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THHIE, EFTT2TAERETRRLTVW3E8/bh3. (FR 4 1030 HERAD)

Ultrastructural Study of Glomerular Epithelial Cells in a Strain of
Spontaneously Diabetic WBN/Kob Rats

Tetsuya Sato

The purpose of present study was to clarify a morphological change in glome-
rular epithelial cells (podocytes) in the early stage of diabetes and the development
of diabetic glomerular screlosis.

To examine the participation of podocytes in diabetes, we made ultrastructural
observation of the morphological chages in glomeruli in a strain of spontaneously
diabetic WBN/Kob rat till they reached 21-months of age by using elec‘ﬁron micro-
scopic methods.

Most rats developed hyperglycemia at 9-months of age, and proteinuria from
10-months of age.

Electron microscopically, various, morphological changes, such as a hypertrophic
nucleus, an irregularly-shaped nucleus, an increase in number of Golgi apparatus, and
dilatation of endoplasmic reticulum were observed in the podocytes. These findings
were followed by thickening of the glomerular basement membranes (GBM).
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It is suggested that these findings could be characteristic changes in the podocytes

at the early stage (a phase of mild proteinuria until 12-months of age) of diabetic
nephropathy in the WBN/Kob rats. In the advanced stage (16-months of age), the

podocytes became generally atrophic.

~ Finally Bowman’s epithlium covered the denuded GBM and produced an extracel-
lular basement membrane-like substance outside the capillaries, which obliterated

the lumens. These are non-specific findings of the glomerular sclerosing process.
Based on the results of the present study, it appears that the podocytes in the early

phase of diabetes play an important role in the development of glomerular sclerosis

in WBN/Kob rats.

® WBN/Kob rat
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Fig. 1. Serial blood glucose levels of WBN/Kob and control rats
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Fig. 2. Serial urine protein levels of WBN/Kob and control rats
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Fig. 3. Serial serum creatinine levels of WBN/Kob and control rats
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Fig. 4. a. A glomerulus in a WBN/Kob rat showing normal glomerular appear-

b.

GBM thickness (nm)

ance at 9-months of age. PAS stain. X400.

A glomerulus in a WBN/Kob rat demonstrating mild mesangial thicken-
ing at 11-months of age. PAS stain. X400.

A glomerulus in a WBN/Kob rat demonstrating moderate mesangial
thickening at 14-months of age. PAN stain. X400.

A glomerulus in a WBN/Kob rat demonstrating focal glomerular
screlosis at 16-months of age. small arrows : vacuoles in pododytes
large arrows : focal segmental sclerosis PAS stain. X400.

*
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500 - o Control rats *
* p < 0.01
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Fig. 5. Thickness of GBM in WBN/Kob and control rats
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Fig. 6. a. A podocyte in a control rat showing normal appearance at 16-months of

age. GEC : Glomerular epithelial cell.

Bar=2 um

b. A podocyte in a WBN/Kob rat showing normal appearance at 6-months

of age. Bar=2um
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Fig. 7. A podocyte in a WBN/Kob rat with a rather pleomorphic and distinct nucleus
a. 9-months of age. Bar=2 um
b. 10-months of age. Bar=2um
small arrows : fibrillar zone large arrows . granular zone
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Fig. 8. a, b. A podocyte of a WBN/Kob rat containing pleomorphic nucleus and
well-developed Golgi apparatus. 10-months of age. Bar=1um
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small arrows : fibrillar zone large arrows : granular zone TNVEIYINC & & TR
MC : Mesangial cell Bar=2um EHREE5 2 T BHRE
b. A podocyte in a WBN/Kob rat containing modest amount MDD
of rough endoplasmic reticulum. 14-months of age. Bar=

2 um Tk, FEERIRIERE D€




298 N B ¥ & 3 (5518% 245 1992)
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Fig. 10. A podocyte of WBN/Kob rat containing numerous LIS 203, FERREE
microfilaments. 11-months of age. mf : microfilaments. g =

Bar=2 um (higher magnification, Bar=0.5 um) EET }V\t l/'C\bi ’ EERO

HWRMBRET X3 HAPRAE

Fig. 11. a, b. A podocyte containing dilat-
ed cistern of rough endoplasmic
reticulam and several mitochondria.
14-months of age.
asterisks : dilatation of cisters.

US : urinary space. Bar=1um
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Fig. 12. The degenerative podocytes

a. large arrows : lysosome small arrows : phagosome
between arrowheads : fusion of the foot process
14-months of age. Bar=2 um

b. large arrows : lysosome
between arrowheads : focal detachment of podocyts
asterisk : vascuole 16-months of age. Bar=1um
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Fig. 12.

The degenerative podocytes
¢. mf : numerous microfilaments
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Fig. 13. a. The denuded glomerular basement membrane in covered by Bowman’s
epithelial cells. 16-months of age.
BEC-1, B-2, B-3: Bowman’s epithlial cells
asterisk : BM-like materials BC : Bowman’s capsule. Bar=3 um
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Table 1. Morphological parameters of podocytes (WBN/Kob rats)
Age (M) 9 12 13 14 15 16 18 21

No. of examined 40 36 45 27 38 19 15 40
podocytes
Nucleus

Hypertrophic 30(75%) 12(34%) 14(31%) 8(29%) 4( 8%) 1(5%) 1(5%) 2(10%)
Irregular shaped 8(20%) 24(69%) 31(78%) 19(63%) 34(71%) 18(82%) 14(93%) 19(90%)
Golgi apparatus

Increased 11(28%)  7(19%) 8(20%) 5(18%) 4(10%) 2(9%) 1(8%) 0( 0%)

Decreased 307%)  7(19%) 4(10%) 10(37%) 13(34%) 9(40%) 6(40%) 18(45%)
Endoplasmic reticulum

Dilatation 8(20%) 8(22%) 31(68%) 25(93%) 35(92%) 10(72%) 12(80%) 36(90%)

TREFEEREISHERF 12 B8 1 2 R BRA _E FrAlifa 13,
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na.
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