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Effect of Collagen on Magnetization Transfer
Contrast Assessed in Cultured Cartilage

Jun Aoki'¥, Yuji Hiraki?, Gwy Suk Seo",
Chisa Shukunami®, Hiroto Moriya®,
Osamu Karakida", Hitoshi Ueda"
and Shusuke Sone"

We investigated the effect of collagen on magnetization
transfer contrast (MTC)in cultured cartilage. In our culture
system, only collagen synthesis was increased by the addi-
tion of vitamin C, while proteoglycan synthesis and the
number of chondrocytes were unaffected. The MTC effect
was assessed by using an off-resonance RF pulse (0.3 KHz
off-resonance, sinc wave of 18 msec, maximum amplitude
4.61 x 10“T)on a GRASS sequence. The cartilage cultured
with vitamin C showed a higher MTC effect than that cul-
tured without vitamin C. The major role of collagen on MTC
was confirmed in living cartilage tissue.
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Fig.1 Effect of vitamin C on type Il collagen synthesis of chondrocytes.

The carlilage cultured with vitamin C for three to five days shows higher expres-
sion of type Il collagen in comparison to that cultured without vitamin C.

HAT/mg, 55°C, 128§ L7:1%, CPCitikizk»To o
T A7) A AR A E NP DR A M E LAz

BEARRE OMTC % #5728, 10ml7 1 v ¥ 2T5 HEKE
FRLAWEAIERE L HRL, ImmMALLFICHA L 22,
10mlF2— 7128 L, 140gi2T s L, gL v

MEEE L, oy ho—LE LT, 7HEhikEg oM
ZFABRISEL L7z Ly M 6 DNCEHEEOMTC b g L
7o, WATHEED | HIZT VS v T — - N A AT

SEEE T OB b IT o 72,

FEH] L 7=MRIZE(E 131 5T {25 (Signa, ver. 4.8, General
Electric) T, MTCHi{£O#i(%(2I1XGRASS%50/15/20 (TR/TE/
FA) ZHIv:7z. off-resonance RF pulse (0.3kHz off resonance,
sinc®, 18mseclB4t, iz amplitude 4.61 x 10°T) @ HEH i
BOEFREDOE(LMTR, 30 % EREILE O

W FkE 095% Lh FIMIBR L EIC X 0 &5
HHENTEY, Foao4 FIMEEEIC L ) ikE
AR & i A O S & itEh R S h
Twh, BEEEILEOKNMas -7y, FTasrty
NAhy, PEOFEaT--FLEE, BRELIERIAT
Wh, T T —0 2 3ikg A R 2 B L, el
EEONI0%, REROHS0%ELHOL, 7uTrt s
U AIEAMEATRLS, 3T =7 U OBET AME O IR
FEENT0DH, BEEBREREDN0% T HO L.

WFN e SN HE OMTCIZ BT W98 Tld, MTCO%)
RERT B BHFHMRHEa T4 LS TE L2,
KT L BMTCOREIE, B IZGFOKERME L 5T
EEIOR S RGIE NG, Hlko7a b > & Ol
WO E L TIE, KEERRT I v EHL VIV FEFT
WIS FELBEE R T L 8NLY, ST-ERDOR S (12
LCid, correlation timeA¥10%sec k) EDHIIIEY b D7)

fre L.
magnetization transfer rate (MTR)= 1-Mpost/Mpre
(Mpost: off-resonance RF pulse H84+{2 DM #E D154
G, Mpre: off-resonance RF pulse &S AT O#LEED
ERELIEY)

4ral v 7zoff-resonance RF pulse | dGRASS#H: |2 fif:
HT 2B ANF—DEDTHY (SAR < 0.4W/kg),
off-resonance RF pulselZ & - T Z 5 4 9 —D2DH

S THAHTIOEHFEIZ DV TITMRE L Tz,

B R
B EHENICEE ST ik h

Rate of proteoglycan synthesis

(% of control)

200
150 -
o Vit. ¢ (-)
I
100 55— T——
T
o Vit. C (+)
50 -
0 ; : : : ,
0 1 2 3 4 5 Day

WIS % SDS-PAGEIZERI L7225, ¥4
I VCIRIEETCENN I 5 — 7 v al OS5 TR 12 H2Y
THHEANLEIIEE SN TV (Fig.1). —4,

72

Fig.2 Effect of vitaimin C on proteoglycan synthesis of chondrocytes.
Vitamin C shows no significant effect on rate of proteoglycan synthesis in
cultured cartilage.
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(A)
Fig.3 Photomicrographs of cultured cartilage.

(B)

Both the cartilage cultured with (A)and without (B) vitamin C contain almost the same number of chondrocytes per volume. (Alcian blue

and PAS stain, original magnification x100)
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Fig.4 Magnetization transfer rate of cultured cartilage.

The cartilage cultured with vitamin C shows higher MTR than that cultured
without vitamin C. However, original costal cartilage shows much higher

MTR than cultured cartilage.
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