Contents

1
Introductory and Historical 1

The Problem Today 16

THE NATURE AND CRITERIA OF
SENESCENCE 21

The Measurement of Senescence 21

Forms of Senescence 41

Senescence in Evolution 44

THE DISTRIBUTION OF SENESCENCE 49
Character of the Evidence 49

Maximum Longevities in Animals 59

Maximum Life-Span in Man 8!

Distribution of Senescence in Vertebrates 86
Distribution of Senescence in Invertebrates 109
Senescence in Wild Populations 140
SENESCENCE IN PROTOZOA 147

Senescence in Protozoan Individuals and Clones 147



—

Chapter 4

4.1
4.2
4.3
4.4
4.5

Chapter 5
S
5.2
5.3
Chapter 6
6.1
6.2
6.3
6.4
6.5
Chapter 7

71

2
Chapter 8

Chapter 9
9.1

9.2

9.3

9.4

9.5

9.6

9.7

9.8

9.9
Chapter 10

10.1
10.2
10.3
} 10.4
; Chapter 11

Contents

THE INFLUENCE OF GENETIC
CONSTITUTION ON SENESCENCE AND
LONGEVITY 153

Inheritance of Life-Span 153

Heterosis or Hybrid Vigor 160

Sex Effects 163

Progeria 171

Choice of Material for Experimental Study of Age
Effects 175

GROWTH AND SENESCENCE 177

“Rate of Living” 177

Experimental Alteration of the Growth Rate 181
Growth Cessation and Mammalian Senescence 193
THE MECHANISMS OF SENESCENCE 199
Background 199

Concept of Hierarchy of Clocks 200

Unitary Theories 203

Senescence in Cells 206

Endocrine Senescence 221

AGEING AND THE EFFECTS OF IONIZING
RADIATION 239

Long-Term Effects of Irradiation on Survival

Curves 241

Summary 247

PHYSIOLOGY, HOMEOSTASIS, AND
AGEING 201

THE POSITION OF AGEING STUDIES 261
“Primary Error” Hypotheses 263

Non-DNA Error Theories 265

Protectant Substances 267

Limitation in Clones 276

Fixed Cell Phenomena 283

Caloric Restriction 284

Cerebral “Clock” Mechanisms 287

Autoimmune Phenomena 295

Metabolic Program Retardation 297
MEASURING THE HUMAN AGEING

RATE 299

Test Battery 302

Procedure 304

Payoff 312

A Special Application: Aerospace Gerontology 313
PROSPECT 319

Contents

References 333

Indexes
Subject Index 397
Index of Generic Names

409



