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Development of new measurement reagent for serum calcium
that avoids influences of gadolinium contrast agent for MRI

Eisaku Hokazono"”, Tomota Nakano”, Yuji Oguchi® and Susumu Osawa"

Summary We previously reported a serum calcium measurement method using Chlorophosphonazo-
III (CPZ-III). In this method, the reagent stability is higher than in conventional methods to react
samples in an acid medium. High specificity to calcium is also achieved due to the addition of a surfac-
tant to the reagent. However, gadolinium, which is used as a contrast agent for magnetic resonance
imaging (MRI), causes a positive error in the measurement. Therefore, we have improved our
previous method, and developed a new measurement reagent that is not affected by gadolinium. As
a result, it was confirmed not to be unaffected by gadolinium to 2.0 mmol/L. Finally, even if our new
method is employed just after using a contrast agent, the serum calcium tests should be unaffected. We
expect this method to be used as a routine and emergency test in clinical laboratories because it is

stable, accurate, and does not contain any heavy metals, dangerous materials, or mutagenic substances.
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Table 1  Characteristics of each gadolinium contrast agent
FEZR DR X%y gL Z DAbEEEL
b 2 HREITIF HNVITIRF UYL Y& pH6.0~7.0
i M .
Gd-DTPA-BMA Na(Ca-DTPA-BMA) K*=10'6°
S RER R HERYF MRV v JIFL YY) T I USHERE EWpH6.8~7.8
Gd-DTPA DTPA K*=102*
R IR TFVRA TV I ¥ & EpH6.9~7.9
~7RAT—F " A % L P
Gd-DOTA K*=10*
HET) K= HNF) K=V AN L pH6.0~7.0
PAEPA S .
Gd-HP-DO3A Ca(Ca-HP-DO3A)2 K*=10%*
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Table 2 Within-run reproducibility (n=10) and trueness of present method
FREFIME (n=10)
1QL-109 2QL-209

FfE (mg/dL) 9.11 12.41

SD (mg/dL) 0.03 0.06

v (%) 0.35 0.46

AEHEYE DR
Gl FORME (mg/dL)  HEME (mg/dL) N4 T (%)
ReCCS (JCCRN321-5M) 9.54 9.50 -0.4
ReCCS (JCCRN321-5H) 11.71 11.68 -0.3
4) Pkt #) (EDTA) D%
ME9% I ZEDTAEE (2,000 mg/dL) % 1 D T ]
WRTREL. INEZEEARL TR 10
THBOV TR L 72, s e
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2MMOEIEAF > ThHYT AT L, Bk, -

MR, 82 O TAREDRRMEIZ O W TIRN T, = —-asa
Fh A FY =Y L EUIRA F  EMREER o
FCiE, [Fo=2F v ] (B—HEKRSS
). [Fany 2] (-1 pat). [+ * 0 0 80 120 160 200
FAAA=T] (T VEHRKEH), [ 7 e
A M) N4 TR R 04 s **
7z (Table 1) Fig. 1 Interference of anticoagulation (EDTA-2Na)
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Interference of each gadolinium contrast agent. a) Magnescope, b) Magnevist, c) Omuniscan, d) Prohance
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Fig. 4 Correlation between the present method (y) and

the conventional method (x) in serum samples.
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