R

RUATHYUKICHST DHERDTFX YV AND
b E)FH G500 MHz 'H-NMR 2 & 2 #H7

FAREZL

ARE—L
K I E B

BEE B2
n gk — k4

= IR EZ 3,

U BRI 2 A HE ARR KR

SRR R A KR A R FERT

F L &I

AR RICKEEOEAES TRT
FOED A AEBREBS NMRICK > T
BHIL XD & TA85E, TEBNLAHBENERE
EROWCERTHIENEEL SN, »DOTD
EA LA A VIR ERIICFIAT 22 &
K& T B F—EGTFROMEFERORE
WCHEBTH AT &5 Akasaka IZ L - THE X
NV, BOTFOBLBEEOWMEY 5 VA
FRE (RS Lk, SFEOAY VA
B X o T ORRIBES T HESF LR
bbb EEDONMREMNT A—%—I2, 7O
bV A VAT (Tis) 283 50~Y.
EEHIT1982FEH» L HWAE T TIT, 360
MHz H-NMR 1T & % 2 AP 31 5 7K i
BHREO—BRE LT, ZOEFIVFRE LTUE
TNVTIV (7Y) OV - 7FIVEERDS,
EE, BEEHEE (5 1Y, MEk (5
v IO - SRSEREARMER (S v F)1,
BEEERER (SEy DYRUERERED
Fr (V7 rava s UV ARRD Sk
(=7 2)) | X ST LTS X

EER RS RSN ESHE

4~ (Phyllostachys reticulate C. Koch)16)7: &
2B BARMROZEAICDWT, FITHEEFIRE
B (T1) BRU T ZRIEL, HiC Tis A4 4HE
BAROKEROEN EHESTFEKGFLED
MEEROE) ZTIHEFICHBMIRM®S S
NMR BFS5 A =2 —ThH 5 L xR
L, 851D Tis ® MRINDJEH & LT,
TEERIA A—D TRERFE L TEID~19),
INHLOWMFEEEVEIHRLT, £EHLL<A
KICRF XV ABEAFT - VIV ARET 5
LIk o T, ERICARVERI Y PSR MG
BN D E D EEE 1989 4F (T Wolff &
Balaban?9|C k- THE SN, BALBE 2V F
5 A + (Magnetization Transfer Contrast;
MTC) g:Et&DF b/, g OHFER,
&Iy bS5 A FOBRLICER TS L LT
RELLER L2OH 55, TOWBEHES
OFBIZ OV TR W ERZRRBORIAED 5 .

& A THMRBIL, TOBBBGCREF
BHEIC L - T, —RICERw T 7 & O
LSO S KFIINS. £D5H
FRE T EOFEHEBROKS FICEEI 5058
i, HEREREMRE O TH-NMR £EBI1C X -
T, BHEF LB LT AVE, RFE

F—T)— R cross-relaxation time, hard tissue, magnetization transfer, soft tissue, water-macromolecule inter-

action
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FRIZ 31 A KO FERERICE L ToRTT
PN T ERLWD . L p LR O &% H-
NMR & % i\ CO5 FRIZEEMBE S %4
B & AEKES TS FREMEEIEH OB
MBI INETITEAETDN TV
7o, ZIC, ARERBICBT AR FLDK
OB BEBRR O TR AT 57201,
ddY <7 ZOTHEIHEEZDET VR ELT
A\, 500 MHz tH-NMR T & > THIEH DK
SFO T, Tis #REL, PEBEETLVELT
D=7 AR I I B RMEIR & BB L
7z

M EBE

BB OTTIVRE LTORTFARNT, kD
EOIER L7, ddY < A (Mt ; 2,4, 858
) BV RV R —VEBERER S CER
%, BRI E SO TTFRYE R, ICHE L
7o. By 7 BRAPICCHRBE B & 3 5k
BT TEICKRELE, 2mm BOMAIC
UL, TnoEHE (RA—Ek) *RE 11
mm O NMR B H 5 AMERICTE 5721088
FIZE Uk SIS T, MEORDEE
SAF v I NXN—=ZA MTTHA LK. il o
HEE, REFESLC T A RESOBKRE, 8
BEO< T ATEOLERFEL, V—<—(#
15mm, #20mm) #HWTEALL D TEIC
To7z.

BARROET VR E LTOKRGBERRENT, %k
DOESITIER L7z, ddY <7 & (HE;2,4,8
B XV Ve X — VBRSO TR
Bk, BEREPESCHICHE L. Oy 7 KRS
ICCHEMESE T CRIEZ UL, Mokl
7, KRR SR Lz, C0 & EKAETE
FHEELICASORER Lk o7, DX
L CHE L7cK&E%L, WNEE 3.2 mm © NMR
BAS AMECERE QBRKOSEIIH 40

8 ; 48, #2508 ; 88K, M22M@E) FA
L7tk MEOROIME TS5 AF v 7 X—2Z
IZTEA L.

NMR #IZEE, 7V H—#5 AM500 NMR
AN P A—x— (500MHz) iz kY, F
» 1y 7 A dimethylsulfoxide-ds (DMSO-ds)
= A7z 5 mme NMR BHEERNIC, EEROR
BeBA LTS AMEZHEA LT, 25.0+
0.05°CIC THEL P ICFT » 7o LYV 7 Fid,
trimethylsilyl propionate-ds(TSP) % #5fEL#E
LT, ppm BZTERAR L. T, BFEOD
AVN=V gV - YHNY—E, [180°—1—
90°—acquisition—TJa /UL ZARFIT, acqui-
sition time % 0.344 %, TZ T1 D5 FLU E &
LTHE L. £m5F 7o buh bk T+
70 R UNOFHEZEERRRE (Ts) i1,
AkasakaV~d OFEICHERL L CHIE L7z, Al
SEIOWHFRTIE, ThE TOFFEER & HEHK
HCEBLEIKE, FVTBLSFOEER T
Fv (713 ppm) /23 KY 7 I X DEEN
7oERAL (—4.00 ppm) % f2 BEFRAL & L7z,
ChoOMAL 2 BIRMWICTS LB L, R4
RAFECE LI, A V=V sy - UAN
V=82V T, (DRTEINSE BT ORE
REFNRERE (T ZEIE L7-.

I=To[1—2 exp(—7/T1*¥)] «revevvereeeennnns (1)

CCT, I-lid e BHBERS L RREEA Lz &
EORBBRMETHAH. TiF, Ty, TsfEIiCik
1/T1*=1/T1+1/Tis 72 5% H A D~V DT,
FPL/Tié Ti*Hh o TsfixBi-. £ BE
HBERCNETTIELN T — & & & Higktest
TE5L5I1T, 69Hz(yHe/2rB¥pr) & L7-.

SRR EEA AX7 U (saturation transfer
action spectrum ; BLF, fEHAXZ Fb) R
UAS2ERERI AT Ml (crossrelaxation spec-
trum) {3, RAMBEIEE H, Bx O
(ppm) % REFIRE 69 Hz T 10 B (THED

199746 5 4 A3 199747 A 3 HEGE]

FIRIFERSE TH00 BRMFR 40 IRERFEFIME 2 A WEHE  PRE
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< ATETHRIC B ARLE B TS

515 LBHETSILICL s THL.

INZENOMBAEKEXR L, [BEE-
HEREE)/BEE] <100 & LTRD/H. A
B, H-NMR I L7 2 ZnOROBE
BEREEE, k% 60°C, 128/, kT
110°C, 48 Ryflszhth, BMREELHE LY.

BoN/oT — X OFEHAEIIRIED 72\ Stu-
dent Dt ELX A, PHEFEERFETE
L7

& ES

Fig. 11z, 8B D~ A T3 O H-
NMR 27 F L O—Fl %R T . 4.90 ppm Io
Ao B —7 BYERANOKSF, 4.29 ppm
ILADNAKRT—7D—2rF, NMR Oy 7
i DMSO-ds FIZ& T h ABEORMH O
—7THAH. [HEEHE] OETLRNR,
2mm BOMA I LYk (FHEHM) % NMR
S AMEICTELRTBERE LRV LS
DS DERPEREL E LoD T, AHZ &
> TRZNHORPRICH 5K DEEDT- D,
HFLETDED AT PR O E LN
JeblF Tldladr o7z, L L, TOKRGTFOE
—rz kB ons Tl TsERZVWwTnd, o
NETICHF LT EHAROSE & R,

oo by vy e by e e by 1 P |
8.0 7.0 8.0 50 40 3.0 20
ppm

Fig. 1. 500 MHz 'H-NMR spectrum of mouse
lower incisors obtained using a glass capillary
(inner diameter, 1.1 mm). %—marked signal in-
dicates protons in dimethylsulfoxide-ds, used
for locking (25.0%0.05°C).

—BSCTHo7z ((BL, TV v bEEMERME
R CEHHER 1.0 pm O EEETEIRHEDO )
HOKD T, HORS & BV OB
B5TH-7:19).
BHEBOET VR E L THW <Y A FEY)
W (n=14) &, ZTOHBHEE L T4 EEkAE
BOETIVHRE LTHW T ZKGEE (=
15) BT BTN ZhOMBNEKE (%),
BBEAKSF D T1, Tis(7.13 ppm % 69 Hz
f2 JB5), Tis(—4.00 ppm % 69 Hz T f2 fR &)
DFHEE £ LD/ D%, Table 1 1277 .

Table 1. 500 MHz 'H-NMR Data for Water Protons in Mouse Lower Incisors and Lenses

lower incisors lenses
n 14 15

water content (%) 16.02+2.39 67.20+4.60
T1(H20) (s) 1.37+0.15 1.83x+0.18

| » |
Tis(Hz0) (s) 1.57+0.52 1.52+1.30
(f2=7.13ppm 7y Hz2/2 n~69 Hz) | NS |
Tis(H20) (s) 4.01+£1.79 4.17+£2.74
(fz=—4.00 ppm y H2/2 n~69 Hz) | NS |

** P<0.01; NS, not significant. Data listed as mean=+SD.
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SEBLN-BEBOEKEL, ChETICHR
HEINTVAREPIZR L —H LT, #figt
FRRERITO T TLRL, KRBT THEYE
OFBAREEL D SPEONIEETH - 7. T
& T1(H0) i, BKEODRNTEEY)
BWOFBPKEELD AFEBICEETH > /2
(P<0.01). X5 iz Ts(H:0) flH 1%, 7.13,
—4.00 ppm OWFNOIALE L2 BE L72HE
Td, MEKE TAEERERRDOONT P -7
8 BED T AKMEDIER AT PV EF
EEMANRY FIVE, ZhZihFigs. 2A, 2B
. R ARY FL (Fig. 2A) RURZE
BMmAXr7 rv (Fig. 2B) OFRIL, XKoF
DO —7 (490 ppm) ZHFLICLTELADRE
FHERAL T AN HREF 7 5F - 7o IERIBRA R B 3 D) %
RLUTWE., ThiE, THhETORELHS L
FI#IZ, B5F O H-NMR ZAX7 VRS
STEAERIC L DT 0 — PR & R L7
BDOTHo7lz. TNHDEANYT Fbpb, fa
BHH B LT, —4.00ppm XV & 7.13
ppm TD f2 JBH DT, LRI K F~
B HNEWD RGP
KoFoTiOREHERE LT, 2, 4, 88
Oy ATHETE (EHzkREL TR0 d
D, O;BELLLD, ©O) <7 AKRE
(@) ToOKHFO T10OFF (1/T1(H0), B

ACTION SPECTRUM (MOUSE LENS, 8W)

f,~IRRADIATION AT rH,/2r~ 69 Hz
FOR 5 TIMES T,(H,0)

100

(1= (e /1g) ) (%)

501

1/Tig(H0) (sec™)

. , , , ,
%50 200 150 100 50 0
A f, (ppm)

-5‘.0 -10.0 -150 -20.0

LREREMEE B)) *HEKROZBRES
W) LT /aey FLIzbD%, Fig.
SAWT/RT. E/z, 713, —4.00 ppm %69 Hz
TERRF LD, WEBROKSTF O
Tis O % (1/Tis(H0), BN 322 MR
@) #W%) LT r/my FLAED
O (BF, 1/Tis(H20) vs W(%) 72 v )
%, Fh7Zh Figs. 3B, 3CITRd. fEEANY
v (Fig. 2A) RUZERM AT bIv
(Fig.2B) © # £ ¢+ M1, —4.00 ppm
(Fig. 3C) kv % 7.13ppm (Fig.3B) % f2 /&
B Lic & EOHBKRGFANOZEBFREITK
&L, POWE) KERESIKTH-7/. 2O
E O BALBEE R ICEIT 5 1/Ts(H20) vs
W(%) 78y FOAEI, WERE TRIC
EIIRDONEP Tz, ElEFTIE, HEEL
7=t (©) OFBZd Trngk (O) Ik
N, REBMEE T/ NS WVEAICH - 72
(Figs. 3B, 3C).

% ®

AR, ZOBREROMBROMLE &<
NICERT 2ENNE? 5, —&IZ, B2H
Fie E OB & N DS OBERM & IT K5 s
N5, BRI TBRERL, BAWE

3.0

CROSS —RELAXATION SPECTRUM (MOUSE LENS, 8W)

f, —IRRADIATION AT yH,/2m~ 69 Hz
FOR 5 TIMES T,(H,0)

n
k=3

o

0 ! . . 1 . . A
250 200 150 100 5.0 0 -5.0 -10.0 -15.0 -20.0
1, (ppm) B

Fig. 2. A : The saturation transfer action spectrum of 8-week-old mouse lenses for the saturation of water
signal when the macromolecule signals are irradiated at a constant power (69 Hz) for 5 times T1(H20)
value (25.0+0.05°C). B : The cross-relaxation spectrum of 8-week-old mouse lenses for the saturation of
water signal when the macromolecule signals are irradiated at a constant power (69 Hz) for 5 times

T1(Hz0) value (25.0+0.05°C).
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< AFEIRICRT ARULBBER S

2.0 .
1/ T,(H,0)
@, MOUSE LENS
15r O, MOUSE INCISOR (WITH PULP)
— ©, MOUSE INCISOR (WITHOUT PULP)
IU
[
N
—~ 1.0} J
5 10
o
ol
-
05} /Q’r l
%% 20 40 60 80 100
A DRY WEIGHT (%)
2.0 : : . :
1/ Tig(H,0)
INVERSION RECOVERY WITH f, —-IRRADIATION
AT —4.00 ppm AT yH,/2m ~ 69 Hz
15y ®. MOUSE LENS A
e O, MOUSE INCISOR (WITH PULP)
lo ©, MOUSE INCISOR (WITHOUT PULP)
3
o 1.0f .
o
I
)
-
0.5} °f
“vp
09 60 80 100
c DRY WEIGHT (%)

BOBERTHED EWIA A=V, ZOREH
PR LBN LD EELZONPBLTH-
7=. Table LIZ/ARYT £ D12, BEBASKER
BB D Z NI HNTHL 2 . Ll
KOFRELFLELTWDITTRRWDT, £
CIREEES T KRG T EOMEFRPLT
BEL, TOEBBREO—BEZH > TWAILT
Thb. EELIL, BEBRICBT 5K FAD

25 T T T
1/ Tis(H,0)
INVERSION RECOVERY WITH f, ~RRADIATION
AT 7.43ppm AT 7H,/27 ~ 69 Hz J
20r ®. MOUSE LENS
O, MOUSE INCISOR (WITH PULP)
©, MOUSE INCISOR (WITHOUT PULP)
T sl ]
3
Q
T
"2
~ 1.0f
- @]
05+ oYyo 4
©
©
o , . . .
0 20 40 60 80 100
DRY WEIGHT (%) B

Fig. 3. A:1/T1 values of water as a function
of tissue dry weight (%) for mouse lenses (@),
mouse lower incisors with pulp (O) and
without pulp (©) (25.0+0.05°C). B:1/Ts
values of water, obtained by the inversion
recovery method with fe-irradiation at 7.13
ppm and yHz/2n~69 Hz, as a function of tis-
sue dry weight (%) for mouse lenses (@),
mouse lower incisors with pulp (O) and
without pulp (©) (25.0+£0.05°C). C:1/Ts
values of water, obtained by the inversion
recovery method with fz-irradiation at —4.00
ppm and yHz/27~69 Hz, as a function of tis-
sue dry weight (%) for mouse lenses (@),
mouse lower incisors with pulp (O) and
without pulp (©) (25.0-0.05°C).

BICBBHROS FEELHR T ABHT,
500 MHz 'H-NMR %\, ddY <7 ADTF
YW OKSGFO T, Ts #PEL, IT X
KEBEDZN S & e L.

BWHI T OBREROEROMENP S, T
AVEB, EFB, AV FEILGT D52,
LEAIESREL & L7z ddY <7 2RO TEHEIL,
TFAVE, EFARUERPOH-> T 5.
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FEAEZLNTIL, TFANBOABNTEED E
B EE, il RRERBER® DD, &
FH, AV ME, ILICEEKISABRED
HBEEFLTWER, TFAVEREFNS &
BHLRCREIINS. Bb, T AVEIREL
WEWZ B EZTORRDIT & A &K D&
BENPOGRY (95%), FREEFE (1%)
PLEKE (49%) FIEEIEND. ZOEKRE
A DOEETY VBV T LT, N FoF
VT2 A b (Caw(POs)s(OH)2) EHEITN S
HmrEAREEE LTWED. RFBEOEE
BEHE (69%) HIFAVEIFESEL TR
WA, REOEFMEEEREET, hogkE
(11%) BEAH X DI 52T 7D,
/ORI & ABN R ERII N 2 X n
227

Fig. 1IZR T E91C, $BRO< Y A THY)
B TH-NMR ZAX 27 k)L id 4.90 ppm A5 12
KOGFOV—7 PEBEIINh, THIXIDOKDOE
—7 kD RDHEN S T1(H0), Tis(H0) i3,
FRIE®, BY1O1D, BRAFEKCELD, K GE1915) 75
EDMDEEBOEE LRI, —FH5 Th-
o, EEORINETIKBLMEERIZLS
&, Ty FREMBERMER TO T1(H0) &
DA, FRDFENFT & B\ S D 55
BRI/, &/, THUHRRCKT S
BEOZEIOEE BT 5720, FER (1
x30mm) OVT ravET NV AR
IZ, HEREKEDDZWHED %, THETE
FOBPLREVWIFICHY F LI, R—D
NMR B A B ICEBBANT, R
T1(H:0), Tis(H20) %BE L7, AXRZ b
IVERIE OEF ORI AT B B2 L2 B
SN o,

AR EER L T AEEKESTF, b
VNTBEBEBOIEIE LM E S VAW T
LS LT, ZOFMOBLERER & ORE
KDFIED > TWBDOMEMSLDIZ, KHF
e OfME ([1— I-/T0)1(%)) KU 1/Ts
(H:0) #xhzhf(ppm) KL TSOy +
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FTAHER AN FIVDORUTEERM AR T
Wid 5. Figs. 2A, 2BICRT LS5, Bbh
TAEARUZERT AR PO, &%
FD H-NMR AX7 MUt 2 C, &hFE&E
FHRIC K BT 00— Rl BRI % KB L7z b DT
BolDD8. TNHDART Mk b, LR
HERAIZBI L C, —4.00 % 7.13 ppm TiTREL
BURID KRG FAFEEIED D BB, —HKky
TFI &0 e DN, B 21X —15.0,
20.0 ppm O T A, BALBERIBKDF~NE
POBRL WBBHIREIVES) Lol
Dol Ei, BATEEERVKER
(O y 7 K¥) #69Hz THBA (—8.79,
—4.00, 7.13ppm OEZLL) L7zHE, I/l
BT 16 BRICH /o T—E T, FOFPHEIT
1.01£4.83x1073 & 7x 0, fafIBE)IT 4L L B
BlEhizipoiz. ThOORBREMS, AAHER
TOBACEFOBEHRRZIC T, 2 Vv E
R EDO/RAFOFEPFEICEETHH LN
AEIN/.

Figs. 3A, 3B, 3C OfER % H#G+ 5 &, Bk
SRR ENC X > CHIE I N AWBEBENOKSF
® 1/Tis(H20) vs W(%) 71 » I (Figs. 3B,
3C) OAEDFH A 1Ti(H0) D% h (Fig.
3A) kDB XVEETHS. COTEND,
BEABIC W T LSRR, T:(H0) kv
b Tis(H:0) OFFBABBEADKG FOEBD
HEE X OPBICRBLL ThB 2 W2 5 ThAH
5. BT, 7.13 £7213 —4.00 ppm % f2 B A&
L7z & &0 Tis(H0) I mMABKE TEEZ
WA LN o7z (Tablel) T & » 5, HE
NEKEOHED AL LY, ERELERED
RARE P75 0 Belr o o T3 2 B D%
& LABEORCBEHHESKPBHINS Z &R
CERSY NS el

TH-NMR T X % 8 AP O K R ic B 5
BERIL, TN E CTEICERYE NMR 2&|C
Lo T TERD5, AL, HEEST
(BEEA) L0 B L7 A VBEOKRMERIC
B L C, Myers?Di3 NMR 27 b (HIERE



<0 A THERIC S B RSB B BA

PRI KRR O EUET OFF» b BEBK L
BAKO2EEOKMEORFEE%Y, Little &
Casciani?? % ¢f Dibdin?® 1%, #n Fh NMR
27 RV (30 MHz) O—&#5 #igO Y —
7 R BEBE &2 0" NMR A X7 k)L (100 MHz)
ORINEH OFEHH» S, &5 Funduk 529
t$ 40 MHz H-(FT) NMR {Z & » T T1(Hz20)
FHElEL, T1(H0) EOE VS (~80 I U
) LEVES (~480 IUB) OGS D
BTG, SKERFEFICALT NI F ANVET
Xz, BEHAKOMICNA FRFITNZA( F
FEdHR O OH £ L < & Lok, BRENCHE
G LKD3BEEOKHEOFELRE L.
T1(H20) A4 &\ Funduk 529 D
REEEOORR (—HS) LOMER, WE
REOMELD 5 WITH V- NMR E£E DR
B (40 MHz ¥ 500 MHz) IR $ 5 T1
BIBEOMEICL2DDTHAS. EFED
B, N Fasy 7 8a 4 MEREACs
FREPIC IS FFMBOSFRMERFEL,
Z DFRHE & B EE ORI A I 72 LT\ 5
DT, ARECHBKOMERTTFANVELD
B LABHEBRISE /o T 52028, Rk
T3BMEOKRKEPEEL TWAH I A, 40
MHz H-(FT)NMR #IZEIC &L » THEINT
W 525,
BEBAEKESERICKRECEL - Th, &
M & REE OB EIBI S T a8 CTELE
IN/=DE, ThOHEBADOKGFOBER:
FrERECES F— K7 FHOMEEIER I TN
FERELSELZ> TRV DTHEA D LHEX
N5, EEERAICET 50 LS RRULBE
B&, bEsF—KS5TFHELERICET S
BREHRIT, REVOBERICLBEL LI, B
BB NMR E£E 2BV BEICOABLNS
BANRBHRTHY, AMED LD CEKS
NMR EBZAWS I H I X - THD TERR
ICH LM I NI,
WEITERICEU L AR T A e T 5
WHZRTHS. WHASLTHE (0=10) ik

B L/72UE (n=4) & TOREIERERIL, #nZ
N, HBAEKE(%)1316.34+2.48 & 15.15
+1.87, T1(H20) (#) 13 1.36+0.18 » 1.39+
0.03, Tis(H20) (f2=7.13 ppm) () 1F 1.32+
0.29 & 2.21+0.39, Tis(H20) (f2=—4.00 ppm)
(#) 123.02+0.85 & 6.50+0.85 T - 7=.
HEE LYo A Vo7 (n=4) O
T, WEDOREHEBREITbEr o7z, Ly
L, #n50 1/T1(H:0) & 1/Tis(H:0) DfE
OWR) IERTA-RELE TS &, 1/Th
(H0) vs W (%) Y1+ + (Fig. 3A) Tk %
ODEFTRONT 5 2B, 1/Tis(Hz0) vs
W(%) v + (Figs. 3B, 3C) Ti, HEE»
BHUHE (O) KT, HEL-E (0)
DOFF BTEFEFEE OMITHET ISV, 8b,
BB EAFEEELION T AT REL
T, ZDIF & A ERTG DERERSG DNA F
OFEVTNREA MERIVEAIFANE LR
TFHDOHDOEEBTIL, KTT~NOBALBER
SPFRPNCAE LEEL > TWB T &0 52
5.

Ih¥ CICESREE TH-NMR % fWT, &
AR BCHEBRA OKEROFFEEIT-> T
=70, FCTHEUTCWARLBEREOS T
B ERT LD, FOETIVRELT,
2T BOWE - SR T ravE s b
VAR OSERERESF IV ERRWTE
2. AL, zh 5o Ti(H0) #, Tis(H20)
fE % U" Figs. 24, 2B IZR$ & 9 B AXY
MV, REERMARY BV (f2, —100~100
ppm ; f2 BE R E, 69~350Hz) ##ElIFE L,
KGFNORACEBTRBE OBF 2R L TE
72088 ZORER, FlxiEx VST BS,
b vIMET7 VT I - 7OV (EKF) 12k
Wi, 1/Ts(HDO) i % v /N7 B E
(W (%)) HERIZ, TIZMROA—7ICHh -
THEEMCABICHEML, B2/ \7BE (&
KEVEME) KBTI, KRANOTERAEE
DEPBIEBICKEL oD, D XD ek
{LBBHELT, FVIRRBICR 5 LIFEICES T
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BOR VR BEEANEL (BCHEELEC
EORRESMOBPE), MO VRN TOREK
BOBINC k- T, f2 JBRHIC X AR~ LA
NBEBADRISALLT EICESED LG
INTWBEDS . EEHLIT, KaEOWR
I, KEETEEEZT 5 & RO T
HEO VIRREBICZEL L, KEhEs FEEH
BELDHIEZRWZ L. 20X EEK
D 1/Tis(H20) &% IEF K GRE & g L
72 b TA, TOEITEEZEICHEM LY. FEE
DB&IT, ERERESS T 7 IVOEWERO~
o DRBERNOKS FO Ts PE THEE S
h, WEFhOBELZ V7BV ERBOS
FHRBIZ Lo THELTHB EBRIN TN 5.
e, $ERERES T/ VICITEEOR - /2
BEARALORBEECLIBERES TES
FHWWB R, < X ORBEERICIT Y 72 - A
IR k> TR INAETTEDE
EEROBHEELTNEDT, ThDHOFEER,
BICET - VYV AREHEE CORGTAD
BALBBRZ O, FEREOTER Lix- T
5.
IFANVEOERE, ARERUKGEE
i, Th7zh 95, 1, 4%, FFBOTNn BT,
ZNZENn 69, 20, 1% TH A, FLEHE
DB E, N FRFVTNEXA b, ZVINT
B, KoMxiR7o ry - AL VEBEO R
Y, #hZEhb, 45, 50% LEIN TN 525,
Table 1iZR" T L5, 7 ATHRUED
Tis(H20) EAKEEOZN LIZIERMET, L
» % 1/Tis(H:0) vs W(%) /o v + (Figs.
3B,3C) DAL KGHEFIER—THS L
WS I L, BT OREDOTLA RS F DR
{LEROBENCESE L ThEDTHAI N, &
O THREDL, KBEOBE LR, AHRE
DO ABRS TEDEGHRDOFEPREIN
5.
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Magnetization Transfer from Macromolecules to Water Protons in
Murine Dental Tissues as Revealed by 500 MHz 'H-NMR
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Although much is known about magnetization transfer phenomena in biological soft tissues, little
is known about those in hard tissues. Using a 500 MHz 'H-NMR spectrometer, we studied the spin-
lattice relaxation time (T:1(H20)) and the intermolecular cross-relaxation times (T (H20)) from ir-
radiated macromolecular protons to observed water protons in murine lower incisors (hard tissue)
and compared with those in murine lens tissue (soft tissue).

Mean values for the water content (%) of murine lower incisors and lens tissue were 16.02+2.39
(n=14) and 67.20£4.60 (n=15), respectively. These findings were consistent with the large differ-
ent in water content between soft tissues and hard tissues. Tis(Hz0) values obtained by fz-irradia-
tion at 7.13 or —4.00 ppm showed no significant difference between lower incisors and lens tissue.
Plots of 1/Tis(Hz20) values vs. tissu dry weight (W (%)) for lower incisor tissue approximated a
straight line with slope approximately equal for that obtained for lens tissue. These results suggest
that the state of water in hard tissue may be similar to that in soft tissues, in spite of the significant
difference in water content.Thus, saturation transfer NMR techniques such as measurement of
Tis(H20) values may be applicable to the study of water-macromolecule interactions in both biologi-
cal soft and hard tissues.
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