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We examined the correlation among the
levels of urinary monocyte chemoattractant
protein-1 (MCP-1) and interleukin-8 (IL-8),
hyperglycemia, and renal injuries in patients
with type 2 diabetic nephropathy. The lev-
els of urinary MCP-1, IL-8, protein excre-
tion, blood urea nitrogen (BUN), serum
creatinine (s-Cr), glycohemoglobin Alc
(HbAXc), and fasting plasma glucose (FPG)
were measured in 24 patients with type 2
diabetic nephropathy and 14 healthy adults
as controls. Diabetic nephropathy was clas-
sified into three stages: stage 1 = normoal-
buminuric, stage 2 = microalbuminuric, and
stage 3 = macroalbuminuric. All of the pa-
tients showed normal ranges in renal func-
tion tests. Levels of urinary MCP-1 in all
patients with diabetic nephropathy were sig-
nificantly higher than those in healthy adults
(P < 0.05). The levels of urinary MCP-1 in

patients with diabetic nephropathy in-
creased gradually according to the clinical
stage of this disease. In contrast, the lev-
els of urinary IL-8 in patients with diabetic
nephropathy increased in stages 2 and 3.
There was a significant correlation between
the levels of urinary IL-8 and those of
HbA1c. High glucose may stimulate MCP-
1 and/or IL-8 production and their excre-
tion into the urine independently of the
phases or pathological lesions of this dis-
ease. It appears that IL-8 increased in the
early stage of diabetic nephropathy, and
MCP-1 increased in the advanced stage of
this disease. It was concluded that mea-
surement of urinary MCP-1 and IL-8 may
be useful for evaluating the degree of renal
injuries in patients with type 2 diabetic neph-
ropathy. J. Clin. Lab.Anal. 16:1-4, 2002.
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INTRODUCTION can produce IL-8 by proinflammatory stimuli, such as LPS,

_— IL-1, and TNFx (9,10).
Recentfindings have shown that monocyte chemoattractan lomerular infiltration of monocytes/macrophages was ob-
protein-1 (MCP-1), a chemotactic cytokine with a high de- Y phag

s . erved in diabetic rats and diabetic nephropathy patients
gree of specificity for monocytes, may play an important rq 11 12). An increase of MCP-1 expression in the glomerular

in the progression of glomerular and tubulointerstitial inju- . : : .
S ) - . esangium was also observed in streptozotocin (STZ)-in-
ries in experimental and human glomerulonephritides, mclqu-

. . . . duced diabetic rats (13). A recent report demonstrated that
ing IgA nephropathy (1-3). A variety of cell types, including . o ) .

. . . arinary MCP-1 levels were significantly elevated in patients
glomerular endothelial cells, mesangial cells, tubular epithe:

lial cells, and monocytes, may produce MCP-1 in response\:’\‘['th diabetic nephrotic syndrome and its advanced tubulo-

. . : interstitial lesions. Moreover, MCP-1-positive cells were de-
inflammatory signals, such as cytokines (IL-1, Tfand tected in the interstitium of diabetic nephropathy (14). In vitro,

INFy) and immune-complexes (4-6). Interleukin-8 (IL-8), a. - - .
chemotactic cytokine with a high degree of specificity foﬁrIgh glucose and glycated albumin has already been reported

neutrophils, is produced by lipopolysaccharide (LPS)-stimu-

lated human peripheral blood monocytes and macrophages,

fibroblasts, and endothelial cells, in response to a wide Va#orrespondence to: Dr. ¥ahiko mino, Division of Nephrology, De-
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to facilitate MCP-1 production from human mesangial cel[&aNOVA). Values were expressed as me&E.P values of
(15,16). IL-8 may also be enhanced by high glucose in 0.05 were regarded as significant.

man endothelial cells and by glycated human serum albumin

in human retinal pigment epithelial cells (17,18). RESULTS

The objective of the present study was to determine th . .
correlation among the levels of urinary MCP-1 and IL-8 Levels of urinary MCP-1 and IL-8, and laboratory find

. L ; . ings in patients with type 2 diabetic nephropathy, and healthy
Ezgce:rgleycr:arrglaa,tﬁnd renalinjuries in patients with type 2 dl<§§11dults are shown in Table 1. Mean levels of urinary MCP-1
phropathy. in all patients with diabetic nephropathy were significantly
MATERIALS AND METHODS higher than_ those in hea_lthy adulBs< 0.05)_ (T_a_ble 1). T_he
levels of urinary MCP-1 in stage 3 were significantly higher
Patients than those in stage 1 or healthy aduits(0.01). The levels

Twenty-four patients with type 2 diabetic nephropathy We(r)é urinary MCP-1 in patients with diabetic nephropathy in-

examined. Thirteen healthy adults were used as controls. gegsed gradually in accordance with the clinical stage of the

tients with diabetic nephropathy were classified into thrc%sease (Fig. 1). The mean levels of urinary IL-8 in all pa-

stages according to the Japanese Ministry of Health and &’Jts with diabetic nephropathy were also higher than those

) _ L - 1n healthy adults, but the difference was not statistically sig-
fare (19) as follows: stage 1 = normoalbuminuric (patients.. ; . . ;

. . . . nificant (Table 1). The levels of urinary IL-8 in patients with
with urinary albumin levels of <29 mg/g - creatinine (Cr%.

(seven patients)); stage 2 = microalbuminuric (patients wi abetic nephro_pathy increased in stage 2, but the_ levels in
stage 3 were slightly lower than those in stage 2 (Fig. 2).

microalbuminuria of 30-299 mg/g - Cr (€ight patients)); an Levels of urinary MCP-1 tended to be correlated with

stage 3 = macroalbuminuric (patients with macroalbumlnur||_ﬂ) 1c in these patients, but the difference was not statisti-

of >300 mg/g - Cr (_nlne patients)). None of the stages Shom(’:% y significant. The levels of urinary IL-8 were significantly
any renal dysfunction.

correlated with those of HbAlc in all diabetic nephropathy
patients (r = 0.604? < 0.05) (Fig. 3). The levels of urinary
MCP-1 were correlated with urinary protein excretion in stage
2 and 3 patients with diabetic nephropathy (Fig. 4), but the
Urinary MCP-1 levels were measured by a human MCPevels of urinary IL-8 were not correlated with urinary pro-
immunoassay (quantitative sandwich enzyme-linkddin excretion (Fig. 5).
immunosorbent assay (ELISA)) (Quantikine™, R and D Sys-
tems, Minneapolis, MN). Urinary IL-8 levels were measureddlSCUSSION
by a human IL-8 ELISA kit (Endogen, Inc., Woburn, MA) . . . .
. : . Levels of urinary MCP-1 were increased in experimental
using the two-step sandwich method. Urinary MCP-1 and IL- : o .
. models and patients with inflammatory renal diseases and
8 levels were expressed as values corrected by the urin
creatinine concentration (milligrams of creatinine/deciliter

Measurement of Urinary MCP-1 and IL-8
Concentration

|%etic nephropathy, while serum MCP-1 levels were nor-
nal (2,16). These results suggested local production of MCP-
1 in the kidneys. Wada et al. (20-22) reported that urinary
MCP-1 levels were significantly increased in patients with
progressive inflammatory renal diseases, such as IgA neph-
The levels of urinary protein, blood urea nitrogen (BUNJppathy (especially in the advanced stage), lupus nephritis,
serum creatinine (s-Cr), fasting plasma glucose (FPG), ardl crescentic glomerulonephritis. They (20-22) also re-
glycohemoglobin Alc (HbAlc) were measured by routinmorted that MCP-1 is produced mainly in the interstitial le-
laboratory methods. sions, and may be involved in the pathogenesis of disease
Statistical analysis was performed by analysis of variangegression. Local production of IL-8 as well as MCP-1 in

Laboratory Data of Patients and Statistical
Analysis

TABLE 1. Levels of urinary MCP-1 and IL-8, and laboratory findings in patients with type 2 diabetic nephropathy

MCP-1/Cr IL-8/Cr BUN s-Cr FPG HbAlc
Patients (pg/mg-Cr) (pg/mg-Cr) (mg/dl) (mg/dl) (mg/dl) (%)
Type 2 diabetic nephropathy
Stage 1 (normalbuminuria) 7 221728.9 40.3+ 15.2 15317 0.76x 0.08 125.6: 7.1 6.6+ 0.4
Stage 2 (normalbuminuria) 8 281171.2 78.8+ 40.3 13.5:1.6 0.68+ 0.04 124.6- 10.4 6.6+ 0.3
Stage 3 (normalbuminuria) 9 476+:182.2 70.3: 37.9 16.3t 1.9 0.93+ 0.02 155.2+ 14.0 7.7£0.6
Healthy adults 13 203527.1 18.0+ 2.0 8-20 0.8-1.2 60-100 5.2-0.6

BUN, blood urea nitrogen; s-Cr, serum creatinine; FPG, fasting plasma glucose; HbAlc, glycohemoglobin A*cSElean
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Levels of urinary MCP-1 in each stage of diabetic nephroloath)(lzlemonstrated that urinary MCP-1 levels were significantly
elevated in patients with diabetic nephrotic syndrome and
human glomerulorghritides has also been suggested (23)dvanced tubulointerstitial lesions. Moreover, MCP-1-posi-
However, IL-8 is produced mainly by diseased glomeruli atigte cells were detected in the interstitium of diabetic nephr-
infiltrating cells, and may be involved in the pathogenesipathy patients (14).
and acute exacerbation of disease. These findings suggest thatthis study, we determined the correlation among levels
the roles of these two chemokines may differ in different disf urinary MCP-1 and IL-8, hyperglycemia, and renal inju-
ease phases and activities in patients with diabetic nephrajpes in patients with type 2 diabetic nephropathy. The levels
thy, as well as other renal diseases. It was recently shown tfatrinary MCP-1 and IL-8 in all patients with diabetic neph-
increased MCP-1 expression in the glomerular mesangivopathy were significantly higher than those in healthy adults.
was associated with an increased number of monocytedioreover, the levels of urinary MCP-1 in patients with dia-
streptozotocin (STZ)-induced diabetes (13). Recent repdrtstic nephropathy increased gradually in accordance with the
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Fig. 4. Correlation between levels of urinary MCP-1 and urinary protein
Fig. 2. Levels of urinary IL-8 in each stage of diabetic nephropathy. excretion in diabetic patients.
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