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Sequential Studies of Glomerular Crescent Formation in Rabbits with
Anti-Glomerular Basement Membrane(GBM) Antibody Induced
Glomerulonephritis(GN)

Hye-Seon Ahn, M.D.*, Jung-Woo Noh, M.D.** and Moon-Hyang Park, M.D.

Department of Pathology, Hanyang University College of Medicine and Seoul Euljfi Hospital®,
Department of Internal Medicine, Hallym University College of Medicine**

To investigate the mechanism of crescent formation, sequential pathologic changes from the
New Zealand White rabbits with anti-GBM antibody induced GN by administration of guinea
pig anti-GBM IgG were studied by light (LM}, immunofluorescent (IF) and electron (EM) micro-
scopy. Although no glomerular changes were observed in LM, swelling of the endothelial cells
and the epithelial cells were noted in EM by day 2. By day 7, early and cellular crescents were
evident. Proteinaceous materials and fibrins were noted in the glomerular capillary lumina (GCL)
and Bowman's space (BS) associated with segmental hypercellularity. The GBM damage became
progressively severe, followed by focal detachment of the visceral epithelial cells from the GBM.
At day 14, fibrin strands, mononuclear cells and collagen fibrils were present berween the
proliferating extracapillary cells. At day 31, fibrocellular crescents were predominated. Elongated
spindle cells, morphologically resembling myofibroblasts, were noted near the Bowman's capsule
(BC). A degree of tubular atrophy, interstitial fibrosis, and inflammatory infiltrates increased as
it did with fibrous organization of crescent. Intense linear IF staining for IgG and C3 were seen
throughout the experiments along the GBM. In conclusion, the progression of crescent from an
carly "proteinaceous” stage through cellular, fibrocellular and fibrous stages was well documented
in this study. Inflammatory cells and coagulation mechanism may activate the initiation of the
GBM damage at the early stage. Activated periglomerular mononuclear cells may also cause
disruption of BC which facilitates entry of activated periglomerular cells and fibroblasts into BS
leading to progressive fibrous crescent formation. (Korean J Pathol 1997; 31: 219 —232)
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Table 1. Semiquantitative evaluation of prevalence of selected glomerular light microscopic changes in rabbit anti-
glomerular basement membrane(GBM) glomerulonephritis

Exp. %Glo

Fresh Cellular  Fibro- Hypercel-  Fibrin Protein Tuft % of No. of

day with cres cres cellular lularity in ffibrin adhesion G5  animals

cres CTesS GCL in BS studied
0 0 - - - ~ — — 0 5
1 0 - — — — 0 5
2 0 - - - - - 0 s
4 0 — - - + - 0 5
7 15( 5-30) + + + r o + + b + 0 10
14 200 5-700 i o - - i - + 2 10
21 50(45-55) 1 + + + + + 1 0 5
31 27 5-70) +f— + + + + 4 b+ v + + <5 11

BS: Bowman's space, GS:

Exp.: cxperimental, glo: glomeruli, cres: crescent, GCL: glomerular capillary lumen,
global sclerosis, Results were scored on nonel —), +, ++, + + +,

F 4+ 4+ + scale

Fig. 1. A Normal appearing glo-
merulus with mild endothelial cell

swelling in the glomerular tufts at
day 4.
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(Fig. 3). 4] 31%olli= uksl WAo] FPs|o} 454

Fig. 2. Early stage of crescent
formation characterized by the ap-
pearance of proteinaceous mater-
ials in Bowman's space at day 7.

Fig. 3. Glomeruli showing cel-
lular and fibrocellular crescent as-
sociated with tubular atrophy, pe-
riglomerular interstitial edema and
fibrosis and inflammatory cells at
day 21.
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Fig, 4. A plomerulus showing cel
lolar crescend with markedly e
stroved glomerular tifts and less
of Bowman's capsule, Bowman’s
space is uvbliterated by prulife-
rated  epithelial  cclly,  spindle-
shaped  cells and  momonuclear
cells at day 31,
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Fig. 5. Linear IF swinmy [or gl
alomg  the glomerular  capillary
wall 15 evident at day 1.
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Fig. 6. The glomenular rufis are
displaced by crescent. Simmg linear
Ib staining for Telr(a) and C3ik)
along the glumerular capillary wall
was noled, Destoved glomerular
capillary  wall was stained  and
collapresd by crescent at day 31,
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Table 2. Sequential glomerular electron microscopic changes in rabbit anii-glomerular basement membrane{GBM)

glomerulonephritis
Exp. GBM GBM EC Mesangial Collagen IC/EC  BC/Periglomernular
day damage thickness swelling/ matrix in fibrin Inflammation
GCL cells iNCTease crescent
] 1] normal 00 0 0 (VI normal
| 0 normal ORBC 0 1] 0 normal
2 1] normal + (PFMMNL + (focal) 0 0 EP. swollen
4 (1] irregular +/PLT + (focal) ] 0 EP. swaollen
PMML
T 1] subendo. + + /[PMNL + + + + [+ 4+ + EP. detached, swollen
“fluffs” M & proliferation
14 + + + wrinkling + +/RBC + + +/++  BC "gap” &
PMMNL fibrin/ + (LP)
21 t 4 wrinkling + + M + + 1+ + [+ + BC "gap” & loss,
collapse fibrin, collagen/
+ +(LP)
3l ++ + thickened, + + [RBC + + + + +/+=+  BC loss &
wrinkling collagen/ + + (LP)

Exp.: experimental, GCL: glomerular capillary lumen, IC: intracapillary EC: extracapillary, PMNL: polymorphonuclear
leukocyte, M: monocyte, PLT: platelet, L: lvimphocyie, P2 plasma cell, EP: parietal epithelial cell, subendo: subendothelial,

BC: Bowman's capsule. Results were scored on none(-), +, + +, ++ +, + + + + scale

Fig. 7. Early crescent is made up of abundunt prote-
inaceous material and fibrin admixed with lvmphocyies
and swollen wvisceral epithelial cells within Bowman™s

space at day 7.

Fig. 8. The swollen visceral epithelial cellip) shows focal
detachment (arrowhead) from irregularly thickened glo-
merular basement membrane on day 7.
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Fig. %9a & 9b. Note a well developed cellular crescent
with “gap”(arrowhead) of Bowman's capsule which is
surrounded by myofibroblasts(arrow), fibroblasts, lvmpho-
plasma cells, macrophages and some collagen fibrils was
ohserved on day 14.

vehle] BEH e sae] A E48 Beld
BS: #hgl4te] A 245 444 HYF, A
£ §aei7)Se] 48l AdE Fabd wolalE ¥
o 717t stedell & o|xHel £AE vehyy
ch ZlHehe] Mo uhrl TE|L ZHEe] AEL
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= (Fig. 8), FH Lo 23 o 243} FE7)9) 1
4 AAE Mgk M3 YU HLE £48 Helm
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Fig. 10. At day 31, collapsed and wrinkled glomerular
basement membrane surrounded by proliferating epithelial
cellsip), collagen fibers(c). Note complete loss of BC
surrounded by fibrin strands, lymphocyte(L) and collagen
bundles.
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