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Abstract: A method for simultaneous determination of exogenous phosphocreatine ( PCr) and its metabo—
lite creatine ( Cr) in rabbit plasma was developed by using an ion-pair reversed-phase high performance
liquid chromatography ( IP-RP-HPLC) . The pharmacokinetics ( PK) of PCr was also investigated. In the
IP-RP-HPLC method a Kromasil C,4 column was used with methanol and phosphate buffer containing tet—
rabutylammonium hydrogen sulfate ( TBA ion-pair reagent) as the mobile phases in a gradient elution
mode while changing detection wavelength and flow rate. The internal standard method was used to
quantify PCr and Cr and the baseline subtraction method was applied. The calibration curves showed
good linearity ranged from 10 to 7 500 mg/L for PCr and from 10 to 1 500 mg/L for Cr and the correla—
tion coefficients ( r) were greater than 0. 999. The methodology validation showed high specificity preci-
sion and recovery with the intra-day and inter-day relative standard deviations ( RSDs) of not more than
6.2% accuracies of 96. 5% —102. 4% and extraction recoveries of more than 92%. After intravenous in—
jection of PCr the concentration-time profile can be best described by two-compartment model with elimi—
nation half time of (20.4 +2.7) min apparent volume of distribution of (0.179 +0.037) L/kg and
clearance rate of (0.019 £0.002) L/( kg * min) .

elimination half time of (43.7 £4.5) min. The results of practical application

The Cr appeared rapidly with time to maximal con-

centration of 30 min
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showed that this bio-analytical method can completely meet the requirements for PK study of PCr in rabbit

plasma.

Key words: ion-pair reversed-phase high performance liquid chromatography ( IP-RP-HPLC) ; pharma-

cokinetics; phosphocreatine; creatine; rabbit plasma
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1.1 N
Agilent 1100
( ) o
PCr (
1 g/
070823 >97%) ;
PCr ( 99%
Merck ); Cr (
99% Merck Sharp & Dohme )

( trimethoprim  TMP 99 %

); ( tetrabutylam—
monium hydrogen sulfate TBA 99% J&K
Chemical ) ( Tedia ),
. . . (
) o
2~2.5 kg
: SCXK( II) 2008-0002 -
1.2
Kromasil-C18 (250 mm x4.6 mm
5 pm) Kromasil-C18 (20 mm x4.6
mm 10 wm) ( )
; A 0.08% ( ) TBA +
0.2% ( ) KH,PO, (pH 3.0) B
0.08% TBA +0.2% KH,PO, ( NaOH pH
7.5) C 0
( 1) 20 pL
2~4%C,

1 N N
Table 1 Composition of mobile phases elution mode
flow rate and detection wavelength

C sition of Detecti
Time/ or-npnm on o Flow rate/ etection
. mobile phase/% . wavelength/

min ( mL/min)

A B C nm

100 0 0 1.0 210

100 0 0 1.0 210

10 0 82 18 1.2 260

23 0 82 18 1.2 260

24 100 0 0 1.0 210

A. 0.2% KH,PO, + 0. 08% tetrabutylammonium hydrogen sul-
phate pH 3.0; B. buffer A adjusted to pH 7.5 with 1 mol/L
NaOH; C. methanol.

1.3
1.3.1
PCr Cr
75 ¢/ PCr 15
g/l Cr o

100+ 200+ 500 1 000+ 5 000+
25000.75000 mg/L  PCr  100.200.5001 000+
3.000.7 50015 000 mg/L  Cr
. -20 C
4C .
1.3.2 (1S)

TMP 10 mL
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5 ¢g/L 5 5
-20 C o a b c
1.4
PCr  Cr 13 d 1
10 pL (100 L) 3
PCr 7500, 2 500. 500+ !
100.50.20. 10 mg/L Cr 1500750 2 JL N
300\100\50\20\10 mg/L ° | 1 Lol Lty | | 1 I
1.5 0 10 20 0 10 20 0 10 20
) t/min t/min t/min
(100 L) TMP . o) e
a . r r
10 WL H,0 30 pL 0.5 min IS (¢) PCr 20 min
6% ( ) 160 plL C 1
. ) Fig. 1 HPLC chromatograms of ( a) blank plasma
0.5 min 10 min 4 C (b) blank plasma spiked with PCr Cr and
15 000 r/min 2 min 150 pL IS and (c) a rabbit plasma sample collected
20 min after intravenous injection of PCr and
2 mol/L 20 pL spiked with IS
pH HPLC o For PCr Cr and IS each concentration was 500 mg/L.
1.6 Peak identifications: 1. Cr; 2. PCr; 3. TMP (IS).
5 PCr 500 mg/kg
2 PCr Cr
(9:00) o (n=3)
2.10.20.30.40.50.60.80.100.120.150.180.210+ Table 2 Linear equations correlation coefficients (r)
. linear ranges and limits of quantification
240300 min 0.6 mL (LOQs) of PCr and Cr in plasma samples (n =
4 °C 3000 r/min 10 min,; 3)
200 pL . 1.5 Lincar
b Analyte Linear equation r range/ ( ;O?L/)
HPLC ° (mg/L) g
PCr Y =0.0092X +0.00819  0.9990 10 - 7500 10
2 Cr Y=0.0131X+0.01193  0.9992 10 - 1500 10
Y. calibrated peak area ratios of analytes vs internal standard; X:
2.1 mass concentrations of analytes added to plasma mg/L.
PCr.Cr IS
IS PCr 20 min 2.3 :
HPLC 1 | 1.4 PCr Cr . . 3
PCr.Cr TMP 5.4 min.3. 8 min ( Quality control - QC)
178 min PCr 2500, 100,20
: HPLC mg/L Cr  750.100.20 mg/L, 1.5
i 5
2.2 5 1 (
1.4 3). QC
1.5 HPLC
PCr.Cr TMP o ;o QC
3. HPLC
IS
TMP Y Y PCr.Cr
X (mg/L) ( 4) o
1/Xx° 3 4 PCr
o \ (r) . ( LOQ Cr ( RSD)
S/N =10) 2, 6. 2%; 96. 5% ~102. 4%.
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3 PCr Cr 30 min ( the maximal concentration
(RSD n =5) C..) 573.80 mg/L (tiam) (43.7
Table 3 Intra-day and inter-day precisions ( RSDs) for .
analysis of PCr and Cr in QC samples (n =5) +4. 5) mine PCr
c Added/ RSD/% PCr
omponent (mg/L) Intra-day Inter-day Cr. Cr 2 .
PCr 20 4.2 3.8
100 5.1 6.0 351
2500 3.6 3.9 -
Cr 20 2.0 5.4 %
100 5.7 4.5 1:/
750 4.5 6.2 2
4 PCr Cr g
(x+SD n=5) P
Table 4 Extraction recoveries of PCr and Cr E
in QC samples and the method accu— gﬁ r
racy (x +SD n =5) S r
Added/ Found/ Extraction Accuracy/ ol v v
Analyte ) (mg/L) recovery /% % 0 20 40 60 80 100 120 140 160 180
PCr 20 19.7+0.8  93.2:3.5  99.7+4.2 #/min
100 100.4 £5.1 93.1+2.3 100.4 £5.2 2 500 mg/kg PCr PCr
2500 2555.9 +93 93.6+2.7 102.2 £3.7 Cr -
Cr 20 19.80 +0.4 92.7+2.8 99.0+2.0 Fig. 2 Concentration-time curves of exogenous PCr and
100 96.5 +5.6 93.5+2.4 96.5 5.6 its metabolite Cr in plasma of rabbits after intra—
750 768.4 +34.5 93.7 +3.3 102.4+4.6 venous injection of PCr (500 mg/kg)
2.4 2.6
. QC 3 2.6.1
1.5 3
0.2.4.8 h 0h 100%:. Ci HPLC
PCr 2 h IP-RP-HPLC
90% Cr4 h 90% TBA
o QC -20 C 0.10. Cis
20.30 d PCr Cr HPLC o
(n=3) 90% ~ 100% QC
- 20 OC o
2.5 0 PCr Cr
HPLC
PCr Cr - ( con— ; TMP 210 nm 260
centration-time C-T) 2, 3p97 nm 210 nm
C-T o 2 PCr Cr 260 nm TMP. PCr Cr
PCr C-T 3p97 TMP
X Cr C o PCr Cr
o 18%
PCr ( elimination 20 mino.
half time  #,,,)  (20.4 £2.7) min TBA KH, PO,
( apparent volume of distribution V,;)  (0.179 % .
0.037) L/kg; ( clearance CL) (0.019 = TBA Cr
0.002) L/(kg * min) ; PCr PCr
Cr ( time to maximal concentration ¢, ) 0. 08% TBA
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0. 2% KH, PO,
3
IS o
pH pH PCr
PCr Cr TMP Cr IP-RP-HPLC
7 pH T™MP PCr Cr > > °
o PCr
pH3.0 ( A) PCr Cr °
pH7.5 (
B) TMP . .
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