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Research 1. Clinical significance and characterization of elevated

serum M-CSF in dialysis patients with emphasis on atherosclerosis

Back ground: Macrophage scavenger receptor (SR) plays a key role in the
initiation and/or progression of atherosclerosis. That could be also associated with
the atheroiscrerosis in uremic (dialysis) patients. We have already demonstrated the
scavenger receptors expressions are accerelated during the maturation in human
peripheral monocyte-macrophages in vitro (Reference 1: Enhanced scavenger
receptor expression in monocyte-macrophages in dialysis patients. Kidney Int
49:773-780,1996). In addition, uremic serum enhances SR expression and function
in U937 cell line in the standardized culture system (Reference 2: Ando M, et al:
Uremic serum enhances scavenger receptor expression and activity in the human
monocytic cell line U937. Kidney Int 51:785-792,1997). In the latter study, we
found out that elevated M-CSF in uremic serum, which is approximately 5-fold
higher as compared with healthy serum, could be responsible for this enhancement
of SR. Now, we need to further characterize M-CSF in uremic serum and
substantiate the effect of M-CSF purified from uremic serum on SR expression. In

addition, source or cause of elevated M-CSF in uremic serum should be elucidated.

Materials: uremic serum, healthy serum and peripheral monocytes

Methods: immunoaffinity colum purification, culturing of primary monocyte-

macrophage, Western blot, flow cytometry analysis, ELISA.



Results:

1. Molecular species in the uremic serum patterns (Western blot study) were not the
same as those in the healthy serum. The fractions of M-CSF less than 50 kDa
(native molecular sizes: 70 to 90 kDa) were most strongly existed in the uremic
serum and uremic serum included small fractions of M-CSF that were never
detected in the healthy one. These findings suggested that the uremic patients have
another sauce of the elevated serum M-CSF or the sauce was enhanced in uremic
conditions for M-CSF generation..

2. Recombinant M-CSF enhanced M-CSF transcriptional expressions in the
monocytic cell line (Northern blot study).

3. On the clinical basis, serum M-CSF levels were statistically significantly
correlated with serum intact parathyroid hormone (PTH) levels and those of -all
parameters of osteoblasts such as intact osteocalcin, alkaliphosohatase derived from

bone (ALP III), and P1CP.

Summary 1:
Taken together, we speculated that one of the causes of elevated serum M-CSF is

an osteoblast that is strongly stimulate by hyper parathyroidism which is rather

common in dialysis patients.

Research II. Atherosclerosis in uremic mice model: In vivo relevance

of SR and M-CSF to uremia-associated atherosclerosis



Background: SR expression on macrophage lineage cells could be enhanced in
uremic milieu, which might result in the development of atherosclerosis in uremia.
This issue was addressed in uremic animal models. Gangnon et al established a
uremic mouse model and have shown that uremic C57BL/ 6J inbred mice fed a
normal diet significantly develops atherosclerosis (Urol Res 1988 and Trans Am
Soc Artif Intern Organs 1989). Using this model, we could study a systematic lipid

metabolism in uremia on the basis of molecular and cell biology.

Materials: tissues (bone and peritoneal macrophages) from C57BL/6J with and

without uremia.

Methods: simple and immunohistological staining, Western blot, ligand blot,

Northern blot (or Ribonuclease protection assay), ELISA, flow cytometry analysis.

Results:
1. The pathological examination of ascending aorta simply demonstrated that the
uremic mice fed a hyperlipidemic diet induced atheroscrelosis around the aortic
valves, but not in the mice fed a normal chow This findings indicated the possibility
- that hyperlipidemic diet induces potential atherosclerosis in uremic condition.
2. The peritoneal macrophages from uremic mice without a hyperlipidemic chow
expressed more strongly scavenger receptor mRNA, as compared with those of
normal mice. The same results were obtained in protein levels examined by ox-LDL
intake, using flow cytometry analysis .

3. Serum M-CSF levels in uremic mice that was measured with ELISA was slightly



elevated but their difference between uremic and control mice was not significant.
4. Recombinant human PTH administered s.c. significantly raised mRNA levels of

M-CSF in femur of control mice.

Summary 2:

Our data suggested that uremic condition itself accelerated atherosclerosis and under
a hyperlipidemic diet. The crosstalk among SR expression, M-CSF, and
atherosclerosis is not clear as yet in this study. In addition, in vivo secondary
hyperparathyroidism observed in uremic patients though, exogenous PTH may

elevate M-CSF from bone, leading to the elevation of serum levels of M-CSFE.

Conclusions:

In uremic mice, scavenger receptor expressions of peritoneal macrophages are
enhanced, possibly resulting in accelerated atherosclerosis under a hyperlipidemic
chow. This enhancement of scavenger receptors may be induced by elevated M-
CSF derived from osteoblasts that are stimulated by secondary hyperparathyroidism

in uremia.
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