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Errata 
In the section Terminology (p. 75) of 

IFCC Section (1979) no 3, Approved 
Recommendat ion (1978) on Quality 
Control in Clinical Chemistry, Part I 
- General Principles and Terminolo­
gy, this J. 7 5 , 6 9 - 7 7 (1980) , the 
paragraph Method, definitive should 
read: 
Method, definitive. A method, which 
after exhaustive investigation is found 
to have no known source of inaccuracy 
or ambiguity. 

In the paper by Heinemann, G., Löschen­
kohl, K. and Schievelbein, H., this J., 
17, 6 4 7 - 6 5 1 (1979) the last sentence 
of the paragraph "Preparation of 
HbCO-containing blood samples" 
should read: "However, it should 
be borne in mind that it is difficult 
to obtain nominal values by mixing 
parts of O2- and CO-saturated blood, 
because HbC>2 is changed to HbCO by 
physically dissolved carbon monoxide 
(2 ) . " 

In the abstract 4.15 by Blossey, H.-Ch. 
et al., this J. 18, 7 2 9 - 7 3 0 (1980) 
the heading of the third block of 
table 1 should read: 
"Cold" MPA. after 
[3HJDES [ 3 H]R 5020 13H1R 18811 
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apolipoproteins 707 
arsenic 

determination 714 
— , a tomic absorption spectro­

metry 714 
arterial walls 
- , and plasmatic coagulation 

system 545 
- , thromboplast ic activity 545 
arylesterase 
- , determination 683 
- , inhibition 683 
— , by lanthanum 683 
aryl-4-hydroxylase 775 
ascorbate 
- , interference 363 
— , uric acid assay 363 
ascorbate oxidase 363 
ascorbic acid 
- , urine 715 
— , determination 715 

, isotachophoresis 715 
asialoglycoproteins 
- f a t e 31 
— , in mouse circulation 31 
assigned values 

control specimens 461 
— , determination 461 

, matrix effects 461 
, method dependence 461 

atomic absorption spectrometry 
- , arsenic 714 
- , copper 712 
- , mercury 714 

zinc 712 

ATP 
- , determination 686 
— , bioluminescence assay 

686 
, urine analysis 686 

- , leukaemia cells 690 
— , and cyto toxic substances 

690 
AutoAnalyzer II 
- , glucose determination 255 
— , blood 255 
automation 
- , definition 455 
automatization 
- , definition 455 
- , perspectives 455 
bacteriuria 
- , screening 712 
— , bioluminescence 712 
bee venom peptides 
- , and granulocyte migration 

723 
N-benzoyl-L-tyrosyl-p-amino-

benzoic acid 
- , pancreatic function test 

551 
- , toxicity 551 
benzopyrene-3-monooxygen-

ase 775 
betamethasone 
- , and hormones in pregnancy 

748 
bezafibrate 
- , hyperlipoproteinaemia IV 

750 
Bhattacharya plot 621 
bile 
- , copper excretion 713 
— , and glutathione deple­

tion 713 
— , and paracetamol 713 
— , and penicillamine 713 
- , palmitic acid 193 
— , free 193 
- , zinc excretion 713 
— , and glutathione depletion 

713 
— , and paracetamol 713 
— , and penicillamine 713 
bile acids 
- , glycine conjugation 407 
— , colorimetry 407 
bilirubin 

cerebrospinal fluid 7 
- , total 27 
— , serum 27 

, neonates 27 
, survey report 27 

bioavailability 
- , acetylsalicylic acid 720 
bioluminescence 
- , adenosine nucleotides 712 
- , ATP assay 686 
- , bacteriuria screening 712 
biotransformation 
- , enzymes 775 
— , quality control 775 
biuret reagent 697 
bleomycin 
- , leukaemia t reatment 690 
— , ATP 690 
blood see also cord blood 

erythrocytes, plasma, serum 
- , alcohol 721 
— , method comparison 271 
- , alcohol dehydrogenase 699 
- , aldehyde dehydrogenase 

699 

blood see also cord blood 
erythrocytes, plasma, serum 

- , coagulation 744 
— , reference material 744 
- , . e thanol 722 
- - , microdeterminat ion 722 
- , glucose 129, 149, 255, 275 , 

885 
— , determinat ion 129, 885 

, and deproteinization 
129 

- , men 897 
— , Cortisol 897 

, after rifampicin 897 
, after s t reptomycin 897 

- - , testosterone 897 
, after rifampicin 897 
, after s t reptomycin 897 

- , occult 695 
— , faeces 695 
- , phenylpyruvic acid 755 
- , thyrotropin 807 
— , screening 807 
blood/brain barrier 
- , dysfunction 717 
— , IgG 717 
blood gases 829 
blood group 4, 383 
bone 
- , biopsy 403 
— , aluminium 4 0 3 
— , phosphorus 403 
brain 
- , acute damage 668 
— , creatine kinase-BB 668 
- , magnesium 257 
breast cancer 
- , catechol-O-methyltrans-

ferase 763 
- , receptor assay 727, 728, 

729 
bupivacaine 
- , plasma 351 
- - , gas chromatography 351 
C-peptide 
- , plasma 313 
- , urine 313 
C-reactive protein 
- , determination 710 
CI esterase 
- , inhibitor 17 
- - , assay 17 

, hereditary angio­
neurotic edema 17 

— , inhibition mechanism 17 
- , Michaelis constant 
Ca2 +-paradox 
- , enzyme release 674 
— , by rat heart 674 
calcitonin 
- , assay 664 
- , serum 747 
— , neonates 747 
— , pregnancy 747 
calibration 855 
cAMP 
- , plasma 909 
- - , after glucagon 909 
~ , radioimmunoassay 732 
— , inhibition by EDTA 732 
- , receptors 656 
— , tissue 656 

, malignant 656 
cancer 
- , polyamines 6 9 8 
— , urine 698 
cancer therapy 
- , monitoring 7 6 3 



Carbamazepin 
serum 227 

— , determinat ion 227 
carbohydrates 
- , content 31 
— , glycoproteins 31 
carbon dioxide 
- , partial pressure 829 
carbon tetrachloride 
- , and protein phosphoryla­

tion 111 
carcinoembryonic antigen 

821 
- , adenocarcinoma 175 
— , gastrointestinal tract 175 
- , immune complexes 175 
carcinogenesis 
- , steroid epoxides 937 
catabolism 
- , enzymes 679 
catalase 
- , erythrocytes 771 
— , cord blood 771 
— , maternal 771 
catecholamines 
- , circadian rhythm 735 
— , apallic syndrome 735 

conjugated 431 
- - , plasma 431 

, determination 431 
- , methylation 413 
— , enzymat ic 4 1 3 
- , plasma 413 

response 367 
— , to exercise 367 

urine 567 
catechol-O-methyltransferase 

breast tissue 763 
- , radioenzymatic assay 672 
- - , hair root cells 672 
CEA 175, 821 
cefotaxime 
- , serum 719 
— , determinat ion 719 

, by H P L C 7 1 9 
- , urine 719 
— , determinat ion 719 

, b y H P L C 7 1 9 
cerebrospinal fluid 
- , albumin 245 
- , circulation 746 
— , prealbumin as indicator 

746 
- , cisternal 745 
— , glucose 745 
- , diagnosis 7 
— , with rapid tests 7 
- , fibronectin 797 
- , glucose 129, 275 
— , determination 129 

, and deproteinization 129 
-> IgA 245 
- , IgG 245 
- , IgM 245 
- , lactate 746 
— , meningitis purulenta 746 
- , lumbar 745 
— , glucose 745 
- , a:2-macrogIobulin 671 
- , peptide hormones 731 
- - , separation 731 
- , prealbumin 245 
- , product ion 746 
— , prealbumin as indicator 

746 
- , protein pat tern 23 
— , Polyacrylamide gel 

electrophoresis 23 
, sample preparation 23 

cerebrospinal fluid 
proteins 7, 123 

— , adsorption 7 
, to reaction vessels 7 

— , nephelometry 123 
- , ventricular 745 
— , glucose 745 
circadian rhythm see also 

variation 
- , catecholamines 735 
— , apallic syndrome 735 
cisplatin 
- , leukemia t reatment 690 
— , ATP 690 
- , therapy 687 
— , N-acetyl-0-D-glucos-

aminidase 687 
, urine 687 

— , alanine aminopeptidase 
687 
, urine 687 

Chagas disease 
- , t rypanosomes 383 
— , characterization 383 

, by lectins 383 
chenodeoxycholic acid 
- , serum 491 
— , radioimmunoassay 491 
children 
- , reference values 713 
— , c o p p e r 713 

, serum 713 
, urine 713 

— , zinc 713 
, serum 713 
, urine 713 

chloride 
- , urine 703 
cholestasis 

extrahepatic 111 
— , and protein phosphoryla­

tion 111 
cholesterol see also HDL, 

LDL 
- , method comparison 595 ,752 
cholesterolesterase 
- , specificity 595 
cholesteryl esters 
- , hydrolysis 595 
cholic acid 
- , serum 491 
— , radioimmunoassay 491 
chorionic gonadotropin 
- , adenylate cyclase 747 
— , liver, foetal 747 
- , determination 733 
0-chorionic gonadotropin 821 
Chromate 
- , tubular damage 686 
chromatography see high per­

formance liquid, ion ex­
change, thin layer 

chromogenic substrates 631 
chromogenic substrate S-2444 

557 
Chromozyms 709 
Chromozym TRY 671 
chymotrypsin 
- , faeces 695 
— , determination 695 
clearance 

creatinine 423 
— , variation 423 
- , urea 423 
— , variation 423 
clinical chemistry 
- , perspectives 453 , 455 
— , automatization 455 
- , postgraduate course 439 

clobazepam 
- , serum 209 
— , determination 209 
- , urine 209 
— , determination 209 
clotting tests see also coagula­

tion 
- , and glycerophosphatides 

711 
coagulation see also clotting 
- , determination 659, 709 ,710 
— , chromogenic substrate 

659 
- - , non-carboxylated factors 

710 
- , reference material 744 
coagulation system 
- , plasmatic 545 
— , and thromboplast ic 

activity 545 
, of arterial walls 545 

cold agglutinins 
- , monoclonal 716 
— , for glycoconjugate-asso-

ciated antigens 716 
, neoplastic cells 716 

cold insoluble globulin 
- , laser nephelometry 702 
collagen 
- , metabolism 287 
— , protein malnutri t ion 287 
colloid osmotic pressure 
- , plasma 233 
- - , determination 233 
competitive protein binding 

assay 
- , progesterone 355 
complement 17 
computer processing 
- , radioimmunoassay data 660 
computer programme 
- , HP 97 215 
— , radioimmunoassay 215 
confidence intervals 
- , radioimmunoassay 879 
consensus value 461 
control materials 855 
control specimens 
- , assigned values 461 
— , determination 461 
copper 
- , excretion 713 
— , in rat bile 713 

, and glutathione deple­
tion 713 

, and paracetamol 713 
, and penicillamine 713 

- , serum 712 
- - , determination 712 

, atomic absorption 
spectrometry 712 

, reference values 713 
, children 713 

- , urine 713 
— , reference values 713 

, children 713 
cord blood see also erythro­

cytes 
- , creatine kinase 675 
—, Duchenne muscular 

dystrophy 675 
corticosteroid 
- , binding globulin 137 
- - , binding capacity 137 

, in liver cirrhosis 137 
corticotropin 
- , plasma 740 
- - , circadian variation 740 

episodic variation 740 

Cortisol 
blood 897 

— , of men 897 
, after rifampicin 897 
, after streptomycin 897 

- , plasma 740 
— , diurnal variation 740 
- , serum 183, 867 
— , after insulin 867 
— , after thyroliberin 867 
— , quality control survey 

183 
coumarol 
- , t reatment 709 
— , monitoring 709 
counting 
- , leukocytes 691 
covariance selection 743 
craniocerebral damage 

creatine kinase 676 
— , isoenzymes 676 
creatine kinase 
- , isoenzymes 676 
— , craniocerebral damage 

676 
- , mitochondrial 679 
— , radioimmunoassay 679 
- , serum 675 
—, Duchenne muscular 

dystrophy 675 
creatine kinase-B 
- , radioimmunoassay 678, 

679 
creatine kinase-BB 
- , acute brain damage 668 
- , macro form 677, 678 
— , binding site 677, 678 

, IgG 677, 678 
creatine kinase-MB 
- , acute myocardial infarc­

tion 676 
- , determination 679 
- , fractionation 678 
creatinine 
- , clearance 423 
— , variation 423 
- , physical exercise 651 
- , serum 423 
— , variation 423 
- , true 385 
— , serum 385 
— , urine 385 
- , urine 4 2 3 , 705 
— , variation 423 
curve-fitting methods 105, 

197 
cuvette 
- , specifications 445 
— , listing 445 
cystine aminopeptidase 
- , placenta 631 
cystinuria 
- , screening 303 
cytarabin 
- , leukaemia treatment 690 
— , ATP 690 
dacarbazin 
- , leukemia treatment 690 
— , ATP 690 
data 

handling 947 
- , structure 461 
— , from different labora­

tories 461 
definitive value 461 
dehydroepiandrosterone 
- , metabolism 747 
— , placenta 747 



dehydroepiandrosterone 
- , plasma 117 
— , determination 117 

urine 741 
— , determination 741 
delipidation 
- , serum 917 
density 
- , measurement 233 
— , by mechanical oscillator 

technique 233 
plasma 615 

— , measurement 615 
, and haemolysis 

615 
depression 
- , 3-methoxy-4-hydroxy-

phenylglycol 579 
— , urine 579 
depressive syndrome 

function test 867 
— , neuroendocrine 867 
desacetylcefotaxime 

serum 719 
— , determination 719 

, by H P L C 7 1 9 
urine 719 

— , determination 719 
, by H P L C 7 1 9 

detectability 78 
diabetes 
- , glycosaminoglycan, novel 

672 
lipoproteins 752 

- - , carbohydrate content 
752 

- , rat 901 
diabetogenic action 

thyroid hormone 738 
diagnostic significance 

tumour marker 821 
dialysis 
- , and lipoproteins 751 
diethylstilboestrol 

receptor binding 729 
differentiation 

leukocytes 647, 6 9 1 , 
692 

—, May-Grünwald-Giemsa 
staining 691 

digitonin 
- , enzyme release 674 
— , by rat heart 674 
5a-dihydrotestosterone 
- , and sex-hormone binding 

globulin 730 
2,4-dinitrophenol 
- , enzyme release 674 
— , by rat heart 674 
disc electrophoresis 
- , proteins 53 
— , urine 53 

, value, diagnostic 53 
diurnal variation see also 

variation 
- , prostatic acid phosphatase 

297 
dopamine 
- , plasma 367, 413 
— , exercise 367 
- - , radioenzymatic assay 

367 
doxorubicin 
- , leukaemia treatment 690 
— , ATP 690 
drugs 
- , and alcohol 721 
- , interference 385 

Duchenne muscular dystrophy 
- , creatine kinase 675 
— , cord blood 675 
— , serum 675 
Dyggve-Melchior-Clausen syn­

drome 
- , a2-macroglobulin 67 
— , serum 67 

ECCLS 
- , byelaws 637 
— , revised 637 
edema 
- , hereditary angioneurotic 17 
EDTA 
- , lead elimination 163 
elastase 
- , leukocyte 699 
— , determination 699 
electroimmunoassay 
- , apolipoprotein A-I 917 
- , apolipoprotein A-II 917 
elimination 
- , lead 163 
emergency analyses 693 
emergency laboratory 
- , information system 39 
emission spectral analysis 
- , aluminium 591 
EMIT 
- , methotrexate 169 
encephalitis 
- , viral 717 
— , IgG 717 
encephalomyelitis 
- , experimental allergic 1 
endometr ium 
- , steroid receptors 654 
endotoxaemia 
- , proteases 671 
— , and protease inhibitors 

671 
enzyme 
- , activities 649 
— , physical exercise 649 

, extracellular fluid 649 
enzyme immunoassay 
- , antiepileptics 720 
- , heterogeneous 197 
- , homogeneous 197 
- , hormone determination 

662 
- , marker enzymes 197 
- , mechanization 197 
- , methotrexate 169 
- , oestradiol-170 664 
- , oestrogens 327, 735 
- , placental lactogen 735 
- , pregnancy-specific 

-glycoprotein 710 
- , reliability 197 
— , criteria of 197 
- , testosterone 661 
- , t r i iodothyronine 718 
enzyme linked immuno­

sorbent assay 
- , peroxidase assay 345 
enzymes 
- , catabolism 679 
— , two-compartment model 

679 
- , cellular 666 
— , in extracellular space 666 
- , determination 89 
— , IFCC methods 89 
- , differentiation 379 
— , by lectins 379 
- , elimination 666 

enzymes 
- , glycosaminoglycan 

depolymerizing 672 
— , scoliotic children 672 
- , markers 197 
— , enzyme immunoassay 197 
- , release 674 
— , rat heart 674 

, by Ca2 +-paradox 674 
, by digitonin 674 
, by 2,4-dinitrophenol 

674 
- , urine 686 
- - , kidney damage 686 
enzyme tests 
- , risk populat ions 763 
— , identification 763 
epidural analgesia 

bupivacaine 351 
— , determination 351 
epinephrine 
- , plasma 3 6 7 , 4 1 3 
— , exercise 367 
— , radioenzymatic assay 367 
epoxide hydrolase 775 
epoxides 
- , steroids 937 
— , carcinogenesis 937 
16a, 17a-epoxy-4-androsten-

3-one 937 
16a, 17a-epoxyoestratrienol 

937 
16a, 17a-epoxyprogesterone 

937 
errors 
- , differentiation 433 
erythrocytes see also blood, 

cord blood 
- , cerebrospinal fluid 7 
- , cord blood 771 
— , catalase 771 
— , glutathione peroxidase 

771 
— , superoxide dismutase 771 
- , magnesium 257 
- , maternal 771 
— , catalase 771 
— , glutathione peroxidase 

771 
— , superoxide dismutase 

771 
- , membrane 377 
— , glycoproteins 377 
- , oxygen dissociation curves 

689 
- , reference values 621 
estrogen see oestrogen 
ethanol 

and 7-glutamytransferase 
237 

- , microdetermination 722 
ethosuximide 
- , serum 339 
- , gas chromatography 339 
ethoxycumarine-O-deethylase 

775 
evaluation 
- , instruments 693 
— , principles 693 
excretion 
- , magnesium 257 
exercise 
- , catecholamine response 

367 
- , physical 649, 6 5 1 , 652, 

707, 708 
— , enzyme activities 649 

, extracellular fluid 649 
— , HDL-cholesterol 707 

exercise 
- , physical 
— , lactate 652 

, formation kinetics 652 
- - , lipid metabolism 7 0 8 

, in insulin deficiency 708 
— , lipoproteins 652 
- - , metabolism 651 
— , somatot ropin release 708 

, in pancreatectomized 
men 708 

- , renin 367 
extracellular fluid 
- , enzyme activities 649 
— , physical exercise 649 
extracellular space 
- , enzymes 666 
— , cellular 666 
extraction 
- , bupivicaine 351 
- , catecholamines 367 
- , steroids 355 

F-CB3 
- , radioimmunoassay 711 
factor VNI-related antigen 
- , radioimmunoassay 711 
faeces 
- , blood 695 
— , occult 695 
- , chymotrypin 695 
fast red TR 603 
fenoterol 
- , and hormones in pregnancy 

748 
- , tocolysis 687 
ferritin 

particle counting immuno­
assay 701 

feto- see foeto-
fibrinolysis 
- , determination 659 
— , chromogenic substrates 

659 
- , regulation 657 
fibronectin 
- , body fluids 702 , 797 
— , laser nephelometry 702, 

797 
- , plasma 893 
- - , laser nephelometry 893 
— , liver diseases 893 
fibrinopeptide-A 
- , radioimmunoassay 711 
fibroblasts 
- , alcohol dehydrogenase 699 
- , aldehyde dehydrogenase 

699 
flow diagram 
- , 5'-nucleotidase 333 

uric acid 363 
fluorometry 
- , clobazepam 209 
fluoro uracil 
- , leukaemia t rea tment 690 
— , ATP 690 
a-foetoprotein 821 
- , particle counting immuno­

assay 701 
folate 

binding 715 , 716 
— , to cow's milk protein 715 
— , to leukaemia serum pro­

tein 716 
Friedewald formula 751 
fucosyltransferase 
- , serum 670 
— , tumour therapy monitor­

ing 670 



function test 
neuroendrocrine 867 

— , for affective diseases 867 
galactans 
- , and lectins 376 
galactosyltransferase II 

t umour marker 763 
gas chromatography 
- , antiepileptics 720 

antipyrine® 817 
- , bupivacaine 351 
- , Carbamazepin 227 

clobazepam 209 
- , e thosuximide 339 
- , 3-methoxy-4-hydroxy-

phenylglycol 579 
- , Phenazone 817 
- , phenobarbital 227 
- , Phenytoin 227 

primidone 227 
valproic acid 339, 497 

gestosis 
- , uric acid 749 
glomerula 
- , kidney 901 
— , isolated 901 

, metabolism 901 
, and insulin 901 

glucagon 
- , and cAMP 909 
— , plasma 909 

glucose 
- , bivariate reference range 

745 
— , CSF/serum 745 

blood 129, 149, 255, 275 
— , determinat ion 255, 275 

, kinetic 275 
— , and deproteinization 129 
- , cerebrospinal fluid 275, 

745 
— , cisternal 745 
— , determination 275 

, kinetic 275 
— , lumbar 745 
— , ventricular 745 
- , determination 885 
— , blood 885 

, hemolysed 885 
- , metabolism 901 
— , glomerula 901 
- , monitoring 732 
- , serum 49 , 867 
— , after insulin 867 
— , after thyroliberin 867 
— , kinetic determination 49 

, hexokinase method 49 
- , urine 275 , 703 
— , determinat ion 275 

, kinetic 275 
glucose dehydrogenase 
- , glucose determination 

255 
glucose-6-phosphate dehydro­

genase 
- , inhibition 4 9 
— , competit ive 49 
/3-glucuronidase 
- , amniot ic fluid 611 
— , and sex of the child 611 
glucuronidation 307 
7-glutamyltransferase 
- , histochemistry 237 
- , isoenzymes 673 
- , liver 237 
— , and e thanol 237 
- , plasma 237 
— , and e thanol 237 

glutathione 
- , depletion 713 
— , copper excretion 713 
— , zinc excretion 713 
glutathione peroxidase 
- , erythrocytes 771 
— , cord blood 771 
— , maternal 771 
glutathione reductase 
- , receptor model 724 
goitre 909 
granulocyte 
- , migration 723 
— , and bee venom peptides 

723 
guaiac test 695 
glycerol-2-phosphate 
- , inhibitor 781 
— , 5'-nucleotidase 781 
glycerophosphatides 
- , and clotting tests 711 
- , determination 711 
— , enzymatic 711 
glycine 
- , bile acid conjugation 407 
— , colorimetry 407 
glycoconjugate-associated 

antigens 
neoplastic cells 716 

— , and monoclonal cold 
agglutinins 716 

glycoproteins 
carbohydrate content 31 

- , desialylated 31 
— , f a t e 31 

, in mouse circulation 
31 

- , erythrocyte membrane 377 
- , interaction 379 
— , lectins 379 
- , lymphocyte membrane 377 
glycosaminoglycan 
- , novel 672 
— , in diabetics 672 
glycosaminoglycans 
- , depolymerizing enzymes 

672 
— , scoliotic children 672 
- , rat 279 
— , liver 279 
— , serum 279 
haematin D-575 689 
haematocrit 
- , fenoterol 687 
- , reference values 621 
- , verapamil 687 
haematology 
- , quality control 649 
- , spin label method 648 
haemodialysis 
- , ax-antitrypsin 241 
— , serum 241 
haemoglobin 

determination 689 
— , by alkaline haematin 

D-575 689 
- , fenoterol 687 
- , glycosylated 686 
— , chronic renal failure 686 
- , reference values 621 
- , verapamil 687 
haemolysate 
- , glucose 885 
haemolysis 
- , interference 615 
— , density measurement 615 
- reagent 255, 885 
hae mo stasis 545 

haemolyzing agent 255, 885 
hair roots 
- , alcohol dehydrogenase 699 
- , aldehyde dehydrogenase 

699 
- , catechol-O-methyltrans-

ferase 672 
HDL-cholesterol 

determination 705 
- , exercise, physical 707 
- , method comparison 752 
- , plasma 737 
- - , and thyroid state 737 
- , and pseudoCholinesterase 

684 
HDL 
- , apoIipoprotein-A 917 
heart 
- , coronary disease 749 
— , lipoproteins 749 
- , magnesium 257 
- , rat 674 
— , enzyme release 674 

, by Ca2 +-paradox 674 
, by digitonin 674 
, by 2,4-dinitrophenol 

674 
nemo- see haemoT 
heparin 
- , action 710 
- , plasma 658 
— , determination 658 

, clinical relevance 658 
hepatic fibrosis 921 
hereditary angioneurotic edema 

17 
heterogeneity 
- , a i -ant i t rypsin 13 
high density lipoproteins 917 
high performance liquid 

chromatography 
- , aldosterone 742 
- , cefotaxime 719 
- , dehydroepiandrosterone 

741 
desacetylcefotaxime 719 

- , 18-hydroxycorticosterone 
742 

- , testosterone 741 
- , uric acid 702 
high voltage electrophoresis 
- , poly amines 698 
histochemistry 
-, 7-glutamyltransferase 237 
hormone 
- , determination 662 
— , enzyme immunoassay 

662 
hydrogen ion activity 829 
18-hydroxycorticosterone 
- , urine 742 
— , high performance liquid 

chromatography 742 
— , radioimmunoassay 742 
hydroxylysyl glycosides 
- , urine 287 
hydroxyproline 

urine 287 
hyperlipoproteinaemia IV 
- , bezafibrate therapy 750 
- - , apolipoprotein C 750 
hypermagnesaemia 257 
hyperthyroidism 909 
hypomagnesaemia 257 
hypophysis 
- , stimulation 867 
hypothyroidism 909 
- , congenital 755 , 807 
- - , screening 755 , 807 

hypoxanthine phosphoribosyl-
transferase 

- , variants 754 
ICP-spectroscopy 591 
IgA 
- , cerebrospinal fluid 7, 245 
— , determination 245 
IgE 
- , serum 145 
- - , method comparison 145 
IgG 
- , cerebrospinal fluid 7, 245 
— , determination 245 
- , creatine kinase binding 677, 

678 
- , neurological diseases 717 
- , particle counting immuno­

assay 701 
- , protein-A binding 677 
- , turbidimetric assay 501 
IgM 
- , cerebrospinal fluid 245 
— , determination 245 
immune complex-like material 
- , liver cirrhosis 717 
- , septicaemia 717 
immunoglobulins 
- , serum 718 
— , determination 718 
immunohistochemistry 
- , parathyrin 739 
immunoturbidimetry 
- , protein determination 501 
- - , measuring time interval 

501 
- - , reaction medium 501 
imprecision 433 
indometacin 
- , and purine metabolism 754 
indoxylphosphate 
- , substrate 682 
- - , phosphatase, acid 682 
information system 
- , emergency laboratory 39 
inhibition 
- , arylesterase 683 
- - , by lanthanum 683 
- , glucose-6-phosphate dehy­

drogenase 49 
— , b y ATP 49 
inhibitors 
- , N-acetyl neuraminic acid 

708 
- - , of thromboxane synthesis 

708 
- , CI esterase 17 
- , monoamine oxidase 921 
- - , j3-aminopropionitrile 921 
- , 5'-nucleotidase 781 
- , sialyltransferase 271 
instruments 
- , evaluation principles 693 
- , specifications 947 
insulin 
- , antibodies 313 
- , deficiency 708 
— , lipid metabolism 708 

, and physical exercise 
708 

- , magnesium metabolism 257 
- , metabolic activity 901 
— , glomerula 901 

, isolated 901 
- , monitoring 732 
- , neuroendocrine function 

test 867 
- , plasma 313 
- , urine 313 



interferences 
- , by drugs 385 
- , gas chromatography 339 
— , ethosuximide 339 
— , valproate 339 
- , haemoglobin 615 
— , density measurement 615 
- , proteins 697 
— , by dextran 697 
- , sialyltransferase assay 271 

sucrose 23 
— , protein pat tern 23 
- , turbidity 149 
- , uric acid assay 59, 363 
— , by ascorbate 363 
interleukin-2 inducing protein 

716 
intestine 
- , magnesium 257 
ion exchange chromatography 
- , catecholamine derivatives 

567 
— , of o-phthalaldehyde 567 
- , orotic acid 293 
- , polyamines 157 
iron 
- , plasma 714 
— , method comparison 714 
- , serum 147 
— , method comparison 147 
isoelectric focussing 
- , enzymes 631 
— , placental 631 
- , Polyacrylamide gel 13 
— , protein separation 13 

, effect of urea 13 
- , transferrins 563 
isoenzymes 
- , amylase 669 , 673 , 680, 

681 
- - , method comparison 681 
- , creatine kinase 676, 677, 

6 7 8 , 6 7 9 
-, 7-glutamyltransferase 673 
- , lactate dehydrogenase 675 
isotachophoresis 

ascorbic acid 715 

17-ketosteroids 741 
kidney 
- , chronic failure 686, 751 
- - , haemoglobin 686 

, glycosylated 686 
— , and lipoproteins 751 
- , damage 686 
— , enzymes 686 

, urine 686 
- , function 551 
- - , and pancreatic function 

test 551 
- , glomerula 901 
— , isolated 901 

, metabolism 901 
, and insulin 901 

- , lesion 378 
— , by neuraminidase 378 
- , magnesium 257 
- , maltase 685 
-, Tarnm-Horsfall glyco­

protein 376 
- - , characterization 376 
- , transplantation 241 , 688 
—, a. i -antitrypsin 241 

, serum 241 
— , pepsinogens 688 

, serum 688 
kinetic method 
- , urea 706 

kallikrein 
- , urine 395 
— , radioimmunoassay 395 

lactate 
- , cerebrospinal fluid 746 
— , meningitis purulenta 746 
- , physical exercise 652 
lactate dehydrogenase 
- , isoenzyme, sixth 675 
— , in cardiogenic shock 675 
- , reference values 305 
— , age dependency 305 
lanthanum 
- , arylesterase inhibition 683 
laser nephelometry 2 2 1 , 245 
- , fibronectin 702, 797, 893 
- , lectin-glycoprotein inter­

action 379 
LDL-cholesterol 
- , Friedewald formula 751 
- , method comparison 752 
- , significance 751 
lead 
- , elimination 163 
lectin 
- , receptors 377, 384 
- - , leukemia cells 377 
- - , mammary gland 384 
- , sponge 380 
- - , function 380 
lectins 
- , affinity chromatography 

381 
- , definition 373 
- , enzyme differentiation 379 
- , galactose specific 376 
— , and galactans 376 
- , interaction 379 

glycoproteins 379 
- , invertebrates 373 
- , plants 373 
- , protein binding 382 
- , receptors 380 
— , plexus chorioideus 380 
- , specificity 373 
- , structure 382 
- , trypanosome characteriza­

tion 383 
- , vertebrates 373 
Lesch-Nyhan syndrome 
- , fibroblasts 754 
— , metabolism 754 
leukaemia 
- , cells 3 7 7 , 6 5 5 , 6 9 0 
— , ATP 690 

, and cytotoxic sub­
stances 690 

— , glucocorticoid receptors 
655 

— , lectin receptors 377 
- , serum 716 
— , folate binding 716 
leukocytes 
- , cerebrospinal fluid 7 
- , counting 691 
^d i f fe ren t ia t ion 647, 6 9 1 , 

692 
- , elastase 699 
- , reference values 621 
lipids 
- , metabolism 708 
- - , in insulin deficiency 708 

, and physical exercise 
708 

lipoprotein lipase 753 
lipoprotein X 
- , catabolism 754 

lipoproteins see also HDL, 
LDL, VLDL 

- , carbohydrate content 752 
- , and dialysis 751 
- , method comparison 753 
- , physical exercise 652 
- , serum 749 
— , coronary heart disease 

749 
/Mipotropin 
- , preparation 736 
- , determination 736 
lithium 
- , therapy 867 
- - , depressive patients 867 
liver 
- , carbon tetrachloride poi­

soning 111 
- , cell injury 684 
- - , proteoglycan synthesis 

684 
- , cirrhosis 137, 717 
— , corticosteroid binding 

globulin 137 
— , immune complex-like 

material 717 
— , sex hormone binding 

globulin 137 
- , chronic diseases 737 
- - , sex hormones 737 
- - , thyroid hormones 737 
- , diseases 893 
— , fibronectin 893 

fibrosis 921 
— , and monoamine oxidase 

921 
, serum 921 

- , foetal 748 
— , adenylate cyclase 748 

, and chorionic gonado­
tropin 748 

-, 7-glutamyltransferase 237 
- - , and ethanol 237 
- , glycosaminoglycans 279 
- , injury 111, 279 
- - , proteins 111 

, ribosomal 111 
— , r a t 279 
- , magnesium 257 
logit transformation 105 
lung 
- , diseases 13 
—, a i -antitrypsin 13 
- , maturity 749 
lymph nodes 
- , magnesium 257 
lymphocytes 
- , membrane 377 
— , glycoproteins 377 
lysozyme 694 
macro creatine kinase 677, 678 
a2-macroglobulin 
- , chromogenic assay 671 
- , plasma 221 
— , determination 221 
- , serum 67 
- - , Dyggve-Melchior-Oausen 

syndrome 67 
- , serum/CSF gradient 671 
magnesium 
- , analysis 257 
- , biochemical functions 257 
- , distribution 257 
— , extra-/intracellular 257 
— , hormonal regulation 257 
— , organelles 257 
- , excretion 257 
- , human body 257 

magnesium 
- , organs 257 
- , physico-chemical state 257 
— , extra-/intraceliular 257 
- - , organelles 257 
- , plasma 257 
- , resorption 257 
- , serum 257 
- , t ransport 257 
magnetic solid-phase radio-

immuno-assay 706 
maltase 
- , determination 685 
— , kidney preparat ion 685 
— , urine 685 
mammary carcinoma 
- , oestrogen receptors 653 
mammary gland 
- , lectin receptors 384 
malnutri t ion 
- , protein 287 
— , collagen metabol i tes 287 

, urine 287 
mass spect rometry 
- , steroid epoxides 937 
mast cell degranulating peptide 
- , membrane interact ion 723 
matrix effects 
- , precision 461 
May-Grünwald-Giemsa staining 

691 
MCH 
- , reference values 621 
MCHC 
- , reference values 621 
MCV 

reference values 621 
mechanical oscillator technique 
- , density 233 
— , measurement of 233 
mechanization 
- , definition 455 
- , enzyme immunoassay 197 
medroxyprogesterone 
- , receptor binding 729 
melanoma 
- , steroid binding 724 
melatonin 
- , synchronization of cell 

function 763 
m e l i t t i n 7 2 3 
membrane 
- , interaction 723 
— , of mast cell degranulating 

peptide 723 
meningitis purulenta 
- , lactate 746 
— , cerebrospinal fluid 746 
mercury 
- , determination 714 
— , atomic absorpt ion 

spectrometry 714 
metabolism 
- , physical exercise 651 
metanephrine 
- , thin-layer chromatography 

413 
methionine adenosy t r ans ­

ferase 
- , schizophrenia 763 
method comparison 
- , amylase isoenzymes 681 
- , blood alcohol 721 
- , cholesterol 595 , 752 

IgE 145 
- , iron 147, 714 
- , lipoproteins 753 
- , oestrogens 731 
- , phosphatase, acid 681 



method comparison 
protein, total 697 

- , statistical problems 433 
- , thyrotropin 807 
— , radioimmunoassay 807 
- , uric acid 702 
method dependence 
- , assigned values 461 
- , precision 461 
method description 78 
methotrexate 
- , serum 169 
— , enzyme immunoassay 

169 
3-methoxy-4-hydroxyphenyl-

glycol 
- , urine 579 
— , gas chromatography 579 
3-methoxytyramine 
- , thin-layer chromato­

graphy 413 
Nl-methyl adenosine 
- , urine 696 
— , determination 696 
methylation 
- , enzymatic 413 
— , catecholamines 413 
N7-methyl guanosine 
- , urine 696 
— , determination 696 
3N-methylhistidine 
- , urine 756 
— , and muscle catabolism 

756 
5-methyltetrahydrofolate 
- , binding 715 
- - , to cow's milk protein 715 
methyltrienolone 
- , receptor binding 729 
Michaelis constant 
- , CI esterase 17 
mitochondria 
- , creatine kinase 679 
monoamine oxidase 
- , determination 921 
— , serum 921 

, in hepatic fibrosis 921 
- , inhibition 921 
— , by 0-aminopropionitrile 

921 
- , schizophrenia 763 
morbus Crohn 
- , fibronectin 797 
mucopolysaccharidoses 67 
multiple sclerosis 

IgG717 
muscle 
- , catabolism 755 
— , 3N-methyihistidine 755 

, urine 755 
- , magnesium 257 
myelin basic protein 
- , enzyme immunoassay 345 
myocardial infarction 
- , creatine kinase-MB 676 
- , enzymes 679 

NADPH-cytochrome reductase 
775 

1-naphthol 
- , coupling 603 
— , with fast red TR 603 
neonates 
- , bilirubin 27 
— , serum 27 

, survey report 27 
- , calcitonin 747 

parathyrin 747 

neoplastic cells 
- , glycoconjugate-associated 

antigens 716 
— , and monoclonal cold 

agglutinins 716 
nephelometry 
- , laser 221 
—, Q!2 _ a n t ip l a smin 221 
— , anti thrombin III 221 
— , a2-macroglobulin 221 
- , proteins 123, 245 
— , cerebrospinal fluid 123, 

245 
nephrotic syndrome 381 
neuraminidase 
- , kidney lesion 378 
neurophysins 
- , preparation 736 
neurosyphilis 
- I g G 7 1 7 
neutron activation analysis 
—, aluminium 403 
- , phosphorus 403 
nickel 

inhibitor 781 
— , 5'-nucleotidase 781 
non-carboxylated coagulation 

factors 710 
norepinephrine 
- , plasma 367, 413 
— , exercise 367 
— , radioenzymatic assay 367 
normal range 

corticosteroid binding 
globulin 137 

- , sex hormone binding 
globulin 137 

normetanephrine 
- , thin-layer chromato­

graphy 413 
nucleic acids 
- , metabolism 901 
— , glomerula 901 
5'-nucleotidase 
- , inhibitors 781 
- , spectrophotometric assay 

781 
- , serum 333 
— , AutoAnalyzer II 333 
oestradiol 
- , and sex-hormone binding 

globulin 730 
oestradiol-170 
- , enzyme immunoassay 664 
oestradiol-fluorescein con­

jugate 727 
oestriol 
- , pregnancy 748 
oestrogens 

binding 724 
— , melanoma 724 
- , enzyme immunoassay 735 
- , receptor 653 , 728 
— , capacity modulation 728 

, by phosphatidyl choline 
728 

— , melanoma 653 
- , serum 327 
— , total 327 

, enzyme immunoassay 
327 

- , urine 731 
— , method comparison 731 
oligosaccharides 
- , affinity chromatography 381 

separation 381 
organization 
- , laboratory 455 

organ preservation 
- , heavy water 747 
organs 
- , alcohol dehydrogenase 699 
- , aldehyde dehydrogenase 

699 
ornithine transcarbamylase 
- , deficiency 293 
orotic acid 
- , urine 293 
— , determination 293 
oscillator technique 
- , density measurement 615 
osmolality 829 
osmotic concentrat ion 829 
outliers 
- , recognition 4 3 3 
oxygen 
- , dissociation curves 689 
— , determination 689 
- , half saturation pressure 

690 
— , determination 690 
- , partial pressure 829 

palmitic acid 
- , free 193 
— , in bile 193 
pancreas 
- , diseases 763 
— , trypsin 763 
- , function test 551 
— , oral 551 

, N-benzoyl-L-tyrosyl-p-
aminobenzoic acid 551 
, and renal function 551 

pancreatectomy 
- , and somatotropin release 

708 
— , physical exercise 708 
paracetamol 
- , copper excretion 713 
- , zinc excretion 713 
parathyrin 
- , adsorption on surfaces 595 
- , assay 664 
- , localization 739 
— , immunohistochemical 

739 
- , magnesium metabolism 257 
- , radioimmunoassay 739, 

789 
— , homologous 789 
— , influence of the tracer 

739 
- , serum 747 
— , neonates 747 
— , pregnancy 747 
particle counting immuno­
assay 
- , proteins 701 
- , thyroxine 701 
PCV 
- , reference values 621 
penicillamine 
- , copper excretion 713 
- , zinc excretion 713 
pepsinogens 
- , serum 688 , 700 
— , radioimmunoassay 688, 

700 
peptide hormones 
- , reversed-phase chromato­

graphy 731 
peptides 
- , bee venom 723 
— , and granulocyte migra­

tion 723 

perfusion 
- , placenta 747 
— , dehydroepiandrosterone 

metabolism 747 
peroxidase 
- , assay 345 
— , enzyme immunosorbent 

assay 345 
pH 829 
phage test 1 
Phenazone 
- , plasma 817 
— , gas chromatography 817 
phenobarbital 
- , serum 227 
— , determination 227 
phenylalanine 
- , metabolism 755 
— , pregnancy 755 
phenylketonuria 755 
phenylpyruvic acid 
- , blood 755 
Phenytoin 
- , serum 227 
— , determination 227 
phosphatase, acid 
- , determination 603 
— , continuous 603 
- , prostate 669 , 6 8 1 , 682 
— , method comparison 681 
- , prostate carcinoma 297 
- , prostatic 627 
— , determination 627 
phosphatase, alkaline 
- , stabilization 6 9 8 
phosphatidyl choline 
- , oestrogen receptor 728 
— , capacity modulation 

728 
phospholipids 

unsaturated 750 
— , serum 750 
phosphorus 
- , bone biopsy 4 0 3 
- - , neutron activation 

analysis 403 
phosphorylation 
- , proteins 111 
— , carbon tetrachloride 

poisoning 111 
physical chemistry 
- , quantities and units 829 
pineal gland 
- , synchronization of cell func­

tion 763 
placenta 
- , aminopeptidases 631 
- , cystine aminopeptidase 631 

dehydroepiandrosterone 
metabolism 747 

- , proteins 821 
placental lactogen 748 
- , enzyme immunoassay 735 
plasma see also blood, serum 
- , adrenal steroid hormones 

740 
— , circadian variation 740 
— , episodic variation 740 
- , 5-androsten-3/3, 17/3-diol 

117 
-, <*2-antiplasmin 221 
- , antipyrine® 817 
— , gas chromatography 

817 
- , ant i thrombin III 221 
- , bupivacaine 351 
- , cAMP 909 
— , after glycagon 909 



plasma see also blood, serum 
- , catecholamines 4 1 3 , 431 
- - , conjugated 431 
— , determination 413 

, radioenzymatic 413 
- , colloid osmotic pressure 

233 
- , corticotropin 740 
— , circadian variation 740 
— , episodic variation 740 
- , Cortisol 740 
— , diurnal variation 740 
- , C-peptide 313 
- , C-reactive protein 701 

dehydroepiandrosterone 
117 

- , density 615 
— , and haemolysis 615 
- , dopamine 367 
- , enzymes 89 
— , IFCC methods 89 
- , epinephrine 367 
- , fibronectin 797, 893 
— , liver diseases 893 
-, 7-glutamyltransferase 237 
— , and ethanol 237 

HDL-cholesterol 737 
— , and thyroid state 737 
- , heparin 658 
— , clinical relevance 658 
— , determination 658 
- , insulin 313 
- , iron 714 
— , method comparison 714 

a2-macroglobulin 221 
- , magnesium 257 
- , norepinephrine 367 
- , peptide hormones 731 
— , separation 731 
- , Phenazone 817 
- - , gas chromatography 817 
- , polyamines 157 
- , proinsulin 313 
- , protein 744 
— , variation 744 
- , proteins 615 
— , determination 615 

, oscillator technique 615 
- , renin 367 
- , 0-thromboglobulin 656 
— , clinical significance 656 
— , determination 656 
platelets 
- , adenosine nucleotides 712 
- , reference values 621 
- , tetrahydro-0-carboline 133 
- , te t rahydronorharmane 133 
- , thromboxane synthesis 708 
— , inhibition 708 

, by N-acetyl neuraminic 
acid 708 

plausibility 
- , intervals 694 
— , age 694 
— , sex 694 
plexus chorioideus 
- , lectin receptors 380 
podocytes 

glomerular 381 
— , and lectins 381 
Polyacrylamide gel electro­

phoresis 
- , sample preparation 23 
polyamines 
- , plasma 157 
— , determination 157 
- , urine 157, 698 
— , cancer patients 698 
— , determination 157 

polyarthritis, chronic 
- , N-acetylglucosaminidase 

53 
— , urine 53 
- , proteins 53 
— , urine 53 

, diselectrophoresis 53 
potassium 
- , urine 703 
practicability 78 
prealbumin 
- , cerebrospinal fluid 7, 245, 

746 
— , determination 245 
precision 69, 78, 433 
- , matrix effects 461 
- , method comparison 461 
prednisone 
- , leukemia t reatment 690 
— , ATP 690 
pregnancy 
- , calcitonin 747 
- , complications therapy 748 
— , and oestriol 748 
- - , and placental lactogen 

748 
- - , and progesterone 748 
- , parathyrin 747 
- , phenylalanine 755 
— , metabolism 755 
- , progesterone 355 
— , urine 355 
pregnancy monitoring 
- , pregnancy-specific ^ -g lyco -

protein 701 
pregnancy specific ßi-globulin 

821 
pregnancy-specific ß i -glyco­

protein 
- , enzyme immunoassay 701 
- , radioimmunoassay 701 
- , pregnancy monitoring 701 
--, tumour marker 701 
pressure 
- , colloid osmotic 233 
- , partial 829 
— , carbon dioxide 829 
- - , oxygen 829 
primidone 
- , serum 227 
— , determination 227 
processor 
- , specifications 947 
progesterone 
- , pregnancy 748 
- , radioimmunoassay 734 
- , urine 355 
— , determination 355 
progestine 
- , binding 724 
— , melanoma 724 
proinsulin 
- , plasma 313 
- , urine 313 
prolactin 
- , serum 867 
— , after insulin 867 
- - , after thyroliberin 867 
promegestone 
- , receptor binding 729 
prostate 
- , carcinoma 297 
— , phosphatase, acid 297 
- , phosphatase, acid 627, 669, 

6 8 1 , 6 8 2 
— , determination 627 , 6 8 1 , 

682 
, with indoxylphosphate 

682 

protease 
- , inhibitors 671 
— , in endotaxaemia 671 
proteases 
- , amniotic fluid 749 
protein 
- , cow's milk 715 
— , folate binding 715 
— , 5-methyltetrahydrofolate 

binding 715 
- , determination 501 
— , immunoturbidimetry 

501 
- , interleukin-2 inducing 716 
— , serum 716 
- , leukaemia serum 716 
— , folate binding 716 
- , malnutri t ion 287 
- , metabolism 901 
— , glomerula 901 
- , plasma 744 
— , variation 744 
- , synthesis 111 
— , liver 111 

, after carbon tetra­
chloride 111 

- , total 687, 696 , 697 
— , determination 696, 697 

, method comparison 697 
— , fenoterol 687 
— , verapamil 687 
protein-A 
- , IgG binding 677 
- , macro enzyme binding 677 
protein binding 
- , clobazepam 209 
protein pattern 
- , cerebrospinal fluid 23 
— , and sample preparation 23 
proteins 
- , cerebrospinal fluid 123 
— , nephelometry 123 
- , lectin binding 382 
- , placental 821 
- , plasma 615 
— , determination 615 

, oscillator technique 615 
- , stabilization 684 
— , by heavy water 684 
- , urine 53 
- - , disc electrophoresis 53 

, value, diagnostic 53 
proteoglycans 
- , synthesis 684 
— , in liver cell injury 684 
pseudoCholinesterase 
- , and HDL-cholesterol 684 
purines 
- , metabolism 754 
—, Lesch-Nyhan syndrome 

754 
putrescine 

- , determination 157 

quality 
- , requirements 861 
— , health care 861 
quality control 855, 861 
- , assessment of methods 78 
- , biotransformation enzymes 

775 
- , haematology 649 
- , internal 535 
- , principles 69, 78 
- , radioimmunoassay 215 
- , survey, external 183, 511 
— , Cortisol 183 
— , thyroxine 511 
— , tr i iodothyronine 511 

quality control 
- , terminology 6 9 
quantities 829 
radioenzymatic assay 
--, catechol-O-methyltrans-

ferase 672 
— , hair root cells 672 
radioimmunoassay 
- , aldosterone 742 
- , 5-androsten-3/3, 170-diol 117 
- , anti-Factor VIII clotting 

activity 711 
- , apolipoprotein A-I 917 
- , apolipoprotein A-II 917 
- , cAMP 732 
— , inhibition by EDTA 732 
- , chenodeoxycholic acid 491 
- , cholic acid 491 
- , confidence intervals 879 
- , creatine kinase-B 678, 679 
- , data 660 
— , computer processing 660 
- , dehydroepiandrosterone 

1 1 7 , 7 4 1 
- , evaluation 215 , 879 
- , Factor VTII-related antigen 

711 
- , F-CB3 711 
- , fibrinopeptide-A 711 
- , homologous 7 8 9 
— , parathyrin 789 
- , 18-hydroxycorticosterone 742 
- , kallikrein 395 
- , magnetic solid-phase 706 
- , pepsinogens 6 8 8 
- , phosphatase, acid 6 8 1 , 682 
- , pregnancy-specific ß\-glyco­

protein 701 
- , progesterone 734 
- , quality control 215 
--, parathyrin 739 
— , influence of the tracer 739 
- , solid phase 585 
— , parathyrin 585 
- , somatostatin 734 
- , standard curve 105 
- - , calculation 105 
- , standardization 659 
- , testosterone 741 
- , thyrotropin 807 
- - , method comparison 807 
- , thyroxine 5 7 1 , 700 
— , separation system 700 
- , t r i iodothyronine 571 
radioimmunosorbent test 

IgE 145 
radioreceptor assay 
- , somatostatin 734 
rapid tests 
- , CSF diagnosis 7 
— , sensitivity 7 
rat 
- , glycosaminoglycans 279 
— , liver 279 
— , serum 279 
RBC 
—, reference values 621 
receptors 
- , cAMP 656 
- - , tissue 656 

, malignant 656 
- , glucocorticoid 655 
— , leukaemia cells 655 
- , oestrogen 653 , 7 2 8 
— , capacity modulat ion 728 

, by phosphat idyl 
choline 728 

— , mammary carcinoma 653 



receptors 
steroid 654, 725, 726, 727, 
728 , 729 

— , determination 725, 726, 
727, 728 , 729 

— , endometr ium 654 
— , stability 726 
- , studies 653 
— , principles 653 
reference material 
- , coagulation 744 
reference range 
- , glucose 745 
— , bivariate 745 

, CSF/Serum 745 
reference values 
- , aluminium 591 
— , serum 591 
- , children 713 
— , c o p p e r 713 

, serum 713 
, urine 713 

— , zinc 713 
, serum 713 
, urine 713 

- , haematology 621 
- , lactate dehydrogenase 305 
— , age dependency 305 
reliability 
- , criteria 197 
— , enzyme immunoassay 197 
renal damage 
- , tubular 53 
— , N-acetylglucosaminidase 

53 
, urine 53 

— , disc electrophoresis 53 
, urine proteins 53 

renin 
- , plasma 367 
— , exercise 367 
renin-angiotcnsin-aldosterone 

system 
- , fenoterol 687 

verapamil 687 
resorption 
- , magnesium 257 
reversed-phase chromato­

graphy 
- , peptide hormones 731 
ribosomes 
- , proteins 111 
— , in liver injury 111 
rifampicin 
- , and Cortisol 897 
— , blood 897 

of men 897 
- , and testosterone 897 
— , blood 897 

, of men 897 
risk populat ions 
- , identification 763 
— , enzyme tests 763 
sample 
- , preparat ion 23 
— , Polyacrylamide gel electro­

phoresis 23 
—, processor 692 
sampling 
- , specifications 947 
Scherer medal 929 
schizophrenia 
—, methionine adenosyltrans-

ferase 763 
„Schneller Block11 693 
scintigraphy 
- , immune 821 

scoliosis 
- , in children 672 
- - , glycosaminoglycans 672 
screening 
- , cystinuria 303 
- , hypothyroidism 755, 807 
— , congenital 7 5 5 , 807 
seminal plasma 
- , fibronectin 797 
septicaemia 
- , immune complex-like 

material 717 
serotonin 
- , synchronization of cell 

function 763 
serum see also blood, plasma 
- , albumin 96 
— , standard 96 
- , aluminium 591 
- - , emission spectral 

analysis 591 
- , antiepileptics 720 
— , enzyme immunoassay 

720 
— , gas chromatography 720 
- , bilirubin, total 27 
— , neonates 27 

, survey report 27 
- , carbamazepine 227 
- , carcinoembryonic antigen 

175 
- , calcitonin 747 
— , neonates 747 
— , pregnancy 747 
- , cefotaxime 719 
- , chenodeoxycholic acid 

491 
- , cholesterol 752 
- , choiic acid 491 
- , clobazepam 209 

copper 712, 713 
- - , determination 712 

-, reference values 713 
, children 713 

corticosteroid binding 
globulin 137 

- , Cortisol 183, 867 
— , after insulin 867 
— , quality control survey 

183 
— , after thyroliberin 876 
- , creatine kinase 675 , 676, 

679 
—, Duchenne muscular 

dystrophy 675 
- - , isoenzymes 676, 679 

, acute myocardial 
infarction 676 

, acute craniocerebral 
damage 676 

- , creatinine 385, 423 
— , determination 385 
— , variation 423 
- , deacetylcefotaxime 719 
- , delipidation 917 
— , high density lipoproteins 

917 
— , apolipoproteins 917 
- , enzymes 89 
— , IFCC methods 89 
- , ethanol 722 
— , microdetermination 

722 
- , ethosuximide 339 
— , gas chromatography 

339 
fucosyltransferase 670 

— , tumour therapy moni­
toring 670 

serum see also blood, plasma 
- , glucose 49, 867 
— , after insulin 867 
— , after thyroliberin 867 
— , kinetic determinat ion 49 

, hexokinase method 49 
- , glycosaminoglycans 279 

IgE 145 
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Summary: Standard curves from 150 determinations of 10 different hormone radioimmunoassays have been evaluated 
using the following four procedures: logit transformation as performed by Rodbard,Healy'$ 4-component-logit, 
spline approximation and a linear interpolation program. The results, calculated by computer, have been compared 
with manual analysis as the reference method. The influence of various correction factors has been studied by 
artificial insertion of outliers. 
Approximately two thirds of all investigated curves could be calculated with almost equal success using all 4 methods. 
In calculating the remaining third of the standard curves, each method showed characteristic errors which depended 
upon the reliability of the assay data and the kind of outliers. 
The results suggest that the smoothing by spline function is the most flexible method in approximating a radio­
immunoassay standard curve. In comparison with the other methods it is less influenced by random errors and fits 
the characteristic and symmetry of the ideal curve most exactly. 
The 4-component logit which has been extended by data screening is an improvement of the original logit transfor­
mation. Certain reservations exist, however, in elimination of outliers because of the dispersion of the data points, 
and also because of the arbitrarily set thresholds. 

Vergleich unterschiedlicher Algorithmen zur Berechnung von Radio immunoassay-Standardkurven 
Zusammenfassung: Die Standardkurven aus 150 Radioimmunoassays (RIA) von 10 Hormonbestimmungen wurden 
nach 4 Verfahren - nämlich der Logit-Transformation nach Rodbard, dem 4-Komponenten-Logit von Healy, der 
Spline-Approximation und einem linearen Interpolationsprogramm — mittels EDV berechnet und die Ergebnisse mit 
der graphisch manuellen Auswertung als Bezugsmethode verglichen. Durch artifizielles Einfügen von Ausreißern 
wurde der Einfluß verschiedener Korrekturglieder untersucht. 
Etwa zwei Drittel aller untersuchten Kurven ließen sich mit den 4 Verfahren annähernd gleich gut berechnen. Das 
letzte Drittel führte bei den einzelnen Methoden in Abhängigkeit von der Güte der Ausgangsdaten und der Art der 
aufgetretenen Ausreißer zu für die jeweiligen Berechnungsverfahren charakteristischen Fehlern. 
Die Ergebnisse zeigen, daß die Glättung mittels Spline Funktionen die flexibelste Methode zur Approximation einer 
RIA-Standardkurve ist. Sie erweist sich gegenüber fehlerbehafteten Daten stabiler als die anderen Methoden und 
paßt sich der Charakteristik und Symmetrie der zu berechnenden Kurven am genauesten an. 
Das mit einem Datenscreening erweiterte 4-Komponenten-Logit stellt eine Verbesserung der ursprünglichen Logit-
Transformation dar, wenn auch prinzipielle Bedenken gegen eine Ausreißereliminierung auf Grund der Streuung 
von Meßpunkten wegen der unsicheren Bestimmung der Schwellenwerte bestehen bleiben. 

Introduction 
Influenced by the increasing number of radioimmuno-
logical samples stemming from clinical routine and 
research, methods for the calculation of the assay stand­
ard curves directly from count rates have increasingly 
replaced the classical graphic-manual evaluation proce­

dure. Since the first publication of Rodbard et al. (1), 
describing the logit transformation, numerous publica­
tions have been written about modifications of this 
approach (2,3) . Equally numerous procedures have been 
*) Supported by the Deutsche Forschungsgemeinschaft (SFB 51) 
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described, which mostly employ geometrical functions 
approximating the sigmoid form of the radioimmuno­
assay standard curve — some with more success than 
others (4, 5, 6). It is notable that some of these calculat­
ing procedures show considerable deviations from the 
original data, especially in those cases of more than 
usually oscillating curves. 
The aim of this publication was to compare four well 
known procedures for the calculation of radioimmuno­
assay standard curves based on different mathematical 
algorithms. The reference method for all data was the 
manual graphical approach2). 

Materials and Methods 
For the comparison three methods of broad general applicability 
and equal mathematical complexity were selected. All methods 
based on geometric functions were rejected because of their 
rigidity. As an additional method, a procedure was chosen which 
required only a minimum of mathematical calculation, in order 
to justify the use of the other three algorithms. In this com­
parison the four following methods were chosen. 
A l g o r i t h m s 
Logit transformation (LoR) 
The logit transformation (8) a t tempts to linearise the radio­
immunoassay standard curve by a transformation of the ordinate 
according to the formula: 

(Equ. 1) y = B - N 
B 0 - N 

(Equ. 2) 9 - logit y = log 

II) Calculation of the standard curve, using the working logit 
but not the weighting procedure. 

Ill) Calculation of the standard curve, using neither working 
logit nor weighting procedure. 

4-component-logit (LoH) 
This procedure has been described by Healy (2), and uses the 
following equations: 
(Equ. 4) y = a + b • q 

z 
(Equ. 5) q = — ; 

z + 1 
(Equ. 6) z = e 
6) in 5) in 4) 

c - d • In x 

y = count rate 
a is initially BQ, than optimized 

b is initially N, than optimized 
c, d = curve parameters, which are 

optimized during calculation 

x = standard concentration 
ac-d • In x 

(Equ. 7) 

(Equ. 8) 

y = a + b -
1 + e c-d • In x 

y - a 
b 

ac - d • In x 
1 + e c - d • In x 

l - y 

Parameters a and b are obtained from a linear regression, setting 
up the parameters c and d at first arbitrarily, and then optimizing 
them by iteration. An outlier screening is done by statistical 
analysis before proceeding to the curve calculation part of the 
program. This eliminates replicates with too large a standard 
deviation as well as mean values of measure points which lie too 
far apart in the preliminary calculated curve. The actual criteria 
for the outlier screening routine are calculated for each assay 
individually from the standard deviations of the rough data. The 
program version used for the comparison was kindly supplied by 
the author and was able to be run on the depar tment computer 
without modification. 

(Equ. 3) working-logit: # = y - y 
y ( i - y ) 

+ y 

B = count rate of the bound fraction 
B(J> = count rate of the bound fraction of the zero standard 
N = non-specific binding 
The variables with the bar stem from the respective previous 
iteration. 
The mathematical part of the computer program represents a 
weighted regression, which gives preference to the data points 
with lower count rates. This corresponds to the hypothesis 
that precision decreases with increasing count rates (error model 
2 of Rodbard & Lewald (8)). The straight line, representing the 
standard curve, is calculated from the means of the count rates, 
the corresponding standard concentrations and a linear equation, 
determining the weighting of the means. The first rough calcula­
tion of an unweighted regression line is followed by the deter­
mination of the weighting equation. In addition, the mean values 
of the replicates are corrected by using the so called "working 
logit". This iteration is done five times. The program used for 
our comparison was established in a modular way as published 
by Rodbard & Hütt (3). Proceeding from this logit-transforma-
tion, which alternates the rough data by means of weighting 
and working logit, three further modifications were developed: 

I) Calculation of the standard curve, using the weighting proce­
dure but without the working logit. 

2) Preliminary results have already been presented a t the Annual 
Congress of the German Society for Endocrinology in 
1975 (7). 

Spline approximation 
Smoothing by spline functions is a widespread method in both 
technology and physics for the curve fitting of data, which are 
affected by errors due to experimental reasons (9). In this 
algorithm, the weight of each measure point is determinated by 
the actual standard deviation of the replicates of each standard 
concentration (10, 11). The final curve passes closer to a mean 
value when the standard deviation about this point is smaller. 
This is influenced by a smoothing factor, which limits the sum 
of the distances of each mean value to the final curve, dependent 
upon the corresponding standard deviations (formula 11). The 
oscillation of the curve is minimized by reducing the square of 
the area under the second derivative of the curve to a minimum 
(formula 12). Each standard curve is composed of 3rd degree 
polynomial functions definable as sectors between two adjacent 
measure points and which are twice derivable at their connecting 
points. The final function is that one from all twice derivable 
functions g (x), which minimized condition 12 with respect to 
condition 11 . 

(Equ. 9) g ( x ) = fj(x) X j < x < x i + 1 i = 0, n 
(Equ. 10) fj(x) = a i + b i ( x - x i ) + c i ( x - x i ) 2 + d i ( x - x i ) 3 

" g ( X j ) - V i 
(Equ. 11) S = ( ) 2 < s 

i = 0 s d i 

(Equ. 12) / g" (x) 2 dx -> minimum 
x 0 
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(Equ. 13) s = n - f ; 1 . 5 > f > 0 . 2 
yj = mean percent bound of Xj 
Xj = standard concentration 
sdj = standard deviation of Xj 
s = smoothing parameter 
n = number of concentrat ion steps of the standard curve 
f = smoothing factor 
24, b j , Cj, dj = evaluated polynomial parameters 
Linear interpolation (I-Pol) 
This method connects the mean values of the replicates with 
straight lines. It has deliberately been chosen as the simplest 
procedure of expressing the standard curve mathematically. 
D a t a p r o c e s s i n g e q u i p m e n t 
A Siemens 404 /3 computer with 64 kilobytes, disc operating 
system, plotter , fast printer, punched tape, and punched card 
devices was used. All programs were written in F O R T R A N IV. 
The rough data were taken from 125 routine assays of 10 differ­
ent hormones ( thyrotropin, tr i iodo-thyronine, thyroxin, lutropin, 
follitropin, somatotropin, prolactin, gastrin, insulin and arginin-
vasopressin), and 25 standard curves from a quality control 
survey on the radioimmunoassay of insulin, organized by the 
German Diabetes Association in 1974. The number of concentra­
tion steps ranged from six to ten, that of the replicates from two 
to five. In most of the assays serial dilution of standards was 
used. 
C o m p a r i s o n p r o c e d u r e 
At first, each curve was drawn by hand as carefully as possible 
in a coordinate system with a 40 cm logarithmic abscissa (hor­
mone concentrat ion) and a 50 cm linear ordinate (y = (B - N)/ 
(B0 - N) X 100%). At each 3%-step on the ordinate, the corre­
sponding x-value was read from the abscissa. These 30 data 
pairs were punched on papertape and stored on a disc. The 
4 mathematical curve fitting procedures were carried out next 
using on-line plotting routines fitted into the same coordinate 
net . The corresponding pairs of data from these procedures and 
the manual reference method were listed on a fast printer, to­
gether with the percentage of differences when compared with 
the reference method, as well as the differences between the 
mathematical approaches. The maximal and mean differences 
between two methods were evaluated for further statistical 
calculations only within the steep part of the curves from 77 
to 2 3 % B/B0 . In addit ion to the 150 comparisons, a further 
60 comparisons were run, after artificial insertion of outliers, 
to test the influence of weighting routines as well as questions 
about the curve symmetry. 

Results 
Types of errors 
By summarizing the differences between the results of 
the compared methods, the following types of errors 
could be characterized (fig. 1). 
a) Differences in the results of two methods because of 
the calculation of two curves with different slopes 
(type 1 error, fig. la). 
b) Correspondence of the results of two methods only 
in one part of the curve (type 2 error, fig. lb). 
c) Deviations due to distortion of the curve segments 
(type 3 error, fig. lc) or the whole curve (type 4 error, 
fig. 1 d), resulting from outliers with small or large 
standard deviations, respectively. 

log dose log dose 

Fig. 1. Schematic representation of the 4 occurring types of 
error. 

In all cases with more than 15% maximum error — 
shown in 25% of all comparisons — it was possible to 
use this scheme. Table 1 shows a subdivision of those 
cases in which deviations of more than 15 or 20% were 
found. The differences between the 4 mathematical 
methods and the reference method, as well as those be­
tween the mathematical methods, including the types 
of errors, were listed. 
Results of the comparison 
between the mathematical methods 
and the reference method 
Table 1 shows that the spline-approximation has the 
smallest differences when compared with the manual 
Tab. 1. Subdivision of those cases, in which errors greater than 

1 5 % were found. 

N = 150 Percentage Types of errors 
Comparison of of cases 

with 
maximum 
deviation 
greater greater 
than 
20% 

than 
1 5 % 1 2 3 4 

Reference method 
against spline 

4 12 2 2 - 2 

Reference method 
against LoR 

12 30 10 1 - 4 

Reference method 
against LoH 

6 16 4 4 - -
Reference method 
against I-Pol 24 40 - - - -

Spline against LoR 8 24 14 4 3 3 
Spline against LoH 6 14 6 5 2 1 
LoR against LoH 5 18 4 13 - 1 
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approach (12). Differences larger than 15% hormone 
concentration were found in 12% of all cases. With the 
Healy method (LoH) however, these errors occurred in 
16% and with the logit program of Rodbard (LoR) in 
30% of the comparisons. The division into types of 
error showed that in most of the cases LoR had type 1 
error, i. e. the calculated curve is in 9 of 10 cases less 
steep, and in the remaining case steeper, than the refer­
ence curves. 
In the part of the standard curve examined, the differ­
ence between hand and spline was in 85% of the cases 
smaller than between hand and LoR. In only 6% of the 
cases was the reverse seen. In 86% of the cases the 
difference between hand and LoH was as large as the 
difference between hand and LoR. Only in the remaining 
14% was LoH an improvement. 
The linear interpolating program (I-Pol) showed in most 
of the cases an oscillating course around the other curves, 
and the results were scattered within the range of the 
other methods. In 60% of the comparisons, the differ­
ences between I-Pol and the reference method, or the 
other computerized methods represented less than 15% 
of the hormone concentration. 
Comparison between the spline-approximation 
and the logit-modifications 
By comparing only the mathematical methods, the 
greatest differences occurred between spline and LoR. 
In 24% of the cases, differences of more than 15% 
hormone concentration were found. A mean difference 
within the steep part of the curves of 6% hormone con­
centration was observed between spline and LoR. The 
differences between the original data and the ordinate 
values of the calculated curves were in 95% of the com­
parisons smaller with spline than with LoR, and in 5% 
of the comparisons they were equal (13). In most of the 
cases type 1 errors were found with LoR giving the 
flatter curve. By comparing LoR with LoH we found 
deviations greater than 15% in all cases where the 
Healy program eliminated standard measure points with 
its outlier screening routine. Here in most of the cases 
type 2 errors were found. In 76% of the comparisons, 
coincidence of LoR and LoH was found to be within 
2% hormone concentration. 
For all 4 investigated algorithms it was found that the 
results, calculated by one of the methods, were always 
within a one standard deviation range of the other three 
methods. 
In contrast to Rodbard &Hutt (3), no significant 
correlation between the standard deviations of the 
measure points and their count rates was demonstrated. 
Influence of the correction-routine 
of the LoR-method 
In this part of the comparison, an attempt to quantify 
the influence of the working logit and the weighting 

routine of the LoR-program was made using the data 
of the foregoing comparisons, and artificially changing 
some data to test the influence of different kinds of out­
liers. The differences between the four modifications 
were up to 28% hormone concentration, and increased 
with decreasing precision and accuracy of the count 
rates. 
The deviations caused by not using the weighting 
routine were shown to be less marked than the deviations 
caused by not using the working logit. In 65% of the 
comparisons, differences of less than 6% hormone 
concentration were found. The modifications using the 
working logit (LoR and II)) showed the smallest differ­
ences when compared with both the curves calculated 
by spline functions as well as the reference method. 

Discussion 
The results show good agreement in two thirds of the 
compared curves (within 10% hormone concentration) 
between the spline, LoR, and LoH algorithms and the 
graphical approach. The remainder however show rather 
surprising differences. Some of these differences are 
caused by replicates with large standard deviations. The 
artificial introduction of such an outlier into a standard 
curve, which originally gave almost identical results with 
all methods using the original data, led to different 
influences on the curves calculated by LoR, LoH, and 
spline. The spline approximation was not affected as the 
large standard deviation of that measure point reduced 
its weight considerably. If the LoH method rejected this 
standard point, the influence on the curve depended on 
whether the point was at the end or in the middle of the 
standard curve. If it was in the middle part, the curve was 
not affected. However, if it was in the higher or lower 
dose range, a type 2 error resulted. If the Healy method 
did not reject this standard point, the curve was altered 
in the same way as with the LoR program. If the outlier 
was in the middle range of the curve, a parallel deviation 
was found corresponding to error type 4. If it was in the 
upper or lower part of the curve, deviations or error type 
2 were seen. 
Outliers with small standard deviation (e. g. a wrong 
standard dilution) had the same influence on the LoH 
and LoR programs as those with large standard devia­
tion. In this case, however, the weighting routine of the 
spline functions (formula 11) has negative consequences 
(error type 3). The standard curve oscillated at this point, 
but was not affected in the other curve segments. 
A further reason for deviations between the spline, LoH 
and LoR is that the logit modifications always calculate 
curves with symmetric character with the inflection 
point at 50% B/B0, which does not necessarily corre­
spond with the radioimmunological system. The inflec­
tion points of the curves, calculated by spline functions 
were between 45 and 56%, thus showing rough agree-
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ment with the theoretical inflection point. Only in a 
few assays, however, do the count rates make a symmetri­
cal curve possible. 
The analogous deviation of LoH and LoR in the cases of 
outliers which are not eliminated by LoH, together with 
the similar standard curves calculated by these algorithms, 
are due to the algebraic equivalence of the formulas, on 
which both methods are based. 

Logit curve: 
(Equ. 14) y = u + v • In x 

Logit transformation: 
(Equ. 15) y = In i - y logit y 

(Equ. 16) In -—=r = u + v • In x 

(Equ. 17) — = e u+v • In x 

1 -7 

(Equ. 18) y = ( l - y ) - e u + v * , n x 

(Equ. 19) y ( i + e u + v • '"*) = e u + v - l n x 
au+v • In x 

(Equ. 20) y = 1 +e u + v • In x 

The conversion of the logit transformation (formula 16) 
shows in formula 20 the identity with formula 8. 
LoH and LoR do not give identical curves, because the 
parameters a and b, which are originally the values of N 
and (B0 - N), are recalculated and corrected according 
to the other data points. Only in a few cases after the 
calculation procedure do these values remain identical 
with the original data. The LoR program also changes 
the original data through using the working logit proce­
dure and the weighting routine. The similarity of the 
calculated curves in 71 of 150 comparisons, despite the 
mathematical differences, led to the program modifica­
tions as described above. 
The data show that a difference of 15—28% hormone 
concentration occurred only in the case of insufficient 
accuracy and precision of the original data (count rates). 
In these cases, the influence of the working logit sub­
routine was seen as a useful correction. The influence 
of the weighting procedure was found to be ambiguous, 
as it led to an improvement in some cases of outliers, 
but to errors in others. Normally such a correction lies 
within the expected error range. It was not necessary to 
differentiate procedures of weighting routines. 
None of the three programs LoR, LoH, and spline 
approximation, which are equivalent in calculation time 
and storage capacity, guarantees reliable elimination of 
those outliers with small standard deviation. It is there­
fore urged that a graphic on-line representation of the 
standard curve on the plotter, display, or the fast printer 
should be made, and manual correction of outliers carried 
out if necessary. 
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