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Morphologic Comparisons of Focal Segmental Glomerulo-
sclerosis between Human and 5/6 Nephrectomy Rat Model

Yong-Jin Kim, M.D.', Yong Sun Kim, M.D.” and Chae-Hong Suh, M.D.}

Department of Pathology, Catholic University of Taegu-Hyosung School of Mr:dmml."
Department of Radiology, Kyungpook National University School c:f' Medicine’, Taegu;
Department of Pathology, Chosun University College of Medicine’, Kwangju, Korea

This study was conducted to set up a common mechanism for varying phases of focal seg-
mental glomerulosclerosis(FSGS) by comparing the morphological differences between human
FSGS and changes in 5/6 renal ablation animal model, which has been accepted as experimental
prototype for hyperfiltration theory as pathogenesis of FSGS. Both the human and the experi-
mental rats showed very similar changes such as segmental glomerulosclerosis, vacuole for-
mations or inclusion of small granules of podocytes, appearance of foamy cells in the capillary
lumina, eosinophilic deposits along the mesangial area, and focal atrophy of tubules with
associated interstitial fibrosis. The halo, frequently seen in human FS5GS, is due to detachment
of visceral epithelium from basement membrane, however, did not appear in the experimental
rat specimen. On the other hand, the foamy cells and hyalinization were more frequently noted
in the rat series and even involved the arerioles. The mesangial proliferation never appeared
in the rat series occasionally found in human FSGS,

In conclusion, the pathogenesis of FSGS cannot depend solely on the hyperfiltration theory
of hemodynamic derangement, but has complex impairment of visceral epithelium and cells
forming the constituents of basement membrane. (Korean J Pathol 1997; 31: 100 ~111)

Key Words: FSGS, Renal ablation, Biopsy, Pathogenesis
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Fig. la. Human spegimen. An area of h}rn]:lnmis (large arrowhead) stands oul in e background of sclerotic region
appearcd In blue. Several foamy cells{small arrowhead) are found. (Trichrome, = 400

Fig. 1b. Human specimen. Viscera] epithelium is separated from basement membranc aboul selerotic ares forming halo
ol mierspace (armow),[Tochrome, = 400

Fig. 1c. Human specimen. Another view showing foamy cells which contain tiny vacuoles. Toluidine blue, | g scotion,
=, 4N}

Fig. 1d. Rat kidney, six weeks after 546 ablation. Hyalinosis is seen about sclemtic arey with vacuolization of visceral
epithelium (PAS, > 40K}

Fig. le. Rat kidney, six weeks afier 5/6 ablation, Foamy cclls arc noted (armowhead) and hyalinosis can also be
found (PAS, = 4000

Fig. If. Rat kidney, six wecks after 506 ablation, Hyalinizaion i noted in the vessel wall supgestively that of inwerloblar
artery, Lymphocyiic inliltrations are seen around the interstitiom (PAS, = 4000

ARFELIE I Hellq DREGeFig 2, 3. A9ell A B Chale’ 2 2As]glon] o] Loz 7 uln
ek A Al ESE ARt e R B dtal S He|  Heiwledd odi el Y HAbATE sl 919
o AFSE slmrHFe 3. o] FFel Fdgda|zle]l  cliFig 3. oy A5 2ARE ARl o]n] WAy



104 skl el s =) oAl 3 A A2 E 1997

vy A

o B ol
-f'.;.-'_::é' L
o

Fig. 2. Human specimen., Mesang-
1al matriziM) is expanded. Some
electron dense deposits  (arrow-
head) are identified along the
subendothelial plane. Fat vacuoles
and phagolysosomes are  found
within the endothelial cell{En)
cytoplasm.( = 12000}

Fig. 3. Human specimen. Endo-
thelial cell{En) containing fat va-
cuoles. Electron dense deposits
{arrowhead) are identified along
the subendothelial plane. Halo can
be noted(arrow) in between vis-
ceral epithelial cells and basement
membrane,{ = 12000}
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Fig. 4. Human specimen. Foamy
cell containing numerous fat va-
cuoles{arrows) in the cytoplasm,
(= 12000

Fig. 5. Human specimen. Visceral
epithelium contains multiple va-
cuoles(v) and lysosomes. Foot pro-
cesses are diffusely fused along
the basement membrane, | < BO00)
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Fig. 6. Comparision of systolic arterial blood pressure 1,
3 and 5 wecks after 5/6 renal ablation.
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Fig. 7. Comparision of creatinine clearance corrected for
body weight 1, 3 and 5 weeks after 5/6 renal ablation.
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Fig. 8. Comparision of 24 hour urinary protein 1, 3 and
5 weeks after 5/6 renal ablation.
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Fig. 9. Rat kidney, six weeks
after 5/6 ablation. Many vacuo-
lesiv) are found within the vis-
ceral epithelium. Fool processes
are diffusely fused.( > 10000)

Fig. 10, Rat kidney, six wecks
after 5/6 ablation. Visceral epithe-
lium containing lysosomes (arrow
head). (= 20000}
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