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Abstract — An intravenous pharmacokinetics for a new red cell substitute, PEG-hemoglobin SB1, was studied
in SD rats. Total-hemoglobin and its metabolite methemoglobin in the plasma were determined using a spec-
trophotometer. The limit of quantitation was 0.01 g/dL and the C.V. for interday assay reproducibility was less
than 6%. Upon intravenous administration of anticipated clinical dose, 10 m/ (0.7 gHb)/kg, plasma concentration
curve of total-hemoglobin was well described by one-compartment model. The t,,, CL,, Vd and AUC**®" were
823 £ 0.96 hr, 0.06 * 0.01 dL/hr/kg, 0.66 + 0.05 dL/kgand 13.6 T 1.01 g- hr/dL, respectively, in male rats(n=5,
mean * SD). Those parameters in female rats were 9.21 = 2.31 hr, 0.06 % 0.01 dL/hr/kg, 0.79 =+ 0.08 dL/kg and
13.0 *+ 2.36 g-hr/dL, respectively. Similar kinetic profiles between males and females were also obtained from
other parameters. Small amount of methemoglobin, an oxidative metabolite of SB1, was detected in the plasma
of both sexes, where the AUC™* ™™ and t, n,m Were approximately 1.5 g-hr/dL. and 20 hr, respectively. The
present work provides a critical kinetic data for the effective clinical applications of PEG-hemoglobin SB1.
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Hlo| )2 ARGEIR o A2 AshRE A3l
20°Col RIS FHo Aol 2570 FHo] AMgE1S
o} B8 AJeko 2= dipotassium hydrogenphos-
phate 3! potassium dihydrogenphosphate(Showa2}2t,
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“Tdble I-Interday assay reproducibility
0D Calibration factor
Day
0D, 0D, oD, Fp F, Fg
1 0.333 0.083 0.174 72.5 50.3 69.3
2 0.326 0.080 0.167 75.6 51.2 67.7
3 0.349 0.085 0.177 71.3 47.6 66.8
4 0317 0.077 0.156 809 52.7 65.2
5 0.302 0.075 0.165 76.2 55.6 73.0
Mean * S.D. 75.3 = 3.73 515 * 2.96 68.4 £ 2.97
C\VN (%) 4.95 5.75 4.34

Standard plasma (25 w/) was subjected for calibration.
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Fig. 1 - Plasma concentration-time curves of total-hemo-
globin (@) and its metabolite methemoglobin
(O) following intravenous injection of PEG-hemo-
globin SB1 at a dose of 10 m/ (0.7 gHb)/kg in male
rats (n=>5).
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Fig. 2 —Plasma concentration-time curves of total-hemo-
globin (@) and its metabolite methemoglobin
(O) following intravenous injection of PEG-hemo-
globin SB1 at a dose of 10 ml (0.7 gHb)/kg in female
rats (n=>5).
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Table II — Pharmacokinetic parameters for total-hemoglobin
following intravenous injection of PEG-hemo-
‘globin SB1 to rats

Pharmacokinetic

parameters (unit) Male (n=5) Female (n=5)
t,, (an) 8231 £ 0.955 9.209 * 2.306
CL, (dL/hr/kg) 0.056 + 0.007  0.062 + 0.011
V, (dL/kg) 0.658 = 0.053  0.791 * 0.084
AUMC (hr*g/dL) 1519 * 34.89  163.1 * 84.43
MRT (hr) 11.88 + 1.377  13.29 * 3.327
AUCH®™ (ohr/dl) 13.61 = 1.010  12.99 = 2.360

Dose : 10m/ (0.7 gHb)/kg.
All values are meanstS.D.

Table III — Pharmacokinetic parameters for methemoglobin
following intravenous injection of PEG-hemo-
globin SB1 to rats

plmigz‘“(’f;g Male (n=5) Female (n=>5)
Conm @D 5688 T 4540 1,082 T 0.486
foacm () 0.156 £ 0.024 0.240 * 0.340
tipm () 22.45 + 18.10 1845 * 12.70
MRT, (hr) 9.955 * 4537 13.38 = 7.165

AUCH8hm (o hr/dl)  1.626 = 0.900 0.997 + 0.432
All values are means £ S.D..
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