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PA, Magnevist, Schering, Berlin Germany) 1gG (Sigma chemical Co., St. Louis, MO, USA)
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(39 .5
RPGN 1gG 50mg
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ATN ATN 6 Ketamine hydrochloride (Ketalar,
MRI . , Seoul, Korea) 10-15mg/Kg Xylazine hydrochloride
(Rumpun, , Seoul, Korea) 5 mg/Kg
(glycerol, Sig-ma, St. Louis, US.A))
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(ATN :6 , CGN :6 ) 3 MRI 1.0T Magnetom Impact (Siemens, Erlan- gen,
Germany)

Fig. 1. Normal renal MRI of the rabbit.
T1-weighted (A) and T2-weighted (B)
coronal image show normal cortex (ar-
rows) and medulla (arrowheads). T1-
weighted image show more distinct
corticomedullary differentiation than
that of the T2-weighted image. Gd-DT-
PA enhanced renal dynamic MRI (C)
shows intratubular passage of Gd-DT-
PA as inwardly migrating dark band
(arrow) pattern.

Fig. 2. Signal intensity were calculated
from the circle of region of interest at
three points-cortex (black arrow), outer
(white arrow) and inner medulla (open
arrow). Three times at nearest regions,
and then relative signal intensity were
calculated from signal intensity divided
by signal intensity of adjacent back
muscle (astract).
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Fig. 3. Day one Acute Tubular Necrosis.
Corticomedullary differentiation are
well noted on T1-weighted (A) and T2-
weighted (B) coronal image. Gd-DTPA
enhanced renal dynamic MRI (C) well
demonstrates a dark band (arrow) but
weak signal intensity than normal.

Fig. 4. Day one Crescentic Glomeru-
lonephritis.

Corticomedullary differentiation are s-
lightly obliterated on T1-weighted (A)
and T2-weighted (B) coronal image.
Gd-DTPA enhanced renal dynamic M-
RI (C) shows poorly defined dark band
(arrow) pattern.
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SPSS version 7.5
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ATN CGN (Table 1, 2).
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Fig.5. Day four Acute Tubular Necrosis
Corticomedullary differentiation and
dark band (arrow) are relatively well
defined in T1-weighted coronal im-
age(A), T2-weighted coronal image(B),
Gd-DTPA enhanced renal dynamic M-
RI(C).

Fig. 6. Day four Crescentic Glomeru-
lonephritis.

Corticomedullary differentiation and
dark band (arrow) are poorly defined,
in T1-weighted coronal image(A), T2-
weighted coronal image(B), Gd-DTPA
enhanced renal dynamic MRI(C), espe-
cially in T2-weighted images.
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Table 1. Acute Tubular Necrosis(ATN).

- 0 4 hour 8 hour 24 hour 4 day 7 day
Statistics (n=6) (n=6) (n=6) (n=6) (n=6) (n=6)
Area(cn?)
Coronal 6.5 6.8 6.9 7.4 7.7 7.9
Axial 35 3.7 3.8 3.9 3.95 45
sCr(mg/dl) 13 1.7 2.2 2 1.7 14 NS
COMC(%)
T1 8.6 9.9 -1.2 6.8 6.5 5.1 NS
T2 -10.11 -11.14 -11.22 -10.37 -9.92 -7.9 NS, **
CIMC(%)
T1 19.52 17.88 9.97 27.89 20.91 21.24 *
T2 -12.93 -19.04 -20.02 -19.19 -14.30 -9.43 NS, **
NS: not significant, COMC: cortex to outer medulla contrast, CIMC: cortex to inner medulla contrast
* statistically significant, **statistically significant in comparison with sCr
Table 2. Crescentic Glomerulonephritis (CGN). (Fig. 1C).
- 0 lday 4day 7 day ARF DMRI
Statistics
(n=6) (n=6) (n=6)  (n=6) . ATN 4
Area(cm?) DMRI . 24
Coronal 7.2 7.7 8.8 9.3 .
Axial 43 43 49 5 ATN (Fig- 3C) DMRI
sCr(mg/dl) 11 15 2.9 44 * .
CGN(Fig. 4C) DMRI
COMC(%)
T 1187 1309 862  -001  *** : 4
T2 -7.9 -6.25 -4.59 -2.89 * kx ATN (Fig.
CIMC(%) 5C), CGN (Fig. 6C).
T1 1831 23.75 20.42 12.16 kil 7 ATN CGN MRI 4
T2 -11.86 -6.99 -9.69 -4.73 NS . sCr. CMD
NS: not significant ATN CGN
COMC: cortex to outer medulla contrast
CIMC: cortex to inner medulla contrast
* statistically significant
** statistically significant in comparison with sCr ATN ARF 4
, (Fig. 7,
.1 ATN
(P<0.05). CGN
(P<0011). ATN sCr COMC T1 4 ATN
T2 7
(P=0.031). sCr CIMC T1
T2 . CGN 1
(P=0.002)(Table 1). CGN sCr 4
COMC T1 (P<0001) T2 (Fig. 8 7
(P=0.002) , sSCr CIMC (Bowman'’ s space) ,
T1 (P=0.002) ,
T2 (Table 2).
ATN CGN coMC CIMC
sCr
ARF 3
DMRI ARF
DMRI Gd-DTPA ARF
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Fig. 7. Microphotography of Acute
Tubular Necrosis at 4 hours.

Histologic findings shows tubule vac-
uolization (white arrows), sloughing and
loss of nuclei of tubular cells and denud-
ing portions of the tubular basement
membrane (black arrow). Hematoxylin -
Eosin stain, x 400

Fig. 8. Microphotography of Crescentic
Glomeulonephritis at 4 days.

A glomerulus showing cellular crescent
(white arrows) with markedly destroyed
glomerular tuft and loss of Bowman'’s
capsule. Bowman'’s space is obliterated
by proliferated epithelial cells, spindle
shaped cells and mononuclear cells.
Hematoxylin - Eosin stain, x 100
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A Comparative Study of MRI Findings of Experimentally
Induced Rapid Progressive Glomerulonephritis (RPGN) and
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Purpose : To evaluate the usefulness of MR imaging in the differential diagnosis of the underlying causes of
early-stage acute renal failure (ARF) by comparing the MRI findings of experimentally-induced crescentic
glomerulonephritis (CGN) and acute tubular necrosis (ATN) in rabbits.

Materials and Methods : Experimental CGN was induced by injecting anti-glomerular basement membrane an-
tibody into six rabbits, and ATN by injecting glycerol solution into six rabbits. A normal control group of three
rabbits was also used. Renal MR imaging (T1-and T2-weighted coronal images and dynamic MRI : DMRI) was
performed the day before, and one, four, and seven days after the induction of CGN; and immediately before,
and four, and eight hours, and one, four, and seven days after the induction of ATN. Sequential renal gun-
biopsies and blood sampling (serum creatinine, sCr) were performed. Renal area, corticomedullary differentia-
tion (CMD), and the passage of Gd-DTPA (pattern of dark band), as seen on MRI, were analyzed and correlat-
ed with serial change of sCr.

Results : In normal kidneys, CMD was clearly apparent on both T1-and T2-weighted images. DMRI demon-
strated a progressively inwardly migrating dark band in the kidneys. CMD was relatively clearly demonstrat-
ed in the ATN group but less clearly identified in the CGN group. Renal size (area) and sCr gradually increased
in both the CGN and ATN groups, and dark bands were moderately to poorly defined in both.

Conclusion : We conclude that DMRI could be used to differentiate and evaluate disease processing and com-
promised renal function in cases of CGN and ATN. On T1-and T2-weighted images, CMD was relatively well
preserved in the ATN group, but was less clear in the CGN group. These MRI findings may be helpful for dif-
ferentiation of the underlying causes of early-stage ARF, particularly between CGN and ATN.
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