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    IIOKA, Y., KIKUCHI, K., TADA, H., ISOGAI, S. and URAYAMA, T. Plasma Soluble 
Fibrin Monomer Complexes in Nephrotic Syndrome with Reference to Hypoal-
buminemia. Tohoku J. exp. Med., 1984,143(1) 53-57 Plasma soluble fibrin 
monomer complexes (SFMC) in 10 patients with nephrotic syndrome were mea-
sured to demonstrate the contribution of hypoalbuminemia to the SFMC forma-
tion. The levels of SFMC as well as plasma fibrinogen (Fbg) levels were signifi-
cantly higher than those in control subjects. There was a negative correlation 
between the levels of SFMC and serum albumin, and also between Fbg and serum 
albumin. The increase in SFMC levels which indicates the intravascular genera-
tion of thrombin might be correlated to hypoalbuminemia in nephrotic syndrome 
with hypercoagulability. soluble fibrin monomer complexes ; hypoal-
buminemia ; nephrotic syndrome ; hypercoagulability

   It is well known that nephrotic syndrome is often associated with hyper-

coagulability and a risk of the thromboembolism (Kendall et al. 1971). The 

patients showed significant elevations of coagulant factors I (i.e. fibrinogen ; Fbg), 
V and VIII (Thomson et al. 1974). The role of plasma soluble fibrin monomer 
complexes ( SFMC ), however, has not been studied enough. SFMC are the 

complexes of fibrin monomer and Fbg or fibrin degradation products in plasma. 
The increase in the levels of SFMC is thought to be an indicator of the thrombin 

generation in the blood (Isogai et al. 1982). The present study was carried out to 
investigate the levels of SFMC, and their relationship to the levels of serum 

albumin in nephrotic syndrome.

                      SUBJECTS AND METHODS 

   Clinical details of the subjects are shown in Table 1. Ten patients (6 males and 4 
females) at the ages ranging from 34 to 71 years (43.0 years as a mean) were involved in this 
study. Four cases had hypertension with higher than 161 mmHg systolic and 95 mmHg 
diastolic blood pressures. All cases had proteinuria ranging from 1.3 to 19.5 g/24 hr (6.05 

g/24 hr as a mean). Kidney biopsy was carried out in 6 out of 10 cases, and revealed that 
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membranous type of glomerulonephritis in 5 cases (Nos. 2, 3, 8, 9 and 10) and mesangial 

proliferative type in one (No. 6). Fourteen healthy subjects matched with the patients with 
regard to age and sex were studied as controls. None of the control subjects had hyperten-
sion or proteinuria. Blood samples were drawn for the determination of plasma glucose, 
serum albumin, SFMC and Fbg concentrations. 

   Plasma glucose was determined by the glucose-oxidase method using a Beckman Glucose 
Analyser (Kadish et al. 1968), serum albumin by the method of bromocresol green, SFMC 
according to the method of Shoda and Masukata (1980), Fbg by the tyrosine method 

(Matsuoka et al. 1958) and plasminogen by a single radial immunodiffusion method. 
   Data were expressed as mean +s.n. Statistical analysis was performed by Student's

TABLE 1. Clinical characteristics of the subjects
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 unpaired t-test. 

                              RESULTS 

   The laboratory findings are shown in Table 2. Overnight fasting plasma 

glucose levels in the patients were similar to those in control subjects with no 
significant difference. The concentrations of serum albumin in patients were 

   TABLE 2. Laboratory findings on the patients with nephrotic syndrome and healthy 
            controls
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significantly (p <0.001) lower than those in control subjects. The levels of SFMC 
in the patients were significantly (p <0.001) higher than those in control subjects. 
Fbg levels of the patients were also higher than those of control subjects (p <0.05). 
There was no significant difference in the levels of plasminogen between the 

patients and control subjects. There was a significant negative correlation 
between the levels of serum albumin and SFMC (r = -0.80, p <0.001, n = 24), and 
also between the levels of serum albumin and Fbg (r = - 0.53, p <0.01, n = 24) in 
all the subjects. A positive correlation (r = +0.58, p <0.01) was recognized 
between the levels of SFMC and Fbg.

                             DISCUSSION 

   It has been stated that nephrotic syndrome is often associated with hyper-

coagulability (Kanfer et al. 1970 ; Kendall et al. 1971; Thomson et al. 1974). 
The cause is, however, still uncertain. Previous investigators have reported 

supernormal activities of several procoagulant factors (Kendall et al. 1971; 
Thomson et al. 1974). Fbg is one of these factors, and the increase of this factor 

was thought to be induced as a nonspecific hepatic response to heavy proteinuria 

(Takeda 1967). In agreement with the previous reports (Kanfer et al. 1970), the 
majority of our patients showed increased levels of Fbg and proteinuria with 
hypoalbuminemia. Plasminogen levels were not elevated in any cases, so that 

SFMC formation took place without extensive fibrinolysis. Hyperfibrinogenemia 
may be induced as a rebound phenomenon which can be observed in chronic 

intravascular coagulation as described by Ultin and Ultin (1975). 
   Hypoalbuminemia with hyperfibrinogenemia brings about a high degree of 

red cell aggregation, and may induce sludged or granular flow (Little 1976). The 

present study revealed that SFMC levels in such patients increased, and this 
increase was correlated possitively to the levels of Fbg and negatively to decreas-

ing concentrations of serum albumin. High levels of SFMC probably represented 
the intravascular generation of some quantity of thrombin, because SFMC produc-

tion essentially requires thrombin for the partial proteolysis of Fbg to make fibrin 
monomer, the material for the complex formation. Therefore, hypoalbuminemia 

in nephrotic syndrome may play an important role to promote hypercoagulability 
or thromboembolism induced by not only high levels of procoagulant factors but 

also a direct acceleration of thrombin production in the blood with abnormal 
hemorrheodynamics.
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