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Changes of Magnetization Transfer Ratio
According to Rat Brain Development

Li Song Bai, Yasutomi Kinosada,
Yasuyuki Okuda, Ma Ning*
and Tsuyoshi Nakagawa

We assessed the age-related changes in magnetization
transfer ratio (MTR ) value and the ratio of water content in
rat brain (frontal lobe and pons)during normal development.
All studies were done on 42 normal Wistar rats. MTR was
calculated by using the equation (Mo - Man) / Morr, where
Morr and Mon were the measured signal intensities on the
conventional and MT-prepared SPGR images, respectively.
The ratios of water content were measured by comparing the
wet weight with the dry weight of the frontal lobe and the
pons, which were extracted from a rat brain soon after MTR
measurements. The ratio of water content was calculated
by using the equation 100 x (wet weight-dry weight) /wet
weight (%).

The ratio of water content decreased markedly during the
first 30 days, but the decrease was very slight there after both
in the frontal lobe and the pons. The change in MTR. was
similar to that of the ratio of water content, though the di-
rection of change was opposite. Statistically significant in-
verse relationships existed between MTR and the ratio of
water content both in the frontal lobe and the pons.

development.
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MTR could be a new parameter with which to assess brain |

& L& i

SREEEZWEE OHAMEL T LY, RkiE O Tk
PHEAHMIEL (BB L22H S, $12, magnetic
resonance imaging (MRI) 1Z 2 @ X 9 L BEREE D2 124
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sHTERm %) 2 AL CE £ (apparent diffusion constant; ADC)? %
L CTHAER OB RE DR E L il 2R A D H 2.
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valued 5 2 dtrace) BIEDIERAMLE TH - 729, E512,
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ADCIEIHHEDHILOAZEBIT 2 DD TR, L&D
Z < DMER BN Tn5,

magnetization transfer (MT){FEE 85T DR DASHEREFIIR
ZEFMHAT2H LOMRIRIZFETH Y, time of flight
(TOF)MR angiography 72 &l2BWT ¥ b5 A MLk ¥
ICHHSN TV LTS, £ 7-F—EfLi BT, off reso-
nance OMT Hradio frequency (RF) /)L R % BRGT L 723560
BTl & IR L 2 d o I DESMEEL D &, FHE
T L DIZZEREANEE (MT ratio; MTR) & EmAICEH M L, MRI
BT 2H LWEERFI /S A —FIcL &S LT aRAb
ZRESNTVAE? Y, Loevner b (2 E MM LAESRE %
AFFAZ, MRIEG EIERIZR 2 % eV E#EBOMTRIZIER
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DEZEAL Z HBEN LT 237 -4 TH D L FRIE
LTwa., BEARGIEIHANR - FUBOMME RIS, HEMTR
D AR BN BRI A Z L FR LAY, B
H S EH R - FURORAEUR, N, BEE, REKE
T dRIZ, MTRIZFEDFEZE - TN 545, Z O
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(RF spoiled gradient recalled acquisition in the steady state)
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EETHEL: 361, FNENOMET ESEEZE g
L, I\ Tfreeze dryer FDU-830 (HURUEIRF SRR\ S 8l)
VT2 lRCR R, HAROEREELIEL, DToR
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SATORIUS GMBH GOETTINGEN Type 1702 (made in Ger-
many, %=V 74 ZAHHEGE) & HVCEHIIL 72,
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AR R E R (%)

B PIMTREHHHS B 08 5T1E, ARFZE TOMTREFHNIZ X
35inch =7z A A4 VEHfnizlE2EEL, y—7
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R2100mmD 7 7 AE (M4 5k (€7 F Vil ED 0,
2, 3,5, 7, 10, 15, 20%)DE¥5F & AN DEMA
WML, MTRIZ3.SinchYr—7 =4 234 VEHER L1 Imm,
14mm, 17mm, 21mm®EEFTCHEIL, ZOROMTRDE
OEFHEBE L7z, MTREIE IZIRMPIMTR EHIRE & [ — D8k
B %&tB X UHEHK L AW,

#w R

3.5inch¥—7 x4 R A IVEHNZT v FHAMTRET
BEOREIRAER Fig. LIRS, $72, 7 v M@ SPGRIE
185 X U —¥ETOMT I >~ b F A M+ X SPGREi{% (MT-
SPGRIl[{) DB ZFig.2lZ/R Y. Fig2i2BW\T, TEIET v
MK RIIEE TOM EBOREE, LERIIEHTORM.
BBOREL Y. 7o, FEOLILER OSPGREE%,
HIIMT-SPGREi{$ %7~ 9. #H OSPGREIZIZH L, MT-
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BMEZBOLIENTESL. Lo L, &HEIELEOESHE

Fig.1 The brain of a ratis located on the center of a 3.5 inch surface
coil, when obtaining MR images or measuring MTRs.
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Fig.2 Coronal MR images of a rat brain. S\hown on the images
are locations of the region of interest (ROI, ellipse)for measuring
the signal intensities. Lower and upper images demonstrate ROls
on the frontal lobe and the pons, respectively. Left and right im-
ages are obtained without and with MT-prepared pulses, respec-
tively. The images acquired with MT-prepared pulse show a re-
duction of the signal intensity according to the MT mechanism
clearly in comparison with the images obtained without MT-pre-
pared pulse.
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Fig.3 The alterations as the function of age of the ratio of water content(A: at the frontal lobe, C: at the pons)and the MTR(B: at the
frontal lobe, D: at the pons). P values show the results of two sample unpaired t-test betwsen adjacent data, and the (-) means being non-

significant.
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Fig.4 The relationships between the ratio of water content and
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the MTR at the frontal lobe (A)and the pons(B), respectively.
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Fig.5 The dependency of the MTRs both on the distance from
the surface coil and the concentration of the gelatin in gelatin-
phantoms. MTRs are measured at the different distances (11 mm,
14mm, 17mm, and 21mm)from the surface coil using the gela-
tin -phantoms with various concentrations (0, 2, 3, 5, 7, 10, 15,
and 20%)of the gelatin. The solid line and the error bar show
the mean MTR and the standard error calculated from MTRs at
four kinds of distances for each concentration of gelatin, respec-
tively. The broken line demonstrates the regression line (the
equation shown on the graph)estimated from a set of mean MTRs
(of 2, 3,5, 7,10, 15, 20% concentration of gelatin).
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