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Experimental Study on Early Detection
of Alloxan-induced Pulmonary Injury by
Magnetic Resonance Imaging

Kazuo Awai', Toshio Utsumi?, Toshio Kajima”,
Hiroshi Fukuda', Susumu Nakamura", Koichi Fujikawa',
Kazuyoshi Azuma® and Katsuhide Ito”

We studied the early detection of alloxan-induced
pulmonary injury by magnetic resonance imaging in vivo.
Permeability edema was induced in ten rats by intravenous
injection of alloxan at 100 mg/Kg. Tl-and T2-weighted
images were acquired in five rats every 30 min for 120 min
after alloxan injection. Five rats served as controls. The rats
were sacrificed immediately after imaging and examined
microscopically. CT images were also acquired in five rats
every 30 min for 120 min after alloxan injection. Five rats
served as controls. The rats were sacrificed immediately
after imaging, and the wet-to-dry ratio of the lung was
measured. In Tl-weighted images, relative signal intensity
from the lung with permeability edema rose from 30 min to
120 min, and was greater than that from normal lung every
time. In T2-weighted images, there was no statistically
significant difference in relative signal intensity of the lung
between permeability edema and the control during 120 min.
In CT images, there was also no statistically significant
difference in lung density between permeability edema and
the control during 120 min. There was no statistically
significant difference in the wet-to-dry lung ratio between
edematous lung and normal lung. In histological study, mild
congestion and interstitial edema were observed in
edematous lung. These results suggest the potential
capability of MR imaging in detecting the early phase of
permeability pulmonary edema.
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1. EBME S & ValloxanhtizkiEE 7 ILOTERK

FEERIZ XA E250~300gDWister;2 7 v b (M) ZfEM L
7z. ¥, 7 v b OEKEANICsodium pentobarbital 60mg/kg
EEALTHEZIT-o /. HREREAR, [EUHEIT-T
L, BRI Es (GEHIHR[EM 2= » FSAR
830) 125845 L, tidal volume 1ml/100g, FFIEE60/55, 90%
I T ATHREE 2 To 7, RICREBHEWRAL, K
BREHIR & © alloxan 100mg/kg % WiE L SRR E 2 55% L
7-. 7 Balloxan¥HiEHe, F#IREL H ILERIN) » Y VviiE E
BT F C3ml/hOEI A TR HHE L 72
2. EREES I UBREENS

MRIZEE IIGEH R EM EBEFMRI > A 7 ACSI-Omega
(2.0 Tesla) ZH LT, Ay a—iEIC L Y TIHEHFGZRS
U2 2 Wik L 7o, Mo &efhiE, T15EF{1%13400/7/4
(TR/TE/ excitations), T25HF{%1X1500/1002TH5. V¥
NS L, scan FOVIZ50mm, AT A AEII3mm, BEfE
FHER T M) oy 7 A13128 x 128TH 5,

CTO#H(% IIGEHBCT/TI800 % M F L 7=, #Hig4efthid
120kVp, 100mA, scan FOV 60mm, A7 A A/E1.5mm, M
feEfiR~ ) v 7 2320 x 320, scan time 2 secTH 1),
bone algorithm THI{&FFEH %17 72,
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(1) MRI T1585R{& 5 L UT2E5BRIC & | B ESAE DR
HZEEDRIE

Alloxani#EEE 5 UL, XFHEEE 5 PCioxd L CIk A 2 & %
fER L, BHEFOMRI T18 X UT25E5E 2 iR IR L,
FNEFNIZBWTETIRE DFERHIEEFT 7>, alloxan

BT, TPALIEBEAERS CbaselineD72HDT1H L O

TGl L, €0%, T Zalloxan#iiE, 30,
60, 90, 12053, T25F{£1340, 70, 100, 13052 % BIth L
7z, AHBEIZB VT balloxanf & FFEOBREFESECTIES &
UT2HFAG O 217 - 72 (Fig.1).
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alloxanff{EAE 5 IC, *HHBEE 5 PLi2id LT, MECT % HifT
LB il E DR E{EZMEL 2. CcTHZ I,
pancuronium bromide 0.5mg/kg % #HE L, BERIR 58412
Wl L7tk BRARAM CTIPRELE S TFo72. al-
loxan# T, ATFHEBASAE Zbaselinef@ % #iE % 7>
%, alloxan®HEH30, 60, 90, 1205314 ICCTHE 417 - 7.
*HHREEIZBE L T balloxan®f & FIRE DB RIRE CCTIRE 217
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Fig.2 Scan protocols of X-ray CT
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B OENTEY, E5IINMR imagingZEE 2 L
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FD%, %< DiFFEE I NMR spectroscopyd 5 V2 IEMR
imaging2E & 12 & A& KT ROERILERKA TN BT
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sity AL, TIBLOT2RIERT L) Z8ichB. &
ZANRINL DRI - TV BEDIE, WhiZhiERDSIE
HED LS MITEIML T 2 whiE sk & i ftiAKE"
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Fig.5 The time course of relative lung density in alloxan group
and control group in X-ray CT

22 r --4-- control
g 2.0 —&— alloxan /‘%}
s 18 |
£
T 16 /%
o
g I :0.05
@ 14 /i p<005 |*°
L ,% p<0.05
g 1p<0.05
T 1.0 # Fbom- B -
0.8 . ' l I
0 30 60 90 120 bin
Time

Fig.3 The time course of relative signal intensity from the lung
in alloxan group and control group in T1 weighted image:
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Fig.4 The time course of relative signal intensity from the lung
in alloxan group and control group in T2 weighted images
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Fig.6 Comparison of wet-to-dry ratio of the lung in alloxan group
and control group

Fig.7 Histological examinations in permeability pulmonary edema(A)and normal lung (B}
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