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Summary: A new photometric assay for factor XIII was evaluated for its analytical performance and clinical
usefulness. The test showed good performance characteristics: intra-assay coefficients of variation between
0.83 and 2.68%, inter-assay coefficients of variation from 3.4 to 4.5%. The test can be conducted rapidly on
an automated analyser such as the Cobas Bio®. The reference values (mean + 2 SD) ranged from 67 to 147%
and there was no gender difference. The comparability of the photometric test with a clot lysis factor XIII
test showed an acceptable coefficient of correlation r = 0.87 (p < 0.0001). The diagnostic conformity of both
tests was 76.7%. Factor XIII concentrations were assessed in seven patient groups. In liver cirrhosis, M.
Crohn and during pregnancy noticeable percentages of lowered values were found: i.e. 18.2%, 11.8% and
10.0% respectively. Elevated values were seen in hypertensive patients (16%) and in the small group of
patients with carcinoma of the ovarium (22.2%). These results show that the incidence of acquired factor
XIII deficiencies is relative low. The clinical meaning of reduced or enhanced factor XIII needs to be clarified

by more extensive patient studies.

Introduction

Coagulation factor XIII is a zymogen (proenzyme),
present in the circulation, which is transformed into
its active form (factor XIIIa) by the proteolytic attack
of thrombin in the presence of Ca%*. It is a transglu-
taminase (EC 2.3.2.13) catalysing an acyl transfer
reaction. When a peptide-bound lysine residue is the
acyl receptor, it cross-links two peptide chains (1).

The best known function of factor XIII is the cross-
linking of fibrin to produce insoluble fibrin polymers
(2). It simultaneously incorporates a,-antiplasmin into
fibrin, thereby reducing the initial fibrinolytic activity
(3). Moreover, factor XIII promotes the cross-linking
of a fibronectin with fibrin (3). The interaction of
factor XIII with collagen results in an acceleration of
wound healing (4) and stimulates fibroblast prolifer-
ation (5, 6). In addition to its presence in plasma,
factor XIII also occurs in platelets and placenta.
Thrombocytic and placental factor XIII might be
identical (7). Plasmatic factor XIII consists of two
“A” subunits complemented with a S unit, whereas
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thrombocytic and placental factor XIII consist of two
subunits “A” (8). Many attempts have been made to
determine factor XIII and to introduce such deter-
minations into laboratory diagnosis. For this purpose,
several assays for factor XIII have been developed
(9—20). Most of them, however, are troublesome,

Factor XIII
Thrombin, Ca*++
Factor Xllla

Specific peptide + Glycine-ethylester
Factor XlIlIa
Peptide-Glycine-ethylester + NH,

NH; + a-ketoglutarate + NADH + H*
Glutamate dehydrogenase
Glutamate + NAD*

Fig. 1. Principle of the photometric factor XIII assay (The
specific peptide is composed of ten amino acids with
the sequence Leu-Gly-Pro-Gly-Gin-Ser-Lys-Val-Ilc-
Gly-amide).
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