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2 o B AFods o] 94 HPLC/UVE o]&3te] A7st sh=iloA EaEld Tz
(PBMCs)ellA o]i=Al -4 14 &84 (IMPDH)Y] 73S S4 31t IMPDHE ©]=4l 5°-dR14t
(IMP)E FEA 5-URILKXMP)E 3| 7] = HEf-H 2Rl otuto]| = oldd U]+ 2 2 E| = 5731 (B-NAD")
o)A EFagioly, ojzle] &L 71HQl IMP a4 NAD™] EA)] o] £33k PBMCs=
FE A4 XMPe]| a|53h= HPLC AR2vEDH-S A4 02 FA5he 24 S350tk A% XMP
= 260 nmOllA] FAE3IATE ©] S EE 7 mM tetra-n-butylammonium hydrogen sulfate”} 23 37
mM potassium dihydrogen phosphate (pH 5.5)2} methanol®] &3H89(85:15, viv)2 A3 o, f52
I mL/min®] ek, A7 W= 02-50.0 pMo]lem, o] wf HF FA(LOQ)= 0.2 puMO|ATh. BE7H 2
Ao A e AEH-2 Ul AD79(0.88-1.47%), 983 (98.74-99.99%)3F L7F 79 H 4 (0.85-5.24%),
$79(99.95-101.65%)= 743t 3Tt 1178] 71733k sh=<lol tigk IMPDH €44 24 A}, 18.29-
36.60 nmol/h/mg protein(3 T3k 27.70 + 6.28 nmol/h/mg protein)©] AT}

Abstract: A quantitative analytical method has been established for the measurement of inosine 5’-
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monophosphate dehydrogenase (IMPDH) activity in human peripheral blood mononuclear cells (PBMCs) by
ion-pair reversed-phase high performance liquid chromatography equipped with ultraviolet detection (HPLC/
UV). IMPDH is a B-nicotinamide adenine dinucleotide hydrate (NAD")-dependent dehydrogenase in which the
enzyme converts inosine 5’-monophosphate (IMP) into xanthosine 5’-monophosphate (XMP). Its activity was
measured by quantifying a HPLC chromatogram corresponding to XMP produced during the incubation of lysed
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PBMCs with IMP as a substrate and NAD" as a coenzyme. XMP produced was detected at a wavelength
of 260 nm. The mobile phase was composed of a mixture of 37 mM potassium dihydrogen phosphate containing

7 mM tetra-n-butylammonium hydrogen sulfate adjusted to pH 5.5 and methanol (85:15, v/v) with a flow rate
of 1 mL/min. The calibration curve was linear (=0.999999) in the range of 0.2-50.0 uM and the limit of
quantification (LOQ) was 0.2 uM. The intra- and inter-day precisions were between 0.88-1.47% and 0.85-5.24%,
respectively. The intra- and inter-day accuracies were between 98.74-99.99% and 99.95-101.65%, respectively.
IMPDH activity in 11 Korean healthy volunteers ranged from 18.29 to 36.60 nmol/h/mg protein (mean = 27.70

+ 6.28 nmol/h/mg protein).
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Fig. 1. Mechanism of IMPDH-mediated reaction.
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2.1. Alek

Aol BFEH XMPoL 71221 IMP ¥
Z 842l NAD'E= Sigma Chemical Co. (USA)o|A -
A3FA T} Ton-pair reagent$] tetra-n-butylammonium
hydrogen sulfate= Merck Co.(Germany), Ficoll-Plaque
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solution® GE Healthcare Bio-Sciences AB Co.
(Sweden), Bradford protein assay reagent+ Bio-Rad
Laboratories Co. (USA), potassium dihydrogen phosphate
© Amresco Co.(Germany), perchloric acid= Showa
(Japan)oll A Y323, 2 2]2] methanol, acetonitrile
2 water= DUKSAN (Korea) S+ Fisher Scientific
Co. (USA)°IA 438t em, Solut HPLCE 5+
& AHgSsT,

22. ANE ™Mz

A7e Aol AS EDTA |7t Hof e HF
Bojl 7 mL o] APste] A2oA 6417+ oluiel
PBMCsE 2|5} th PBMCs2| #8+& Ficoll-Paque
4 mL 3 912 ¥93 %] phosphate buffered
saline (PBS, pH 7.4)& 4] €& -2 tha, A2
A 700 g EEE 208 FoF MRS A
A& & PBMCs &9 W& 2o} |5 mL FEZ %
7131, <F 2uje] PBSE A7}k 4 °Coll A 700 go) 4
ER 5% T dAEYE 23] WEEe PBMCs
pellet2 =332t PBMCs9] pelletol] 3 mL9] red
blood cell (RBC) lysis buffer (150 mM ammonium
chloride, 10 mM potassium hydrogen carbonate, 0.1
mM disodium ethylenediaminetetraacetic acid (EDTA,
pH 7.3)E #7tsle] & 9ol WX 3k, 4 °ColA
900 g £E= 102 & YAER] 3t pellet 7+ &
713 4F NS WY o, #4871 A7EA] 80 °Cell
A Bt

PBMCs®] pelletel] 3£0ES- 8-94(40 mM potassium
phosphate buffer (pH 7.4)2} 100 mM potassium chloride)
200 pLE A F-FA171 o, #&7](PT 1200 Polytron-
Aggregate homogenizer, Kinematica, Inc., NY, USA)S
o] &3t 1527k 53] ‘el sklth(elst, 3 PBMCs &
&) PBMCs9] pelletS #3559 Aol W4
A FaEA N, B8 TGS AAs] 98l

4 °CellA 12,000 gollA] 1032 52t AAEEete] 45

S M2 15 mL FHA 73, A @i d Y7k
0} ATt iz sk B10-Rad Laboratories Co.2]
Bradford protein assay reagents ©]-8-3}1t} & PBMCs
3l =2 -80 °Coll BastAY, SA] 43130

23. 7171 4 =2M=A

HPLC A X&= Agilent A}2] HPLC 1200 series
(Agilent, Palo Alto, CA, USA)S} G]o]E] 28] AXE
1<l ChemStatione AF&-3F Tk HPLCS +/43-2

Vol. 23, No. 6, 2010

oAl NI FF AT A A 0] H

=2 v

<! 533

Ay

on-line degasser, Quaternary 3, UV 7&7]¢] 71
% 71% 7] (Variable Wavelength Detector, VWD)Z
o] FoiHt}. 7|El AR ZE Y4lE-2] 7] (centrifuge 5415
R, Eppendorf AG, Hamburg, Germany), B8 &3]
(VORTEX-2 GENIE®, Scientific Industries, Inc., USA),
AW 7] (VISION Scientific Co. LTD, Korea), B %71 (Jeio
Tech, Inc., Korea), ¥+ 7](PT 1200 Polytron-Aggregate
homogenizer, Kinematica, Inc., NY, USA)S A}-&-3} %
o 2 AgoM = AR 50 uLE A5FU7IE FY
3+ % security guard cartridge”’t 914 ¥ CAPCELL
PAK C18 ACR (i.d. 4.6 mm, length 250 pum, particle
size 5 pm, Shiseido, Japan) A H S ©| &3l E] 3}
A, ol AY & 25 °CE FA A Th o] 54
2 7 mM tetra-n-butylammonium hydrogen sulfate7}
X3t 37 mM potassium dihydrogen phosphate (pH
5.5)9} methanol®] &3-8-9M(85:15, v/v)= AH8-31512

, 52 1 mL/mine]Ut ZHo 2 £5% XMPE=
260 nmell A AZ33 et

g8kt ek A8 7 =
PBMCs 3l & 4 uLTE: 33 FE:u
o

°é7¥ 5‘”7L 27‘4 o} P AL biasE YERIRL
o, ol 7179 FEolA 8T x| HApks W
F, 7178 FER U v]e] HEE(%)E T8t
g AU REHUAE Hd BARCIUEEEAL,
RSD)C. & vhe @O 2, AAARE %= Tt dF
33T
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Fig. 2. Chromatograms of (A) blank human PBMC lysates,
(B) blank human PBMC lysates spiked with XMP
(0.5 uM) and (C) human PBMC lysates incubated
with IMP and NAD+. (Retention Time = 12.5 min)
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473& UeE A Tk(Fig. 3). o™ LOQE 0.2 pMe]3]
o} zt7] g& 37HA] F%(0.5, 5.0 2 50.0 uM)<]
XMP9] X PBMCsE #4319& w & Ayl
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Fig. 3. A calibration curve of standard XMP.
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Table 1. Precision and accuracy of XMP determination in
human PBMC lysates

Intra-assay (n = 5) Inter-assay (n = 5)

XMP
(uM) Accuracy  Precision Accuracy Precision
(%) (*0) (%) (%0)
0.5 98.74 1.47 101.65 5.24
5.0 99.99 0.88 100.71 1.51
50.0 99.71 1.19 99.95 0.85
40 -
< 2
‘s 35
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g
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Fig. 4. IMPDH activities in human PBMC lysates obtained
from 11 healthy volunteers. Comparison of the IMPDH
activities between female (@, n=5) and male (H,
n=0).
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227t @ FEol| dE& A8 ¥, Ficoll-Paques ©]
£t PBMCsE 22| 8I91 . ] ¥ PBMCs= RBC
lysis 2] ¥ 40 mM potassium phosphate buffer (pH
7.4)9} 100 mM potassium chloride”} &3+ & 200
pLE AFEFAZ o, FA7 2 Ellste] v E S
A 3k, 40 pLe] ©E-S 37 °CollA kgt F
¢ IMP$} NAD'E H7tste] A€ XMPe| T =W
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Fig. 49} Fig. 5+ 1178 2] 773t gk=2l2] IMPDH
o] 844 JehlE 2@ Zo|H, MHE 18.29-36.60
nmol/h/mg protein(d %k 27.70 + 6.28 nmol/h/mg protein)
o2 FAFHF3E 28.11 + 6.89 nmol/h/mg protein; n=
6), A AH(H F3F 27.20 +6.22 nmol/h/mg protein; n=
5)¢} Bl SAREFFE 27.21 £ 5.54 nmol/h/mg protein;
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Fig. 5. Comparison of IMPDH activities between non-
smoking (@, n = 8) and smoking (H, n = 3) groups.
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