotonic Muscular Dys­
trophy, 100:424 

Eddy E. See Hyams JS 
Egami H. See Pour PM 
Egfjord M. See Staun M 
Egnor RW. See Charney A N 
Ehata T. See Yokosuka O 
Eidelman BH. See Caruana BJ 
Einarsson K. See Akerlund J-E 
Eisenhardt D. See Mayer L 
Ekbom A, Helmick C, Zack M, Adami H-O. 

The Epidemiology of Inflammatory 
Bowel Disease: A Large, Population-
Based Study in Sweden, 100:350 

Eliakim R. See Karmeli F 
Elias E. See Herbert A 
Elson C O . Interleukin-10 and Counting... 

100:1778-ss 
Elta G H 

Duodenal Ulcer Disease—To Heal or to 
Cure? 100:573-ss 

Prophylaxis for Variceal Bleeding, 100: 
1778-ss 

Emde C, Armstrong D, Castiglione F, Cil -
luffo T, Riecken EO, Blum A L . Repro­
ducibility of Long-Term Ambulatory 
Esophageal Combined pH/Manometry, 
100:1630 

Endert E. See Romijn JA 
Enriquez J. See Soriano G 
Eriksen J. See Lauritsen K 
Esquivel MU. See Sanchez N M 
Estey E H . See Catalano MF 
Evans D. See Dockray GJ 
Evans DG. See Graham DY 
Evans DJ Jr. See Graham DY 
Everhart JE, Renault PF. Irritable Bowel 

Syndrome in Office-Based Practice in 
the United States, 100:998 

Ewerth S. See Akerlund J-E 

Fabian M. See Schölmerich J 
Fahrenkrug L. See Staun M 
Farrant JM, Hayllar KM, Wilkinson ML, 

Karani J, Portmann BC, Westaby D, 



June 1991 AUTHOR INDEX 1795 

Wi l l iams R. Natural History and Prog­
nostic Variables i n Primary Sclerosing 
Cholangitis, 100:1710 

Farthmann EH. See Baumgartner U 
Fasano A , Hokama Y, Russell R, Morr is JG 

Jr. Diarrhea i n Ciguatera Fish Poison­
ing: Prel iminary Evaluation of Patho­
physiological Mechanisms, 100:471 

Fawaz K A . See Tassoni JP Jr 
Ferrell LD. See Lavine JE 
Fevang J. See Svanes K 
Fiala N . See Dubois A 
Filice C, Strosselli M , Brunett i E, Dughetti 

S. The Management of Hydat id Liver 
Cysts W i t h Aspirat ion and Alcohol , 
Reply, 100:290-c 

Finzi G. See M a i u r i L 
Fiocca R. See M a i u r i L 
Fitzgibbons PL. See Fong T-L 
Flanagan PR. See Adams PC 
Foeken K. See Van der Rijt CCD 
Folkman J. See Winter HS 
Fong T-L, Dooley CP, Dehesa M , Cohen H , 

Carmel R, Fitzgibbons PL, Perez-Perez 
Gl , Blaser MJ. Helicobacter pylori I n ­
fection i n Pernicious Anemia: A Pro­
spective Controlled Study, 100:328 

Forsmark CE. See Wilcox C M 
Forst CF. See Reilly JA Jr 
Forstner J. See Chadee K 
Foschi D, Del Soldato P. Effects of Capsai­

c in on Ethanol Damage i n the Rat, 100: 
1155-c 

Foster GD. See Wadden T A 
Foutch PG. Enteroscopy: Explor ing the Fi­

nal Frontier. Reply, 100:839-ss 
Fox CH. See Winter HS 
Fox EA. See Berthoud H-R 
Freeman D. See Ma TY 
Freeny PC. See Kozarek RA 
Freund J-N, Duluc I , Raul F. Lactase Ex­

pression Is Controlled Differently i n 
the Jejunum and I leum Dur ing Devel­
opment i n Rats, 100:388 

Frias FJ. See Placer C 
Frick T. Experimental Hypercalcemia and 

Pancreatic Lithogenesis. Reply, 100: 
291-c 

Fricker G, Bruns C, Munzer J, Briner U , 
Albert R, Kissel T, Vonderscher J. I n ­
testinal Absorption of the Octapeptide 
SMS 201-995 Visualized by Fluores­
cence Derivatization, 100:1544 

Friedman LS 
Hepatitis A : More Food for Thought, 

100:577-ss 
See M a r t i n P 

Friend WG. See Froese DP 
Friera A . See I tzkowitz S 
Froese DP, Haggitt RC, Friend WG. Ulcer­

ative Colitis i n the Autotransplanted 
Neo vagina, 100:1749-cr 

F r o m m H . See Borum M 
Fuj imoto T. See Tsu j i i T 
F u k u i H . See Tsu j i i T 
Fusamoto H . See Hagiwara H 
Fus i l l i S. See Caturel l i E 

Gaginella TS. See Kachur JF 
Gagnon P 

See Ponchon T 
See Prat F 

Gaiani S, Bolondi L, Bassi Si, Z i r o n i G, Sir-
ingo S, Barbara L. Prevalence of Spon­
taneous Hepatofugal Portal Flow in 
Liver Cirrhosis. Cl inical and Endo­
scopic Correlation i n 228 Patients, 
100:160 

Gaiani S. See Bolondi L 
Galatola G, Jazrawi RP, Bridges C, Joseph 

AEA, Northf ie ld TC. Direct Measure­
ment of First-Pass Ileal Clearance of a 
Bile A c i d i n Humans, 100:1100 

Galloway JR. See Kawasaki S 
Ganem D. See Lavine JE 
Garcia-Pagan JC. See Ponz E 
Gassull M A . See Planas R 
Gatta A. See Angel i P 
Gavaler JS 

See Berman D H 
See Stauber RE 

Gaya J 
See Claria J 
See Dolz C 

Geenen JE. See Venu RP 
Gelin LJ. See Andersson CE 
Gerdes H . Colon Cancer and the p53 Onco­

gene. 100:842-ss 
Germ ana B. See D i Mario F 
Gerok W 

See Baumgartner U 
See Schölmerich J 

Gershwin ME, Mackay IR. Primary Biliary 
Cirrhosis: Paradigm or Paradox for A u ­
to immuni ty , 100:822 

Geubel AP, De Galocsy C, Alves N , Rahier 
J, Dive C. Liver Damage Caused by 
Therapeutic V i t a m i n A Adminis tra­
t ion : Estimate of Dose-Related Toxic i ty 
i n 41 Cases, 100:1701 

Ghoos Y. See Hiele M 
Giannuol i G. See Malizia G 
Gillespie TJ. See Davis TP 
G i l p i n PA. See Nugent FW 
Giordano M . See Caturell i E 
Giostra E. See Marcel l in P 
Gislason H . See Svanes K 
Go VLW. See Koch TR 
Goddard PJ. See Yanaka A 
GoffJS. See Ready JB 
Goldberg BD. See Hyams JS 
Goldfarb DS. See Charney A N 
Gomes-Vieira MC. See Planas R 
Gonzalez-Reimers E, Santolaria-Fernandez 

F, Brajin-Rodriguez M M , Batista-Lopez 
N . Serum Laminin and N-Terminal 
Type I I I Procollagen i n Chronic Alco­
holic Liver Disease, 100:292-c 

Gosselin M . See Heresbach D 
Goyal RK 

Gastroenterology: 100 Volumes and Go­
ing Strong, 100:1773-e 

See Crist JR 
See Singaram C 

Graham DY 

Lidsky M D , Cox A M , Evans DJ Jr, Evans 
DG, Alpert L, Klein PD, Sessoms SL, 
Michaletz PA, Saeed Z A . Chronic 
Nonsteroidal Ant i inf lammatory Drug 
Use and Helicobacter pylori Infection, 
100:1653 

Malaty H M , Evans DG, Evans DJ Jr, Kle in 
PD, Adam E. Epidemiology of Helico­
bacter pylori i n an Asymptomatic Pop­
ulat ion i n the United States. Effect of 
Age, Race, and Socioeconomic Status, 
100:1495 

Opekun A, Lew G M , Klein PD, Walsh JH. 
Helicobacter pylori- Associated Exag­
gerated Gastrin Release i n Duodenal 
Ulcer Patients. The Effect of Bombesin 
Infusion and Urea Ingestion, 100:1571 

Grancher K. See Markowitz JF 
Granger D N . See Mesh CL 
Grant DR. See Adams PC 
Greenbaum DS. See Smith RC 
Greenbaum RB. See Smith RC 
Greenberg RS. See Gri f f in P M 
Greer PJ. See Hasan FA 
Gregersen H . Impediments to Impedance. 

Reply, 100:282-ss 
Greydanus MP, Vassallo M , Camilleri M , 

Nelson DK, Hanson RB, Thomforde 
G M . Neurohormonal Factors i n Func­
t ional Dyspepsia: Insights on Patho­
physiological Mechanisms, 100:1311 

Griff in PM, Li f f JM, Greenberg RS, Clark 
WS. Adenocarcinomas of the Colon 
and Rectum i n Persons Under 40 
Years O l d . A Population-Based Study, 
100:1033 

Griffiths A M . See Couper R 
Grigg D. See Loizou LA 
Grisham M B . See Kvietys PR 
Gronbach JE. See Svanes K 
Grün M . See Schölmerich J 
Guarner C. See Soriano G 
Gue M , Junien JL, Bueno L. Conditioned 

Emotional Response i n Rats Enhances 
Colonic M o t i l i t y Through the Central 
Release of Corticotropin-Releasing 
Factor, 100:964 

Guerre J. See Chaussade S 
Gugler R. See Aligayer H 
Gullo L 

Pezzill i R, Bellanova B, D'Ambrosi A, 
A l v i s i V, Barbara L. Influence of the 
Thyro id on Exocrine Pancreatic Func­
t ion, 100:1392 

Effect of Pancreatic Polypeptide, Thyro-
tropin-Releasing Hormone, and Gluca­
gon on Plasma A m i n o A c i d Uptake by 
Human Pancreas, 100:1095 

Gupta R. See Vahi l A 
Guthrie E, Creed F, Dawson D, Tomenson 

B. A Controlled Tr ia l of Psychological 
Treatment for the Irritable Bowel Syn­
drome, 100:450 

Guttu K. See Svanes K 

Habib FI . See Cicala M 
Hadengue A, Benhayoun M K , Lebrec D, 

Benhamou J-P. Pulmonary Hyperten-



1796 AUTHOR INDEX GASTROENTEROLOGY V o l . 100, No. 6 

sion Complicating Portal Hyperten­
sion: Prevalence and Relation to 
Splanchnic Hemodynamics, 100:520 

Haggitt RC 
See Froese DP 
See Nugent FW 

Hagiwara H , Kasahara A, Kono M , Kashio 
S, Kaneko A, Okuno A, Hayashi N , 
Fusamoto H , Kamada T. Extrahepatic 
Portal Vein Aneurysm Associated 
W i t h a Tortuous Portal Vein , 100: 
818-cr 

Haist J. See Adams PC 
Hakomori S-I. See I tzkowitz S 
Hall L. See Lopez RR Jr 
Halsted CH. See Heise C 
Halter F. See Huber T 
Hambley H . See O'Grady JG 
Hamer C. See Dockray GJ 
Hansen J. See Lauritsen K 
Hanson RB 

See Greydanus MP 
See O r k i n BA 

Harada M . See Tarao K 
Harmatz PR. See Russell GJ 
Hart RS. See Catalano M F 
Hasan FA, Jeffers LJ, Dickinson G, Otrak j i 

CL, Greer PJ, Reddy KR, Schiff ER. He­
patobiliary Cryptosporidiosis and Cy­
tomegalovirus Infection M i m i c k i n g 
Metastatic Cancer to the Liver, 100: 
1743-cr 

Hasler WL. See Kurosawa S 
Hassan IF. See Dix CJ 
Hassanein T, Perper JA, Tepperman L, 

Starzl TE, Van Thie l D H . Liver Failure 
Occurring as a Component of Exer­
tional Heatstroke, 100:1442-cr 

Ha user SC. Hepatology: A Textbook of Liver 
Disease, 100:1150-br 

Hausken T, Odegaard S, Berstad A. 
Antroduodenal M o t i l i t y Studied by 
Real-Time Ultrasonography. Effect of 
Enprostil , 100:59 

Hautefeuille P. See Chaussade S 
Havel und T. See Lauritsen K 
Havu N . See Mattsson H 
Hawes RH. See Rex DK 
Hawkins K. See Davis TP 
Hayashi N . See Hagiwara H 
Hayllar K M . See Farrant JM 
He XD. See Crist JR 
Heise C, Dandekar S, Kumar P, Duplant ier 

R, Donovan R M , Halsted 
CH. H u m a n Immunodeficiency Virus 

Infection of Enterocytes and M o n o n u ­
clear Cells i n H u m a n Jejunal Mucosa, 
100:1521 

Hellström PM, Söder O, Theodorsson E. 
Occurrence, Release, and Effects of 
M u l t i p l e Tachkinins i n Cat Colonic 
Tissues and Nerves, 100:431 

Heimick C. See Ekbom A 
Heman-Ackah L M . See Dubois A 
Henderson JM. See Kawasaki S 
Hendren RB. See Winter HS 

Henry D, Cook D. Meta-Analysis Work­
shops i n Upper Gastrointestinal Hem­
orrhage, 100:1481-c 

Henry L. See Ponchon T 
Henry RC. See Smith RC 
Herbert A, Corbin D, Wi l iams A , T h o m p ­

son D, Buckels J, Elias E. Erythropoie­
tic Protoporphyria: Unusua l S k i n and 
Neurological Problems After Liver 
Transplantation, 100:1753-cr 

Heresbach D, Raoul JL, Bretagne JF, Gosse­
l i n M . Intestinal Lymphangiectasia: 
Lack of Efficacy of A n t i p l a s m i n Ther­
apy, 100:1152-c 

Herfjord JK. See Svanes K 
Hernandez I . See Chacin J 
Hertzler G. See Kawasaki S 
Herzon G. See Jacob P 
Hesselink EJ. See Sorel Rinkes I H M 
Heuman D M , M i l l s AS, McCal l J, H y l e m o n 

PB, Pandak W M , Vlahcevic ZR. Conju­
gates of Ursodeoxycholate Protect 
Against Cholestasis and Hepatocel lu­
lar Necrosis Caused by More H y d r o ­
phobic Bile Salts. I n V i v o Studies i n 
the Rat, 100:203 

Hiele M , Ghoos Y, Rutgeerts P, Vantrappen 
G, Schoorens D. Influence of N u t r i ­
t ional Substrates on the Format ion of 
Volatiles by the Fecal Flora, 100:1597 

Hinds JP. See Caruana BJ 
Hirose H , Takeuchi K, Okabe S. Effect of 

Indomethacin on Gastric Mucosal 
Blood Flow A r o u n d Acetic A c i d - I n ­
duced Gastric Ulcers i n Rats, 100:1259 

Ho M W . See M a i u r i L 
Hoefs JC. Serum-Ascites A l b u m i n Concen­

tration Gradient (A-GRAD) i n the Pre­
dic t ion of Portal Hypertension i n As­
citic Patients. Reply, 100:1485-c 

Hofer P. See Allgayer H 
Hofmann AF 

See Marcus SN 
See vanSonnenberg E 

Hogan WJ. See Venu RP 
Hokama Y. See Fasano A 
Hollander D. See Ma T Y 
Hoshino H . See Tarao K 
Hosoda K. See Yokosuka O 
Houghton L A . See Kerrigan DD 
Hoyer G. See Davis TP 
Hoyle CHV. See Kamm M A 
Hoyt DB. See vanSonnenberg E 
Huber T, Ruchti C, Halter F. Nonsteroidal 

Ant i inf lammatory Drug- Induced Co­
lonic Strictures: A Case Report, 100: 
1119-cr 

Hudson M 
See Prewett EJ 
See Wakefield AJ 

Humbert P. See Planas R 
H u n t RH, Bürget D. Relationship Between 

Ulcer Healing and A c i d Suppression. 
Reply, 100:1482-c 

H u r w i t z A. See Parkinson A 
Hyams JS, Treem WR, Carey DE, Wyzga N , 

Eddy E, Goldberg BD, Moore RE. Com­

parison of Collagen Propeptides As 
Growth Markers i n Chi ldren W i t h I n ­
flammatory Bowel Disease, 100:971 

Hylemon PB. See Heuman D M 
H y m a n PE 

See Snape WJ Jr 
See Yagi H 

Hynna-Liepert TT . See Prokopiw I 

Ibanez J. See Dolz C Ibanez 
Iber F. Progress in Liver Diseases. Volume 

IX, 100:846-br 
Impicciatore M . See Barocelli E 
Innes DJ. See Chadee K 
Inoue K. See Kosaka Y 
Iovanna J-L. See Keim V 
Ippol i t i AF . See Strichartz SD 
Ito Y. See Tarao K 
Itoh Z, Mizumoto A, Iwanaga Y, Yoshida 

N , T o r i i K, Wakabayashi K. Involve­
ment of 5-Hydroxytryptamine 3 Re­
ceptors i n Regulation of Interdigestive 
Gastric Contractions by M o t i l i n i n the 
Dog, 100:901 

I tzkowitz S, Kjeldsen T, Friera A , Hako­
m o r i S-I, Yang U-S, K i m YS. Expres­
sion of T n , Sialosyl T n , and T A n t i ­
gens i n H u m a n Pancreas, 100:1691 

Iwanaga Y. See I toh Z 
Iwata S, Ozawa K, Shimahara Y, M o r i K, 

Kobayashi N , Kumada K, Yamaoka Y. 
Diurnal Fluctuations of Arter ia l Ke­
tone Body Ratio i n Normal Subjects 
and Patients W i t h Liver Dysfunction, 
100:1371 

Jacob P, Kahrilas PJ, Herzon G. Proximal 
Esophageal pH-Metry i n Patients W i t h 
'Reflux Laryngitis ' , 100:305 

Jacobsen SJ. See Sonnenberg A 
Jaegle M - L . See Marcel l in P 
Janda RC, Conkl in JL, Mitros FA, Parsonnet 

J. Mul t i foca l Colitis Associated W i t h 
an Epidemic of Chronic Diarrhea, 100: 
458 

Janoff EN, Orenstein JM, Manischewitz JF, 
Smith PD. 

Adenovirus Colitis i n the Acquired I m ­
munodeficiency Syndrome, 100:976 

Jansen PLM. See Sinaasappel M 
Järnerot G 

See Olsson R 
See Tysk C 

Jazrawi RP. See Galatola G 
Jeffers LJ. See Hasan FA 
Jenkins RL. See Lewis W D 
Jensen K H , Jorgensen T. Incidence of Gall­

stones i n a Danish Population, 100: 
790 

Jimenez W. See Claria J 
Jinich H . See vanSonnenberg E 
Joh T. See Mesh CL 
Johnson A G . See Kerrigan DD 
Johnson E. See Rothstein RD 
Johnson LR. See Wang J-Y 
Johnston DE. See Tassoni JP Jr 
Jones J. See Simon D 



June 1991 A U T H O R INDEX 1797 

Jorgensen T. See Jensen K H 
Joseph A E A . See Galatola G 
Jüngst D, Lang T, Von Ritter C, Paumgart-

ner G. Role of High Total Protein in 
Gallbladder Bile in the Formation of 
Cholesterol Gallstones, 100:1724 

Junien JL. See Gue M 

Kachur JF, Phillips GS, Gaginella T S . Neu-
romodulation of Guinea Pig Intestinal 
Electrolyte Transport by Cholecystoki-
nin Octapeptide, 100:344 

Kahrilas PJ 
See Jacob P 
See Sloan S 

Kamada T . See Hagiwara H 
Kamm MA, Hoyle CHV, Burleigh DE, Law 

PJ, Swash M, Martin JE, Nicholls RJ, 
Northover JMA. Hereditary Internal 
Anal Sphincter Myopathy Causing 
Proctalgia Fugax and Constipation. A 
Newly Identified Condition, 100: 
805-cr 

Kanayama S, Liddle RA. Influence of Food 
Deprivation on Intestinal Cholecysto-
kinin and Somatostatin, 100:909 

Kaneko A. See Hagiwara H 
Kanel G. See Runyon BA 
Kapelushnik J. See Couper R 
Kaplan MM. See Tassoni JP Jr 
Karani J. See Farrant JM 
Karbach U . Segmental Heterogeneity of 

Cellular and Paracellular Calcium 
Transport Across the Rat Duodenum 
and Jejunum, 100:47 

Karmeli F, Eliakim R, Okon E, Rachmile-
witz D. Gastric Mucosal Damage by 
Ethanol Is Mediated by Substance P 
and Prevented by Ketotifen, A Mast 
Cell Stabilizer, 100:1206 

Karsch J. See Baumgartner U 
Kasahara A. See Hagiwara H 
Kashio S. See Hagiwara H 
Kauffman G. See Barocelli E 
Kawabori S. See Soda K 
Kawasaki S, Henderson JM, Hertzler G, 

Galloway JR. The Rule of Continued 
Drinking in Loss of Portal Perfusion 
After Distal Splenorenal Shunt, 100: 
799-cr 

Keim V, Iovanna J-L, Rohr G, Usadel K H , 
Dagorn J-C. Characterization of a Rat 
Pancreatic Secretory Protein Associ­
ated With Pancreatitis, 100:775 

Keku EO. See Rhoads JM 
Keku J. See Lichtman SN 
Keller K. See Chadee K 
Kelly DG, Sternby B, DiMagno EP. How to 

Protect Human Pancreatic Enzyme 
Activities in Frozen Duodenal Juice, 
100:189 

Kelly KA. See Orkin BA 
Kerlin M. See Dippold W G 
Kerrigan DD, Read NW, Houghton LA, Tay­

lor ME, Johnson A G . Disturbed Gas-
troduodenal Motility in Patients With 

Active and Healed Duodenal Ulcer­
ation, 100:892 

Kim SW, Parekh D, Townsend C M Jr, 
Thompson JC. Bicarbonate Secretory 
Breakdown: Explanation for Increased 
Incidence of Duodenal Ulcer with 
Age? Reply, 100:1472-ss 

Kim Y S . See Itzkowitz S 
King JS. See Lacy ER 
Kissel T . See Fricker G 
Kiuchi T . See Takada Y 
Kivilaakso E. See Kiviluoto T 
Kiviluoto T, Paimela H, Mustonen H, Kivi­

laakso E. Exogenous Surface-Active 
Phospholipid Protects Necturus Gas­
tric Mucosa Against Luminal Acid and 
Barrier-Breaking Agents, 100:38 

Kiyosawa K. Hepatitis C Virus and Hepato­
cellular Carcinoma: Additional Evi­
dence of a Causal Link. Reply, 100: 
1146-ss 

Kjaergaard J. See Lauritsen K 
Kjeldsen T . See Itzkowitz S 
Kleber G, Sauerbruch T, Ansari H, Paum-

gartner G. Prediction of Variceal Hem­
orrhage in Cirrhosis: A Prospective 
Follow-up Study, 100:1332 

Klein NA, Mabie WC, Shaver DC, Latham 
PS, Adamec TA, Pinstein ML, Riely 
C A . Herpes Simplex Virus Hepatitis in 
Pregnancy. Two Patients Successfully 
Treated With Acyclovir, 100:239-cr 

Klein PD. See Graham DY 
Klein S. Weight Reduction and Metabolic 

Rate: Good News for Obese Patients, 
100:1146-ss 

Klingel R. See Dippold W G 
Kobayashi N 

See Iwata S 
See Takada Y 

Kobayashi R, Sun XY, Walsh JH. Angioten­
sin-Converting Enzyme in the Rabbit 
Stomach Wall. Identification in the 
Membrane Fraction by Affinity Purifi­
cation, 100:25 

Koch TR, Michener SR, Go VLW. Plasma 
Vasoactive Intestinal Polypeptide Con­
centration Determination in Patients 
With Diarrhea, 100:99 

KoffRS 
Anti -HCV Screening of Blood Donors: 

The Impact in Spain, 100:839-ss 
Interferon in Clinically Stable, Replica-

tive Chronic Hepatitis B: Good News 
for Some, 100:277-ss 

Kojima M. See Kosaka Y 
Komorowski RA. See Venu RP 
Konda Y, Sakamoto C, Nishisaki H, Na-

kano O, Matozaki T, Nagao M, Mat-
suda K, Wada K, Baba S. Ethanol Stim­
ulates Pepsinogen Release by Opening 
a C a 2 Channel of Guinea Pig Gastric 
Chief Cells, 100:17 

Kono M. See Hagiwara H 
Koop I. See Adler G 

Korsten MA, Wilson JS, Lieber CS. Chronic 
Alcohol Ingestion and Nutrition. Re­
ply, 100.295-c 

Korthuis RJ. See Mesh C L 
Kosaka Y, Takase K, Kojima M, Shimizu M, 

Inoue K, Yoshiba M, Tanaka S, Akah-
ane Y, Okamoto H, Tsuda F, Miy-
akawa Y, Mayumi M. Fulminant Hepa­
titis B: Induction by Hepatitis B Virus 
Mutants Defective in the Precore Re­
gion and Incapable of Encoding e Anti­
gen, 100:1087 

Köttgen E. See Schölmerich J 
Kozarek RA, Ball TJ, Patterson DJ, Freeny 

PC, Ryan JA, Traverso LW. Endoscopic 
Transpapillary Therapy for Disrupted 
Pancreatic Duct and Peripancreatic 
Fluid Collections, 100:1362 

Kramer T H . See Davis TP 
Kraus ER. See Scheiman JM 
Krevsky B. Enteroscopy: Exploring the Fi­

nal Frontier, 100:838-ss 
Krivan H . See Dubois A 
Krugliak P. See Ma T Y 
Kruis W. See Allgay er H 
Kubo R. See Tsujii T 
Kumada K. See Iwata S 
Kumar P. See Heise C 
Kuni Y. See Tarao K 
Kurosawa S, Hasler WL, Torres G, Wiley 

JW, Owyang C. Characterization of 
Receptors Mediating the Effects of Do­
pamine on Gastric Smooth Muscle, 
100:1224 

Kuwayama H. See Lacy ER 
Kvietys PR, Grisham MB. Is Radical Scav­

enging Necessary in the Treatment of 
Inflammatory Bowel Disease? Reply, 
100:582-c 

Lacey SR. See Rhoads JM 
Lacy ER, Kuwayama H, Cowart K S , King 

JS, Deutz A H , Sistrunk S. A Rapid, 
Accurate, Immunohistochemical 
Method to Label Proliferating Cells in 
the Digestive Tract. A Comparison 
With Tritiated Thymidine, 100:259 

Lafont H. See Borel P 
Laine L. Determination of the Optimal 

Technique for Bipolar Electrocoagula­
tion Treatment. A n Experimental Eval­
uation of the BICAP and Gold Probes, 
100:107 

Laine L . Endoscopic Therapy for Peptic 
Ulcer Hemorrhage: Heater Probe and 
Alcohol Injection, 100:575-ss 

Lairon D. See Borel P 
Lake JR. See Lavine JE 
Lamothe PH, Rao E, Serra AJ, Castellano J, 

Woronick CL, McNicholas KW, Lem-
ole G M . Comparative Efficacy of Cime­
tidine, Famotidine, Ranitidine, and 
Mylanta in Postoperative Stress Ul ­
cers. Gastric pH Control and Ulcer Pre­
vention in Patients Undergoing Coro­
nary Artery Bypass Graft Surgery, 100: 
1515 



1798 AUTHOR INDEX GASTROENTEROLOGY Vol . 100, No. 6 

Lamprecht SA. See Schwartz B 
Landers CJ. See Duerr RH 
Lang T. See Jüngst D 
Larkin EC. See Rao GA 
LaRusso NF. See Duerr RH 
Latham PS. See Klein N A 
Lathe R. See Rio M-C 
Lau JYN. See Lok ASF 
Lauritsen K, Andersen BN, Laursen LS, 

Hansen J, Havelund T, Eriksen J, Reh-
feld JF, Kjaergaard J, Rask-Madsen J. 
Omeprazole 20 mg Three Days a Week 
and 10 mg Daily i n Prevention of Duo­
denal Ulcer Relapse. Double-Bl ind 
Comparative Tr ia l , 100:663 

Laursen LS. See Lauritsen K 
Lautt W W . Reciprocity Not Proven i n He­

patic Blood Flow. Reply, 100:1483-c 
La Vi l la G. See Claria J 
Lavine JE, Lake JR, Ascher N L , Ferrell LD, 

Ganem D, Wright TL. Persistent Hepa­
titis B Virus Fol lowing Interferon Al fa 
Therapy and Liver Transplantat ion, 
100:263 

Law PJ. See Kamm M A 
Lazzaroni M . See D'Adda T 
Lebenthal E. See Pittschieier K 
Lebrec D. See Hadengue A 
Lecce JG. See Rhoads JM 
Lechago J. See Snape WJ Jr 
Lee EY, Wang TC, Clouse RE, DeSchryver-

Kecskemeti K. Gastric Carcinoma, Epi­
dermal Growth Factor, and Epidermal 
Growth Factor Receptor, 100:289-c 

Lee SP. See Park HZ 
Lehman GA. See Rex DK 
Lemole G M . See Lamothe PH 
Lennard-Jones JE. Colonoscopic Survei l ­

lance for Cancer i n Patients W i t h 
Chronic Ulcerative Coli t is : Is It W o r k ­
ing? Reply, 100:571-ss 

Lennon V A , Sas DF, Busk M F , Scheithauer 
B, Malagelada J-R, Camil ler i M , M i l l e r 
LJ. Enteric Neuronal Autoantibodies i n 
Pseudoobstruction W i t h Small-Cell 
Lung Carcinoma, 100:137 

Letizia K A . See Wadden T A 
Leung JWC. See Chung SCS 
Leventhal RI. See Berman D H 
Levin B. See Catalano M F 
Lew G M . See Graham DY 
Lewis A M . See Wakefield AJ 
Lewis W D , Jenkins RL. Textbook of Liver 

and Biliary Surgery, 100:1478-br 
L i AKC. See Chung SCS 
L i Bassi S. See Bolondi L 
Liang RHS. See Lok ASF 
Liberge M , Arruebo MP, Bueno L. Role of 

Hypothalamic Cholecystokinin Oc-
tapeptide i n the Colonic Motor Re­
sponse to a Meal in Rats, 100:441 

Lichtman SN, Keku J, Schwab JH, Sartor 
RB. Hepatic In jury Associated W i t h 
Small Bowel Bacterial Overgrowth i n 
Rats Is Prevented by Metronidazole 
and Tetracycline, 100:513 

Liddle RA. See Kanayama S 

Liclsky M D . See Graham DY 
Lieber CS. See Korsten M A 
L i f f J M . See Gri f f in P M 
Li l l ienau J. See Marcus SN 
L i n H-J. Endoscopic Therapy for Peptic 

Ulcer Hemorrhage: Heater Probe and 
Alcohol Injection. Reply, 100:576-ss 

Lincoln J. See Belai A 
Lindberg E. See Tysk C 
Linder D. See Sziegoleit A 
Lindsay KL. See Duerr RH 
Lindström E. See Olsson R 
Livraghi T. See Caturell i E 
Lo KK. See Chung SCS 
Lobo P. See Chacin J 
Lohle E. See Schölmerich J Lö 
Loizou LA, Grigg D, A t k i n s o n M , Robertson 

C, Bown SG. A Prospective Compari­
son of Laser Therapy and In tubat ion in 
Endoscopic Palliation for Mal ignant 
Dysphagia, 100:1303 

Lok ASF 
Liang RHS, Chiu EKW, Wong K-L, Chan 

T-K, T o d d D. Reactivation of Hepatitis 
B Virus Replication i n Patients Receiv­
ing Cytotoxic Therapy. Report of a 
Prospective Study, 100:182 

Ma OCK, Lau JYN. Interferon A l f a Ther­
apy i n Patients W i t h Chronic Hepatitis 
B Virus Infection. Effects on Hepatitis 
B Virus D N A i n the Liver, 100:756 

Lönnroth IC. See Andersson CE 
Lööf L. See Olsson R 
Lopez C. See Claria J 
Lopez RR Jr, Benner KG, H a l l L, Rösch J, 

Pinson CW. Expandable Venous 
Stents for Treatment of the Budd-
Chiari Syndrome, 100:1435-cr 

Loriot M - A . See Marcel l in P 
Low PA. See Vassallo M 
Lu A. See Moldeus P 
L u Y. See Wiley JW 
Lucas PD, Sardar A M . Effects of Diabetes 

on Cholinergic Transmission i n T w o 
Rat Gut Preparations, 100:123 

Luisetto G. See Angel i P 
Luk GD. See Colarian J 
Lundel l L. See Mattsson H 
L u n d h o l m KG. See Andersson CE 
Lüthen R. See Schwarzendrube J 

Ma OCK. See Lok ASF 
Ma TY, Hollander D, Freeman D, Nguyen 

T, Krugliak P. Oxygen Free Radical 
In jury of IEC-18 Small Intest inal Epi­
thelial Cell Monolayers, 100:1533 

Mabie WC. See Kle in N A 
Macherey HJ, Petersen K - U . Acid- Induced 

Increase i n Electrical Conductance of 
Guinea Pig Duodenal Mucosa I n Vitro . 
Temporary Protection by Combined 
Effects of Bicarbonate and Prostaglan­
d i n E 2, 100:648 

Mackay IR. See Gershwin ME 
Madara JL. See Atisook K 
M a i u r i L, Raia V, Potter J, Swal low D, Ho 

M W , Fiocca R, F inz i G, Cornaggia M , 

Capeila C, Quaroni A, Aur icchio S. 
Mosaic Pattern of Lactase Expression 
by Vi l lous Enterocytes i n Human 
Adul t -Type Hypolactasia, 100:359 

Majumdar A P N . See Colarian J 
Malagelada J-R. See Lennon VA 
Malaty H M . See Graham DY 
Malet PF 

Cystic Fibrosis: Another Use for URSO? 
100:841-ss 

ERCG: The Final Frontier i n Gallstone 
Dissolution? 100:1780-ss 

Mal iz ia G 
Calabrese A, Cottone M , Raimondo M , 

Trejdosiewicz LK, Smart CJ, Oliva L, 
Pagliaro L. Expression of Leukocyte 
Adhesion Molecules by Mucosal 
Mononuclear Phagocytes i n Inflamma­
tory Bowel Disease, 100:150 

Dino O, Pisa R, Caltagirone M , Giannuoli 
G, Di Marco V, Aragona E, Calabrese 
A, Raiata F, Craxi A, Pagliaro L. Ex­
pression of Leukocyte Adhesion Mole­
cules i n the Liver of Patients W i t h 
Chronic Hepatitis B Virus Infection, 
100:749 

Malo C. M u l t i p l e Pathways for A m i n o A c i d 
Transport i n Brush Border Membrane 
Vesicles Isolated From the Human Fe­
tal Small Intestine, 100:1644 

Manciant i M-L . See Bikle DD 
Manisdhewitz JF. See Janoff EN 
Marcel l in L. See Rio M-C 
Marcel l in P, Giostra E, Martinot-Peignoux 

M , Loriot M - A , Jaegle M - L , Wolf P, De-
gott C, Degos F, Benhamou J-P. Rede­
velopment of Hepatitis B Surface A n t i ­
gen After Renal Transplantation, 100: 
1432-cr 

Marcus SN, Schteingart CD, Marquez M L , 
Hofmann AF, Xia Y, Steinbach JH, 
Ton-Nu H-T, Li l l ienau J, Angellotti 
M A , Schmassmann A. Active Absorp­
t ion of Conjugated Bile Acids In Vivo. 
Kinetic Parameters and Molecular 
Specificity of the Ileal Transport Sys­
tem i n the Rat, 100:212 

Markowitz JF, Rosa J, Grancher K, Aiges H , 
Daum F. The Use of 6-Mercaptopurine 
i n Adolescents. Reply, 100:1156-c 

Marquez M L . See Marcus SN 
Marse P. See Dolz C 
M a r t i n JE. See Kamm M A 
M a r t i n P, Friedman LS. Hepatitis B Virus : 

The H o u d i n i of Hepatology? 100: 
578-ss 

M a r t i n SR. See M i l l e r TL 
Martinot-Peignoux M . See Marcel l in P 
Mathan M . See Sharma SS 
Mathus-Vliegen E M H . Intragastric Bal­

loons i n Obesity. Reply, 100:847-c 
Matozaki T. See Konda Y 
Matsuda K. See Konda Y 
Matsumura Y. See Tsuj i i T 
Mattsson H , Havu N , Bräutigam J, Carlsson 

K, Lundel l L, Carlsson E. Partial Gas­
tric Corpectomy Results in Hypergas-



June 1991 A U T H O R INDEX 1799 

trinemia and Development of Gastric 
Enterochromaffinlike-Cell Carcinoids 
in the Rat, 100:311 

Matzen R. See Blue MG 
Mayer L, Eisenhardt D, Salomon P, Bauer 

W, Pious R, Piccinini L. Expression of 
Class II Molecules on Intestinal Epi­
thelial Cells in Humans. Differences 
Between Normal and Inflammatory 
Bowel Disease, 100:3 

Mayle JE. See Smith R C 
Mayumi M. See Kosaka Y 
Mazzacca G. See D'Agostino L 
McCall J. See Heuman DM 
McCarty DJ. See Sonnenberg A 
McHutchison JG. See Runyon BA 
Mcintosh K. See Miller T L 
McKnight GW. See Wallace JL 
McNicholas KW. See Lamothe PH 
Mei N. See Melone J 
Mellencamp MA. See Runyon BA 
Melone J, Mei N. Intestinal Effects of the 

Products of Lipid Digestion on Gastric 
Electrical Activity in the Cf.t. Possible 
Involvement of Vagal Intestinal Recep­
tors Sensitive to Lipids, 100:380 

Melton LJ. See TalleyNJ 
Menon F. See Angeli P 
Mercurio AM. See Wiltz O 
Merkel C. See Angeli P 
Mesh CL, Joh T, Korthuis RJ, Granger DN, 

Benoit JN. Intestinal Vascular Sensi­
tivity to Vasopressin in Portal Hyper­
tensive Rats, 100:916 

Messing B, Pigot F, Rongier M, Morin MC, 
Ndeindoum U, Rambaud JC. Intestinal 
Absorption of Free Oral Hyperalimen­
tation in the Very Short Bowel Syn­
drome, 100:1502 

Metselaar H. See Sorel Rinkes IHM 
Meyer JH. See Reppas C 
Meyer zum Büshenfelde K - H . See Dippold 

WG 
Meyers S. The Use of 6-Mercaptopurine in 

Adolescents, 100:1156-c 
Michaletz PA. See Graham D Y 
Michener SR. See Koch T R 
Miller LJ. See Lennon VA 
Miller TA. Bicarbonate Secretory Break­

down: Explanation for Increased Inci­
dence of Duodenal U':cer with Age? 
100:1471-ss 

Miller TL , Orav EJ, Martin SR, Cooper ER, 
Mcintosh K, Winter HS. Malnutrition 
and Carbohydrate Malabsorption in 
Children With Vertically Transmitted 
Human Immunodeficiency Virus 1 
Infection, 100:1296 

Mills AS. See Heuman DM 
Milner P. See Belai A 
Miner PB Jr. Flexible Sigmoidoscopy: Tech­

niques and Utilization, 100:845-br 
Mitchell MD. See Moore JG 
Mitros FA 

Diagnostic Pathology of the Intestinal Mu­
cosa: An Atlas and Review of Biopsy 
Interpretation, 100:1150-br 

See Janda RC 

Miyai K. See vanSonnenberg E 
Miyakawa Y. See Kosaka Y 
Mizumoto A. See Itoh Z 
Mohan R. See Pitchumoni C S 
Mohan V. See Pitchumoni CS 
Moldawer L L . See Andersson C E 
Moldeus P, Berlin RG, L u A, Castagnoli N 

Jr, Carlsson E, Andersson T. P450/ 
Losec, 100:1488-c 

Montano A A . See Runyon BA 
Montet J-C. See Barkun A N 
Moore E G . See Conrad ME 
Moore JG, Bjorkman DJ, Mitchell MD, 

Avots-Avotins A. Age Does Not Influ­
ence Acute Aspirin-Induced Gastric 
Mucosal Damage, 100:1626 

Moore K, Ward PS, Taylor GW, Williams R. 
Systemic and Renal Production of 
Thromboxane A 2 and Prostacyclin in 
Decompensated Liver Disease and He­
patorenal Syndrome, 100:1069 

Moore R E . See Hyams JS 
Moossa AR. See vanSonnenberg E 
More L . See Wakefield AJ 
Moreau R. See Vanjak D 
MoriK 

See Iwata S 
See Takada Y 

Morillas R. See Planas R 
Morin M C . See Messing B 
Morita T . See Tsujii T 
Morris JG Jr. See Fasano A 
Mullen JL. See Wadden T A 
Munoz SJ. Prothrombin Time in Fulminant 

Hepatic Failure, 100:1480-c 
Munson S. See Bikle DD 
Munzer J. See Fricker G 
Murakami T . See Nishida M 
Mustonen H . See Kiviluoto T 
Myers S. See Zhang S 

Naccarato R. See Di Mario F 
Nagakawa J-I. Involvement of Tumor Ne­

crosis Factor a in Experimentally In­
duced Hepatitis. Reply, 100:1153-c 

Nagao M. See Konda Y 
Nagaoka T. See Tarao K 
Nakamura Y 

See Petersen GM 
See Shinki T 

Nakano O. See Konda Y 
Naveau S. See Poynard T 
Ndeindoum U . See Messing B 
Nelson DK. See Greydanus MP 
Newell D G . See Dubois A 
Nguyen T . See Ma T Y 
Nicholls RJ. See Kamm MA 
Nicoli J. See Chaussade S 
Niederau C. See Schwarzendrube J 
Niederau M. See Schwarzendrube J 
Niemela O, Riseli J, Risteli L, Blake JE, 

Compton KV, Orrego H. Serum Lami-
nin and N-Terminal Type III Procolla­
gen in Chronic Alcoholic Liver Dis­
ease. Reply, 100:293-c 

Nishida M, Yano K, Murakami T, Suzuki 
T . Introduction of Monoclonal Anti­
bodies to Bromodeoxyuridine to Moni­
tor Hepatic Regeneration, 100:1135 

Nishisaki H. See Konda Y 
Nix W. See Eckardt V F 
NoelS . See Tung H-N 
Nomura A M Y . See Stemmermann G N 
Northfield T C . See Galatola G 
Northover JMA. See Kamm MA 
Nugent FW, Haggitt RC, Gilpin PA. Cancer 

Surveillance in Ulcerative Colitis, 100: 
1241 

Nwokolo C U . See Prewett EJ 

Obrador A. See Dolz C 
O'Byrne PM. See White A M 
Odegaard S. See Hausken T 
O'Grady JG, Hambley H, Williams R. Pro­

thrombin Time in Fulminant Hepatic 
Failure. Reply, 100:1481-c 

O'Grady S M . See Traynor TR 
O'Hara CJ. See Wiltz O 
Ohkawa S. See Tarao K 
Ohshio G, Saluja A, Steer ML. Effects of 

Short-Term Pancreatic Duct Obstruc­
tion in Rats, 100:196 

O h t o M 
See Tada M 
See Yokosuka O 

Okabe S. See Hirose H 
Okamoto H . See Kosaka Y 
Okamoto Y . See Tsujii T 
Okon E. See Karmeli F 
Oktav S. See Ulusoy NB 
Okten A. See Cakaloglu Y 
Okuno A. See Hagiwara H 
Oliva L. See Malizia G 
Olsson R, Danielsson A, Jarnerot G, Lind-

strom E, Loof L, Rolny P, Ryclen B-O, 
Tysk C, Wallerstedt S. Prevalence of 
Primary Sclerosing Cholangitis in Pa­
tients With Ulcerative Colitis, 100: 
1319 

Omata M 
See Tada M 
See Yokosuka O 

Opekun A. See Graham DY 
Orav EJ. See Miller T L 
Orenstein JM. See Janoff E N 
Orkin BA, Hanson RB, Kelly KA, Phillips 

SF, Dent J. Human Anal Motility 
While Fasting, After Feeding, and Dur­
ing Sleep, 100:1016 

Orrego H. See Niemela O 
Otrakji C L . See Hasan FA 
Ouyäng A. See Rothstein RD 
Owyang C 

See Kurosawa S 
See Wiley JW 

Ozawa K 
See Iwata S 
See Takada Y 

Pagliaro L. See Malizia G 
Paimela H. See Kiviluoto T 



1800 A U T H O R INDEX G A S T R O E N T E R O L O G Y V o l 100, No. 6 

Palmer RH. Ceftriaxone-Associated Gall­
bladder Sludge: What's in a Name? 
100:1769-e 

Pandak WM. See Heuman DM 
Panzini B. See Tysk C 
ParafF. See Poynard T 
Parekh D. See Kim SW 
Park HZ, Lee SP, Schy AL. Ceftriaxone-

Associated Gallbladder Sludge, Identi­
fication of Calcium-Ceftriaxone Salt 
As a Major Component of Gallbladder 
Precipitate, 100:1665 

Parkinson A, Hurwitz A. Omeprazole and 
the Induction of Human Cytochrome 
P-450: A Response to Concerns About 
Potential Adverse Effects, 100:1157-c 

Parsonnet J. See Janda R C 
Paterson ARP. See Roden M 
Patterson DJ. See Kozarek RA 
Paumgartner G 

See Jüngst D 
See Kleber G 

Penston JG, Wormsley K G . A Fallacy of 
Intention-to-Treat Analysis, 100: 
1485-c 

Perdue MH. See Soda K 
Perez-Atayde A. See Winter HS 
Perez-Perez GI. See Fong T - L 
Perper JA. See Hassanein T 
Perrillo RP. Interferon in Clinically Stable, 

Replicative Chronic Hepatitis B: Good 
News for Some. Reply, 100:279-ss 

Peskar BM. Role of Leukotriene C 4 in Mu­
cosal Damage Caused by Necrotizing 
Agents and Indomethacin in the Rat 
Stomach, 100:619 

Petell JK. See Pittschieier K 
Petersen GM, Slack J, Nakamura Y. Screen­

ing Guidelines and Premorbid Diagno­
sis of Familial Adenomatous Polyposis 
Using Linkage, 100:1658 

Petersen K - U . See Macherey HJ 
Petrides A S , Riely CA, DeFronzo RA. Insu­

lin Resistance in Noncirrhotic Idio­
pathic Portal Hypertension, 100:245-cr 

Pezzilli R. See Gullo L 
Pfeiffer A. Gastric Carcinoma, Epidermal 

Growth Factor, and Epidermal Growth 
Factor Receptor. Reply, 100:289-c 

Phillips G S . See Kachur JF 
Phillips SF 

See Orkin BA 
See Talley NJ 

Piccinini L. See Mayer L 
Pignata S. See D'Agostino L 
Pigot F. See Messing B 
Pilato FP. See D'Adda T 
Pinson CW. See Lopez RR Jr 
Pinstein ML. See Klein NA 
Piper DW. See Pym B 
Pisa R. See Malizia G 
Pitchumoni CS, Mohan V, Mohan R. Retin­

opathy in Pancreatic Diabetes, 100: 
585-c 

Pittilo RM. See Wakefield AJ 
Pittschieier K, Lebenthal E, Bujanover Y, 

Petell KJ. Levels of Cu-Zn and Mn Su­

peroxide Dismutases in Rat Liver Dur­
ing Development, 100:1062 

Placer C, Bordas JM, Frias FJ, Sacristan B. 
The Management of Hydatid Liver 
Cysts With Aspiration and Alcohol, 
100:290-c 

Planas R, Boix J, Broggi M, Cabre E, Go-
mes-Vieira MC, Morulas R, Armengol 
M, De Leon R, Humbert P, Salva JA, 
Gassull MA. Portacaval Shunt Versus 
Endoscopic Sclerotherapy in the Elec­
tive Treatment of Variceal Hemor­
rhage, 100:1078 

Pious R. See Mayer L 
PodolskyD. See Tysk C 
Pompiii M. See Caturelli E 
Ponchon T 

Gagnon P, Valette P-J, Henry L, Chavail-
lon A, Thieulin F. Pulsed Dye Laser 
Lithotripsy of Bile Duct Stones, 100: 
1730 

See Barkun A N 
See Prat F 

Pons L, Droy-Lefaix M-T, Braquet P, Bueno 
L. Role of Free Radicals and Platelet-
Activating Factor in the Genesis of In­
testinal Motor Disturbances Induced 
by Escherichia coli Endotoxins in Rats, 
100:946 

Ponz E, Garcia-Pagan JC, Bruguera M, 
Bruix J, Rodes J. Hepatic Fibrin-Ring 
Granulomas in a Patient With Hepati­
tis A, 100:268 

Portmann BC. See Farrant JM 
Potter H. See Maiuri L 
Pounder RE 

See Prewett EJ 
See Wakefield AJ 

Pour PM, Egami H, Takiyama Y. Patterns of 
Growth and Metastases of Induced 
Pancreatic Cancer in Relation to the 
Prognosis and Its Clinical Implica­
tions, 100:529 

Powley T L . See Berthoud H-R 
Poynard T, Aubert A, Bedossa P, Abella A, 

Naveau S, Paraf F, Chaput JC. A Sim­
ple Biological Index for Detection of 
Alcoholic Liver Disease in Drinkers, 
100:1397 

Prat F, Ponchon T, Berger F, Chapelon JY, 
Gagnon P, Cathignol D. Hepatic Le­
sions in the Rabbit Induced by Acous­
tic Cavitation, 100:1345 

Prentice RSA. See Prokopiw I 
Present DH. See Bennett RA 
Prewett EJ, Hudson M, Nwokolo C U , Saw-

yerr AM, Pounder RE. Nocturnal Intra­
gastric Acidity During and After a Pe­
riod of Dosing With Either Ranitidine 
or Omeprazole, 100:873 

Prokopiw I, Hynna-Liepert T T , Dinda PK, 
Prentice RSA, Beck IT. The Microvas­
cular Anatomy of the Canine Stomach. 
A Comparison Between the Body and 
the Antrum, 100:638 

PymB 

Byth K, Piper DW. A Fallacy of Inten­
tion-to-Treat Analysis. Reply, 100: 
1486-c 

Byth K, Piper DW. Cost-Effectiveness of 
Mentense H 2 Blockers in Peptic Ulcer 
Disease. Reply, 100:583-c 

Quaroni A. See Maiuri L 
Quigley EMM. See Reilly JA Jr 
Quinn J. See Rhoads JM 

Rabl W, Tributsch W, Ambach E. Iatro­
genic Ruptures of the Stomach After 
Balloon Tamponade—Two Case Re­
ports, 100:1157-c 

Rachmilewitz D. See Karmeli F 
Radema SA, Van Deventer SJH, Cerami A. 

Interleukin l ß Is Expressed Predomi­
nantly by Enterocytes in Experimental 
Colitis, 100:1180 

Rahier J. See Geubel AP 
Raia V. See Maiuri L 
Raiata F. See Malizia G 
Raibaud P. See Chaussade S 
Raimondo M. See Malizia G 
Rambaud JC. See Messing B 
Ramsby G. See vanSonnenberg E 
Rao E. See Lamothe PH 
Rao GA, Larkin E C . Chronic Alcohol Inges­

tion and Nutrition, 100:295-c 
Raoul JL. See Heresbach D 
Rapaccini G L . See Caturelli E 
Rask-Madsen J. See Lauritsen K 
Rattan S 

Role of Galanin in the Gut, 100:1762-srr 
See Chakder S 

Raul F. See Freund J-N 
Raurich JM. See Dolz C 
Rauws EAJ. Duodenal Ulcer Disease—To 

Heal Or To Cure? Reply, 100:575-ss 
Ravdin JI. See Chadee K 
Read NW. See Kerrigan DD 
Ready JB 

Robertson AD, Goff JS, Rector W G Jr. As­
sessment of Risk of Bleeding From 
Esophageal Varices by Continuous 
Monitoring of Portal Pressure, 100: 
1403 

Robertson AD, Rector WG Jr. Effects of 
Vasopressin on Portal Pressure During 
Hemorrhage From Esophageal Varices, 
100:1411 

Rector WG Jr. See Ready JB 
Reddick RL. See Rhoads JM 
Reddy KR. See Hasan FA 
Rehfeld JF. See Lauritsen K 
Reihner E. See Akerlund J-E 
Reilly JA Jr, Quigley EMM, Forst CF , Rik-

kers L F . Small Intestinal Transit in the 
Portal Hypertensive Rat, 100:670 

Reinhart MA. See Smith RC 
Reinshagen M. See Adler G 
Renault PF. See Everhart JE 
Reppas C, Meyer JH, Sirois PJ, Dressman 

JB. Effect of Hydroxypropylmethylcel-
lulose on Gastrointestinal Transit and 
Luminal Viscosity in Dogs, 100:1217 



June 1991 AUTHOR INDEX 1801 

Rex DK, Lehman GA, Havves RH, Ulbright 
T M , Smi th JJ. Screening Colonoscopy 
in Asymptomatic Average-Risk Per­
sons W i t h Negative Fecal Occult Blood 
Tests, 100:64 

Rhoads JM 
Keku EO, Q u i n n J, Woosely J, Lecce JG. 

L-Glutamine Stimulates Jejunal So­
d i u m and Chloride Absorpt ion i n Pig 
Rotavirus Enteritis, 100:683 

Vogler RC, Lacey SR, Reddick RL, Keku 
EO, Azizkhan RG, Berschneider H M . 
Microvi l lus Inclusion Disease. In Vi tro 
Jejunal Electrolyte Transport, 100: 
811-cr 

Richter JE. Hurray for Brand X, 100: 
1474-ss 

Riecken EO. See Emde C 
Riedesel H . See Tysk C 
Riely CA 

Gordon ER. Crigler-Najjar Syndrome 
Type 1 Explicated - Thanks to Liver 
Transplantation, 100:279-ss 

Liver Dysfunct ion i n Cystic F ibros is— 
Beneficial Effect of Bile A c i d Treat­
ment, 100:1476-ss 

See Klein N A 
See Petrides AS 

Rikkers LF. See Reilly JA Jr 
Rio M-C, Chenard M-P, W o l f C, Marcel l in 

L, Tomasetto C, Lathe R, Bellocq J-P, 
Chambon P. Induct ion of pS2 and hSP 
Genes As Markers of Mucosal Ulcer­
ation of the Digestive Tract, 100:375 

Risteli J. See Niemela O 
Risteli L. See Niemela O 
Rivera F. See Claria J 
Rizzetto M . See Bonino F 
Robertson A D . See Ready JB 
Robertson C. See Loizou L A 
Robutti F. See D'Adda T 
Roche-Sicot J. See Vanjak D 
Roden M , Paterson ARP, T u r n h e i m K. So­

dium-Dependent Nucleoside Trans­
port i n Rabbit Intestinal Epi the l ium, 
100:1553 

Rodes J 
See Claria J 
See Ponz E 

Rohr G. See Keim V 
Rolny P 

See Olsson R 
See Venu RP 

Romeo JM. See U l r i c h PP 
Romijn JA, Endert E, Sauerwein HP. G l u ­

cose and Fat Metabolism D u r i n g 
Short-Term Starvation i n Cirrhosis, 
100:731 

Rongier M . See Messing B 
Rosa J. See M a r k o w i t z JF 
Rosato FE. Localization of Gastinoma Us­

ing Arter ia l Secretin S t i m u l a t i o n — 
Worthwhi le or Passing Fancy? Reply, 
100:1474-ss 

Rösch J. See Lopez RR Jr 
Rosenberg SJ. Planning an Endoscopy Suite 

for Office and Hospital, 100:286-br 

Rosenblum E. See Stauber RE 
Roslyn JJ. See Strichartz SD 
Rothstein RD, Johnson E, Ouyang A. Distr i ­

but ion and Density of Substance P Re­
ceptors i n the Feline Gastrointestinal 
Tract Using Autoradiography, 100: 
1576 

Rovati L. See Adler G 
Rowles P M . See Wakefield AJ 
Rubin PH. See Bennett RA 
Ruchti C. See Huber T 
Rudl ing M . See A k e r l u n d J-E 
Rumessen JJ, Thuneberg L. Interstit ial Cells 

of Cajal i n H u m a n Small Intestine. U l -
trastructural Identif ication and Orga­
nizat ion Between the M a i n Smooth 
Muscle Layers, 100:1417 

Runyon BA 
McHutchison JG, A n t i l l o n MR, A k r i v i a -

dis EA, Montano A A . Short-Course 
Versus Long-Course Ant ib io t i c Treat­
ment of Spontaneous Bacterial Perito­
nit is . A Randomized Controlled Study 
of 100 Patients, 100:1737 

Sugano S, Kanel G, Mellencamp M A . A 
Rodent Model of Cirrhosis, Ascites, 
and Bacterial Peritonitis, 100:489 

Ruol A . See Angel i P 
Russell GJ 

Harmatz PR. Major Histocompatibi l i ty 
Complex Class I I Expression on En-
terocytes: To Present or Not to Present, 
100:274-e 

See Winter HS 
Russell R. See Fasano A 
Rutgeerts P. See Hiele M 
Ryan JA. See Kozarek RA 
Ryden B-O. See Olsson R 

Sachar DB. Ulcerative Colitis and Scleros­
ing Cholangitis: Does 'IBD' Mean 
'Inflamed Bile Ducts'? 100:1469-e 

Sacristan B. See Placer C 
Saeed ZA. See Graham DY 
Said H M , Arianas P. Transport of Ribo­

f lavin i n H u m a n Intestinal Brush Bor­
der Membrane Vesicles, 100:82 

Sakamoto C. See Konda Y 
Salomon P. See Mayer L 
Saluja A. See Ohshio G 
Salvä JA. See Planas R 
Sanchez N M , Esquivel M U . Mycolyt ic 

Agents and Cholesterol Gallstones, 
100:581-c 

Sandro M L , Vincenzo S. Relationship Be­
tween Ulcer Healing and A c i d Sup­
pression, 100:1482-c 

Sankey EA. See Wakefield AJ 
Santolaria-Fernandez F. See Gonzalez-Re­

imers E 
Sardar A M . See Lucas PD 
Sarles H . Experimental Hypercalcemia and 

Pancreatic Lithogenesis. 100:291-c 
Sarna SK. See Sethi A K 
Sars PRA. See Tio T L 
Sartor RB. See Lichtman SN 
Sas DF. See Lennon V A 

Sauerbruch T. See Kleber G 
Sauerwein HP. See Romijn JA 
Sawyerr A M 

See Prewett EJ 
See Wakefield AJ 

Schafmayer A. See Adler G 
Schalm SW 

See Sorel Rinkes I H M 
See Van der Rijt CCD 

Schat H . See Van der Rijt CCD 
Scheiman JM, Kraus ER, Bonnvil le LA, 

Weinhold PA, Boland CR. Synthesis 
and Prostaglandin E 2 -Induced Secre­
t ion of Surfactant Phospholipid by 
Isolated Gastric Mucosa Cells, 100: 
1232 

Scheinberg I H . See Schilsky M L 
Scheithauer B. See Lennon V A 
Schiff ER. See Hasan FA 
Schilsky M L , Scheinberg I H , Sternlieb I . 

Prognosis of Wilsonian Chronic Act ive 
Hepatitis, 100:762 

Schmassmann A . See Marcus SN 
Schmidt M . See Allgayer H 
Schölmerich J, Fabian M , Tauber R, Löhle 

E, Köttgen E, Grün M , Wietholtz H , 
Baumgartner U , Gerok W. Portacaval 
Shunt as an Experimental Model of 
Impaired Hepatic Release of V i t a m i n A 
i n Liver Disease, 100:1379 

Schoeman M N , Batey RG, Wilcken B. Re­
current Acute Fatty Liver of Pregnancy 
Associated W i t h a Fatty-Acid Oxida­
t ion Defect i n the Offspring, 100: 
544-cr 

Schölmerich J. See Baumgartner U 
Schoorens D. See Hiele M 
Schteingart CD. See Marcus SN 
Schubert M L 

The Effect of Vasoactive Intestinal Poly­
peptide on Gastric A c i d Secretion Is 
Predominantly Mediated by Soma­
tostatin, 100:1195 

I n h i b i t i o n of Gastric A c i d Secretion by 
M r Receptor Antagonists, 100:1777-ss 

In Vivo Somatostatin Receptor Imaging 
i n the Detection and Treatment of Gas­
trointestinal Cancer, 100:1142-ss 

Schulze-Delrieu K 
Impediments to Impedance, 100:281-ss 
Lucifer Exposes Coupling, 100:1776-ss 
See Conkl in JL 
See T u n g H - N 

Schwab JH. See Lichtman SN 
Schwaeble W . See D i p p o l d WG 
Schwartz B, A v i v i C, Lamprecht SA. Isola­

t ion and Characterization of Normal 
and Neoplastic Colonic Epithelial Cell 
Populations, 100:692 

Schwarzendrube J, Niederau M , Lüthen R, 
Niederau C. Effects of Cholecystoki-
nin-Receptor Blockade on Pancreatic 
and Bi l iary Funct ion i n Healthy Vol ­
unteers, 100:1683 

Schy A L . See Park H Z 
Scopinaro F. See Cicala M 
Seaton J. See Barocelli E 



1802 AUTHOR INDEX GASTROENTEROLOGY Vol . 100, No. 6 

Senft M . See Borel P 
Sengupta A. See Singaram C 
Serra AJ. See Lamothe PH 
Sessoms SL. See Graham DY 
Sethi AK, Sarna SK. Colonic Motor Act iv­

i ty i n Acute Colitis i n Conscious Dogs, 
100:954 

Shanahan F. See Duerr RH 
Shapiro RH. Therapeutic Gastrointestinal 

Endoscopy, 100:178 2-br 
Sharma SS, Venkateswaran S, Chacko A, 

Mathan M . Melanosis of the Esopha­
gus. A n Endoscopic, Histochemical, 
and Ultrastructural Study, 100:13 

Shaver DC. See Klein N A 
Shimahara Y 

See Iwata S 
See Takada Y 

Shimizu A. See Tarao K 
Shimizu M . See Kosaka Y 
Shinki T, Tanaka H , Takito J, Yamaguchi 

A , Nakamura Y, Yoshiki S, Suda T. 
Putrescine Is Involved i n the Vi tamin 
D Act ion in Chick Intestine, 100:113 

Shirazi S.See Tung H - N 
Shook J. See Davis TP 
Sicot C. See Vanjak D 
Silen W. See Yanaka A 
Sim R. See Wakefield AJ 
Simon D, Weiss L M , Tanowitz HB, Cali A, 

Jones J, Wittner M . Light Microscopic 
Diagnosis of Human Microsporidiosis 
and Variable Response to Octreotide, 
100:271 

Sinaasappel M , Jansen PLM. The Differen­
tial Diagnosis of Crigler-Najjar Disease, 
Types 1 and 2, by Bile Pigment Analy­
sis, 100:783 

Singaram C, Sengupta A, Stevens C, 
Spechler SJ, Goyal RK. Localization of 
Calcitonin Gene-Related Peptide i n 
H u m a n Esophageal Langerhans Cells, 
100:560 

Singleton JE. Therapy of Inflammatory 
Bowel Disease: New Medical and Sur­
gical Approa ch es, 100:5 80-br 

Siringo S. 
See Gaiani S 

Sirois PJ. See Reppas C 
Sistrunk S. See Lacy ER 
Sivak M V Jr. See Blue M G 
Slack J. See Petersen G M 
Slavin B M . See Ainley C 
Sloan S, Kahrilas PJ. Impairment of Esoph­

ageal Emptying W i t h Hiatal Hernia, 
100:596 

Slott PA. See Tavoloni N 
Smart CJ. See Malizia G 
Smith JJ. See Rex DK 
Smith PD. See JanoffEN 
Smith RC, Greenbaum DS, Vancouver JB, 

Henry RC, Reinhart M A , Greenbaum 
RB, Dean H A , Mayle JE. Gender Differ­
ences i n Manning Criteria i n the Irr i ta­
ble Bowel Syndrome, 100:591 

Snape WJ Jr 
Irritable Bowel Syndrome: One Disease, 

Several of None? 100:1151-br 
Crawford B, Hyman PE, Lechago J. Ana­

tomic Contr ibut ion to Differences i n 
Rabbit Colonic Muscle Contraction, 
100:75 

See Yagi H 
Soda K, Kawabori S, Perdue M H , Bienen­

stock J. Macrophage Engulfment of 
Mucosal Mast Cells in Rats Treated 
W i t h Dexamethasone, 100:929 

Söder O. See Hellström PM 
Sollazzo R. See D'Agostino L 
Sonnenberg A, McCarty DJ, Jacobsen SJ. 

Geographic Variation of Inflammatory 
Bowel Disease W i t h i n the Uni ted 
States, 100:143 

Soriano G, Guarner C, Teixidö M , Such J, 
Barrios J, Enriquez J, Vi lardel l F. Selec­
tive Intestinal Decontamination Pre­
vents Spontaneous Bacterial Peritoni­
tis, 100:477 

Soulier A. See Vanjak D 
Spechler SJ. See Singaram C 
Spiro H . Tomorrow's Doctors—The Path to 

Successful Practice in the 1990's, 100: 
845-br 

Squillante M M . See Caturell i E 
Stachura J. See Dubois A 
Stahl RR. See Blue M G 
Starzl TE. See Hassanein T 
Stauber RE, Rosenblum E, Eagon PK, 

Gavaler JS, Van Thie l D H . The Effect 
of Portal-Systemic Shunt ing on He­
patic Sex Hormone Receptors in Male 
Rats, 100:168 

Staun M , Egfjord M , Fahrenkrug L. Intesti­
nal and Renal Calcium-Binding Pro­
tein in Rats W i t h Experimental Short 
Bowel Syndrome, 100:1758 

Steele GD Jr. See W i l t z O 
Steer M L . See Ohshio G 
Steinbach JH. See Marcus SN 
Stemmermann GN, Chyou P-H, Nomura 

A M Y . Smoking Habit Enhanced Pep­
sinogen Group I i n Healthy Subjects. 
Reply, 100:288-c 

Sternby B. See Kelly DG 
Sternlieb I . See Schilsky M L 
Stevens C. See Singaram C 
Stevens W H . See White A M 
Stoelwinder B. See Van Erpecum KJ 
Strichartz SD, Abedin M Z , I p p o l i t i AF, 

Derezin M , Roslyn JJ. Intrahepatic 
Cholesterol Stones: A Rationale for 
Dissolution Therapy, 100:228-cr 

Strosselli M . See Filice C 
Such J. See Soriano G 
Suda T. See Shinki T 
Sugano S. See Runyon BA 
Sun XY. See Kobayashi R 
SungJY. See Chung SCS 
Surawicz C M . Practical Gastrointestinal 

Endoscopy, Third Edition, 100:580-br 
Sutherland LR. See Duerr RH 
Suzuki T. See Nishida M 

Svanes K, Gislason H , Guttu K, Herfjord JK, 
Fevang J, Gronbach JE. Role of Blood 
Flow in Adaptive Protection of the Cat 
Gastric Mucosa, 100:1249 

Swain MG, Blennerhassett PA, Collins SM. 
Impaired Sympathetic Nerve Function 
i n the Inflamed Rat Intestine, 100:675 

Swash M . See Kamm M A 
Sweeting J. Hepatitis C—The Virus As 

Well As the Ant ibody, 100:1144-ss 
Szeigoleit A, Linder D. Studies on the Ste-

ro l -Binding Capacity of Human Pan­
creatic Elastase 1 , 100:768 

Tada M 
Omata M , Onto M . Clinical Appl icat ion 

of ras Gene Muta t ion for Diagnosis of 
Pancreatic Adenocarcinoma, 100: 
233-cr 

See Yokosuka O 
Takada Y, Yamaguchi T, Kiuchi T, M o r i K, 

Shimahara Y, Kobayashi N , Yamaoka 
Y, Ozawa K. Effect of Glucagon on He­
patic Energy Charge and Arterial Ke­
tone Body Ratio i n Normal Rabbits, 
100:1041 

Takase K. See Kosaka Y 
Takeuchi K. See Hirose H 
Takito J. See Sh ink i T 
Takiyama Y. See Pour P M 
Talley NJ 

Diagnosing an Irritable Bowel: Does Sex 
Matter? 100:834-e 

Phil l ips SF, Zinsmeister AR, Melton LJ. 
Relation A m o n g Personality and 
Symptoms i n Nonulcer Dyspepsia and 
the Irritable Bowel Syndrome. Reply, 
100:1155-c 

Tamai S. See Tarao K 
Tanaka H . See Shinki T 
Tanaka S. See Kosaka Y 
Tankurt E. See Ulusoy NB 
Tanowitz HB. See Simon D 
Tarao K, Shimizu A, Ohkawa S, Harada M , 

Ito Y, Tamai S, K u n i Y, Nagaoka T, 
Hoshino H . Increased Uptake of Bro-
modeoxyuridine by Hepatocytes From 
Early Stage of Primary Biliary Cirrho­
sis, 100:725 

Targan SR. See Duerr RH 
Tarnawski A . See Dubois A 
Tassoni JP Jr 

Fawaz K A , Johnston DE. Cirrhosis and 
Portal Hypertension i n a Patient W i t h 
A d u l t Niemann-Pick Disease, 100:567 

Kaplan M M . Rapidly Progressive Liver 
Failure i n a 65-Year-Old Woman, 100: 
1462-cc 

Tauber R. See Schölmerich J 
Tavoloni N , Slott PA. Hepatocytes and I n ­

trahepatic Bile Duct Epithelium Origi ­
nate From a Common Stem Cell. Re­
ply, 100:583-c 

Taylor GW. See Moore K 
Taylor ME. See Kerrigan DD 
Teixidö M . See Soriano G 
Tepperman L. See Hassanein T 



June 1991 AUTHOR INDEX 1803 

Terpstra OT. See Sorel Rinkes I H M 
Theodorsson E. See Hellström P M 
Thiele DL 

Hepatitis E Antigen and Neonatal I m m u ­
nologic Tolerance to Hepatitis B, 100: 
1475-ss 

Hepatitis C Virus and Hepatocellular 
Carcinoma: Addi t iona l Evidence of a 
Causal L ink, 100:1145-ss 

T h i e u l i n F. See Ponchon T 
T h i r l b y RC. Colonoscopic Surveillance for 

Cancer i n Patients W i t h Chronic U l ­
cerative Colitis: Is It Working? 100: 
570-ss 

Thomforde GM. See Greydanus MP 
Thompson D. See Herbert A 
Thompson JC. See K i m S W 
Thompson RPH. See A i n l e y C 
Thuneberg L. See Rumessen JJ 
Tio TL, Cheng J, Sars PRA, Wijers OB, Tyt-

gat GNJ. Endosonographie Staging of 
Extrahepatic Bile Duct Cancer: Com­
parison W i t h Pathological Staging, 
100:1351 

Todd D. See Lok ASF 
Tomasetto C. See Rio M-C 
Tomenson B. See Guthrie E 
T o n - N u H-T. See Marcus SN 
T o r i i K. See Itoh Z 
Torres G. See Kurosawa S 
Torsoli A. See Cicala M 
Townsend CM Jr. See K i m SW 
Traverso LW. See Kozarek RA 
Traynor TR, Brown DR, O'Grady SM. Reg­

ulation of Ion Transport i n Porcine 
Distal Colon: Effects of Putative Neuro­
transmitters, 100:703 

Treem WR. See Hyams JS 
Trejdosiewicz LK. See Mal iz ia G 
Tributsch W. See Rabl W 
Trier JS. See Al lan CH 
Troncoso P. See Catalano M F 
Tsuda F. See Kosaka Y 
Tsu j i i T, Morita T, Kubo R, Yamada M , Ya-

mao J, Matsumura Y, Fuj imoto T, 
Fukui H , Okamoto Y. Glucagon-In-
duced Alteration of Serum Bile A c i d 
Level i n Patients W i t h Liver Cirrhosis, 
100:1671 

T u n g H - N , Schulze-Delrieu K, Shirazi S, 
Noel S, Xia Q, Cue K. Hypertrophic 
Smooth Muscle in the Partially Ob­
structed Opossum Esophagus. The 
Model : Histological and Ultrastruc-
tural Observations, 100:853 

Turnhe im K. See Roden M 
Tysk C 

Riedesel H , Lindberg E, Panzini B, Podol-
sky D, Järnerot G, Colonic Glycopro­
teins i n Monozygotic T w i n s W i t h I n ­
flammatory Bowel Disease, 100:419 

See Olsson R 
Tytgat GNJ. See Tio TL 

Ulbr ight T M . See Rex DK 
U l r i c h PP, Romeo JM, Vyas GN. Hepatitis 

C—The Virus As Wel l As the A n t i ­
body. Reply, 100:1145-ss 

Ulusoy NB, Oktay S, Yegen B, Tankurt E. 
Cholecystokinin-Induced Contractions 
i n the Opossum Gallbladder, 100: 
847-c 

Umbreit JN. See Conrad ME 
Upton AR. See White A M 
Usadel K H . See Keim V 

Vahi l A , Gupta R. Asymptomatic PSC—Do 
They Really Have Progressive Disease? 
100:294-c 

Valette P-J 
See Barkun A N 
See Ponchon T 

Valleur P. See Chaussade S 
Van Berge Henegouwen GP. See Van Er-

pecum KJ 
Van Der Hoop AG. See Sorel Rinkes I H M 
Van der Rijt CCD, Schalm SW, Schat H , 

Foeken K, De Jong G. Overt Hepatic 
Encephalopathy Precipitated by Zinc 
Deficiency, 100:1114-cr 

Van Deventer SJH. See Radema SA 
Van Erpecum KJ, Van Berge Henegouwen 

GP, Verschoor L, Stoelwinder B, 
Willekens FLH. Different Hepatobil­
iary Effects of Oral and Transdermal 
Estradiol i n Postmenopausal Women, 
100:482 

Van Es HHG. Crigler-Najjar Syndrome 
Type 1 Explicated—Thanks to Liver 
Transplantation. Reply, 100:281-ss 

vanSonnenberg E, Zakko S, Hofmann AF, 
D'Agostino HB, Jinich H , Hoyt DB, 
M i y a i K, Ramsby G, Moossa AR. H u ­
man Gallbladder Morphology After 
Gallstone Dissolution W i t h Methyl 
fert-Butyl Ether, 100:1718 

Van Thie l D H 
See Berman D H 
See Hassanein T 
See Stauber RE 

Vancouver JB. See Smith RC 
Vanjak D, Moreau R, Roche-Sicot J, Soulier 

A, Sicot C. Intrahepatic Cholestasis of 
Pregnancy and Acute Fatty Liver of 
Pregnancy. A n Unusual But Favorable 
Association? 100:1123-cr 

Vantrappen G. See Hiele M 
Varro A. See Dockray GJ 
Vassallo M , Camilleri M , Caron BL, Low 

PA. Gastrointestinal Motor Dysfunc­
t ion i n Acquired Selective Cholinergic 
Dysautonomia Associated W i t h Infec­
tious Mononucleosis, 100:252-cr 

Vassallo M . See Greydanus MP 
Venkateswaran S. See Sharma SS 
Venu RP, Rolny P, Geenen JE, Hogan WJ, 

Komorowski RA. A m p u l l a r y Hamar­
toma: Endoscopic Diagnosis and 
Treatment, 100:795-cr 

Verschoor L. See Van Erpecum KJ 
Vianello F. See Di Mario F 
Vignoni A . See Cicala M 
Vi lardel l F. See Soriano G 
Vincenzo S. See Sandro M G 

Viscardi A. See Cicala M 
Vlahcevic ZR. See Heuman D M 
Vogler RC. See Rhoads JM 
Vonderscher J. See Fricker G 
Von Ritter C. See Jüngst D 
Vyas GN. See U l r i c h PP 

Wada K. See Konda Y 
Wadden TA, Foster GD, Letizia KA, M u l l e n 

JL. Weight Reduction and Metabolic 
Rate: Good News for Obese Patients? 
Reply, 100:1148-ss 

Wakabayashi K. See I toh Z 
Wakefield AJ, Sankey EA, D h i l l o n AP, 

Sawyerr A M , More L, S im R, Pit t i lo 
R M , Rowles PM, Hudson M , Lewis 
A M , Pounder RE. Granulomatous Vas­
culi t is in Crohn's Disease, 100:1279 

Wald A . See Caruana BJ 
Wallace JL, Arfors K-E, McKnight GW. A 

Monoclonal Ant ibody Against the 
CD 18 Leukocyte Adhesion Molecule 
Prevents Indomethacin-Induced Gas­
tric Damage i n the Rabbit, 100:878 

Wallerstedt S. See Olsson R 
Walsh JH 

See Graham DY 
See Kobayashi R 

Wang J-Y, Johnson LR. Polyamines and 
Orni thine Decarboxylase Dur ing Re­
pair of Duodenal Mucosa After Stress 
i n Rats, 100:333 

Wang TC. See Lee EY 
Ward PS. See Moore K 
Watkins P. See Wrighton SA 
Weiner BC. Intragastric Balloons in Obe­

sity, 100:847-c 
Weinhold PA. See Scheiman JM 
Weiss L M . See Simon D 
Westaby D. See Farrant JM 
White A M , Stevens W H , Upton AR, 

O'Byrne P M , Collins SM. A i r w a y Re­
sponsiveness to Inhaled Methacholine 
i n Patients W i t h Irritable Bowel Syn­
drome, 100:68 

Wiesner RH 
Asymptomatic PSC—Do They Really 

Have Progressive Disease? Reply, 100: 
294-c 

See Duerr RH 
Wietholtz H . See Schölmerich J 
Wijers OB. See Tio TL 
Wi lcken B. See Schoeman M N 
Wilcox C M , Forsmark CE, Darragh T, Yen 

TSB, Cello JP. High-Protein Ascites i n 
Patients W i t h the Acquired I m m u n o ­
deficiency Syndrome, 100:745 

Wiley JW 
Lu Y, Owyang C. Mechanism of Act ion 

of Peptide YY to I n h i b i t Gastric M o t i l ­
i ty , 100:865 

See Kurosawa S 
W i l k i n s o n M L . See Farrant JM 
W i l l H . See Bonino F 
Willekens FLH. See Van Erpecum KJ 



1804 AUTHOR INDEX G A S T R O E N T E R O L O G Y Vol. 100, No. 6 

Williams A. See Herbert A 
Williams R 

See Farrant JM 
See Moore K 
See O'Grady JG 

Wilson JS. See Korsten MA 
Wiltz O, O'Hara CJ, Steele GD Jr, Mercurio 

AM. Expression of Enzymatically Ac­
tive Sucrase-Isomaltase is a Ubiqui­
tous Property of Colon Adenocarcino­
mas, 100:1266 

Winter HS 
Hendren RB, Fox CH, Russell GJ, Perez-

Atayde A, Bhan AK, Folkman J. Hu­
man Intestine Matures As Nude Mouse 
Xenograft, 100:89 

See Miller T L 
Wittner M. See Simon D 
Wolf C.See Rio M-C 
Wolf P. See Marcellin P 
Wolfe MM. Localization of Gastinoma Us­

ing Arterial Secretin Stimulation— 
Worthwhile or Passing Fancy? 100: 
1472-ss 

Wolstencroft RA. See Ainley C 
Wong K-L. See Lok A S F 
Woosely J. See Rhoads JM 
Wormsley K G . See Penston JG 
Woronick CL. See Lamothe PH 
Wright T L . See Lavine JE 

Wrighton SA, Watkins P. Nonuniform Dis­
tribution of Cytochrome P450IA2 in 
Liver, 100:1487-c 

Wyzga N. See Hyams JS 

Xia Q. See Tung H-N 
Xia Y. See Marcus SN 

Yagi H, Snape WJ Jr, Hyman PE. Perinatal 
Changes in Bombesin-Stimulated 
Muscle Contraction in Rabbit Stomach 
and Colon, 100:980 

Yalcin S. See Cakaloglu Y 
Yamada M. See Tsujii T 
Yamaguchi A. See Shinki T 
Yamaguchi T. See Takada Y 
Yamamura HI. See Davis TP 
Yamao J. See Tsujii T 
Yamaoka Y 

See Iwata S 
See Takada Y 

Yanaka A, Carter KJ, Goddard PJ, Silen W. 
Effect of Luminal Acid on Intracellular 
pH in Oxynticopeptic Cells in Intact 
Frog Gastric Mucosa, 100:606 

Yang U-S. See Itzkowitz S 
Yano K. See Nishida M 
Yegen B. See Ulusoy NB 
Yen T S B . See Wilcox C M 
Yokel RA, Dickey K M . Mucosal Injury and 

7-Irradiation Produce Persistent Gas­

tric Ulcers in the Rabbit. Evaluation of 
Antiulcer Drug Binding to Experimen­
tal Ulcer Sites, 100:1201 

Yokosuka O, Omata M, Hosoda K, Tada M, 
Ehata T, Ohto M. Detection and Direct 
Sequencing of Hepatitis B Virus Ge­
nome by DNA Amplification Method, 
100:175 

Yoshiba M. See Kosaka Y 
Yoshida N. See Itoh Z 
Yoshiki S. See Shinki T 
Y u J, Bose R. Calcium Channels in Smooth 

Muscle, 100:1448-srr 

Zack M. See Ekbom A 
Zajicek G. Hepatocytes and Intrahepatic 

Bile Duct Epithelium Originate From a 
Common Stem Cell, 100:582-c 

Zakko S. See vanSonnenberg E 
Zhang S, Myers S, Castro GA. Inhibition of 

Anaphylaxis-Evoked Intestinal Fluid 
Secretion by the Dual Application of 
an H, Antagonist and Cyclooxygenase 
Inhibitor, 100:922 

Zhong R. See Adams PC 
Zinsmeister AR. See Talley NJ 
Zironi G 

See Bolondi L 
See Gaiani S 

Zonderland HM. See Sorel Rinkes IHM 



S U B J E C T I N D E X T O V O L U M E 100 

Absorption 
carbohydrate, i n chi ldren w i t h H I V i n ­

fection, 100:1296 
of conjugated bile acids (rat), 100:212 
intestinal 

of octapeptide SMS 201-995, 100:1544 
of oral hyperal imentation, i n very 

short bowel syndrome, 100:1502 
iron 

i n intestinal transplant (rat), 100:370 
m u c i n role (rat), 100:129 

oligopeptide, at intestinal t ight junctions 
(hamster), 100:719 

sodium chloride 
i n i l eum (rabbit), 100:403 
i n j e junum, glutamine effects, i n rota­

virus enteritis (pig), 100:683 
Acetylcholine, i n peptide YY i n h i b i t i o n of 

gastric m o t i l i t y (guinea pig), 100: 
865 

Acid secretion, gastric 
abdominal pathways and central origin 

of vagal fibers (rat), 100:627 
central prostaglandin E2 effects (rat), 100: 

320 
ethanol effects (toad), 100:1288 
M,-receptor antagonist i n h i b i t i o n of, 

100.1777-ss 
nocturnal , after rani t idine or omepra­

zole, 100:873 
and ulcer healing, 100:1482-c 
VIP effects, somatostatin role (mouse), 

100:1195 
Acoustic cavitation, hepatic lesions (rab­

bit ) , 100:1345 
Acquired immunodeficiency syndrome 

(AIDS) 
adenovirus colitis , 100:976 
hepatobiliary cryptosporidiosis and cy­

tomegalovirus infection, 100: 
1743-cr 

high-protein ascites, 100:745 
Sec also H u m a n immunodeficiency v i ­

rus. 
Acyclovir, for herpes simplex virus hepati­

tis i n pregnancy, 100:239-cr 
Adenocarcinoma 

of colon and rectum, i n persons under 
40, 100:1033 

pancreatic, diagnosis by ras gene muta­
t ion, 100:233-cr 

Adenomas, and hyperplastic colon polyps, 
100:1142-ss 

Adenovirus, colit is , i n AIDS, 100:976 
Adolescents, 6-merceptopurine therapy, 

100:1156-c 
Age factors 

and aspirin-induced gastric mucosal 
damage, 100:1626 

K E Y T O A B B R E V I A T I O N S 

ar-audiovisual review 
br -book review 
c-correspondence 
cc -c l in i ca l conference 
cr-case report 

duodenal bicarbonate secretion, 100: 
1471-ss 

i n Helicobacter pylori infection, 
100:1495 

i n pr imary sclerosing cholangitis, 100: 
1710 

w i t h ulcerative colitis , 100:1319 
Alanine aminotransferase, i n hepatitis C, 

100:1144-ss 
Albumin 

concentration gradient i n ascites, 100: 
1484-c 

pretranslational regulation of synthesis 
i n tumor-bearing mice, role of an­
orexia and n u t r i t i o n , 100:938 

Alcoholic beverages 
chronic ingestion, and n u t r i t i o n , 100: 

295-c 
secretory and metabolic effects on gastric 

mucosa (toad), 100:1288 
Alcoholic liver disease. See Liver disease. 
Alcoholism 

hypophosphatemia and renal tubular 
dysfunct ion, 100:502 

porta l perfusion after distal splenorenal 
shunt, 100:799-cr 

Alkaline phosphatase 
i n fu lminant Wilsonian hepatitis, 100: 

1129 
i n pr imary sclerosing cholangitis, 100: 

1710 
w i t h ulcerative colit is , 100:1319 

Aluminum b i n d i n g to gastric ulcer sites 
(rabbit), 100:1201 

American Gastroenterological Associa­
tion, five-year plan, 100:301 

Amino acid 
consumption test, thyro id role i n exo­

crine pancreatic funct ion , 100:1392 
pancreatic uptake, effect of pancreatic 

polypeptide, thyrotropin-releasing 
hormone, and glucagon, 100:1095 

transport, i n brush border membrane 
vesicles, 100:1644 

Amylase, i n pancreatic duct obstruction 
(rat), 100:196 

Anal sphincter 
d u r i n g fasting, feeding, and sleep, 100: 

1016 
galanin effects, structure-activity rela­

t ionship (opossum), 100:711 
hereditary myopathy, w i t h proctalgia 

fugax and constipation, 100:805-cr 
i n myotonic muscular dystrophy, 100: 

424 
Anaphylaxis, intestinal f l u i d secretion, 

i n h i b i t i o n by diphenhydramine and 
indomethacin (rat), 100:922 

c t t - c l i n i c a l trends and topics 
e-editorial 
hs-his tor ica l series 
pa-progress article 
ra -review article 
ss-selected summary 

Anatomy, microvascular, of stomach (dog), 
100:638 

Anemia, pernicious, Helicobacter pylori 
infect ion, 100:328 

Aneurysm, extrahepatic portal vein, 100: 
818-cr 

Angiotensin-Converting enzyme, i n stom­
ach membranes (rabbit), 100:25 

Anorectum, sensory and motor funct ion , 
i n neurogenic fecal incontinence, 
100:465 

Anorexia, and a l b u m i n synthesis i n tumor-
bearing mice, 100:938 

Antibiotics, short-course vs. long-course 
treatment, of bacterial peritonitis, 
100:1737 

Antibodies 
ant i -neutrophi l cytoplasmic, i n ulcer­

ative coli t is , 100:1385, 1469-e, 1590 
h u m a n intestine maturation as nude 

mouse xenograft, 100:89 
monoclonal 

to bromodeoxyuridine, and hepatic 
regeneration (rabbit), 100:1135 

against CD18 leukocyte adhesion mol ­
ecule, and indomethacin-induced 
gastric damage (rabbit), 100:878 

See also: Autoantibodies 
Antigens 

carbohydrate, i n pancreas, 100:1691 
class I I , i n intestinal epithelial cells i n 

inf lammatory bowel disease, 100:3, 
274-e 

e, hepatitis B virus mutants, and f u l m i ­
nant hepatitis B, 100:1087, 1138-e 

hepatitis B surface, after renal transplan­
tation, 100:1432-cr 

Antiplasmin therapy i n intestinal l y m ­
phangiectasia, 100:1152-c 

Arthritis, NSAID use, and Helicobacter 
pylori infections, 100:1653 

Ascites 
and bacterial peritonit is , antibiotic treat­

ments, 100:1737 
w i t h cirrhosis 

and bacterial peritonit is , animal model 
(rat), 100:489 

energy metabolism i n , 100:738 
vasopressin receptor blockade and ar­

terial pressure (rat), 100:494 
high-protein, i n AIDS, 100:745 
serum-ascites a lbumin concentration 

gradient, 100.1484-c 
Aspirin, and gastric mucosal damage, ag­

ing effects, 100:1626 
Atropine and loxiglumide, CCK i n h i b i t i o n 

i n regulation of pancreatic secretion, 
100:537 

Autoantibodies, enteric neuronal, i n pseu­
doobstruction w i t h small-cell lung 
carcinoma, 100:137 

Autoimmunity, pr imary bi l iary cirrhosis, 
100:822 

Autoradiography, substance P receptors i n 
gastrointestinal tract (cat), 100:1576 
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Bacteria 
colonic, and volatile metabolites, 100: 

1597 
peritonitis, antibiotic treatment courses, 

100:1737 
spiral, gastric infection (monkey), 100: 

884 
Balloons 

iatrogenic rupture of stomach, 100: 
1157-c 

intragastric, i n obesity, 100:847-c 
Behavior, mental stress, and cor t i cotropin-

releasing factor i n colonic m o t i l i t y 
(rat), 100:964 

Bicarbonate 
duodenal secretion, aging effects, 100: 

1471-ss 
and prostaglandin E 2, protect ion against 

acid-induced electrical conductance 
i n duodenum (guinea pig) , 100:648 

Bile 
choledochoduodenal f low, quanti tat ive 

cholescintigraphy of, 100:1106 
gallbladder, protein role i n format ion of 

cholesterol gallstones, 100:1724 
Bile acids 

conjugated, kinetics and molecular spec­
if ic i ty of absorption (rat), 100:212 

first-pass ileal clearance, 100:1100 
glucagon effects, i n l iver cirrhosis , 100: 

1671 
hepatic secretion, after chronic bi le 

drainage (rat), 100:1054 
tr ihydroxy, toxici ty of, 100:283-ss 

Bile duct 
epithel ium, and hepatocytes, o r ig in of, 

100:582-c 
extrahepatic cancer, endosonographic 

staging of, 100:1351 
stones, pulsed dye laser l i thot r ipsy , 100: 

1730 
Bile pigments, i n Crigler-Najjar disease, 

types 1 and 2, 100:783 
Bile salts, and cholestasis and hepatocellu­

lar necrosis, protection by ursodeox-
ycholate conjugates (rat), 100:203 

Biliary tract 
ampullary hamartoma, 100:795-cr 
and CCK receptor blockade, 100:1683 
cholesterol effects of oral and transder­

mal estradiol, 100:482 
cirrhosis, bromodeoxyuridine uptake by 

hepatocytes, 100:725 
physicochemical determinants of shock-

wave l i thotr ipsy, 100:222 
primary cirrhosis, model auto immune 

disease, 100:822 
Textbook of Liver and Biliary Surgery, 

100:1478-br 
zonal heterogeneity and cell po lar i ty i n 

l iver after bile 
drainage (rat), 100:1054 

F. ;lirubin excretion, i n Crigler-Najjar dis­
ease, 100:783 

Biological index, alcoholic l iver disease i n 
drinkers, 100:1397 

Biopsy 
cancer surveillance i n ulcerative colitis , 

100:1241 
Diagnostic Pathology of the Intestinal Mu­

cosa: An Atlas and Review of Biopsy 
Interpretation, 100:1150-br 

Bleeding 
esophageal varices, portal pressure mon­

itoring, 100:1403 
variceal, prophylaxis for, 100:1778-ss 

Blood flow 
and adaptive cytoprotection of gastric 

mucosa (cat), 100:1249 
to gastric ulcers, indomethacin effect 

(rat), 100:1259 
hepatic, reciprocity not proven, 100: 

1483-c 
hepatofugal portal , i n liver cirrhosis, 

100:160 
portal perfusion after distal splenorenal 

shunt, i n alcoholism, 100:799-cr 
Blood pressure 

continuous monitor ing, bleeding esoph­
ageal varices, 100:1403 

vasopressin effects, dur ing hemorrhage 
dur ing esophageal varices, 100:1411 

Bombesin 
and Helicobacter pylori-associated gas­

t r i n release i n duodenal ulcers, 100: 
1571 

muscle contraction i n stomach and co­
lon (rabbit), 100:980 

Book Reviews 
Clinical Investigation of Gastric Function 

(volume 17 i n Frontiers of Gas­
trointestinal Research series), 100: 
1478 

Diagnostic Pathology of the Intestinal Mu­
cosa: An Atlas and Review of Biopsy 
Interpretation, 100:1150 

Dietary Fiber Research ,100:1782 
Familial Adenomatous Polyposis, 100: 

286 
Flexible Sigmoidoscopy: Techniques and 

Utilization, 100:845 
xHepatology: A Textbook of Liver Dis­

ease, 100:1150 
Immunology and Immunopathology of 

the Liver and Gastrointestinal Tract, 
100:1478 

Irritable Bowel Syndrome: One Disease, 
Several or None?, 100:1151 

new titles, 100:287, 580, 846, 1151, 
1479, 1783 

Planning an Endoscopy Suite for Office 
and Hospital, 100:286 

Practical Gastrointestinal Endoscopy, 
Third Edition, 100:580 

Progress in Liver Diseases. Volume IX, 
100:846 

Textbook of Liver and Biliaiy Surgery, 
100:1478-br 

Therapeutic Gastrointestinal Endoscopy, 
100:1782 

Therapy of Inflammatory Bowel Disease: 
New Medical and Surgical Ap­
proaches, 100:580 

Tomorrow's Doctors—The Path to Suc­
cessful Practice in the 1990's, 100: 
845 

Treatment of Digestive Disease with Su­
cralfate, 100:1783 

Brainstem, vagal fiber location, i n gastric 
acid st imulat ion (rat), 100:627 

Bromodeoxyuridine 
monoclonal antibodies, and hepatic re­

generation (rabbit), 100:1135 
uptake by hepatocytes, i n primary bi l iary 

cirrhosis, 100:725 
Budd-Chiari syndrome 

pulsed Doppler ultrasound, 100:1324 
venous stents, 100:1435-cr 

Calcitonin gene-related peptide, i n esoph­
ageal Langerhans cells, 100:560 

Calcium 
absorption i n intestine, putrescine ef­

fects on v i tamin D action (chick), 
100:113 

channel i n gastric chief cells, ethanol 
effect on pepsinogen release (guinea 
pig), 100:17 

channels in smooth muscle, 100:1448-
srr 

hypercalcemia and pancreatic lithogene-
sis, 100:291-c 

transport across duodenum and je junum 
(rat), 100:47 

Cancer 
colon adenocarcinoma, sucrase-isoma-

ltase expression, 100:1266 
colon, and p53 oncogene, 100:842-ss 
extrahepatic bile duct, endosonographic 

staging of, 100:1351 
gastrointestinal, somatostatin receptor 

imaging, 100:1143-ss 
liver, mimicked by hepatobiliary 

cryptosporidiosis and cytomegalovi­
rus infection, 100:1743 

pancreas 
carbohydrate antigens, 100:1691 
patterns of growth and metastases 

(hamster), 100:529 
surveillance i n ulcerative colitis , 100: 

1241 
i n ulcerative colitis , 100:570-ss 
See also Neoplasia. 

Capsaicin, and ethanol damage, 100: 
1155-c 

Carbamylcholine, and ion transport i n dis­
tal colon (pig), 100:703 

Carbohydrate 
antigens, i n pancreas, 100:1691 
malabsorption, i n chi ldren w i t h HIV i n ­

fection, 100:1296 
volatile metabolites, intestinal, 100:1597 

Carcinoids, enterochromaffin-like cell, af­
ter partial gastric corpectomy (rat), 
100:311 

Carcinoma 
hepatocellular, and hepatitis C virus, 

100:1145-ss 
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pancreas and gastric, stimulation by in-
terleukin-3 and granulocyte-macro­
phage colony-stimulating factor, 
100:1338 

small-cell lung, enteric neuronal au­
toantibodies in pseudoobstruction, 
100:137 

Case Reports 
Ampullary hamartoma: endoscopic diag­

nosis and treatment, 100:795 
Clinical application of ras gene mutation 

for diagnosis of pancreatic adeno­
carcinoma, 100:233 

Erythropoietic protoporphyria: Unusual 
skin and neurological problems after 
liver transplantation, 100:1753 

Expandable venous stents for treatment 
of the Budd-Chiari syndrome, 100: 
1435 

Extrahepatic portal vein aneurysm asso­
ciated with a tortuous portal vein, 
100:818 

Gastrointestinal motor dysfunction in 
acquired selective cholinergic dys-
autonomia associated with infec­
tious mononucleosis, 100:252 

Granulocytic sarcoma of the colon, 100: 
555 

Hepatobiliary cryptosporidiosis and cy­
tomegalovirus infection mimicking 
metastatic cancer to the liver, 100: 
1743 

Hereditary internal anal sphincter myop­
athy causing proctalgia fugax and 
constipation. A newly identified 
condition, 100:805 

Herpes simplex virus hepatitis in preg­
nancy, acyclovir treatment, 100:239 

Insulin resistance in noncirrhotic idio­
pathic portal hypertension, 100:235 

Intrahepatic cholestasis of pregnancy 
and acute fatty liver of pregnancy, 
100:1123 

Intrahepatic cholesterol stones: rationale 
for dissolution therapy, 100:228 

Liver failure occurring as a component of 
exertional heatstroke, 100:1442 

Microvillus inclusion disease. In vitro 
jejunal electrolyte transport, 100: 
811 

Neutrophil dysfunction in glycogen stor­
age disease lb: Association with 
Crohn's-like colitis, 100:549 

Nonsteroidal antiinflammatory drug-
induced colonic strictures: A case 
report, 100:1119 

Overt hepatic encephalopathy precipi­
tated by zinc deficiency, 100:1114 

Recurrent acute fatty liver of pregnancy 
associated with fatty-acid oxidation 
defect in offspring, 100:544 

Redevelopment of hepatitis B surface 
antigen after renal transplantation, 
100:1432 

Role of continued drinking in loss of por­
tal perfusion after distal splenorenal 
shunt, 100:799 

Ulcerative colitis in the autotransplanted 
neovagina, 100:1749 

Cations, metal, mucin role in absorption of 
(rat), 100:129 

Cefotaxime, short-course vs. long-course 
treatment, for bacterial peritonitis, 
100:1737 

Ceftriaxone, and gallbladder sludge, 100: 
1665, 1769-e 

Celiac disease, postheparin plasma di­
amine oxidase, 100:583-c 

Cells 
of Cajal 

colon innervation, 100:570-ss 
interstitial, in small intestine, 

100:1417 
Langerhans, of esophagus, calcitonin 

gene-related peptide, 100:560 
neoplastic colonic epithelial (rat), 100: 

692 
oxynticopeptic, in gastric mucosa, effect 

of luminal acid on pH (frog), 100: 
606 

proliferating epithelial, in digestive tract, 
immunohistochemical labeling, 100: 
259 

Cephalosporins, ceftriaxone-associated 
gallbladder sludge, 100:1665, 
1769-e 

Chemotherapy, and hepatitis B virus reac­
tivation, 100:182 

Cholangitis, primary sclerosing 
asymptomatic, 100:294-c 
natural history and prognostic variables, 

100:1710 
neutrophil cytoplasmic antibodies, 100: 

1385, 1469-e 
in ulcerative colitis, 100:1319 

Cholecystokinin (CCK) 
and cholinergic system, regulation of 

pancreatic secretion, 100:537 
and gallbladder contractions, 100:847-c 
intestinal, during food deprivation (rat), 

100:909 
octapeptide 

hypothalamic, and colonic motor re­
sponse to meal (rat), 100:441 

neuromodulation of intestinal electro­
lyte transport (guinea pig), 100:344 

receptor blockade, pancreatic and biliary 
function, 100:1683 

Cholera toxin, and Entamoeba histolytica 
secretogogues, in colon (rat), 100: 
986 

Cholescintigraphy, quantitative, chole-
dochoduodenal bile flow, 100:1106 

Cholestasis 
intrahepatic, and fatty liver, in preg­

nancy, 100:1123-cr 
ursodeoxycholate conjugate effects (rat), 

100:203 
Cholesterol 

biliary, effects of oral and transdermal 
estradiol, 100:482 

gallstones, and mucolytic agents, 100: 
581-c 

hepatic metabolism i n Crohn's disease, 
ileal resection, 100:1046 

intrahepatic stones, rationale for dissolu­
t ion therapy, 100:228-cr 

Ciguatera f ish poisoning, diarrhea i n , 100: 
471 

Cimetidine 
cost-effectiveness, 100:1485-c 

i n peptic ulcer disease, 100:584-c 
i n postoperative stress ulcers, after coro­

nary artery bypass graft surgery, 
100:1515 

Circadian rhythm, arterial ketone body 
ratio i n liver dysfunction, 100:1371 

Cirrhosis 
w i t h ascites 

and bacterial peritonitis , animal model 
(rat), 100:489 

energy metabolism i n , 100:738 
vasopressin receptor blockade and ar­

terial pressure (rat), 100:494 
bi l iary , model autoimmune disease, 100: 

822 
glucose and fat metabolism dur ing star­

vat ion , 100:731 
l iver. See Liver disease. 
and portal hypertension, i n adult Nie-

mann-Pick disease, 100:567 
p r i m a r y bi l iary, bromodeoxyuridine up­

take by hepatocytes, 100:725 
prophylaxis for variceal bleeding, 100: 

1778-ss 
variceal hemorrhage, predict ion of, 100: 

1332 
Clinical Challenges, Rapidly progressive 

l iver failure i n a 65-year-old woman, 
100:1462 

Clinical Studies 
adenocarcinoma of colon and rectum i n 

persons under 40, 100:1033 
adenovirus colitis i n AIDS, 100:976 
aging role i n aspirin-induced gastric m u ­

cosal damage, 100:1626 
airway responsiveness to methacholine, 

i n irritable bowel syndrome, 100:68 
ambulatory esophageal combined p H / 

manometry, 100:1630 
anal m o t i l i t y dur ing fasting, feeding, and 

sleep, 100:1016 
anal sphincter i n myotonic muscular 

dystrophy, 100:424 
anorectal funct ion i n neurogenic fecal 

incontinence, i n mul t ip le sclerosis 
and diabetes mell i tus , 100:465 

ant i -neutrophi l cytoplasmic antibodies 
i n ulcerative colitis , 100:1590 

antroduodenal mot i l i t y , enprostil effects, 
100:59 

bromodeoxyuridine uptake by hepato­
cytes, i n primary bi l iary cirrhosis, 
100:725 

Budd-Chiar i syndrome diagnosis by 
pulsed Doppler ultrasound, 100: 
1324 

cancer surveillance i n ulcerative colitis, 
100:1241 
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CCK receptor blockade and pancreatic 
and bi l iary funct ion , 100:1683 

ceftriaxone-associated gallbladder 
sludge, 100:1665, 1769-e 

cholesterol gallstone formation, role of 
protein i n gallbladder bile, 100:1724 

cholinergic system and CCK i n regula­
t ion of pancreatic secretion, 100:537 

collagen propeptides as growth markers 
i n inflammatory bowel disease i n 
chi ldren, 100:971 

colonic glycoproteins i n monozygotic 
twins w i t h inflammatory bowel dis­
ease, 100:419 

Crigler-Najjar disease, types 1 and 2, bile 
pigment analysis, 100:783 

Crohn's disease, zinc and malnutr i t ion 
effects on immunological functions, 
100:1616 

diurnal fluctuations of arterial ketone 
body ratio i n liver disease, 100:1371 

endoscopic transpapillary drain of pan­
creatic duct disruptions and f l u i d 
collection, 100:1362 

endosonographic staging of extrahepatic 
bile duct cancer, 100:1351 

energy metabolism i n ascites and cirrho­
sis, 100:738 

enteric neuronal autoantibodies i n 
small-cell lung carcinoma, 100:137 

esophageal emptying w i t h hiatal hernia, 
100:596 

esophageal pH-metry i n reflux laryngitis, 
100:305 

first-pass ileal clearance of bile acids, 
100:1100 

gallbladder morphology after gallstone 
dissolution w i t h methyl terf-butyl 
ether, 100:1718 

gallstone incidence, ultrasonographic 
study, 100:790 

gastroduodenal m o t i l i t y i n duodenal u l ­
cer disease, 100:892 

glucagon effects on bile acids i n liver 
cirrhosis, 100:1671 

glucose and fat metabolism dur ing star­
vation i n cirrhosis, 100:731 

Helicobacter pylori infect ion i n perni­
cious anemia, 100:328 

hepatic metabolism of cholesterol, i n 
Crohn's disease, 100:1046 

hepatitis B virus reactivation, and cyto­
toxic therapy, 100:182 

hepatobiliary effects of oral and transder­
mal estradiol, 100:482 

high-protein ascites i n AIDS, 100:745 
H I V infection of enterocytes and mono­

nuclear cells i n je junum, 100:1521 
hypoechoic lesions i n fatty liver, 100: 

1678 
hypophosphatemia and renal tubular 

dysfunction in alcoholics, 100:502 
inflammatory bowel disease i n children 

of both parents w i t h disease, 100: 
1638 

injection or heat probe for bleeding u l ­
cers, 100:33 

interferon alfa therapy i n hepatitis B v i ­
rus infection, 100:756 

intestinal decontamination, and bacte­
r ia l peritonit is , 100:477 

lactase expression by vi l lous enterocytes, 
i n adult hypolactasia, 100:359 

laser therapy and intubat ion i n endo­
scopic pal l iat ion for malignant dys­
phagia, 100:1303 

leukocyte adhesion molecules i n inf lam­
matory bowel disease, expression by 
mucosal mononuclear phagocytes, 
100:150 

leukocyte adhesion molecules i n liver, i n 
hepatitis B virus infection, 100:749 

malnutr i t ion and carbohydrate malab­
sorption i n chi ldren w i t h H I V infec­
t ion , 100:1296 

melanosis of esophagus, 100:13 
mult i focal colitis and chronic diarrhea 

epidemic, 100:458 
neurohormonal factors i n funct ional 

dyspepsia, 100:1311 
neutrophi l cytoplasmic antibodies, i n 

primary sclerosing cholangitis and 
ulcerative colitis , 100:1385 

nocturnal intragastric acidity after ran i t i ­
dine or omeprazole, 100:873 

NSAID use and Helicobacterpylori.a in­
fections, 100:1653 

omeprazole for duodenal ulcer relapse, 
dosage comparison, 100:663 

omeprazole effects on gastric endocrine 
cells, i n duodenal ulcer patients, 
100:1563 

oral hyperalimentation in very short 
bowel syndrome, 100:1502 

orni thine decarboxylase and tyrosine 
kinase, i n rectal mucosa w i t h pol ­
yps, 100:1528 

platelet-activating factor i n stool, i n 
pouch ileoanal anastomosis and 
pouchit is , 100:1509 

portacaval shunt vs. endoscopic sclero­
therapy for variceal hemorrhage, 
100:1078 

portal pressure moni tor ing of bleeding 
f rom esophageal varices, 100:1403 

postoperative stress ulcers after coronary 
artery bypass surgery, 100:1515 

primary sclerosing cholangitis, natural 
history and prognostic variables, 
100:1710 

primary sclerosing cholangitis and ulcer­
ative colitis , 100:1319 

psychological treatment for irritable 
bowel syndrome, 100:450 

pulmonary hypertension i n portal hyper­
tension, 100:520 

pulsed dye laser l i thotr ipsy of bile duct 
stones, 100:1730 

screening colonoscopy i n asymptomatic 
persons w i t h negative fecal occult 
blood tests, 100:64 

sex differences i n M a n n i n g criteria i n 
irritable bowel syndrome, 100:591 

shock-wave bi l iary l i thotr ipsy, physico-
chemical determinants of, 100:222 

spontaneous hepatofugal portal f low i n 
liver cirrhosis, 100:160 

sterol b ind ing by pancreatic elastase 1, 
100:768 

thromboxane A 2 and prostacyclin i n 
liver disease and hepatorenal syn­
drome, 100:1069 

thyro id role i n exocrine pancreatic func­
t ion , 100:1392 

variceal hemorrhage i n cirrhosis, 100: 
1332 

vasopressin effects on portal pressure on 
bleeding esophageal varices, 100: 
1411 

VIP and diarrhea, 100:99 
v i tamin A hepatotoxicity, 100:1701 
Wilson's disease and chronic active hep­

atitis, 100:762 
Colitis 

acute, colonic motor act ivity (dog), 100: 
954 

adenovirus, i n AIDS, 100:976 
Crohn's-like, and glycogen storage dis­

ease lb , neutrophi l dysfunct ion, 
100:549-cr 

inter leukin l ß expression by enterocytes 
(rat), 100:1180 

mult i focal , i n chronic diarrhea epidemic, 
100:458 

ulcerative 
ant i -neutrophi l cytoplasmic antibod­

ies, 100:1590 
in autotransplanted neovagina, 100: 

1749-cr 
cancer surveillance, 100:570-ss, 1241 
and primary sclerosing cholangitis, 

100:1319, 1469-e 
Collagen propeptides, growth markers i n 

inflammatory bowel disease i n c h i l ­
dren, 100:971 

Colon 
adenocarcinoma 

in persons under 40, 100:1033 
sucrase-isomaltase expression, 100: 

1266 
bombesin-stimulated muscle contraction 

(rabbit), 100:980 
cancer, and p53 oncogene, 100:842-ss 
distal, innervation i n diabetes (rat), 100: 

1024 
Familial Adenomatous Polyposis,100: 

286-br 
glycoproteins, i n monozygotic twins 

w i t h inflammatory bowel disease, 
100:419 

granulocytic sarcoma, 100:555-cr 
hyperplastic polyps 

and adenomas, 100:1142-ss 
i n sigmoidoscopy as markers for prox i ­

mal adenomas, 100:564 
innervation of cells of Cajal, 100:572-ss 
ion transport, neurotransmitter effects 

(pig), 100:703 
m o t i l i t y 

i n acute colitis (dog), 100:954 
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i n mental stress, release of corticotro-
pin-releasing factor (rat), 100:964 

motor response to meal, role of hypotha­
lamic CCK-8 (rat), 100:441 

mucosal mononuclear phagocytes, ex­
pression of leukocyte adhesion mol ­
ecules, i n inf lammatory bowel dis­
ease, 100:150 

muscle contraction, anatomic correla­
tions (rabbit), 100:75 

neoplastic epithelial cells (rat), 100:692 
secretagogue act ivity of Entamoeba his­

tolytica and cholera toxin (rat), 100: 
986 

strictures, NSAID-induced, 100:1119-cr 
tissues and nerves, tachykinin effects 

(cat), 100:431 
Colonoscopy screening, i n asymptomatic 

average-risk persons w i t h negative 
fecal occult blood tests, 100:64 

Computerized tomography 
intrahepatic cholesterol stones, 100: 

228-cr 
shock-wave bi l iary l i thotr ipsy, 100:222 

Constipation 
cost effective treatment i n elderly, 100: 

1474-ss 
hereditary internal anal sphincter myop­

athy, 100:805-cr 
Contraction 

bombesin-stimulated, i n stomach and 
colon (rabbit), 100:980 

colonic muscle, anatomic correlations 
(rabbit), 100:75 

Correspondence 
Asymptomatic PSC—Do they really have 

progressive disease? 100:294 
Cholecystokinin-induced contractions i n 

the opossum gallbladder, 100:847 
Chronic alcohol ingestion and n u t r i t i o n , 

100:295 
Cost-effectiveness of Mentense H 2 block­

ers i n peptic ulcer disease, 100:584 
Effects of capsaicin on ethanol damage 

i n the rat, 100:1155 
Experimental hypercalcemia and pancre­

atic lithogenesis, 100:291 
A Fallacy of intention-to-treat analysis, 

100:1485 
Gastric carcinoma, epidermal growth 

factor, and epidermal growth factor 
receptor, 100:289 

Hepatocytes and intrahepatic bile duct 
epi thel ium originate f r o n a common 
stem cell, 100:582 

Iatrogenic rupture of the stomach after 
balloon tamponade—Two case re­
ports, 100:1157 

Intestinal lymphangiectasia: Lack of ef­
ficacy of antiplasmin therapy? 100: 
1152 

Intragastric balloons i n obesity, 100:847 
Involvement of tumor necrosis factor :ga 

i n experimentally induced hepatitis, 
100:1153 

Is radical scavenging necessary i n the 
treatment of inflammatory bowel 
disease? 100:581 

Management of hydat id l iver cysts w i t h 
aspiration and alcohol, 100:290 

Meta-analysis workshop i n upper gas­
trointestinal hemorrhage, 100:1481 

Mycolyt ic agents and cholesterol gall­
stones, 100:581 

N o n u n i f o r m dis tr ibut ion of cytochrome 
P450IA2 i n liver, 100:1487 

Omeprazole and the induct ion of human 
cytochrome P-450: A response to 
concerns about potential adverse 
effects, 100:1157 

P450/Losec, 100:1488 
Postheparin plasma diamine oxidase i n 

subjects w i t h celiac disease, 100:583 
Prothrombin time i n fu lminant hepatic 

failure, 100:1480 
Reciprocity not proven i n hepatic blood 

f low, 100:1483 
Relation among personality and symp­

toms i n nonulcer dyspepsia and the 
irritable bowel syndrome, 100:1154 

Relationship between ulcer healing and 
acid suppression, 100:1482 

Retinopathy i n pancreatic diabetes, 100: 
585 

Serum l a m i n i n and N-terminal type I I I 
procollagen i n chronic alcoholic 
liver disease, 100:292 

Serum-ascites a lbumin concentration 
gradient (A-GRAD) i n the predict ion 
of portal hypertension i n ascitic pa­
tients, 100:1484 

Smoking habit enhanced pepsinogen 
group I i n healthy subjects, 100:288 

Transcellular transport of v i t a m i n B, 2 , 
100:291 

Type B gastritis, 100:290 
Use of 6-mercaptopurine i n adolescents, 

100:1156 
Corrosion casting, microvascular anatomy 

of stomach (dog), 100:638 
Corticotropin-releasing factor, and co­

lonic m o t i l i t y i n mental stress (rat), 
100:964 

Cost-effectiveness, of Cimetidine i n peptic 
ulcer disease, 100:584-c 

Coupling, intercellular, i n intestinal 
smooth muscle, 100:1776-ss 

Crigler-Najjar disease 
differential diagnosis of types 1 and 2, 

bile pigment analysis, 100:783 
and liver transplantation, 100:279-ss 

Crohn's disease 
granulomatous vasculitis i n , 100:1279 
hepatic metabolism of cholesterol, ileal 

resection, 100:1046 
pS2 and hSP genes as markers of ulcer­

ation, 100:375 
zinc and malnutr i t ion effect on i m m u n o ­

logical functions, 100:1616 
Cyclic adenosine monophosphate, and 

ileal electrolyte transport (rabbit, 
rat), 100:410 

Cyclic nucleotides, and calcium channels 
i n smooth muscle, 100:1448-srr 

Cyclooxygenase, and anaphylaxis-evoked 
fluid secretion i n intestine (rat), 100: 
922 

Cystic fibrosis 
l iver dysfunct ion, bile acid treatment, 

100:1476-ss 
retrovirus-mediated gene transfer, 100: 

843 
ursodeoxycholic acid treatment, 100: 

841-ss 
Cytochrome P-450, omeprazole effects, 

100:1157-c, 1488-c 
Cytochrome P450IA2, i n liver, 100:1487-c 
Cytomegalovirus infection, and hepatobil­

iary cryptosporidiosis m i m i c k i n g 
liver cancer, 100:1743-cr 

Cytoprotection 
adaptive, blood flow role i n gastric m u ­

cosa (cat), 100:1249 
surface-active phosphol ipid effect on 

gastric mucosa (Necturus), 100:38 
Cytotoxicity, free radical in jury of IEC-18 

small intestinal epithelial cells, 100: 
1533 

Development 
lactase expression i n je junum and i leum 

(rat), 100:388 
liver, Cu-Zn and M n superoxide dismu-

tases (rat), 100:1062 
Dexamethasone, and macrophage engulf-

ment of mucosal mast cells (rat), 
100:929 

Diabetes 
anorectal sensory and motor funct ion, 

100:465 
and cholinergic transmission i n i leum 

(rat), 100:123 
pancreatic, retinopathy i n , 100:585-c 
streptozotocin, innervation of i leum and 

distal colon (rat), 100:1024 
Diamine oxidase, postheparin, i n celiac 

disease, 100:583-c 
Diarrhea 

ant i -neutrophi l cytoplasmic antibodies, 
i n ulcerative colitis, 100:1590 

chronic, mult i focal colitis , 100:458 
i n ciguatera fish poisoning, 100:471 
jejunal electrolyte transport i n microvi l ­

lus inc lus ion disease, 100:811-cr 
VIP screening, 100:99 

Diet 
Dietary Fiber Research, 100:1782-br 
fat, and gastric lipases (rabbit), 100:1582 

Dieting, and metabolic rate i n obesity, 100: 
1146-ss 

Diphenhydramine and indomethacin, i n ­
h i b i t i o n of anaphylaxis-evoked f l u i d 
secretion (rat), 100:922 

DNA 
amplif icat ion method, hepatitis B virus 

genome sequencing, 100:175 
hepatitis B virus , interferon alfa effects, 

100:756 
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Dopamine receptors, gastric smooth mus­
cle (guinea pig), 100:1224 

Drug interactions, omeprazole and induc­
t ion of cytochrome P-450, 100: 
1157-c 

Duodenal ulcers. See Ulcers. 
Duodenum 

acid-induced electrical conductance, 
protection by bicarbonate and pros­
taglandin E 2 (guinea pig), 100:648 

mucosa, polyamines and ornithine de­
carboxylase after stress (rat), 100: 
333 

Dysautonomia, acquired selective chol in­
ergic, associated w i t h infectious 
mononucleosis, gastrointestinal mo­
tor dysfunction, 100:252-cr 

Dyspepsia 
neurohormonal factors, 100:1311 
nonulcer, personality assessment, 100: 

1154-c 
Dysphagia, malignant, comparison of laser 

therapy and intubat ion i n endo­
scopic pall iat ion, 100:1303 

Edema, and pancreatic duct obstruction 
(rat), 100:196 

Editorials 
Ceftriaxone-associated gallbladder 

sludge: What's i n a name? 100:1769 
Diagnosing an irritable bowel : does sex 

matter? 100:834 
Gastroenterology: 100 Volumes and go­

ing strong, 100:1773 
Hepatitis B virus unable to secrete e anti­

gen, 100:1138 
Major histocompatibi l i ty complex class 

I I expression on enterocytes: To 
present or not to present, 100:274 

Ulcerative colitis and sclerosing cholan­
gitis: Does 'IBD' mean ' Inflammed 
Bile Ducts'? 100:1469 

Electrocoagulation, BICAP and gold probe 
evaluation, 100:107 

Electrolyte transport 
i n distal colon, neurotransmitter effects 

(pig), 100:703 
ileal, p H and cyclic A M P effects (rabbit, 

rat), 100:410 
intestinal neuromodulation by CCK-8 

(guinea pig), 100:344 
in je junum, i n microvi l lus inclusion dis­

ease, 100:811-cr 
Electrophoresis, pancreatic secretory pro­

tein (rat), 100:775 
Electrophysiology 

acid-induced conductance i n duodenal 
mucosa, protection by bicarbonate 
and prostaglandin E2 (guinea pig), 
100:648 

calc ium channels i n smooth muscle, 
100:1448-srr 

calcium transport across duodenum and 
je junum (rat), 100:47 

gastric, and intestinal l ipids (cat), 100: 
380 

gastric protection by surface-active phos­
p h o l i p i d (Necturus), 100:38 

noncholinergic membrane potential re­
sponses, i n i leum (guinea pig), 100: 
1006 

sodium chloride absorption i n i l eum 
(rabbit), 100:403 

Encephalopathy, hepatic, and zinc defi­
ciency, 100:1114-cr 

Endoscopy 
of ampullary hamartoma, 100:795-cr 
bipolar electrocoagulation technique, 

evaluation of BICAP and gold 
probes, 100:107 

epinephrine injection, for bleeding u l ­
cers, 100:33 

gallstone dissolution by ERCG, 100: 
1780-ss 

for malignant dysphagia, laser therapy 
and intubat ion, 100:1303 

melanosis of esophagus, 100:13 
for peptic ulcer hemorrhage, heater 

probe and alcohol injection, 100: 
575-ss 

Planning an Endoscopy Suite for Office 
and Hospital, 100:286-br 

Practical Gastrointestinal Endoscopy, 
Third Edition, 100:580-br 

sclerotherapy vs. portacaval shunt, for 
variceal hemorrhage, 100:1078 

spontaneous hepatofugal portal f low i n 
liver cirrhosis, 100:160 

Therapeutic Gastrointestinal Endoscopy, 
100:1782-br 

transpapillary drain , for disrupted pan­
creatic duct and peri pancreatic f l u i d 
collection, 100:1362 

Endosonographic staging of extrahepatic 
bile duct cancer, 100:1351 

Endotoxin, and intestinal mot i l i t y , role of 
free radicals and platelet-activating 
factor (rat), 100:946 

Energy metabolism 
i n ascites and liver cirrhosis, 100:738 
hepatic, and arterial ketone body ratio, 

glucagon effect (rabbit), 100:1041 
Enprostil, and antroduodenal mot i l i t y , 

100:59 
Entamoeba histolytica, secretagogue activ­

i ty i n colon (rat), 100:986 
Enteritis, rotavirus, glutamine s t imulat ion 

of jejunal sodium chloride absorp­
t ion (pig), 100:683 

Enterochromaffinlike-cell carcinoids, after 
gastric corpectomy (rat), 100:311 

Enterocytes 
inter leukin l ß expression, i n colitis (rat), 

100:1180 
jejunal, H I V infect ion, 100:1521 

Enteroscopy, for gastrointestinal bleeding, 
100:838-ss 

Environment, epidemiology of inf lamma­
tory bowel disease, 100:350 

Enzyme-linked immunosorbent assay 
(ELISA), epidemiology of Helicobac­
ter pylori infect ion, 100:1495 

Enzymes 
alkaline phosphatase, pr imary sclerosing 

cholangitis w i t h ulcerative col i t is , 
100:1319 

angiotensin-converting enzyme, i n stom­
ach membranes (rabbit), 100:25 

aspartate transaminase and alanine t ran­
saminase, i n fu lminant Wi lsonian 
hepatitis, 100:1129 

lactase, i n developing je junum and i l ­
eum (rat), 100:388 

lipases, gastric, response to dietary fat 
(rabbit), 100:1582 

orni thine decarboxylase 
in duodenal mucosa after stress (rat), 

100:333 
and tyrosine kinase, rectal mucosa 

w i t h hyperplastic and adenomatous 
polyps, 100:1528 

2-oxo-acid dehydrogenases, i n pr imary 
bi l iary cirrhosis, 100:822 

oxygen metabolite-producing, and free 
radical in jury of small intestinal epi ­
thelial cells, 100:1533 

and pancreatic duct obstruction (rat), 
100:196 

pancreatic 
elastase 1 , sterol-binding capacity, 

100:768 
i n frozen duodenal juice, 100:189 

sucrase-isomaltase, i n colon adenocarci­
nomas, 100:1266 

superoxide dismutase, Cu-Zn and M n , i n 
developing liver (rat), 100:1062 

Epidemiology 
adenocarcinoma of colon and rectum i n 

persons under 40, 100:1033 
of Helicobacter pylori, effect of age, race, 

and socioeconomic status, 100:1495 
of inflammatory bowel disease, 100:350 
mult i focal colitis and chronic diarrhea, 

100:458 
Epidermal growth factor and receptor, i n 

gastric carcinoma, 100:289-c 
Esophagus 

ambulatory combined pH/manometry, 
100:1630 

bleeding varices, portal pressure m o n i ­
toring, 100:1403 

calc i tonin gene-related peptide i n 
Langerhans cells, 100:560 

emptying, and hiatal hernia, 100:598 
hypertrophic smooth muscle i n obstruc­

t ion (opossum), 100:853 
melanosis of, 100:13 
proximal pH-metry, i n reflux laryngit is , 

100:305 
varices, vasopressin effects on portal 

pressure dur ing hemorrhage, 100: 
1411 

Estrogen, oral and transdermal, hepatobil­
iary effects, 100:482 

Ethanol 
mucosal damage, capsaicin effect, 100: 

1155-c 
pepsinogen release, calcium channel i n 

gastric chief cells (guinea pig), 
100:17 
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secretory and metabolic effects in gastric 
mucosa (toad), 100:1288 

Famotidine, in postoperative stress ulcers, 
after coronary artery bypass graft 
surgery, 100:1515 

Fasting, and anal motility, 100:1016 
Fat 

dietary, and gastric lipase (rabbit), 100: 
1582 

metabolism during starvation in cirrho­
sis, 100:731 

Fatty acid oxidation defect in offspring, 
acute fatty liver of pregnancy, 100: 
544-cr 

Fatty liver, hypoechoic lesions, 100:1678 
Feces 

neurogenic incontinence, anorectal 
function in multiple sclerosis and 
diabetes mellitus, 100:465 

nutritional substrates and volatile me­
tabolites, 1597 

platelet-activating factor, in pouch ileoa­
nal anastomosis and pouchitis, 100: 
1509 

Feeding, and anal motility, 100:1016 
Feminization, portal-systemic shunting 

and hepatic sex hormone receptors 
(rat), 100:168 

Fiber, hydroxypropylmethylcellulose, and 
gastrointestinal transit and luminal 
viscosity (dog), 100:1217 

Filaments, in hypertrophic smooth muscle 
of esophageal obstruction (opos­
sum), 100:853 

Fish, ciguatera poisoning, diarrhea in , 
100:471 

Fluoroscopy, pulsed dye laser lithotripsy 
of bile duct stones, 100:1730 

Food 
deprivation, and intestinal C C K and so­

matostatin (rat), 100:909 
and hepatitis A , 100:577-ss 

Formycin B, sodium-dependent transport 
in intestinal epithelium (rabbit), 
100:1553 

Free radicals 
injury to IEC-18 small intestinal epithe­

lial cells, 100:1533 
and platelet-activating factor, in endot­

oxin effects on intestinal motility 
(rat), 100:946 

scavenging in inflammatory bowel dis­
ease, 100:581-c 

Freezer storage, and pancreatic enzymes, 
100:189 

G cells, secretory kinetics, omeprazole ef­
fects (rat), 100:1187 

G protein, and calcium channels in 
smooth muscle, 100:1448-srr 

Galanin 
in gastrointestinal tract, 100:1762-srr 
and internal anal sphincter, structure-

activity relationship (opossum), 100: 
711 

Gallbladder 
bile, protein role in formation of choles­

terol gallstones, 100:1724 
CCK-induced contractions (opossum), 

100:847-c 
after methyl terf-butyl ether dissolution 

of gallstones, 100:1718 
sludge, ceftriaxone-associated, 100:1665, 

1769-e 
Gallstones 

cholesterol 
intrahepatic, dissolution therapy, 100: 

228-cr 
and mucolytic agents, 100:581-c 
and protein in gallbladder bile, 100: 

1724 
dissolution by E R C G , 100:1780-ss 
five-year incidence, ultrasonographic 

analysis, 100:790 
methyl tert-butyl ether dissolution of, 

gallbladder morphology, 100:1718 
physicochemical determinants of shock-

wave biliary lithotripsy, 100:222 
Gap junctions, intercellular coupling in 

intestinal smooth muscle, 100: 
1776-ss 

Gas microbubbles, acoustic cavitation, 
hepatic lesions (rabbit), 100:1345 

Gastric emptying, and gastroduodenal mo­
tility in duodenal ulcer disease, 100: 
892 

Gastrin 
in duodenal ulcer patients, Helicobacter 

pylori-associated release, 100:1571 
secretory kinetics of G cells, omeprazole 

effects (rat), 100:1187 
Gastrinoma, localization by arterial secre­

tin stimulation, 100:1472-ss 
Gastroenterology 

irritable bowel syndrome in office-based 
practice, 100:998 

Tomorrow's Doctors—The Path to Suc­
cessful Practice in the 1990's, 100: 
845-ss 

Gastrointestinal tract 
antroduodenal motility, enprostil effects, 

100:59 
cancer, somatostatin receptor imaging, 

100:1143-ss 
diabetes effects on cholinergic transmis­

sion (rat), 100:123 
galanin role, 100:1762-srr 
Immunology and Immunopathology of 

the Liver and Gastrointestinal Tract, 
100:1478-br 

motor dysfunction in dysautonomia as­
sociated with infectious mononucle­
osis, 100:252-cr 

neurohormonal factors in functional 
dyspepsia, 100:1311 

proliferating epithelial, immunohis-
tochemical labeling, 100:259 

pS2 and hSP genes as markers of mu­
cosal ulceration, 100:375 

push-enteroscopy for bleeding, 100: 
838-ss 

substance P receptors (cat), 100:1576 

Therapeutic Gastrointestinal Endoscopy, 
100:1782-br 

transit and l u m i n a l viscosity, hydrox­
ypropylmethylcellulose effect (dog), 
100:1217 

Gene expression 
i n cystic fibrosis, 100:843-ss 
p53, i n colon cancer, 100:842-ss 
pS2 and hSP, markers of mucosal ulcer­

ation of digestive tract, 100:375 
ras mutat ion, i n pancreatic adenocarci­

noma, 100:233-cr 
Genetic factors 

i n fami l ia l adenomatous polyposis, 100: 
1658 

inflammatory bowel disease i n chi ldren 
of both parents w i t h disease, 100: 
1638 

Geographic variation of inflammatory 
bowel disease i n United States, 100: 
143 

Glucagon 
and amino acid uptake by pancreas, 100: 

1095 
and bile acids i n liver cirrhosis, 

100:1671 
and hepatic energy charge and arterial 

ketone body ratio (rabbit), 100:1041 
Glucose metabolism dur ing starvation i n 

cirrhosis, 100:731 
Glutamine, and jejunal sodium and chlo­

ride absorption i n rotavirus enteritis 
(pig), 100:683 

Glycogen storage disease lb, neutrophi l 
dysfunct ion, and Crohn's-like col i ­
tis, 100:549-cr 

Glycoproteins, colonic, i n monozygotic 
twins w i t h inflammatory bowel dis­
ease, 100:419 

Glycosylation, carbohydrate antigens i n 
pancreas, 100:1691 

Granulocyte-macrophage colony-stimu­
lating factor, and pancreas and gas­
tric carcinoma cell growth, 100:1338 

Granulomas, hepatic f ibr in-r ing, w i t h hep­
atitis A, 100:268 

Granulomatous vasculitis, i n Crohn's dis­
ease, 100:1279 

Growth i n chi ldren w i t h inflammatory 
bowel disease, collagen propeptides, 
100:971 

Hamartoma, ampullary, endoscopy of, 
100:795-cr 

Heat probe, for bleeding ulcers, 100:33, 
575-ss 

Heatstroke, exertional, and liver failure, 
100:1442-cr 

Helicobacter pylori 
epidemiology, effect of age, race, and so­

cioeconomic status, 100:1495 
and gastrin release i n duodenal ulcer 

patients, effects of bombesin and 
urea, 100:1571 

gastritis, and NSAID use, 100:1653 
infection, i n pernicious anemia, 100:328 



1812 SUBJECT INDEX GASTROENTEROLOGY Vol . 100, No. 6 

Hemodynamics 
i n cirrhosis and ascites, effect of vaso­

pressin receptor blockade (rat), 100: 
494 

splanchnic, pulmonary hypertension i n 
portal hypertension, 100:520 

Hemorrhage 
f rom esophageal varices, vasopressin 

effects on portal pressure, 100:1411 
upper gastrointestinal, Meta-Analysis 

Workshop, 100:1481-c 
variceal 

portacaval shunt vs. endoscopic scle­
rotherapy, 100:1078 

predict ion of i n cirrhosis, 100:1332 
Heparin, and diamine oxidase, i n celiac 

disease, 100:583-c 
Hepatitis 

A 
foodborne, 100:577-ss 
and hepatic fibrin-ring granulomas, 

100:268 
B virus 

chronic, interferon therapy, 100:277-
ss, 756 

D N A detection and direct sequencing, 
100:175 

fulminant , virus mutants defective i n 
precore region, 100:1087 

after interferon alfa therapy and liver 
transplantation, 100:263 

leukocyte adhesion molecules i n l iver, 
100:749 

mutants defective i n precore region, 
encoding of e antigen, 100:1087, 
1138-e 

reactivation, and cytotoxic therapy, 
100:182 

surface antigen, after renal transplan­
tation, 100:1432-cr 

vaccine-induced escape mutant , 100: 
578-ss 

C 
and hepatocellular carcinoma, 100: 

1145-ss 
screening of blood donors, 100:839-ss 
virus and antibody, 100:1144-ss 

chronic active, and Wilson's disease, 
100:762 

E antigen, neonatal tolerance to hepatitis 
B, 100:1475-ss 

experimental, tumor necrosis factor a, 
100:1153-c 

fu lminant Wilsonian, 100:1129 
herpes simplex virus, i n pregnancy, acy­

clovir treatment, 100:239-cr 
Hepatomegaly, and primary sclerosing 

cholangitis, 100:1710 
Hepatorenal syndrome, thromboxane A 2 

and prostacyclin product ion , 100: 
1069 

Herpes simplex virus, hepatitis i n preg­
nancy, 100:239-cr 

Hiatal hernia, and esophageal emptying , 
100:596 

Hippocampus, and prostaglandin E 2 an­
tisecretory effects (rat), 100:320 

Histamine, i n anaphylaxis-evoked intesti­
nal fluid secretion (rat), 100:922 

Histology 
microvascular anatomy of stomach 

(dog), 100:638 
v i tamin A hepatotoxicity, 100:1701 

Human immunodeficiency virus (HIV) 
infection 

i n chi ldren, m a l n u t r i t i o n and carbohy­
drate malabsorption, 

100:1296 
of enterocytes and mononuclear cells i n 

jejunal mucosa, 100:1521 
Hydroxypropylmethylcellulose, and gas­

trointestinal transit and l u m i n a l vis­
cosity (dog), 100:1217 

5-Hydroxytryptamine. See Serotonin. 
Hyperechogenicity, i n fatty l iver, 100:1678 
Hypergastrinemia, after partial gastric cor-

pectomy (rat), 100:311 
Hypersplenism, and auxi l iary heterotopic 

l iver transplantation, 100:1126 
Hypertension 

portal 
and auxil iary heterotopic l iver trans­

plantation, 100:1126 
and cirrhosis, i n adult Niemann-Pick 

disease, 100:567 
intestinal vascular sensitivity to vaso­

pressin (rat), 100:916 
noncirrhotic idiopathic , insu l in resis­

tance, 100:245-cr 
small intestinal transit (rat), 100:670 

pulmonary and portal , splanchnic hemo­
dynamics, 100:520 

Hypolactasia, adult, lactase expression by 
vi l lous enterocytes, 100:359 

Hypophosphatemia, and renal tubular 
dysfunct ion i n alcoholics, 100:502 

Hypothalamus, CCK-8 role i n colonic mo­
tor response to meal (rat), 100:441 

Ileum 
electrolyte transport, p H and cyclic A M P 

effects (rabbit, rat), 100:410 
first-pass clearance of bile acids, 100: 

1100 
innervation i n diabetes (rat), 100:1024 
noncholinergic membrane potential re­

sponses (guinea pig), 100:1006 
sodium chloride absorption (rabbit), 100: 

403 
Immune response, i n Crohn's disease, ef­

fect of zinc and malnutr i t ion , 100: 
1616 

Immunocytochemistry, calci tonin gene-
related peptide i n esophageal 
Langerhans cells, 100:560 

Immunofluorescence, intestinal brush bor­
der myosin I protein, 100:395 

Immunohistochemistry 
class I I antigens on intestinal epithelial 

cells, i n inflammatory bowel dise-
sae, 100:3 

granulomatous vasculitis i n Crohn's dis­
ease, 100:1279 

innervation of i leum and distal colon, in 
diabetes (rat), 100:1024 

labeling of proliferating cells i n digestive 
tract, 100:259 

lactase expression by vi l lous enterocytes 
i n adult hypolactasia, 100:359 

leukocyte adhesion molecules i n liver, i n 
hepatitis B virus infect ion, 100:749 

Immunology 
human intestine maturation as nude 

mouse xenograft, 100:89 
Immunology and Immunopathology of 

the Liver and Gastrointestinal Tract, 
100:1478-br 

pancreatic secretory protein (rat), 100: 
775 

Indomethacin 
and blood f low around gastric ulcers 

(rat), 100:1259 
and diphenhydramine, i n h i b i t i o n of ana­

phylaxis-evoked f l u i d secretion 
(rat), 100:922 

gastric damage 
leukotriene C 4 role (rat), 100:619 
prevention by antibody against GDI8 

leukocyte adhesion molecule (rab­
bit) , 100:878 

Infection 
Helicobacter pylori 

and NSAID use, 100:1653 
i n pernicious anemia, 100:328 

gastric, by spiral bacteria (monkey), 100: 
884 

Inflammation, intestine, sympathetic 
nerve funct ion (rat), 100:675 

Inflammatory bowel disease 
i n chi ldren, collagen propeptides as 

growth markers, 100:971 
class I I antigens i n intestinal epithelial 

cells, 100:3, 274-e 
colonic glycoproteins i n monozygotic 

t w i n s , 100:419 
epidemiology i n Sweden, 100:350 
geographic variat ion i n United States, 

100:143 
leukocyte adhesion molecules, expres­

sion by mucosal mononuclear ph­
agocytes, 100:150 

i n offspring of both parents w i t h disease, 
100:1638 

radical scavengers, 100:581-c 
Therapy of Inflammatory Bowel Disease: 

New Medical and Surgical Ap­
proaches, 100:580-ss 

Insulin resistance i n noncirrhotic idio­
pathic portal hypertension, 100: 
245-cr 

Interferon 
alfa 

and hepatitis B virus D N A i n liver, 
100:756 

therapy and liver transplantation, hep­
atitis B virus infection after, 100:263 

for chronic hepatitis B, 100:277-ss 
Interleukin l ß , expression by enterocytes 

i n colitis (rat), 100:1180 
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InterIeukin-3, and pancreas and gastric 
carcinoma cell growth, 100:1338 

Interleukin-10 gene expression, 100: 
1778-ss 

Intestine 
absorption 

of octapeptide SMS 201-995, 100:1544 
of oral hyperal imentation, i n very 

short bowel syndrome, 100:1502 
anaphylaxis-evoked f l u i d secretion, i n h i ­

b i t i o n by diphenhydramine and i n -
domethacin (rat), 100:922 

brush border 
membrane vesicles, r ibof lavin trans­

port , 100:82 
myosin I protein, tissue dis tr ibut ion 

of, 100:395 
calcium transport across duodenum and 

je junum (rat), 100:47 
calc ium-binding protein, i n short bowel 

syndrome (rat), 100:1758 
decontamination, and bacterial peri toni­

tis, 100:477 
developing, lactase expression i n jeju­

n u m and i l e u m (rat), 100:388 
Diagnostic Pathology of the Intestinal Mu­

cosa: An Atlas and Review of Biopsy 
Interpretation, 100:1150-br 

electrolyte transport, neuromodulat ion 
by CCK-8 (guinea pig), 100:344 

epithelial cells, class I I molecules i n i n ­
f lammatory bowel disease, 100:3, 
274-e 

epi thel ium, sodium-dependent nucleo­
side transport (rabbit), 100:1553 

food deprivation effects on CCK and so­
matostatin (rat), 100:909 

human, maturation as nude mouse xe­
nograft, 100:89 

inflamed, sympathetic nerve funct ion 
(rat), 100:675 

lactase expression, i n adult hypolactasia, 
100:359 

l i p i d digestion, and gastric electrical ac­
t iv i ty (cat), 100:380 

mot i l i ty , free radicals and platelet-acti­
vating factor i n endotoxin effects 
(rat), 100:946 

mucosal mast cells, dexamethasone ef­
fects (rat), 100:929 

permeability of subepithelial v i l lus and 
Peyer's patch foll icle capillaries, 
100:1172 

pouch ileoanal anastomosis and pouchi ­
tis, stool levels of platelet-activating 
factor, 100:1509 

putrescine effects on v i tamin D (chick), 
100:113 

small 
amino acid transport i n brush border 

membrane vesicles, 1644 
IEC-18 epithelial cells, oxygen free 

radical in jury , 100:1533 
interst i t ial cells of Cajal, 100:1417 
transit i n portal hypertension (rat), 

100:670 

smooth muscle, intercellular coupling, 
100:1776-ss 

tight junctions, oligopeptide absorption 
(hamster), 100:719 

transplant, i ron absorption (rat), 100:370 
vascular sensitivity to vasopressin i n 

portal hypertension (rat), 100:916 
Iron 

absorption, i n intestinal transplant (rat), 
100:370 

inorganic, m u c i n role i n absorption of 
(rat), 100:129 

7-Irradiation, gastric ulcer production 
(rabbit), 100:1201 

Irritable bowel syndrome 
airway responsiveness to methacholine, 

100:68 
Irritable Bowel Syndrome: One Disease, 

Several or None? 100:1151-br 
i n office-based practice, 100:998 
personality assessment, 100:1154-c 
psychological treatment, 100:450 
sex differences i n M a n n i n g criteria, 100: 

591, 834-e 

Jejunum 
electrolyte transport, i n microvi l lus i n ­

clusion disease, 100:811-cr 
HIV infect ion of enterocytes and mono­

nuclear cells, 100:1521 
sodium chloride absorption, glutamine 

effects, i n rotavirus enteritis (pig), 
100:683 

Ketones, arterial 
diurna l fluctuations, i n l iver dysfunc­

t ion , 100:1371 
and hepatic energy charge, glucagon ef­

fect (rabbit), 100:1041 
Ketotifen, and gastric mucosal damage by 

ethanol (rat), 100:1206 
Kidney 

calc ium-binding protein, i n short bowel 
syndrome (rat), 100:1758 

transplantation, hepatitis B surface anti­
gen redevelopment, 100:143 2-cr 

tubular dysfunct ion, and hypophos­
phatemia, i n alcoholics, 100:502 

Kinetics 
absorption of conjugated bile acids (rat), 

100:212 
glucagon effects on taurocholate uptake 

into hepatocytes, 100:1671 
secretory, of G cells, omeprazole effects 

(rat), 100:1187 

Lactase expression 
i n developing je junum and i l eum (rat), 

100:388 
by vi l lous enterocytes, i n adult hypolac­

tasia, 100:359 
Lactulose and sorbitol, for constipation i n 

elderly, 100:1474-ss 
Laminin 

i n chronic alcoholic l iver disease, 100: 
292-c 

turnover, subepithelial v i l lus and Peyer's 
patch foll icle capillaries (mouse), 
100:1172 

Laryngitis, reflux, proximal esophageal 
pH-metry, 100:305 

Laser therapy and intubat ion, endoscopic 
pal l ia t ion for malignant dysphagia, 
100:1303 

Leukocyte adhesion molecules 
CD18, monoclonal antibody against, pre­

vent ion of NSAID-gastropathy (rab­
bi t ) , 100:878 

i n l iver, i n chronic hepatitis B virus i n ­
fection, 100:749 

mucosal, i n inflammatory bowel disease, 
100:150 

Leukotriene C 4 . i n gastric damage caused 
by necrotizing agents and i n d o m -
ethacin (rat), 100:619 

Linkage analysis, screening guidelines for 
f a m i l i a l adenomatous polyposis, 
100:1658 

Lipase, gastric, and dietary fat (rabbit), 
100:1582 

Lipids, intest inal , and gastric electrical ac­
t i v i t y (cat), 100:380 

Lipolysis, pancreatic enzymes i n frozen 
duodenal juice, 100:189 

Lithotripsy 
pulsed dye laser, of bile duct stones, 100: 

1730 
shock-wave bi l iary , physicochemical 

determinants of, 1 
Liver 

acoustic cavitation effects (rabbit), 100: 
1345 

a l b u m i n synthesis, i n tumor-bearing 
mice, role of anorexia and n u t r i t i o n , 
100:938 

blood flow, reciprocity not proven, 100: 
1483-c 

bromodeoxyuridine uptake, i n primary 
b i l i a r y cirrhosis, 100:725 

cholesterol metabolism i n Crohn's dis­
ease, ileal resection, 100:1046 

cytochrome P450IA2 distr ibut ion, 100: 
1487-c 

developing, Cu-Zn and M n superoxide 
dismutases (rat), 100:1062 

energy metabolism, and arterial ketone 
body ratio, glucagon effect (rabbit), 
100:1041 

fatty 
hypoechoic lesions, 100:1678 
and intrahepatic cholestasis, of preg­

nancy, 100:1123-cr 
recurrent acute, of pregnancy, and 

fat ty acid oxidation defect i n off­
spring, 100:544-cr 

f i b r i n - r i n g granulomas, and hepatitis A, 
100:268 

hepatocytes and intrahepatic bile duct 
ep i the l ium, 100:582-c 

Immunology and Immunopathology of 
the Liver and Gastrointestinal Tract, 
100:1478-br 
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leukocyte adhesion molecules, i n 
chronic hepatitis B virus infect ion, 
100:749 

necrosis, ursodeoxycholate conjugate 
effects (rat), 100:203 

regeneration, and monoclonal antibodies 
to bromodeoxyuridine, 100:1135 

sex hormone receptors i n males, effect of 
portal-systemic shunt ing, 100:168 

i n small bowel bacterial overgrowth, ef­
fects of metronidazole and tetracy­
cline (rat), 100:513 

Textbook of Liver and Biliary Surgery, 
100:1478-br 

transplantation 
and Crigler-Najjar syndrome, 100: 

279-ss 
and erythropoietic protoporphyria , 

100:1753-cr 
heterotopic, and hypersplenism and 

portal hypertension, 100:1126 
and interferon alfa therapy, hepatit is B 

virus infection after, 100:263 
v i tamin A hepatotoxicity, 100:1701 
zonal heterogeneity and cell polar i ty , 

after bile drainage (rat), 100:1054 
Liver disease 

alcoholic, biological index for detection 
i n drinkers, 100:1397 

carcinoma, and hepatitis C virus , 100: 
1145-ss 

chronic alcoholic, l a m i n i n and procolla­
gen i n , 100:292-c 

cirrhosis, glucagon effects on bile acids, 
100:1671 

in cystic fibrosis, bile acid treatment, 
100:1476-ss 

decompensated, thromboxane A 2 and 
prostacyclin product ion , 100:1069 

diurnal fluctuations of arterial ketone 
body ratio, 100:1371 

failure 
i n exertional heatstroke, 100:1442-cr 
prothrombin time, 100:1480-c 
rapid progression, 100:1462-cc 

fulminant Wilsonian hepatitis identif ica­
t ion , 100:1129 

hepatic encephalopathy and zinc defi­
ciency, 100:1114-cr 

hepatobiliary cryptosporidiosis and cy­
tomegalovirus infect ion, 100: 
1743-cr 

Hepatology: A Textbook of Liver Disease, 
100:1150-br 

hydat id cysts, management by aspiration 
and alcohol, 100:290-c 

liver cirrhosis, spontaneous hepatofugal 
portal f low, 100:160 

Progress in Liver Diseases. Volume IX, 
100:846-br 

vi tamin A release, portacaval shunt as 
model, 100:1379 

Luminal acid, and p H i n oxynticopeptic 
cells i n gastric mucosa (frog), 100: 
606 

Lymphangiectasia, intestinal , ant ip lasmin 
therapy, 100:1152-c 

Lymphocytes, T, i n primary bi l iary cirrho­
sis, 100:822 

Major histocompatibility complex, class I I 
expression on enterocytes, 100: 
274-e 

Malnutrition 
i n chi ldren w i t h HIV infect ion, 100:1296 
and immunological funct ion i n Crohn's 

disease, 100:1616 
Manning criteria, sex differences i n i rr i ta­

ble bowel syndrome, 100:591, 834-e 
Manometry 

esophageal emptying w i t h hiatal hernia, 
100:596 

and p H , ambulatory, of esophagus, 100: 
1630 

Mast cells, mucosal, dexamethasone ef­
fects (rat), 100:929 

Melanosis of esophagus, 100:13 
Membranes 

i leum, substance P antagonism (guinea 
pig), 100:1006 

stomach, angiotensin-converting enzyme 
(rabbit), 100:25 

6-Mercaptopurine, i n adolescents, 100: 
1156-c 

Methacholine, airway responsiveness to, 
i n irritable bowel syndrome, 100:68 

Methyl terr-butyl ether, gallstone dissolu­
t ion, and gallbladder morphology, 
100:1718 

Metronidazole, for hepatic in jury i n small 
bowel bacterial overgrowth (rat), 
100:513 

Microscopy 
electron 

colonic muscle contraction (rabbit), 
100:75 

interst i t ial cells of Cajal of small intes­
tine, 100:1417 

omeprazole effects on gastric endo­
crine cells, 100:1563 

subepithelial v i l lus and Peyer's patch 
foll icle capillaries (mouse), 
100:1172 

electron and l ight 
gallbladder after gallstone dissolution 

w i t h methyl terf-butyl ether, 100: 
1718 

gastric infection by spiral bacteria 
(monkey), 100:884 

human intestine maturat ion as nude 
mouse xenograft, 100:89 

hypertrophic smooth muscle i n esoph­
ageal obstruction (opossum), 100: 
853 

melanosis of esophagus, 100:13 
mucosal mast cell depletion by dexam­

ethasone (rat), 100:929 
mult i focal colitis and chronic diar­

rhea, 100:458 
neoplastic colonic epithelial cells (rat), 

100:692 
fluorescence 

intestinal absorption of SMS 201-995, 
100:1544 

vagal fibers for gastric acid secretion 
(rat), 100:627 

l ight 
inter leukin l ß expression by entero­

cytes i n colitis (rat), 100:1180 
leukocyte adhesion molecule anti­

body, prevention of NSAID-gastrop-
athy (rabbit), 100:878 

microsporidiosis and response to oc­
treotide, 100:271 

pancreatic cancer growth and me­
tastases (hamster), 100:529 

See also Immunohistochemistry. 
Microsporidiosis, l ight microscopic diag­

nosis, response to octreotide, 100: 
271 

Microvillus inclusion disease, jejunal 
electrolyte transport, 100:811-cr 

Microwave, and foodborne hepatitis A, 
100:577-ss 

Migrating motility complex, duodenal 
cross-sectional area, 100:281-ss 

Mitochondria, autoantigens i n primary 
bi l iary cirrhosis, 100:822 

Mononuclear cells, je junal, H I V infection, 
100:1521 

Mononucleosis, infectious, w i t h dysauto-
nomia, gastrointestinal motor dys­
funct ion , 100:252-cr 

Morbidity and mortality 
geographic variat ion of inflammatory 

bowel disease, 100:143 
hepatitis B virus reactivation, and cyto­

toxic therapy, 100:182 
Motilin, and interdigestive gastric contrac­

tions, role of serotonin receptors 
(dog), 100:901 

Motility 
antroduodenal, real-time ultrasonogra­

phy, enprostil effects, 100:59 
colonic 

i n acute colitis (dog), 100:954 
and hypothalamic CCK-8 (rat), 100: 

441 
i n mental stress, release of corticotro-

pin-releasing factor (rat), 100:964 
enteric neuronal autoantibodies i n pseu­

doobstruction w i t h 
small-cell lung carcinoma, 100:137 

gastric 
peptide YY i n h i b i t i o n of (guinea pig), 

100:865 
and small bowel , i n funct ional dys­

pepsia, 100:1311 
gastroduodenal, i n duodenal ulcer dis­

ease, 100:892 
intestinal 

free radicals and platelet-activating 
factor i n endotoxin effects (rat), 100: 
946 

peptide E effects, opioid receptor 
changes (guinea pig, mouse, dog, 
rat), 100:1603 

Mucin 
and absorption of inorganic i ron and 

metal cations (rat), 100:129 
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epithelial , and inf lammatory damage, 
100:284-ss 

secretagogue activity of Entamoeba his­
tolytica i n colon (rat), 100:986 

Multiple sclerosis, anorectal sensory and 
motor funct ion , 100:465 

Muscle 
colon, anatomic correlation w i t h con­

tractions (rabbit), 100:75 
smooth 

calc ium channels, 100:1448-srr 
gastric, dopamine receptors (guinea 

pig), 100:1224 
hypertrophy i n esophageal obstruction 

(opossum), 100:853 
Muscular dystrophy, myotonic , anal 

sphincter, 100:424 
Mylanta, i n postoperative stress ulcers, 

after coronary artery bypass surgery, 
100:1515 

Myosin I protein, intestinal brush border 
dis t r ibut ion of, 100:395 

National Ambulatory Medical Care Sur­
veys, i rr i table bowel syndrome i n 
office-based practice, 100:998 

Neoplasia, colonic epithelial cells (rat), 
100:692 

Nerves 
adrenergic and peptidergic, i n i l eum and 

distal colon, i n diabetes (rat), 100: 
1024 

cholinergic, diabetes effect on intestinal 
transmission (rat), 100:123 

colonic, tachykin in effects (cat), 100:431 
sympathetic, i n inflamed intestine (rat), 

100:675 
Neurokinin A, i n colonic tissues and 

nerves (cat), 100:431 
Neuropathy, erythropoietic protoporphy­

ria after liver transplantation, 100: 
1753-cr 

Neuropeptides, galanin i n gastrointestinal 
tract, 100:1762-srr 

Neurotransmitters, and ion transport i n 
distal colon (pig), 100:703 

Neutrophils 
cytoplasmic antibodies, i n ulcerative 

coli t is , 100:1385, 1469-e, 1590 
dysfunct ion in glycogen storage disease 

lb , 100:549-cr 
Niemann-Pick disease, w i t h cirrhosis and 

portal hypertension, 100:567 
Nonsteroidal antiinflammatory drugs 

(NSAIDs) 
and colonic strictures, 100:1119-cr 
and Helicobacter pylori infect ion, 100: 

1653 
Norepinephrine, and ion transport i n dis­

tal colon (pig), 100:703 
Norfloxacin, intestinal decontamination, 

and bacterial peritonit is , 100:477 
Nucleosides, sodium-dependent transport, 

i n intestinal epi the l ium (rabbit), 
100:1553 

Nutrition 
and anorexia, a l b u m i n synthesis i n t u ­

mor-bearing mice, 100:938 
and chronic alcohol ingestion, 100:295-c 
Dietary Fiber Research, 100:1782-br 
energy metabolism i n ascites and liver 

cirrhosis, 100:738 
food deprivation, and intestinal CCK and 

somatostatin (rat), 100:909 
oral hyperalimentation i n very short 

bowel syndrome, 100:1502 
substrate influence on volatile metabo­

lites, 1597 
See also M a l n u t r i t i o n . 

Obesity 
intragastric balloons, 100:847-c 
metabolic rate, 100:1146-ss 

Octreotide, for microsporidiosis, 100:271 
Oligopeptide, i n intestinal tight junctions 

at glucose-induced dilatations (ham­
ster), 100:719 

Omeprazole 
and cytochrome P-450 induct ion , 100: 

1157-c, 1488-c 
for duodenal ulcer relapse, dosage com­

parison, 100:663 
and nocturnal intragastric acidity, 100: 

873 
and secretory kinetics of G cells (rat), 

100:1187 
and ultrastructure of gastric endocrine 

cells, 100:1563 
Opioid receptors, peptide E effect on gut 

m o t i l i t y (guinea pig , mice, dog, rat), 
100:1603 

Ornithine decarboxylase 
i n duodenal mucosa, stress effects (rat), 

100:333 
i n rectal mucosa, hyperplastic and ade­

nomatous polyps, 100:1528 
2-Oxo-acid dehydrogenases, i n primary 

bi l iary cirrhosis, 100:822 
Oxygen, free radical in jury of IEC-18 small 

intestinal epithelial cells, 100:1533 

Pancreas 
adenocarcinoma, diagnosis by ras gene 

mutat ion, 100:233-cr 
amino acid uptake, effect of pancreatic 

polypeptide, trryrotropin-releasing 
hormone, and glucagon, 100:1095 

cancer, patterns of growth and me­
tastases (hamster), 100:529 

carbohydrate antigens, 100:1691 
carcinoma cell growth, s t imulat ion by 

inter leukin 3 and granulocyte-mac­
rophage colony-st imulating factor, 
100:1338 

and C C K receptor blockade, 100:1683 
endogenous and exogenous st imulat ion 

of secretion, interaction of chol in­
ergic system and CCK, 100:537 

endoscopic transpapillary drain , for dis­
rupted duct and peripancreatic f l u i d 
collections, 100:1362 

enzyme protection i n frozen duodenal 
juice, 100:189 

exocrine function, thyroid effects, 100: 
1392 

hypercalcemia and pancreatic lithogene-
sis, 100:291-c 

Pancreatic duct, short-term obstruction 
(rat), 100:196 

Pancreatic elastase 1, sterol-binding ca­
pacity, 100:768 

Pancreatic polypeptide, and amino acid 
uptake by pancreas, 100:1095 

Pancreatitis 
and diabetes, retinopathy in, 100:585-c 
secretory protein associated with (rat), 

100:775 
Penicillamine, for Wilson's disease in 

chronic active hepatitis, 100:762 
Pepsinogen 

ethanol effect, calcium channel in gastric 
chief cells (guinea pig), 100:17 

group I, smoking effects, 100:288-c 
Peptide E, and opioid receptors, effect on 

gut motility (guinea pig, mouse, dog, 
rat), 100:1603 

Peptide Y Y , and gastric motility, mecha­
nism of action in inhibition of 
(guinea pig), 100:865 

Peritonitis, bacterial 
with cirrhosis and ascites, animal model 

(rat), 100:489 
and intestinal decontamination, 100:477 

Permeability, subepithelial villus and Pey­
er's patch follicle capillaries, 100: 
1172 

PGA index, alcoholic liver disease in 
drinkers, 100:1397 

pH 
and gastroduodenal motility, in duode­

nal ulcer disease, 100:892 
and ileal electrolyte transport (rabbit, 

rat), 100:410 
intracellular, gastric protection by sur­

face-active phospholipid (Necturus), 
100:38 

and manometry, ambulatory, of esopha­
gus, 100:1630 

of oxynticopeptic cells in gastric mu­
cosa, effect of luminal acid (frog), 
100:606 

of proximal esophagus, in reflux laryngi­
tis, 100:305 

Phagocytes, mucosal mononuclear, in in­
flammatory bowel disease, expres­
sion of leukocyte adhesion mole­
cules, 100:150 

Pharmacology, of calcium channels in 
smooth muscle, 100:1448-srr 

Phenobarbital response in Crigler-Najjar 
disease, 100:783 

Phosphatidylinositol diphosphate, and 
calcium channels in smooth muscle, 
100:1448-srr 

Phospholipid 
surface-active, gastric protection by 

(Necturus), 100:38 
surfactant, prostaglandin E 2-induced se­

cretion by gastric mucous cells 
(dog), 100:1232 
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Photosensitivity, erythropoietic protopor­
phyria after l iver transplantation, 
100:1753<cr 

Platelet-activating factor 
and free radicals, i n endotoxin effects on 

intestinal m o t i l i t y (rat), 100:946 
stool levels, i n pouch ileoanal anastomo­

sis and pouchit is , 100:1509 
Polyamines, in duodenal mucosa, stress 

effects (rat), 100:333 
Polymerase chain reaction 

hepatitis B virus genome detection and 
direct sequencing, 100:175 

i n pancreatic adenocarcinoma, ras gene 
mutat ion, 100:233-cr 

Polyposis, famil ial adenomatous, screen­
ing guidelines using linkage, 100: 
1658 

Polyps 
hyperplastic 

and adenomatous, orni thine decarbox­
ylase and tyrosine kinase i n rectal 
mucosa, 100:1528 

colon, and adenomas, 100:1142-ss 
i n sigmoidoscopy, markers for p r o x i ­

mal adenomas, 100:564 
Ponalrestat, and cholinergic transmission 

i n i leum, i n diabetes (rat), 100:123 
Portal vein, extrahepatic aneurysm, 100: 

818-cr 
Pregnancy 

acute fatty liver 
and fatty acid oxidat ion defect i n off­

spring, 100:544-cr 
and intrahepatic cholestasis, 100: 

1123-cr 
herpes simplex virus hepatitis, 100: 

239-cr 
Procollagen, N-terminal type III, i n 

chronic alcoholic liver disease, 100: 
292-c 

Proctalgia fugax, hereditary internal anal 
sphincter myopathy, 100:805-cr 

Prostacyclin i n liver disease and hepatore­
nal syndrome, 100:1069 

Prostaglandin E 2 

antisecretory effects, central control (rat), 
100:320 

and bicarbonate, protection against acid-
induced electrical conductance i n 
duodenum (guinea pig), 100:648 

and indomethacin effect on blood f low to 
gastric ulcers (rat), 100:1259 

and surfactant phosphol ip id secretion by 
gastric mucous cells, 100:1232 

Protein 
calcium-binding, intestinal and renal, i n 

short bowel syndrome (rat), 100: 
1758 

ca lmodul in-binding, brush border myo­
sin I, intestinal dis tr ibut ion, 100:395 

high total, i n gallbladder bile, role i n for­
mation of cholesterol gallstones, 
100:1724 

pancreatic secretory, associated w i t h 
pancreatitis (rat), 100:775 

Prothombin time, i n fu lminant hepatic 
failure, 100:1480-c 

Protoporphyria, erythropoietic, after liver 
transplantation, 100:1753-cr 

Psychology, personality i n nonulcer dys­
pepsia and irritable bowel syn­
drome, 100:1154-c 

Psychotherapy, for irritable bowel syn­
drome, 100:450 

Putrescine, and intestinal v i tamin D 
(chick), 100:113 

Race, and Helicobacter pylori infection, 
100:1495 

Ranitidine 
and nocturnal intragastric acidity, 100: 

873 
i n postoperative stress ulcers, after coro­

nary artery bypass graft surgery, 
100:1515 

Receptors 
calc ium channels i n smooth muscle, 

100:1448-srr 
CCK, pancreatic and bi l iary funct ion , 

100:1683 
and dopamine effects on gastric smooth 

muscle (guinea pig), 100:1224 
hepatic sex hormone, effect of portal-

systemic shunting i n males (rat), 
100:168 

opioid, peptide E effect on gut m o t i l i t y 
(guinea pig, mouse, dog, rat), 100: 
1603 

serotonin, and m o t i l i n regulation of i n ­
terdigestive gastric contractions 
(dog), 100:901 

substance P, i n gastrointestinal tract 
(cat), 100:1576 

vasopressin, blockade effects on arterial 
pressure i n cirrhosis and ascites 
(rat), 100:494 

Rectum 
adenocarcinoma, i n persons under 40, 

100:1033 
orni thine decarboxylase and tyrosine 

kinase, in hyperplastic and adenom­
atous polyps, 100:1528 

Redox potential, arterial ketone body ratio, 
d iurna l f luctuations i n l iver disease, 
100:1371 

Respiration, airway responsiveness to 
methacholine, i n irritable bowel 
syndrome, 100:68 

Retinopathy i n pancreatic diabetes, 100: 
585-c 

Rhabdomyolysis, l iver failure i n exertional 
heatstroke, 100:1442-cr 

Riboflavin transport i n human intestinal 
brush border membrane vesicles, 
100:82 

Risk factors, hepatitis B virus reactivation, 
and cytotoxic therapy, 100:182 

RNA, messenger 
for lactase-phlorizin hydrolase, i n devel­

oping intestine (rat), 100:388 
sucrase-isomaltase, i n colon adenocarci­

nomas, 100:1266 

Sarcoma, granulocytic, of colon, 100: 
555-cr 

Screening tests 
colonoscopy, in asymptomatic average-

risk persons with negative fecal oc­
cult blood tests, 100:64 

familial adenomatous polyposis, 100: 
1658 

VIP, and diarrhea. 100:99 
Selected Summaries 

Anti-HCV screening of blood donors: 
The impact in Spain, 100:839 

Bicarbonate secretory breakdown: Expla­
nation for increased incidence of 
duodenal ulcer with age? 100:1471 

Cajal has the nerve to set the pace in the 
colon, 100:572 

Colon cancer and the p53 oncogene, 100: 
842 

Colonoscopic surveillance for cancer in 
patients with chronic ulcerative 
colitis: Is it working? 100:570 

Crigler-Najjar syndrome type 1 expli­
cated—Thanks to liver transplanta­
tion, 100:279 

Cystic fibrosis: Another use for URSO? 
100:841 

Duodenal ulcer disease—To heal or to 
cure? 100:573 

Endoscopic therapy for peptic ulcer 
hemorrhage: Heater probe and alco­
hol injection, 100:575 

Enteroscopy: Exploring the final frontier, 
100:838 

An epithelial mucin may protect the epi­
thelium from inflammatory damage, 
100:284 

E R C G : The final frontier in gallstone dis­
solution? 100:1780 

Formation of unusual trihydroxy bile 
acids in humans: Mechanism for 
decreasing hydrophobicity and toxic 
potential of bile acids? 100:283 

Hepatitis A: More food for thought, 100: 
577 

Hepatitis B virus: The Houdini of hepa-
tology? 100:578 

Hepatitis C virus and hepatocellular car­
cinoma: Additional evidence of a 
causal link, 100:1145 

Hepatitis C—the virus as well as the an­
tibody, 100:1144 

Hepatitis E antigen and neonatal immu­
nologic tolerance to hepatitis B, 100: 
1475 

Hurray for brand X, 100:1474 
Hyperplastic colon polyps do not predict 

adenomas, 100:1142 
Impediments to impedance, 100:281 
Inhibition of gastric acid secretion by 

Mj-receptor antagonists, 100:1777 
Interferon in clinically stable replicative 

chronic hepatitis B: Good news for 
some, 100:277 

Interleukin-10 and counting... 100:1778 
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Liver dysfunct ion i n cystic f ibros is— 
Beneficial effect of bile acid treat­
ment, 100:1476 

Localization of gastrinoma using arterial 
secretin s t i m u l a t i o n — W o r t h w h i l e 
or passing fancy? 100:1472 

Lucifer exposes coupling, 100:1776 
More news on the cystic fibrosis gene, 

100:843 
Prophylaxis for variceal bleeding, 100: 

1778 
I n vivo somatostatin receptor imaging i n 

the detection and treatment of gas­
trointestinal cancer, 100:1143 

Weight reduct ion and metabolic rate: 
Good news for obese patients? 100: 
1146 

Sequence analysis 
D N A , hepatitis B virus genome, 100:175 

and fu lminant hepatitis B, 100:1087 
Serotonin receptors, and m o t i l i n regula­

t ion of interdigestive gastric contrac­
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While it is generally accepted that cholesterol super-
saturation of bile is of key importance in the rapid 
formation of cholesterol crystals, the role of total 
biliary protein and pH in the pathogenesis of choles­
terol gallstones is less well understood. The relation 
of cholesterol saturation, total protein, and pH was 
studied in 73 gallbladder bile samples with and 35 
gallbladder bile samples without cholesterol crys­
tals. In samples containing crystals, a trend to 
higher values of cholesterol and to a higher choles­
terol saturation index was observed. However, signif­
icantly (P = 0.02) higher concentrations of total 
protein were found in samples with crystals 
[0.80 ± 0.40 g/dL (8.0 ± 4.0 g/L)] than in samples 
without crystals [0.63 ± 0.26 g/dL (6.3 ± 2.6 g/L)]. 
Moreover, of 22 bile samples with total protein 
concentrations > 10.0 g/L, cholesterol crystals were 
detected in all but 2. Total lipids, bile acids, phospho­
lipids, and pH values were not significantly different 
in the two groups of bile samples. It was concluded 
that high biliary protein concentrations are fre­
quently associated with cholesterol crystals and 
may, therefore, be a possible risk factor in the 
pathogenesis of cholesterol gallstones. 

In recent years, nonsurgical procedures for the 
treatment of cholesterol gallstones have gained 

importance (1-4). These methods are hampered by a 
high rate of stone recurrence after successful dissolu­
tion therapy (5-8). Studies of the factors predisposing 
to gallstone formation may yield clues about the risk 
of stone recurrence. In gallbladder bile from patients 
with cholesterol gallstones, cholesterol crystal forma­
tion is accelerated compared with equally supersatu­
rated bile from patients with pigment stones or healthy 
controls (9,10). This suggests that factors other than 
cholesterol supersaturation play a role in gallstone 

formation. Different bile proteins appear to promote 
cholesterol nucleation (11-14). Furthermore, it has 
been postulated that quantitative abnormalities in 
total biliary protein may favor gallstone formation 
(15,16). 

Recently, Shiffman and Moore (17) have reported a 
defective acidification of gallbladder bile in gallstone 
patients. This defect renders bile supersaturated with 
C a C 0 3 and may lead to precipitation of crystals of 
calcium carbonate, which could act as nidus for 
cholesterol stones. Changes in pH may also affect the 
conformation of proteins and by this mechanism 
change their properties with respect to their nucleat­
ing activity. 

Therefore, in addition to cholesterol supersatura­
tion, changes in biliary protein concentration and pH 
may facilitate the development of cholesterol gall­
stones. These considerations prompted us to compare 
total protein concentrations and pH in gallbladder 
bile samples with and without cholesterol crystals. 

Materials and Methods 

Patients and Collection of Bile 

One hundred eight patients, 78 women and 30 men, 
who underwent elective cholecystectomy for symptomatic 
gallstone disease were included in the study. Fourteen 
patients in whom cystic duct obstruction was suspected 
because of white gallbladder bile and total lipid concentra­
tions <1 g/dL (<10 g/L) were excluded from the study. 
During surgery, bile was aspirated with an 18-gauge needle 
from the gallbladder. Because of the known stratification of 

Abbreviations used in this paper: BSA, bovine serum albumin; 
T C A , trichloracetic acid. 

© 1991 by the American Gastroenterological Association 
0016-5085/91/$3.00 



June 1991 HIGH T O T A L PROTEIN A N D CRYSTALS I N GALLBLADDER BILE 1725 

human gallbladder bile (18), particular care was taken to 
collect gallbladder bile completely. Clamping of the gallblad­
der wall before bile aspiration was avoided to prevent 
mucosal damage. Stones were removed with the gallblad­
der, washed with distilled water, dried, and weighed. The 
cholesterol content of the gallbladder stones was measured 
chemically after extraction with organic solvents and ex­
pressed as percentage of dry weight. 

Biliary Microscopy and pH Measurement 

After collection, bile samples were mixed thor­
oughly and one drop of bile was immediately examined by 
polarized light microscopy for cholesterol crystals. Because 
small numbers of crystals may be overlooked by the micro­
scopic examination of unspun bile, the sediment of the bile 
samples was reexamined for cholesterol crystals after ultra-
centrifugation (100,000 x g for 2 hours). Parallel to micros­
copy, pH was measured in fresh anaerobic bile samples 
with a pH-sensitive electrode that was calibrated at 22°C 
using hydrogen phosphate and tetraborate buffers at pH 
6.86 and pH 9.18, respectively. The bile samples were 
maintained in closed syringes until analysis to avoid loss of 
C 0 2 to the atmosphere. Under these conditions, pH values 
remained constant to within ± 0 . 1 during the 1-hour obser­
vation time. 

Analysis of Biliary Lipids 

For the analysis of bile lipids, duplicate aliquots 
were stored at - 7 0 ° C until determination. Cholesterol con­
centration was determined colorimetrically with the Lieber-
mann-Burchard reaction after extraction of a 1-mL metha-
nolic bile sample with petrol ether (19). The recovery of 
biliary cholesterol after extraction exceeded 90%, with an 
interassay variance of < 5%. Phospholipids were measured 
as total biliary phosphate after hydrolysis with sulfuric acid 
at 150°C using the colorimetric assay described by Fiske and 
Subbarow (20) (interassay variance, <5%). The contribu­
tion of inorganic phosphate to total biliary phosphate is 
negligible ( < 5%; unpublished observation); therefore, total 
phosphate adequately reflects lipid bound phosphate. Total 
bile salt concentrations were determined by a modified 
3-hydroxysteroid dehydrogenase method (21). For this as­
say, methanolic bile solutions were prepared by diluting 0.1 
mL of bile to a volume of 1.0 mL with methanol. The 
reaction mixture contained 1 mL of 1 mol/L glycine buffer 
(pH 9.4) containing ethylenediaminetetraacetic acid (EDTA) 
(5.6 mmol/L) and hydrazine sulfate (0.4 mmol/L), 0.1 mL of 
NAD solution (5.4 mmol/L), 0.1 mL of hydroxy steroid 
dehydrogenase solution (0.7 U/mL), and 0.02 mL of metha­
nolic bile solution. The mixture was incubated at 26°C for 1 
hour and the extinction measured at 340 nm against 
appropriate blanks (interassay variance, <5%). 

The cholesterol saturation index of each sample was 
calculated according to the method of Carey (22) by divid­
ing the cholesterol concentration by the maximum choles­
terol solubility and corrected for the total lipid content of 
each individual bile sample. 

Analysis of Biliary Protein 

Biliary proteins were precipitated from bile by the 
addition of 7% trichloracetic acid (TCA) (100 pX bile in 2 
mL TCA). The mixture was kept at 4°C for at least 12 hours 
and then centrifuged at 1000 x g for 10 minutes. The pellet 
was resuspended in 2 mL of 7% T C A and recentrifuged. The 
precipitated protein was washed twice in 2 mL of cold 
ether-ethanol 3:1 (vol/vol). After a final centrifugation at 
1000 x g for 10 minutes, the organic solvents were decanted 
and the remaining protein pellet was dissolved in 500 uX of 
I N NaOH. This solution was kept at 37°C for 1 hour to 
ensure complete dissolution of the proteins. Bovine serum 
albumin (Bio-Rad, Richmond, CA) was used as standard 
protein. Standards with protein concentrations ranging 
from 1.0 to 20 g/L were prepared like the native bile 
samples. For the Lowry procedure (23), 0-, 10-, 20-, 30-, 40-, 
and 50-uX aliquots of the 500-pX I N NaOH/protein solu­
tions were diluted with I N NaOH to an equal volume of 100 
uX. After addition of 1.0 mL of the alkaline reagent, the 
mixture was incubated for 10 minutes. Two hundred 
microliters of Folin reagent/H20 (1:1) were added and 
absorbance was read at 750 nm after an additional 30 
minutes of incubation. The protein content of the bile 
samples was expressed as the mean value of five measure­
ments at different dilutions (1:10-1:50). By this method, an 
interassay variance of < 5% was determined. The modified 
Lowry procedure described above was compared with a 
fluorometric assay for biliary protein determination (24-
26). For this purpose five gallbladder bile samples were 
"spiked" with bovine serum albumin (BSA) and human 
immunoglobulin G (IgG) in five different concentrations 
(0.5-7.5 g/L) and the recovery measured using both Lowry 
and fluorometric assays. For the fluorometric assay the final 
protein pellet was dissolved in 500 u.L borate buffer (0.2 
mol/L, pH 8.5) and incubated for 1 hour at 37°C. Ten- and 
30-uX aliquots were diluted up to 200 uX with borate buffer 
(0.2 mol/L, pH 8.5). One minute after addition of 100 uX of 
fluorescamine solution (0.03% in acetone) the reaction 
mixture was diluted with 3.5 mL H 2 0 and fluorescence was 
determined at 390 nm on a fluorometer (Fluorescence 
Spectrophotometer; Perkin-Elmer, Norwalk, CT) . The final 
dilution of native bile was 1:617-1:1850 in the fluorometric 
assay and 1:10-1:50 in the modified Lowry assay. 

Sta tistical An alysis 

All results are expressed as mean ± SD or median 
and range. Student's unpaired t test was used for group 
comparison with the level of statistical significance set at 
P < 0.05. Spearman's rank correlation coefficients were 
calculated using the method of least squares. 

Results 

Cholesterol Crystals 

Gallbladder bile samples obtained from 108 
patients during cholecystectomy were divided into 
two groups according to the presence or absence of 
microscopic cholesterol crystals. Seventy-three pa-
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Figure 1. Mean ± SD total protein concentration in gallbladder 
biles "spiked" with different concentrations of BSA and IgG as 
measured by the Lowry (•) or fluorometric (O) method (n = 5). 

tients, 58 women and 15 men, had multiple choles­
terol crystals of typical shape both in their native bile 
samples and in the sediment after ultracentrifugation. 
The cholesterol content of the stones in this group of 
patients varied from 36% to 99% (median, 70.4%). In 
the remaining 35 patients, 20 women and 15 men, no 
cholesterol crystals were detected. In this group stone 
analysis showed a cholesterol content between 0 and 
76% (median, 9.6%). In 84 samples of patients with 
cholesterol stones (>50% cholesterol), crystals were 
found in 84% (70 patients). In all 18 samples of 
patients with pigment stones (<10% cholesterol), 
crystals were absent. In 3 of 6 bile samples from 
patients with mixed stones (10%-50% cholesterol), 
cholesterol crystals were found. 

Analysis of Protein, Lipids, and pH in Bile 

Figure 1 compares total protein concentrations 
determined in five native bile samples using the 
Lowry procedure and a fluorometric method as de­
scribed above. The mean protein concentrations mea­
sured were 0.39 and 0.19 g/dL (3.9 and 1.9 g/L), 
respectively. A linear increase in total protein was 
obtained with both methods after addition of increas­
ing amounts [0.05-0.75 g/L (0.5-7.5 g/L) bile] of BSA 
or human IgG. However, the fluorometric assay seemed 

to underestimate the amounts of protein added to the 
bile samples, whereas more complete recovery was 
achieved with the Lowry method (Figure 1) used in 
the study. 

Significantly higher concentrations of total protein 
were found in bile samples with crystals [0.80 ± 0.40 
g/dL (8.0 ± 4.0 g/L)] than in samples without crystals 
[0.63 ± 0.26 g/dL (6.3 ± 2.6 g/L)] (P = 0.02) (Table 1). 
In samples containing cholesterol crystals, a trend to 
higher mean concentrations of cholesterol and to a 
higher cholesterol saturation index was observed 
(Table 1), while total lipid, bile acid, phospholipid 
concentrations, and pH values were not significantly 
different in the two groups of bile samples. Figure 2 
shows the relationship between individual values of 
the total lipids and total protein in bile samples with 
and without crystals. Although a large overlap in bile 
samples with and without crystals was observed, high 
protein concentrations were found more frequently in 
samples containing crystals and only rarely in those 
without crystals. Indeed, of 22 samples with total 
protein concentrations >1.0 g/dL (>10.0 g/L), 20 
contained cholesterol crystals and only two contained 
no crystals. No significant correlation between total 
lipids and total protein was found in either of the two 
groups. However, bile acids showed a highly signifi­
cant correlation to phospholipid and cholesterol con­
centrations in samples both with and without choles­
terol crystals (data not shown). Biliary pH was not 
different in the two groups of bile samples (Table 1), 
and no correlation between individual values of pH 
and bile acid concentrations was found (Figure 3). 

Discussion 

Our study demonstrates that total protein con­
centration is significantly higher in bile with choles­
terol crystals than in bile without crystals. This 
finding is in accordance with earlier observations by 
Gallinger et al. (15) and Yu and Guan-Zang (16), who 
found significantly higher protein concentrations in 
bile samples from patients with cholesterol gallstones 
than in samples from patients with pigment stones. 

Table 1. Concentrations of Total Protein, Bile Acids, Phospholipids, Cholesterol, and Total Lipids, Cholesterol Saturation 
Index, and pH in 73 Gallbladder Bile Samples With and 35 Samples Without Cholesterol Crystals 

Samples w i t h Samples w i t h o u t 
cholesterol crystals cholesterol crystals 

Protein; g/dL [g/L] 0.80 0.40 (8.0 ± 4.0) 0.63 0.26 (6.3 ± 2.6)° 
Bile acids; g/dL (mmol/L) 4.02 2.21 (82.1 ± 45.1) 4.49 2.50 (91.5 ± 50.9) 
Phospholipids;g/dL {mmol/L) 2.33 1.24 (30.1 ± 16.0) 2.41 ± 1.65 (31.1 ± 21.4) 
Cholesterol; g/dL (mmol/L) 0.46 ± 0.22 (12.0 ± 5.8) 0.39 ± 0.20 (10.1 ± 5.3) 
Total l ip ids ; g/dL [g/L) 6.8 3.2 (68 ± 32) 7.4 ± 4.1 (74 ± 41) 
Cholesterol saturation index 1.6 0.7 1.4 ± 0.8 
p H 7.71 0.43 7.60 0.44 

aP = 0.02 compared w i t h samples w i t h crystals. 
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Figure 2. Relation of total protein to total lipid concentration in 
[A] 35 bile samples without (r = 0.13) and {B) 73 samples with 
cholesterol crystals (r = 0.19). 

Contrary to these findings, Yamazaki et al. (26) did 
not observe differences in the concentrations of total 
biliary proteins between patients with cholesterol or 
pigment gallstones and subjects without gallstones, 
but a type II error due to the relatively small number 
of stone-free and pigment bile samples cannot be 
excluded. In our study, there was a considerable 
overlap between the total protein concentrations in 
gallbladder bile with crystals from patients with 
cholesterol stones and in bile without cholesterol 
crystals from patients with pigment or mixed stones. 
In accordance with the observations of Yamazaki et 
al. (26), patients with cholesterol gallstones could not 
be separated from those with pigment gallstones on 
the basis of the total protein concentration of gallblad­
der bile. However, in 22 bile samples with protein 
concentrations >1.0 g/dL (>10.0 g/L), cholesterol 
crystals were detected in all but 2 samples. The close 
association of high biliary protein [> 1.0 g/dL (> 10.0 
g/L)] and cholesterol crystals suggests that high total 
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Figure 3. Relation of pH to total bile acid concentration in (A) 35 
bile samples without (r = -0 .15) and [B) 73 samples with choles­
terol crystals (r = -0 .02) . 

protein concentration may be an important factor in 
the formation of cholesterol crystals. Our findings are 
supported by a recent study of Strasberg et al. (27) in 
which high protein concentrations were found to be 
associated with reduced metastability of bile in an 
early stage of cholesterol gallstone formation. 

The fluorometrically measured protein concentra­
tions in bile in the study of Gallinger et al. (15) were 
only one third of the protein concentrations measured 
in our study using the Lowry assay. A similar differ­
ence between the two methods was shown in a more 
recent study by Harvey et al. (24). A carefully per­
formed evaluation of several quantitative techniques 
of protein determination was performed by Yamazaki 
et al. (26) in bile samples from subjects with and 
without gallstones. The authors also observed lower 
biliary protein concentrations with the fluorometric 
method than with the Lowry procedure. However, 
despite large quantitative differences an excellent 
correlation of the two methods was obtained. The 
authors concluded that if bile is adequately pretreated 
(e.g., by dialysis or T C A precipitation and delipida-
tion), use of either method will yield comparable 
results. We compared both protein determinations in 
bile using native bile samples that were "spiked" with 
BSA or human IgG in several physiological concentra­
tions. As shown in Figure 1, the added amounts of 
BSA and IgG were correctly measured by the Lowry 
procedure and underestimated by the fluorometric 
assay. It is conceivable that the absorption caused by 
biliary pigment explains partially the higher values 
obtained with the Lowry procedure. On the other 
hand, because it appears that recovery of added 
protein is better at lower concentrations than at 
higher concentrations in the fluorometric assay (Fig­
ure 1), it is also conceivable that not enough fluores-
camine reagent is being added in the assay at higher 
protein concentrations and therefore recovery is lower 
because of insufficient reagent. This would be partic­
ularly true if the samples were not sufficiently diluted 
before the addition of the fluorescamine reagent. In 
our study the final dilution of the bile samples before 
the fluorometric readings was similar to the dilutions 
recommended by Harvey et al. (24). 

The data presented in this study allow only specula­
tion about the origin of the elevated protein concentra­
tion in crystal-containing bile samples. No significant 
correlation between total lipid and total biliary pro­
tein concentrations was found in our study. There­
fore, it is unlikely that the high biliary protein levels 
are merely caused by concentration of bile. In fact, 
even in very dilute bile samples with total lipid 
concentrations as low as 1-5 g/dL (10-50 g/L), high 
biliary protein concentrations were measured (Figure 
2). Elevated protein levels in bile may reflect in­
creased amounts of biliary mucus. A role for biliary 
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mucus in gallstone formation has been demonstrated 
in a number of studies (11,12,28-30). Mucus is a 
complex mixture of glycoproteins, water, electrolytes, 
lipids, serum proteins, and immunoglobulins with 
variable protein contents (15%-30%) (31). Harvey et 
al. (32) described maximal elevations of mucin glyco­
proteins to 0.62 ± 0.41 g/dL (6.2 ± 4.1 g/L) in four 
samples from patients with complete obstruction of 
the cystic duct. Values below 0.1 g/dL (1 g/L) were 
measured in bile samples from patients with function­
ing gallbladders. These data suggest that the maximal 
increase in biliary protein concentrations [> 1.0 g/dL 
(> 10 g/L)] observed in our study cannot be explained 
by alterations in biliary glycoproteins alone. 

Mucosal inflammation of the gallbladder is com­
mon in cholesterol gallstone disease. In the intestinal 
mucosa the cytotoxic activity of activated inflamma­
tory cells causes an increase in mucosal permeability 
with a subsequent leakage of plasma proteins into the 
intestinal lumen (33). Similarly, inflammatory changes 
of the gallbladder mucosa may allow an increased flux 
of plasma proteins into the bile. The high biliary 
protein concentrations observed in our study may 
therefore reflect mucosal inflammation of the gallblad­
der wall, and it is conceivable that high protein 
concentrations in bile are only one aspect of inflamma­
tion-induced changes in bile that together favor cho­
lesterol crystal formation. 

Biliary pH in our study was not significantly dif­
ferent in bile with and without crystals (Table 1). Our 
values are higher than those reported by Magnuson et 
al. (34), who found different mean pH in gallbladder 
bile samples from patients with cholesterol stones 
(pH 7.41), in samples from patients with pigment 
stones (pH 7.36), and in control samples (pH 7.27). 
Because bile samples were maintained in closed 
syringes before analysis, a loss of C 0 2 to the atmo­
sphere cannot explain the more alkaline pH in our 
study. The question of whether defective acidification 
(17) was responsible for our findings could not be 
tested in this study because a control group without 
stones was not available for comparison. 

In conclusion, our results show that besides choles­
terol supersaturation, high total biliary protein concen­
tration may facilitate the formation of cholesterol 
crystals and the subsequent development of choles­
terol stones in bile. Further studies are needed to 
elucidate the origin of the increased protein concentra­
tions in bile and to define the mechanisms by which 
protein-rich bile favors cholesterol crystal formation. 
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