PATHOPHYSIOLOGY
OF THE BLOOD-BRAIN
BARRIER

LONG TERM CONSEQUENCES OF
BARRIER DYSFUNCTION
FOR THE BRAIN

Editors

BARBRO B. JOHANSSON
CHRISTER OWMAN
HAKAN WIDNER

ELSEVIER
AMSTERDAM ¢« NEW YORK « OXFORD



Contents

List of Participants

Preface

The Eric K. Fernstrom Foundation
Acknowledgements

Section I Current concepts of the Blood—Brain Barrier

1.

Angiogenesis and differentiation of blood-brain barrier endothelium
W. Risau and H. Seulberger

Blood-brain barrier and the cerebral endothelium

Z. Nagy

Astrocytes and the blood-brain barrier. Kinetics of astrocyte activation
after injury and induction effects on endothelium

P.A. Cancilla, J.A. Berliner and J.V. Bready

. Enzymatic barrier mechanisms for neurotransmitter monoamines and

their precursors at the blood-brain interface
J.E. Hardebo and C. Owman

. Enzymatic characterization of cultured endothelial cells from porcine

cerebral capillaries
J. Meyer, U. Mischek, M. Veyhl and H.J. Galla

. Receptor-mediated transport of peptides through the blood-brain barrier

W.M. Pardridge

. On the glucose transporter of the blood-brain barrier and its regulation

by physiological and pathological conditions
S.1. Harik and R.N. Kalaria

. Estimation of D-glucose permeabilities and distribution space in the

human brain in short-time experiments
G.M. Knudsen, K. Pettigrew, O. Paulson, M. Hertz and C. Patlak

Section II Pathophysiology of Barrier Mechanisms

9. Pathophysiological aspects of plasma protein formation in the choroid

plexus
G. Schreiber and A.R. Aldred

Xvii

xiii
XV
XVi

11

31

41

57

61

71

83

89



XViil

10.

11.

12.

13.

14.

15.

16.

Protein synthesis and secretion by the choroid plexus

C. Nilsson, A. Aldred, A. Jaworowski, M. Lindvall-Axelsson, C. Owman
and G. Schreiber

Inter-endothelial gap formation in osmotic and traumatic disruption of
blood-brain barrier

P.A. Fraser

Experimental opening of the blood—brain barrier affects cerebral blood flow

and alters flow response to circulating transmitter amines and peptides
C. Owman and J.E. Hardebo

Extravasation of plasma proteins and structural changes in the rat brain
after intracarotid infusions of hypertonic solutions

T.S. Salahuddin, B.B. Johansson, H. Kalimo and Y. Olsson

Possible consequences of blood—brain barrier opening for neuroendocrine

function

D. JeZova

Neuronal injury after a transient opening of the blood—brain barrier:
modifying factors

B.B. Johansson, C. Nordborg and I. Westergren

Blood-brain barrier and neuronal damage in acute experimental
hypertension and epileptic seizures

T.-E. O. Sokrab, H. Kalimo and B.B. Johansson

Section III Therapeutic Role of Barrier Modifications

17.

18.

19.

20.

21.

22.

A therapeutic role for osmotic opening of the blood-brain barrier.
Re-evaluation of literature and of importance of source—sink relations
between brain and tumor

S.I. Rapoport and P.J. Robinson

Dexamethasone pretreatment in osmotic blood—brain barrier disruption
M K. Gumerlock and H.A. Pool

Chemotherapy and monoclonal antibody delivery to malignant brain
tumors: the role of blood-brain barrier modification

E.A. Neuwelt, P.A. Barnett and S.A. Dahlborg

A review of hyperosmotic blood—brain barrier disruption in seven
experimental brain tumor models

R.G. Blasberg, D. Groothuis and P. Molnar

Chimeric peptides as a vehicle for neuropharmaceutical delivery through
the blood-brain barrier

W.M. Pardridge

Liposome entrapment of drugs and enzymes to enable passage across the

blood-brain barrier
R.A. Fishman and P.H. Chan

105

109

113

131

135

145

159

167

183

187

197

221

231



Section IV  Blood-Brain Barrier in Neurotoxicology

23.

24.

25.

26.

27.

The blood-brain barrier in neurotoxicology: an overview

J.E. Cremer

The role of the blood-brain barrier in preventing MPTP neurotoxicity
S.I. Harik, N.J. Riachi, R.N. Kalaria and J.C. LaManna

Experimental bilirubin encephalopathy: role of the blood-brain barrier
R.P. Wennberg

Lead and the blood-brain barrier

R. Deane and M.W.B. Bradbury

Change in the blood-brain barrier during chronic amphetamine intoxication

in the guinea-pig
B.V. Zlokovic, M.B. Segal, S. Hyman and J.G. McComb

Section V' The Blood-Brain Barrier in the Pathophysiology of

28.

29.

30.

31.

32.

33.

34.

Cerebrovascular Lesions

Blood-brain barrier dysfunction as a pathogenetic factor in chronic
hypertensive lesions

F. Hazama, E. Yamada and N. Yukioka

The role of the blood-brain barrier in ischemic brain lesions

G. Nagashima, T.S. Nowak, Jr., F. Joo, J. Ikeda, C. Ruetzler,

J. Lohr and 1. Klatzo

The blood-brain barrier and remote tissue changes in brain infarction
C. Nordborg

Free radicals, ischemia, xanthine oxidase and the brain capillary

A.L. Betz, D. Martz and J. Randall

Correlation between UV-induced endothelial damage, platelet aggregation,
microcirculatory disturbance and blood-brain barrier breakdown

F. Gotoh, Y. Fukuuchi, A. Koto, T. Amano, Y. Naganuma, N. Ito,

K. Obara, K. Muramatsu, K. Takahashi, T. Fujiwara and R. Senda
Brain edema factors

A. Baethmann, L. Schiirer, O. Kempski, F. Staub, J. Peters,

A. Unterberg, M. Wahl and K. Maier-Hauff

Hemodynamic and metabolic disturbances in experimental
peritumoral edema

K.-A. Hossmann

Section VI Afferent and Efferent Pathways from the Brain to the Immune

35.

System

Immunologically privileged sites
L. Brent

XiX

243

255

269

279

291

297

311

323

333

343

357

369

383



XX

36. Overview of passage routes of interstitial fluid to the lymphatics: history
and current concepts
M.W.B. Bradbury
37. Drainage of cerebral extracellular fluids into cervical lymph: an afferent
limb in brain/immune system interactions
H.F. Cserr, C. Harling-Berg, T. Ichimura, P.M. Knopf and S. Yamada
38. Lymphatic drainage of cerebrospinal fluid in the primate
J.G. McComb and S. Hyman

39. Passage of lymphocytes across the blood-brain barrier in health and disease

H. Wekerle, B. Engelhardt, W. Risau and R. Meyermann

40. Resistance modulation of endothelial cell monolayers by activated
T-lymphocytes
U. Mischeck, HM. Hein, M. Weske, M. Baethmann, Y. Qin, R. Meyermann
and H.-J. Galla

41. Lymphocyte homing to the central nervous system
L. Steinman

Section VII Antigen Presentation in the Central Nervous System

42. Class II major histocompatibility complex antigen expression in central
nervous system: microglia, astrocytes and endothelial cells
R.M. McCarron, M. Tanaka and M. Spatz

43. Modulation of Ia expression on murine cerebral vascular endothelial cells
M. Spatz, N. Merkel, L. Wang, J. Bembry and R.M. McCarron

44. Possible role of the choroid plexus in immunological communication
between the brain and periphery
J.A. Nathanson and L.L.Y. Chun

Section VIII Immunocytotherapy in the Brain

45. Clearance of experimental tumor grafts in the central nervous system.
Role of the major histocompatibility complex class I gene products
H.-G. Ljunggren, T. Yamasaki, V.P. Collins and K. Kdirre

46. Intracerebral immunity to lymphoma transplants: effect of a novel major
histocompatibility complex class I gene in the host or in the graft
H.-G. Ljunggren, P. Hoglund and K. Kdirre

47. Interleukin-2 and cytotoxic lymphocyte therapy of primary and metastatic
brain tumors
E.A. Grimm, R.P. Moser, J.B. Blacklock, W. Loudon and J. Carinhas

403

413

421

439

447

453

467

485

501

511

523

527



Section IX Transplantation in the Central Nervous System

48. Neuronal and non-neuronal grafts to brain: effects on the blood-brain barrier

S.-i. Tsubaki, S. Wakai and M.W. Brightman
49. Demonstration of a persistent defect in the blood—brain barrier after
ventral root implantation into the spinal cord using immunogold technique
and staphylococcal a-toxin
M. Risling, A.M. Sjégren, H. Lindd, S. Cullheim, T. Carlstedt and
M. Thelestam
50. Origins of blood vessels in allogeneic neural grafts
R.D. Broadwell
51. A role for CD8+ T lymphocytes late in the rejection of intraventricular
fetal neocortical fragment allografts in the mouse
M K. Nicholas and B.G.W. Arnason
52. Immune reactions against mouse brain xenografts in normal and
cyclosporin A-treated rats
B.R. Finsen, E.B. Pedersen, E. Bakkum, M. Hokland and J. Zimmer
53. Clinical trials with allogeneic fetal neural grafts in Parkinson’s disease:
theoretical and practical immunological aspects
H. Widner, P. Brundin and O. Lindvall

Author Index

XX

541

555

561

573

587

593

609



