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Abstract . Increased urinary albumin excretion (UAE)isa marker of incipient diabet-
ic nephropathy. I examined renal biopsy specimens in patients with normoalbuminuria and
microalbuminuria to disclose early morphological changes in non-insulin-dependent
diabetes mellitus (NIDDM). Diabetic subjects were 30 patients with normoalbuminuria
(group N ; UAE<20 xg/min) and 22 patients with microalbuminuria (group M ; 20=UAE
<200 gg/min). Ten non-diabetic patients (group C) and their kidney tissue resected
surgically were compared for reference. Glomerular area (GA), mesangial rate (MR) and
percentage of global glomerulosclerosis (GS) were quantified by light microscopy with a
color image processor histomorphometrically. GA was not significantly different in the
three groups. In addition, Ccr was not different in the three groups. MR was significantly
increased in group N compared with group C (p<0.05), and in group M compared with
group C (p<0.0001). MR was also significantly increased in group M compared with group
N (p<0.01). GS was not significantly different in the three groups.

These results suggest that neither glomerular hypertrophy nor hyperfiltration exist in
NIDDM at the early stage, and mesangial expansion proceeds before the existence of
microalbuminuria.

Index Terms

color image processor, microalbuminuria, NIDDM, normoalbuminuia, renal biopsy

TNT I VR OREENEFE I W THBY, ZOBET

B L& N7 I VRPBBEOREL LTERAIh TV,

B PR B (B 13, BRI & B3 % MMM A RE
D1DTHD. LORELERICIT, RS sk
T 5 RBHSRERE VL T BHRBREED 1L LT3
LHEREhTERD, TOFMIBHIhOOHSB. ZTO
RS IRBREE TREAGHREEEAR KR S h
BLELX - TERD, BT THERORBRMKET
BREAE L TEHIARVWEED 7V Y $ vVIR(EE

ROBEEWRBEOSEOS, MET V7 I VIROKH
Sh a2 RIRE BN NS, —TF, BRE
MBI 313 5 ABREHRE T oW T D EEH RS
A v A Y VERFETEERFB(IDDM) "k X OVREREIR
REWOC X B S DOBKEH A EDTED, & b TOA
v A Y VIS R (NIDDM) 2B 3 5 et 135 &
&R T, ZZ THEFEEE, e+ NIDDM €0




(632) it K

® F

Fig. 1. A: A glomerulus photographed by light microscopy. (PAS stain, X400).

B : Glomerular area (GA) is defined as the area circumscribed about glomer-
ular tuft. The same glomerulus as A is shown.

Fig. 2. The color image processor distinguishes
PAS positive area in the same glomeruius
as shown in Fig. 1A. Mesangial rate (MR)
is defined as the percentage of PAS posi-
tive area to the extent of GA shown in Fig.

1B.
Table 1. Subjects
Item N M C
No. of patient 30 22 10
Gender (M/F) 20/10 12/10 8/2
Age 22~78 years 34~70 46~73

(mean) (54.7+11.8) (56.8+10.1) (58.0+11.2)

N : diabetic group with normoalbuminuria, M : diabetic
group with microalbuminuria, C : non-diabetic group.
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Table 2. Clinical features

Ttem N C Statistical
significance
UAE  (ug/m) 6.8+4.7 48.4+34 .4 — p<0.0001
Duration (years) 6.4+5.2 8.6+8.0 — ns
[ —%— | *p<0.05
FBS (mg/dD 149+44 14247 81+10 * % p<0.01
HbAlc (%) 10.6+12.7 8.1+t1.6 — ns
Scr (mg/dD 0.66%£0.17 0.7440.24 0.68+0.13 ns
Cer (ml/min) 96.8+22.9 83.3+27.2 91.2+25.7 ns

N : diabetic group with normoalbuminuria, M : diabetic group with microalbuminuria, C : non
-diabetic group. UAE : urinary albumin excretion, FBS : fasting blood sugar, HbAlc :
hemoglobin Alc, Scr : serum creatinine, Ccr : creatinine clearance.

Table 3. Histological findings in diabetic groups

Grade of
diffuse lesion N M
DO 4 1
D1 17 9
D2 9 7 p<0.05
D3 0 5
D4 0 0

N : diabetic group with normoalbuminuria, M : diabetic
group with microalbuminuria. D0 : almost no lesion, D1 :
lesions affect one or more discrete areas in each glomer-
ulus and only some glomeruli, D2 : lesions affect the whole
of each involved glomerulus and all or almost all glomer-
uli, D3 : as the lesion progressed the capillary lumina
gradually became narrower and eventually were obliterat-
ed, this occurred only one or more discrete areas in each
glomerulus, D4 : the whole glomerulus became almost
ischemic and appeared to be hyalinized.
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Fig. 3. Glomerular area in the three groups.
C : control (non-diabetic) group, N :-dia-
betic group with normoalbuminuria, M :
diabetic group with microalbuminuria.
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Fig. 4. Mesangial rate in the three groups.

C : control. (non-diabetic) group, N : dia-
betic group with normoalbuminuria, M :
diabetic group with microalbuminuria.

* : p<0.05, ** : p<0.01, * %% : p<
0.0001.
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Fig. 5. Mesangial rate in each grade of diffuse
lesion.

DO : almost no lesion, D1 : lesions affect one
or more discrete areas in each glomerulus
and only some glomeruli, D2 : lesions affect
the whole of each involved glomerulus and
all or almost all glomeruli, D3 : as the
lesion progressed the capillary lumina
gradually became narrower and eventually
‘were obliterated, this occurred only one or
more discrete areas in each glomerulus.
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Fig. 6. Percentage of global glomerulosclerosis in
the three groups.
C : control (non-diabetic) group, N : dia-
betic group with normoalbuminuria, M :
diabetic group with microalbuminuria.
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