Contents

List of Contributors b

1 Basics of Climical Metabolic Research 1
Michael Roden

2 Methods for the Assessment of B-Cell Function In Vive 7
Andres Mard and Glovenry Pacm
Irtroduction 7
Methods for insulin secretion in W 7
B-cell resporse chara: teristics 9
B-cell function tests 12
Modalling methods i
B-call function and i nsulin sarsitivity 20
Comparative evaluation of methods 21
Conclusion 24

3 Assessment of Insulin Sensitivity from Steady-5tate and Dynamic

Tests 27
Giovanm Poam and Andrea Man

Introduction 27
Irsulin sensitivity from seady-statetests 28
Irsulin sensitivity from dynamic tests 3 |
Conclusion 37
Glucose Clamp Techniques 43
Atfila Srehm and Michael Boden

Introduction 43
Easic principles of the euglycaamic hypsrinsulinaemic clamp technigue 49
mathodology 57
Reproducibility of insulin sensitivity obtained from clamp tests &4
Safety considerations for hyperinsulinasmic euglycaemic clamp test &5
Midifications of the euglycaamic hyprinsilinasmic clamp test protocal a5

Conclusion &7



COMTEMTS

Methods of Assessment of Counterragulation to Hypoglycaemia
Protie Chowdhary, Ming Ming Teh and Stepharie A Amel

Introduction

Defiri ticns

Fathophysiclogy

Documertation of hypoglycasmia experisnce

Irwestigating the pathogenesis of problematic hypog lycazmia
Hypoglycaemic stimuli for research

Maasuremant of physiological maponsss

Conclusion

Glucose Kinetics: Measurement of Flux Rates

Jerry Radzigk and Swsan Pye

Introduction

Maasurement of glucose production and uptake by the liver - tissue balance techmques
Properties of glucass tracers

Measurement of glucoss production and uptake by the liver - systemic techmiques
Conclusion

Acknowlkedgemsnts

Xenobiotics as Probes of Carbohydrate Metabolism
Bemard [Landaw

Introduction
Glucummidation
Glutaminaticon
Rikasylation
Acetylation
Glycination

Tracing Hepatic Glucose and Glycogen Fluxes with *H,0
John @ Jones

Introduction

Methodology
Theoretical considemtions

Quantifying hapatic glucosa and glycagen metabalism
Conclusion

Lipid Kinatics

John M Miles and Bobedt H Nelson

Introduction

Tracars for the study of adipose tissue b polysis
Tracars for the study of triglyceride-rich lipoprotein kinetic
Conclusion

Acknowlkdgemsnts

i)

o
TE
78
il
5
g9
a3
a7

105

105
106
107
111
122
12

125

125
125
1@
130
131
132

1389

139
14

143
14

151

151
151
156
164
164



CONTENTS

10 Protein and Aming Acid Kinetics

11

Stephen F Previs, Damvelle A Gilge and Nadia Bechdaowi

Introduction

Measuri ng armi ne @1d turnoeer
Measuri ng proteintumoser
Protecme dynamics

Urea kinetics

Certermiriing the molecular control of protein dynamics
Conclusinn

Acknowkedgaments

Assessment of Metabolic Fluxes by In Wvo MR Spectroscopy
Martin Krigdk and Michae! Roden

Fhenomera of nuckar magnetic msonance - imaging and spectmscopy
Skelztal muscls

Liwer

Brain

Conclusion

12 Positron Ermission Tomography in Metabolic Research

Pirjo Nuwtils, Patricis Tozzo and Jeuham Knweti
Introduction
Tracers for metabolic imaging

Princi ples of modeling
Fukure perspectives

13 Assessment of Body Fat Content and Distribution

artin KrEsdk
Introduction

Maasuremant te hivigues
Body fat distributicn and insulin resistanca

14 Tissue Biopsies in Mabetes Research

Kurt Heplund, Michael Gaster and Henming Seck-Melken

Introduction

Percutarsous reed e biopsy of skeletal muscle
Bicpsy procedure and sample handling
Ciscomfort and complications of nead ke biopsy
Advantagesand limitations of nesdls biopsy
Application of musck biopsyin diabstas
Miorphelogy of skektal muscle

Application of muscl morphology in typs 2 diabstes
Human myctube cultures

The cell culture principle of human myotubss
Advantages of human ryotubses

wi

169

169
170
175
181
1a2
185

187

193

123
19
207
213
214

223

223
24
225
232

237

237
237
247

265

265
266
267
269
270
270
273
273
276
277
279



witi

15

16

17

CONTENTS

Limitations of human myotubes
Application of myatubes in diabetas ressarch
Conclusion

Assessment of Vascular Function
Joharnes Pletner and Michae! Wolzt

Basic theoretical concepts

The wascu lar endot helio m

Strain gauge plethysmagraphy

Flovs Mediated Dilation {FM ) of the brachial artery
Intima media thickness of the carotid artery
Assassment of amerial stiffress

Cardiovascular Autonomic Function Testing
Dan Fegler

Introduction
Frognosis
Epidemialogy

Clinical featuras
Diagnostic assessment

Nerve Function Testing
Hars M Rathur and Andrew J M Boulton

Introduction

Clinical Assessment

Clinical scresning devices (nok requining external power source)
Quantitative sensory t2sting

Elect rophysiology

Cther methods of assessment

Hon-invasive assessment

Conclusion

Eidney Function
Sally M Marshall

Introduction

Glomeru b function

Tubular function

Rena L hasmedy ramics

Renal structums

Genstic studies

Frovocation tests

Functional magnetic resonance imaging and spectroscopy
Conclusion

279
281
282

280

289
289
290
295
299
303

3111

3l
3z
31z
313
3le

325

35
35
g
330
332
i34
335
336

341

341
341
346
a4
347
J4g
4
348
350



COMTENTS ix

19 Techniques for the Investigation of the Eye in Diabates 157
Ayad Al-Bemmani and Roy Taylor
Introduction 357
Wisual acuity 357
Fluomscein angicgraphy of the fundus 359
Optical coherence tomography (0CT) k14
20 Basics of Molacular Genetics: Lassons from Type 2 Dhabetas 167
Leif Groop and Charlofte Ling
Introduction 367
Genetic sk 36T
Ganetic variability I6E
Mapping gernetic variability 369
Future di rections ars
21 Good Clinical Practice: Friend or Foe? 77
Christion Jowkhaodar and Markus Mioller
Introduction T
Scientific misconduct ITe
Publication bias ire
Institutional review board Andependant sthics committes kg
Protocol and informed consent 380
Sp=cial populations 3l
Serious adverse awant reporting 3|l
Moritoring and irspection I3
Conclusion k}: 1
22 Statistical Considerations in Diabetes Trials 87
Irene M Strofton and Corole A (ol
Introduction 38T
Requiremants k1]
Study design and power caleu lations 388
Eiochemical and clinical measurements 388
Cemographics 1
Cross-over gudies 330
Long tem gudias 3a0
Specialised trialdesigns 3a0
Reporting of study protocols 340
Tdentification and measursment of cutoome measures and sumogate outcoms measu res 3
Adjudicated endpoints 3
Validation of data 331
Cther sources of bias and ermor I
Analysis 3@

Indiex 305



	clinica_diabetes_research_di1.jpg
	clinica_diabetes_research_di2.jpg
	clinica_diabetes_research_di3.jpg
	clinica_diabetes_research_di4.jpg
	clinica_diabetes_research_di5.jpg

