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Fig.1. Constraction of saddle coil.

Fig.2. Explored view of saddle coil.
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Fig.3. Block diagram of the P NMR working heart perfusion apparatus.
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Table 1. S/N ratio for different probe configurations
*PD=120s **PD=1.5s

PW =90, Phosphate solution

Surface
17mm 25mm 10mm 10mm
Conc. Scans Saddle Saddle G27TSPW G27T10/HSW
120mM * 196.7 162.5 32.5 167.6
120mM ** 180 607.0 481.6 206.8 836.0
12mM * 19.7 26.6 2.7 30.3
12mM ** 180 37.9 41.4 16.6 54.0
PW =45, Phosphate solution
Surface
17mm 25mm 10mm 10mm
Conc. Scans Saddle Saddle G27TSPW G27T10/HSW
120mM * 1 161.6 123.0 19.8 105.2
120mM ** 180 758.3 590.3 165.5 1300
12mM * 1 16.3 20.7 2.7 26.5
12mM ** 180 76.3 65.4 17.0 93.5
(A) (B)
T 3 T A MR’ ® P R R

Fig.4. Single-pulse *'P NMR spectra from the 12mM standard phosphate

solution. (A) 17mm saddle probe.

(B) 10mm surface probe.
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Fig.5. (A) Plots of peak areas versus sample concentrations. (B) Plots of peak heights versus
sample concentrations. All peak heights have been normalized to the HMPA standard.

reperfusion

ischemia

control

Fig.6. Successive *P NMR spectra of heart reperfusion. PW =45’
PD=1.5s, 180 scans, at bmin. intervals.

T20:1 E¥NTHY, BfFa4 VOEHNE 26.6 Table 2. Peak height/half-width ratio for the qualification
FEIFRER - BPhs, H, 909V T3 of different probe configurations. (cf. Table 1.)
BRI 45V A ERICICE o7z, S/N b

XA DL D /NS w0 Twnd, iz, HHERE Probe h/Aw;
#: ¢ L T HMPA (hexamethylphosphoric G27T10/HSW  (10mm) 156.3
triamide) ZF+ IV ICAN, VU rBOEER G27TSPW  (Surface, 10mm) 117.6
Elhselhms, SMIEEL DY 7 FIVEED Saddle coil (17mm) 97.1
A FEEOT{CH L E—27EME, F—75 Saddle coil (25mm) 59.5

XOWLFTRICBWT D LWHFIBEIRERL,
BAEA(R1Z 0.999 Lo ELEFSN TS (Figh).
Ll, SMEEE¥EL L TCFryET ) 2HERT 2 D ERETELDRBREIXEL 5,
LEEPENOMEIC & > Ty 7 FIVdSELNL 535 HIEaA M & o> THESNIRINOEED» 5,
Hbds (Fig?. sHAEEOSMANICEEYE O Q 1Y 2 WRINGHEE % {EE Tl > 7 fE 2 &
Bl e LRl mEEDT 7aryFa—7 HL e, FHOFERE % Table 2 127,
EEICE L EEE L o THEDY T BYEa A VIERDSIA VLS, EEEIE TP 28
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(a)

(B)

b \

PEM
T T T T T T T T T
30 20 10 0 =10 =20 -30 -40 -50

Fig.7. (A) *P NMR spectra from the perfused rat liver using 25mm saddle probe. 512 scans.

(B) P NMR spectrum from the rat liver under open-chest preparation during pentobarbital sodium

anaesthesia using 10mm surface probe.
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Design and Construction of Saddle Type *'P NMR Probes in Graduated Sizes
and Their Assembly on Commercially Avairable Surface Coil System

Yutaka FUJISE!, Yoshimi OKAYAMA? Shigeyuki YAMADA?,

Hidetoshi WADA*,

Masako MATSUO®

' Department of Chemistry, *Department of Internal Medicinelll, ®Department
of Hygiene, *Department of Surgery 1, *Department of Equipment Center,
Hamamatsu University School of Medicine
3600 Handa-Cho, Hamamatsu, Shizuoka 431-31

Design and construction of single-turn saddle probe in graduated sizes for rat heart and liver
3P NMR at 109.25MHz, based on commercially avairable surface sustem was reported. The

saddle probes, equipped with 17mm or 25mm diameter radio-frequency coil were designed and made

of copper sheet and the coil was mounted on the surface probe apparatus. A variety of NMR

probes so assembled was inexpensive to construct and showed reasonable signal-to-noise ratios

and half width-to-height characteristics. These probes facilitated perfusion experiments using

hearts and livers with a broad range of sizes. Probe design, examples of phosphorus-31 spectra

from standard solutions, perfused rat heart and liver, and analysed data for probe qualification

were presented.
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