OBIEIZ BT 2758 MRI OB HEIZHOWT
—DRENDL AR — (Biold.6) ZHWVT GE—#H) —

e =, WK -, FIEES HhREELY
=W K

THEIBAEM B ARRECE | WRIEREE  RREERT R E
SHEAREREM AT RESEE  HRE LR ER SRR

FL&®IKC

19854, Farmer 5V B IE KB O FHE (hy-
pertrophic cardiomyopathy : HCM) T/O %
MEEBALOE B 58 (signal intensity : SI) 235
fBE7sl EaHELTEE, HCM O T2 5
FAERIC BT 2 E5BEORE X T MFEG
{2 ¥ % Gd-DTPA (gadolinium diethylenetri-
amine pentaacetic acid) EEAHRIC L DL
B ORI A FTRETH 5 & DERRIRE 27
INTWAHDD . FEES SEROICIEIOH
fiE (dilated cardiomyopathy : DCM) 1Z86\\C,
MRI BEHED L VITEFELEDEPRD S
NBETEEFEBHRLTONLHB, REFTR &AL
7oA Y. £ 2 C, 4[H Biol4.6 ham-
ster AW T OHEIC BT AEE MRIFTR %A
Weat L7z,

HRBOVFHE

54213 Biol4.6 hamster 10 #5317, 2558
W3TL, 32 BB DA2BEEBOILE111L T
IF # 32 & 5 hamster & 42 8 #5 Bio14.6 ham-
ster % 1 V% HEEB & L7z (Table 1).

1FE % hamster ¥ X UF Biol4.6 hamster @ &

29 IZ pentobarbital calcium 3 ml % # 5%,
BREOGELHEL LU TEFIRIC T —F
WERBAT S & & SICLERBEIAO /O TFIRIC
BREAFA L.

MRI FHERBL 7V y h—f 84 A 3 CSI
@T), B¥ MRIBZILERRALHE H VI
gradient field echo (GE : TR=9~12 ms, TE=
2ms) BEIC LV 3K IERG L, BRE
spin echo (SE : TR=600ms, TE=12ms) #
BEIT- 7o, #B4EME FOV 60 mm, matrix
256 x 256, thickness 1 mm ¥ LU nex (num-
ber of excitation) %, GE #®#Tid 2 @, SE
‘BETiH4EmE L.

¥ % MRI 1 coronal view T A7 & - % % 4T
W, DAL B\ CGE BT axial 2%
BB %, GAd-DTPA (0.2 mmol/kg) DEEE
t#®, 7T45%, 1345% 04 EHGE BEZITV,
BEEHROBEICOWTHER L. BU G-
DTPA (0.2 mmol/kg) # #ES 5 HICEH
L, Z® 15 5#IC axial  TLE P 5 .OLE
I 1) ¢ multi slice SE %8 %175 7= (Fig.
la, b, ).

MRIIZ L DB SN/ T — & % Macin-
tosh computer @ NIH image (version 1.59)
CHENT L7z, T TEEEE R MRLICE WA

F—"J— kK MRI, Biol4.6 hamster, cardiomyopathy, myocardial fibrosis
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Table 1. The Changes of Body and Heart Weight of Hamsters in Each Weeks

number heart weight (g) body weight (g) H/B
10w 3 0.47+0.5 90.33+£4.5 51.87+2.5**
25w 3 0.69+0.1 131.90+6.1 51.90+2.9*
32-42w 5 0.95+0.2 129.54+6.2 77.98+£15.6%
H/B: heart weight/body weight H/B(%): (10 w vs 32 w42 w) * p<0.01
H/B(%): (25w vs 32 w—42 w) ** p<0.01

Each group of heart and body weight increased day by day. H/B of 32-42 weeks old Bio 14.6 hamsters was

higher than 10 and 25 weeks.

=0H 3 HE ([EE/fEE/ PR ITEED
ROI # &% % L SI (signal intensity) % JHIE#%,
BRI TO SI DR E LB LU WH L
% %SI (%SI= (post enhanced SI after 7 or
13 min/post enhanced SI after 0 min) X 100)
DFHERTH L, EFEEOER» DY
SIETA#XSIETERE L. iz, SE.T

EOELHAEHTIC T 50, [EEOREE
B LU EENE % pixel B2 (0.23mm) & L
TRDI .

MRI & &AL, B3R % multi slice SE #
BTEREEFHEEARL, ELBEOHAESG LV
NV TH LN/ REMAM Y A % hematoxylin-
eosin (H&E) ¥ XU azan mallory (AM) #fs
L, WIRI KU HRRERSHEAHREARE (<
10~25(%) & HEHEt L.

& x

1. ZBEIC BT 500 hEL H/E)
FHOBERIER L X L csEmLan, B
BRAE BB E CREMNTSL0D25
BELEEMIRD SNk o7, BREOK
BEIRTAHHOBERE (L (o), #E
(@) 1, 0 BEB LT8R LT
2B, O L2 BHTERBICBESRIN.
(p<0.01) (Table 1).

>3

2. FBEBICBT HLHER S L TEZERRIKC
DWW T

BRFDOOLELHAFTIC BT AFRB LU
RUBEEER L, Bk & & ICTERLER ZRD
32 8 5 42 BT 10 B#RHIC HEE L%w Iz
JEE L L (p<0.05), ZEZEMEIL 10 BliCH
B L, 328k 0 42 BECAEEICILAL T
7= (p<0.02) (Table 2).
3. &¥ MRI

ZBIC BT AOWENL, 187/5h 5 323/4
(F#226/47) C, EHRHPCTHEETIRDON

Table 2. The Changes of Wall Thickness and LVD
of Hamsters in Each Weeks

IVS(mm) | LPWT (mm) |LVD(mm)
0Way | 179%2% | 237%4% | 20.7+11%
Bw | 11.8+4 24.249 39.9+15
(n= 3) . . . LY . -l
PAW | 10804r | 14146* 515515
IVS  :Intraventricular septum
LVD :Left ventricular diameter
LPWT: Lateral posterior wall thickness
IVS (10 wvs32 w42 w) * p<0.05
LVD :(10wvs32w-42w) ¥ p<0.02
LPWT: (10 wvs 32 w—42 w) * p<0.05

IVS and LPWT were significantly thin and LVD was
dilated in 32-42 weeks old Biol4.6 hamsters.

19994 8 A24 =3 20005E5 B 2 HHE]

BIRIFERE T143-8541 HFHL AWK AZRA6-11-1 B AEMBATIREES 1| RRSEE BigE=
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Gradient echo type MRI of Golden hamster

s Eese

Localize of axial view (a) Pre enhanced axial view (b)

Enhanced 0 min 7 min 13min

Spin echo type MRI of Golden hamster

Post enhanced axial view (c)

@ Fig. 1. (e)
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oz,

DEXFERY GE I X 588 MRI KB \W T
OB EIR OO % ST ORRNEL % & Bk
T ric#iEE L, % hamster O & OFEBEO
%SLITRFERR L & BIE T AR L, EF13
LD % STE FRIZ 33.3+1% %7R L7z

Bio14.6 hamster 10 & i D BT BE Js & UM B
FHIC B W TREEA L & BICAEERZRXSIO
ET %D (p<0.001,p<0.01), &HF 1345
B YSE T =L 22.4+2% %% L7z, 258
BOEZPRIBT 2EE T HHEB LU 13 4
BOY%SIHETRIT 14+2% 6 L 1829.8+3% %
mL7z. L L, 328k 5 42 O+
FOMIEESEIRIC I\ CREEIRER & & DICE R
%SI DIE T &/ (p<0.001, p<0.01),
BT 5B LU 13 5 HO%STHE T T 12.8
+6% % L UN16.1£5% EEfEER L. EF
hamster D% SI T3 <, Biol4.6 hamster
DXSHETRITEL, BILEE I3 H7HEOX
SI{E F & IZ % \» T IE % hamster & Biol4.6
hamster IZ2£ 2R 7. ZOHERD %S K
TRIEZESR 13 45%) O 10 Hk T 25%,
25 BE: 20%, 32 BE D 42 B 17% LR
ETICHEWCBSHE T ROE T EM ARSI N
(Fig. 2).

%72, 32 BROAE MRIICE\W THRGERE
26 10 HEE TEZEFREL S ORTITHT T
EEME RO, BRED SEBICEVWTLHE
&R ARz (Fig. 3a, b).

4. BR#% D% MRI g &FREEFT RO\ T

1E% hamster @ axial & (SE ¥) $3E% 69
GO OOBBEARDAH D, LHO SLILE
fECH &R R 7. BEFIOL
FFRIMIZ BT 5 AM Fefa )l — g Tk ed THE

EORMIL D, AEERRSmL g CRE
DOHBEMHFEHELA R L (Fig. 1d, e).

32 BRSO OLFHIIC BT 5 AM Lefi )l —
BCEZEFR, BiEER L UAIBEIC BErE OREE
L&D, AEERRRIMEIAA BRI B\ TH 4 m
BORAE & RIRAL T M- IoBBEEE s L O
B M OB 2 Mo 7B R 2R L
7z (Fig. 3¢, d).

% 3

MRI i T: sRE G} L &R T RRE &
ERWTESHREORECEFAIC L AE5H
BEORRZELEZBET A 2 L ic X D ARk
BT 2BHRBBONL ZEBHEINL T
51)~7)_

LE, LFRE/NAAX— (Biold.6 hamster)
TRAWTEHROLEERE, LHEE, £FEA
B &Y MRIIKC LD LHOX%SHE TR HE
L7z, BICERBRICOIERATAL & RELIRAr
& DBIRIC O W ORBHEMBAT R MR & &
et L.

1. &RHIC BT 5 H/B ic ki AkEt

ERRFEIL 25 BT CllER S & hICE
fERRINI=R, 25 BEUBEOHEIMIRD S
Nehrote. L L, LIBEEITER S & IS
Hhn L, H/B Hid 32 B 6 42 B CRfE
BREN/z. T OFERIT Biol4.6 hamster 234
YA P T f —NAAX =P BDOTRT
B, Lictdo THREOBRENLAA X —ET
W& L TORTH 5L TIOESE, OWWT
BOREEDEFIC X AHERDZR LD
EEZ bin8~10,

Fig. 1.

(a) Coronal view and the line to localize axial view of golden hamster heart.

(b) Enhanced images of the axial view (pre injection, 0 and after 7 and 13 min).

(c) Post enhanced images of the axial view (postmortem). LV myocardium was not enhanced by Gd-DTPA.
(d) Blue area represents slight interstitial fibrosis of the middle L'V in golden hamster (Low power view : Azan-

Mallory stain).

(e) Blue area represents slight interstitial fibrosis of the middle LV (X 25 : Azan-Mallory stain).
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S %Sl of IVS wall (1) %Sl of Anterior wall
130 130
== 10week 120
% ~®~ 25week L 1
110 AW 32 - 4zweek ol T 1
—8— control

0 ' ) ja.3 (min)

s %Sl of Lateral wall

[) 18.1 (min)

2. HEBBICBT HLHERR LUEERED
Z1L.
BROLEVREIAZRE, ALEEHE LU
PO G AR & 72 B, EREREICER VIR L
WL ATRETH D, noise NI/ HEKS
R Th 5 axial B CHET L7-1D~13),
EEFREEE s LU EMEERL, Bk
LICONTHBICEHELL, £ERRIERER
ERERDI. LrL, 12B@Ic\T 14,
25 BEIZ BT 2 B EZENEOIEK ZRRD,
258D 1 I EZMBERE 2RO/, 328
B 5 42 BEEO LB B\ CEEIRFRRT R
RN &, 22BEBOLEEREML
TWAI L HERTH L EGREZRDHLDOD
OIERIREIC DHRER I & AT 3 B IRRALL
EETTNE L TORES MRIBTREN/ L
Zzbhi-.
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*  P<0.001
** P<0.01
*** P<0.05

40

0 13.3  (min)

Fig. 2. The changes of myocardial %SI in enhanced
MRI on all myocardial segments of golden and Biol4.6
hamsters. %SI was decreased after injecton of Gd-
DTPA in golden and 10 weeks old Bio14.6 hamsters and
9% SI was lower than 32-42 weeks old hamsters.

3. & MRI I B 5t
EEHOBSTHETRIZFEEER & & & iIcH
KERERL, E¥ 13 5#OIER hamster O
%SIE T & & H X, Biold.6 hamster ®%SI
ETRITEE LT Ui, BRI A REAERT
RAERT 32 BE» 5 42 BRICE W T%SHE
TREIGGEEZR L. ¥, 32BEBRORE
¥ MRI B L UEBR#E D SE BRIz TEER]
Bedpf@d O OARE OR—BEIRICEE R EHEE A
R, FTAOREMBAT R & U CERMEE
b3 L UF A MBICE A HEREE L 2RO
7o RAEWIZ X 5 & OFEE TR HEERIC
—FH L TCGI-DTPA DEERHR RO, FAHE
BORERGHEL & L THEEAEDOTIES
FUBRBEYREE L EOBRERD 5. —7,
FHOOHEIC & 5 LB TIIER
P M OIGE & RO I B REE 230,
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Gradient echo type MRI of 32weeks old Bio14.6 hamster

Pre enhanced axial view (a) Enhanced 0 min

7 min 14 min

Spin echo type MRI of 32weeks old Bio14.6 hamster

Post enhanced axial view (b)

(c)
Fig. 3.

(d)

(a) Enhanced images of the axial view in 32 weeks old Bio14.6 hamster (pre injection and after
0, 7 and 13 min). IVS was enhanced by Gd-DTPA after 7 min.
(b) Post enhanced images of the axial view (postmortem). IVS was enhanced by Gd-DTPA (ar-

row head).

(c) Blue area represents focal fibrosis in antero intraventricular septum of the middle LV in 32
weeks of Biol4.6 hamster (Low power view : Azan-Mallory stain).

(d) Blue area represents focal interstitial fibrosis, replacing fibrosis in antero intraventricular
septum of the middle LV (%10 : Azan-Mallory stain).

F4aRIC 351 5 GA-DTPA @ pooling 12 & V&
R ARTARESTIEIN TN S.
4. BR#H D% MRI & & REFT RICOWT

IF % & X U Biol4.6 hamster ©® MRI (SE
8) BEHRICOWTHRE L, IEH hamster

TREFDREZRDT, AM BEEICKE W TE
BEOBMALERDAICE Y E o7z F2, WR
& LT Biol4.6 hamster {Z 35\ "C SI A & i
ZRTHEBEROT, EFHEO T ERES T
SI ABEMEICHH S 58I L, extracellular
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space © GA-DTPA HARfHEIR T - 7=14:16~18),
Arheden'®C & % X DLFIHEE L L OO HEER
BRI 38\ T extracellular fraction 238850 LT\
5 EDHRENDY, OPFRECIT BEELHIC
3\ T 3 GAd-DTPA @ extracellular ~ O 53 1i
PN+ L EEZONS. Lizd - T Biold.6
hamster IZ B> 2 EFHRIT, BEEOKSI
ETEMEE R T HIRICHFET A RS D
D, 32 BEOREMAKIT R OETHEORE
AR L b X BRI 2D e L
%Eﬁﬁﬁﬁﬁﬁ%liﬁ%ﬁ%ﬁtﬂﬁ L7ctE2 6N

. BSERIC 38\ T extracellular fraction OH§
7JH & GAd-DTPA OBV H L$@{&—F X 5%
A % @ Gd-DTPA pooling 1= X V) & B 18e%)
BedhicbdeEX %h%biﬁﬁﬂiﬁiﬁ%l‘%‘éﬁiﬁ
FUOEE S ORBSEITIRHTH - /.

B MRIICE VT HBREE L REORT R
PHEONC L, BRMRIIZESWTHOH
NOBMEEBARHE TES LE 2 DN, JEX

zbﬁ'ﬁﬁ Z R W TR LR O RTE # BHE 3 %

T & 0 BEARLDARE O K AR
JU%E’\@@ TEARBHIC R S N A WTREME S
BH5HEBbhi.

& B

1. Hamster iZ 51 %5 & & MRIL T T @R &
GEHBBRIC L - TR TH Y, REM A
i LB

2. Axial 2 (T15RFE SE &) ICBWTLH
N Gd-DTPA &AL O HI AW HETH -
7z,

3. T1 ¥F1% GE #%& T SI ORRNBE AW
BETHhD, LEFRENLAX —ORET L

HICKSTETRTEA L, BELHEEE
Reioi-.

4. MRI IR BEEBFNICHEMEICEA LR
BRI LRSS X UBBRERE AR
FEERRSD IR A RO B AR AT S .
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Efficacy of Contrast-enhanced MR Imaging in Cardiomyopathy :
An Experimental Study Using Biol14.6 Hamsters

Shuji NaNJO!, Junich YaAMAzAKT!, Kohki YOSHIKAWAS,

Atsushi SENOO?,

Myouta MIURAZ2

YThe 1st Department of Internal Medicine, Ohmori Hospital, Toho University School of Medicine
6-11-1 Ohmori-nishi, Ota-ku, Tokyo 143-8541
2Department of Pathology, Ohmori Hospital, Toho University School of Medicine
3Department of Radiology, Institute of Science Medicine, University of Tokyo
“Department of Radiological Science, Tokyo Metropolitan University of Health Sciences

Purpose : In this study, heart form and myocardial fibrosis were evaluated using magnetic
resonance imaging (MRI) in Biol4.6 hamsters. Gated Ti-weighted (T1W) images and Gd-en-
hanced cardiac images (0.2 mmol/kg) were obtained in golden and Bio14.6 hamsters.

Results : The cardiac ventricle was enlarged and the wall thickness was decreased. The myocardi-
al enhancement persisted up to 13 min after administration of Gd-DTPA and signal intensity (% SI)
on the myocardium was increased. The myocardium of 42 weeks Bio14.6 hamsters was remarkably
enhanced by Gd-DTPA and the enhancement of myocardium was continued for 13 min. There was
positive correlation between Gd-enhanced MR findings and those of pathology in the evaluation of
myocardial degeneration and fibrosis in Biol4.6 hamsters.

Conclusion : Gd-enhanced MRI was useful to evaluate myocardial fibrosis and myocardial

damage.
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