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2) Periodic Acid Shiff-Alcian blue (PAS-AB)
PN, W g 2ot Ag|a FE3] 3R
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T 9 AEag dadSEd (PBS)2 R 58
ok WA 7] &L type IV o} Al H- @A = 1087
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1527 JBAAM Aol 1083 FL4]7]
I A Qg dFdoz 553 33 A
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Holz=d & ANESHE ¥ 837 42
Aol A 308 HEAA B AE Qg ¢
FYo R H2oA 58733 AHsH 2
< TAAF7] Y3te H0,8 3" DABE
HEEo| g3 W =T FE3] Hsteta 3~
623t A& TR FHFE FA4 T methyl
groen© 2 1082 2G4 ST
HAE0|Z e HEE A F™de 52
el 23 T £33 F47 0.5 mmor}
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349 Wioz dqetgE @431 ZEg$A
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F 200 mesh®] F2] 18] =9 2lo] uranyl acetate -
lead citrate ©| 594 E A Foted T3} WA
7 (JEOL 1200EX o 2 #&3ty ).
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(middle zone), & o}&] £ 2
zone), A Ao} 7} AFEQ ¢3 (anterior
zone) O 2 F¥3te] BAATE

1. Van Gison@Ajate] ==|5tx vz} 200 &
dre T A& 71 FHA ZAHE vtz o}

Figure 1. Van Gieson staining of the 20-year-old group, Anterior zone of the lens capsule is very deeply
stained X 400. Figure 2. Van Gieson staining of the 40-year-old group, Anterior zone of the lens capsule is
discontinuously stained X 400. Figure 3. Van Gieson staining of the 60-year-old group, Anterior zone of the
lens capsule is less stained X 400. Figure 4. Immunohistochemical staining of type IV collagen in the 20-years-
old group, It shows strong positive in the anterior zone X 400. Figure 5. Immunohistochemical staining of type
IV collagen in the 40-year-old group, It shows moderate positive in the anterior zone X 400. Figure 6. Im-
munohistochemical staining of type IV collagen in the 60-year-old group, It shows strong positive in the an-
terior zone X 400. Figure 7. PAS-AB staining of the 20-year-old group, It shows strong positive in the anterior
zone X 400. Figure 8. PAS-AB staining of the 40-year-old group, It shows weak positive in the anterior zone
X 400. Figure 9. PAS-AB staining of the 60-year-old group, It shows negative in the anterior zone X 400.
Figure 10. Apoptotic reaction of the 20-year-old group shows in the nucleus of several lens epithelial cells
X 400. Figure 11. Apoptotic reaction of the 40-year-old group shows in the nucleus of a few lens epithelial
cells X 400. Figure 12. Apoptotic reaction of the 60-year-old group shows in the nucleus of few lens epithelial
cells X 400.
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t} (Figure 10).
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O AEALZBL B R g3} (Figure 15).
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Figure 13. Electron micrograph of the lens epithelial cell in the 20-year-old group, It shows developed Golgi
complex, a few vacuoles and lateral foldings X 5000. Figure 14. Electron micrograph of the lens epithelial cell
in the 40-year-old group, It shows large vacuole containing myelin figured material, many small vacuoles X 5000.
Figure 15. Electron micrograph of the lens epithelial cell in the 60-years-old group, It shows separation of nu-
clear membrane, several vacuoles and lateral foldings with electron dense processes X 5000. Figure 16. Elec-
tron micrograph of the basal zone of the lens capsule in the 20-year-old group, It shows fine villous processes
toward the lens capsul with adjacent cell processes X 5000. Figure 17. Electron micrograph of the basal zone
of the lens capsule in the 40-year-old group, The cytoplasm of the lens epithelial cell is in no contact with the
lens capsule by the insertion of the adjacent cell processes X 500. Figure 18. Electron micrograph of the basal
zone of the lens capsule in the 60-year-old group, The rough fibers separate the lens epithelial cell and the lens
capsule X 5000. Figure 19. Electron micrograph of the middle zone of the lens capsule in the 20-year-old
group, The fine electron dense granules is homogeneously distributed X 5000. Figure 20. Electron micrograph
of the middle zone of the lens capsule in the 40-year-old group, It shows the aggregation of granular structures
and fine electron dense granules X 5000. Figure 21. Electron micrograph of the middle zone of the lens cap-
sule in the 60-year-old group, It show the increased fine granules and the fine linear fibers X 5000,
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Electron Microscopic Studies on Distribution of Collagen IV
of Lens Capsule and Apoptosis of Lens Epithelium
in Age-related Cataractous Human

Jun Hur, Young Cheoul Yang' and In Gun Won

Department of Ophthalmology and Department of Anatomy’,
College of Medicine, Inje University

Age-related changes in the lens capsule and epithelium of cataractous patients, ranging from 20
to 70 years old, were studied by means of LM, immunohistochemistry, and TEM. The lens
capsule was divided into four zones; the anterior, subanterior, middle, and basal zone. The van
Gieson staining reaction for collagen was prominent at the anterior and subanterior parts of the
lens capsule. The reaction was more decreased in the elder group than the younger group. The
collagen type IV reaction was prominent at the anterior zone of the lens capsule and around the
cell. The reaction was more decreased in the elder group than the younger group. 3. The
Periodic Acid Shiff-Alcian Blue reaction for mucopolysaccharide was prominent at the anterior
zone of the lens capsule. The reaction was more decreased in the elder group than the younger
group. The Apoptotic reaction was prominent at the nucleus of the lens epithelial cell. In the
elder the cataractous group, the number of the apoptotic cells was more decreased. The electron
microscopic change of lens epithelial cells were characterized by the increase of lateral fold and
the cytoplasm with various vacuoles and Golgi complex. In the basal part, lens epithelial cell
protruded toward the lens capsule in the 20-year-old group. The basal part of the 40-year-old
group was flattened and covered with the cytoplasmic processes of adjacent cells. In the 60-year-
old group, the mass of rough filaments separated lens capsule and the basal part of the lens
epithelial cell. The electron microscopic change of the middle part of lens capsule was
characterized by the aggregation of electron dense materials in the 40-year-old group, and the
appearance of filamentous materials and the decrease of electron dense granules in the 60-year-
old group.

Key Words: Cataractous lens capsule, Lens epithelial cell, Apoptosis, Collagen IV, Electron
microscopic changes
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