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Table 1. Hardware Specifications

Magnet type 4.7T vertical type
Magnet ID 89 mm
Shimming unit ~ (OD/ID) 89/73 mm
Gradient 7Y (OD/ID) 73/45 mm

Probe (OD/ID) 45/30 mm
Rf-zY (ID/length) 30/50 mm

Max. Field Gradient 80G/cm
rf-amplifier output 100 Watt

Fig. 1. Sagittal image of mouse brain. ROI, 30 X 20 mm,;
Matrix, 512 X 256; image acquisition time, 4 min. 10 sec.
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Fig. 2. (a) Proton density image (0) T2 weighted image. Fast
spin echo is used respectively, with TR/TE, 2000/13,
2000/30 ms; ETL 8; NEX 1, 6. Image acquisition time was 1
min. 2 sec and 6 min. 17 sec., respectively.
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Fig. 3. ROl is reduced from the condition of figure 2. ROI,
20 x 15 mm; Matrix, 512 X 256. Image acquisition time was

4 min. 14sec.

a
Fig. 4. Three-dimensional images for cranial and inferior part of mouse. (0) Head image obtained without contrast agent (D)
Cancer tissue image contrasted by Gd-based agent.

B
kKl
=OII=I
%
a
=
T
0z
d
—E

lio
=}
0k
2
<
(=]
c
(7]
(5]
s
lo
>
S
oH
8
0
|‘O
4

gradient echo7} A5 1t

o o=
A7 g Ao rA, iAg NMR 717
icro-imaginge moused A7) HH3sld Xz
afizoll, moused| st 100 wpo]ZE o]ste]
i ol el ARt 7hHs sttt NMR 7171
= 1 } 223 YoM A &Y filling factor 7}
7] g, & S/NO MR Als 3 5e] 7bssditt.
ysicist A= A FoA A5 dojvhe=
BE A5 ugofo M AAR FAEHE 5 A5 A
o) x%o]cq ];,] NMR Nzﬂ tﬂ"% zle‘]. —5}% ;ﬂv 7}
& A MR @74 A8 HAs 20S Fop
o agogN, AsskE 7]7]el vlste] o A
=2 T A

PR
ol
ol
s
a2
ok

>~
-
oo
[0
-
N
=
S
=
o B
(@}
o
w0
('D

o
2 Nate] of O}L ojgzo] Ak, 1t
o AEATFAES] RS ol st=do] 1 iE
ARES A9}, TuldAe o} 255
712 mouse MR 94 AT4& 3= Hgde §
?i“—TLﬁ"’]"a— ERE oo Wol] Axg o Ao]

Al

b

- 145-



o
12
02
to

=Rz

71E 20T QY] Ao A T HAH SR mouse
o digt MR 77} wf§- &idslrt, sl E 25%E 48 MR
71717} =7 2 A DA T LS 288t} o] 3to] A H
o] & FolH, o= HAAQ SgEAdE wxe v 9l
of, 2y obz e B A 237 ddEita &
793 go R o] ¥ Ay At 2ud wRvt s
sttt

01

—©r£%:
_1_,,4;_“
e
e
N
T
ol
_E
i
QL
_>,i
N
fe Ry
o2
_O“
o~
\1
—3
o,
2
_>L
ol
2
2 © C oo

Mo orlr =

— B

FA))
lo
fitl

2t lo
o, ©

>

el

o2

=2

= 0L

ol

ol

jo | rle ux e o =
1o,
rpN
o
Y
=)
[l
fitl
hd
} o,
oX,
olr
-3
>
oy
§2
rlo
—>|~]_ll
o
N
%0
o ©
-
0
o

ne
(o
=
2
of
o
2 —(E

fr =2
w o R

ot =51

R

o

g

=)
s
iil [e2xh)
:CI>1£

o,

o

ox o

& %ﬁ o}i ATt °1S’+
gro=M, g voxel &
1-, 2-2k9) MRS 719 s 3708 Aot}
. mouse?] PHHWH ] lojM &
b Aol Aojdt AlFoH | 1o }7} A% aE g
ste= a1y stegol g e, s
i ofy el dAle] 7hEslEE FH] Folth(10).

o rlo 2 et o% U 2 O o
fo—
w
0
rio,
2
>~
v

O o ome
ol
ol
=l

>
N

c

o of
~

2
=

NMR & & 7z
mouse?| ¥ djgt
AdesE 25E A€ 71719 UGS
= X229 filling factor =2 7
1AL 341@}9 A9 —’F°1 71?15PE HORE

Al &

8 micro-imaging AW E o] &3}o],
A E s A 7 AT Y
_o]Ro] 7} o) &
JJr 47T o 17A71%
2 3390 SZ}*L

T 1 7o EEET)\)\}\}\ I 1=

A4 2 3 A 9G4S o] 43 mouser] e FAF AR} B3
voxel Ao o] & MRS A& Fxskar Qleh. £ 8h8] x| o A
mousedl] thek MRI 97 g7} o] HuM7} 45¢l AL 9
92 A7l 9o & mouse %}%‘_ MRI #&d A4A2E59 4
B wgto] @43t ¥7|E ARES 7Idetn, thekek foke] 7
Z98t AAEe F5 AFE vkgka 9iok(5, 10-13).

Acknowledgement
2 AT 7|2 A DA A 71 RAFAR L
2 A5, £33 Seoul R&BD Program (10550), the

Korea Health 21 R&D Project, Ministry of Health &
Welfare, Republic of Korea (02-PJ3-PG6-EV07-0002)
(A081057) and a grant (R01-2007-000-20782-0) from
the Purpose Basic Research Grant of the KOSEF®Z XA
A=At

i

;o2 @

1. Pautler RG. Mouse MRI: Concepts and applications in physiol-
ogy. Physiology 2004;19:168-175
2.Kovacevic N, Henderson JT, Chan E, Lifshitz N, Bishop ],
Evanx AC, Henckelman RM, Chen X]. A 3-dimensional MRI
atlas of the mouse brain with estimates of the average and vari-
ability. Cerebral Cortex 2005;15: 639-645
3.Natt O, Watanabe Boretius TS, Radulovic, Frahm J], Michaelis
T. High-resolution 3D MRI of mouse brain reveals small cere-
bral structure in vivo. J. Neuro. Meth. 2002;120:203-209
4.Falangnola MF, Dyakin VV, Lee SP, Bogart A, Babb ]S, Duff K,
Nixon R, Heipern JA. Quantitative MRI reveals aging-associat-
ed T2 changes in mouse models of Alzheimer s disease. NMR
in Biomedicine 2007; 20: 343-351
5.Na HB, Lee JH, An K, Park YI, Park M, Lee IS, Nam DH, Kim
ST, Kim SH, Kim SW, Lim KH, Kim K, Kim SO, Hyeon T.
Development of a T1 contrast agent for MRI using MnO
nanoparticles. Angew. Chem. Int. Ed. 2007;46,:5397-5401
6.Frahm ], Bruhn H, Gyngell ML, Merboldt KD, Hanicke W,
Sauter R. Localized high resolution proton NMR spectroscopy
using stimulated echoes: initial application to human brain in
vivo. Magn. Reson. Med. 1989;9:79-93
7.Yongbi NM, Payne GS, Collins DJ, Leach MO. Quantification
of signal selection efficiency, extra volume suppression and
contamination for ISIS, STEAM and PRESS localized 1H NMR
spectroscopy using an EEC localization test object. Phys. Med.
Bio. 1995;40:1293-1302
8.Lange T, Schulte R, Boesiger P. Quantitative J-resolved
prostate spectroscopy using two-dimensional prior-knowledge
fitting. Mag. Reson. Med. 2008;59:966-972
9.Thomas MA, Hattori N, Umeda M, Sawada T, Naruse S.
Evaluation of two-dimension L-COSY and JPRESS using a 3T
MRI scanner: from phantoms to human brain in vivo. NMR in
Biomedicine 2003;16:245-251
10.Guilfoyle DN, Dyakin VV, OShea J, Pell, JA Helpern GS.
Quantitative measurements of proton spin-lattice (T1) and
spin-spin (T2) relaxation times in the mouse brain at 7T. Mag.
Reson. Med. 2003;49:576-580
11.Benveniste H, Blackband S. MR microscopy and high resolu-
tion small animal MRI: application in neuroscience research.
Prog. Neurobiol. 2002;67: 393-420
12.Dhenian M, Ruffins SW, Jacobs RE. Three-dimensional
mouseatlas using high-resolution MRI. Dev. Biol.
2001;232:458-470
13.Watanabe T, Michaelis T, Frahm J. Mapping of retinal projec-
tions in the living rat using high-resolution 3D gradient-echo
MRI with Mn + + induced contrast. Magn. Reson. Med.
2001;46:424-429

- 146-



ZTEHAE ojMIF A 7[HE 0I&S Mouse 2| xP7[STAPL A7

J. Korean Soc. Magn. Reson. Med. 12:142-147(2008)

High-Resolution MRI Study on Mouse Brain Using Micro-Imaging
Doug-Young Han', Moon-Hyun Yoon?, Bo-Young Choe*
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Purpose : By using the micro-imaging unit modified from NMR spectrometer, the high resolution MRI
protocols of finer than 100 micron in 5 minutes, is sought for mouse, which plays a central role in animal
studies

Materials and Methods : C57BL/6 mouse, lighter than 50 gram, is used for the experiments. The supercon-
ducting magnet is vertical type with 89 mm inner diameter at 4.9 Tesla. The diameter of rf-coil is 30 mm.
Mostly used techniques are the fast spin echo and the gradient echo pulse sequence.

Results : For 2D images, proton density and T2 weighted images are obtained and their optimum experi-
mental variables were sought. Minute structure of mouse brain can be recognized and 3D brain image is
also obtained additionally. 3D image will be useful particularly for the dynamic contrast study using vari-
ous contrast agents.

Conclusion: Like the case of human and other small animals, the high resolution of mouse brain is e-
nough to recognize the minute structure of it. Recently, similar studies are reported domestically, but it
seems only a beginning stage. Due to easiness of breeding /control, mouse MRI study will soon play a vi-
tal part in brain study.
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Mouse brain
2D/3D imaging
Proton density
T2-weighted MR imaging
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