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Abstract: Objective To investigate the pharmacokinetics (PK) and pharmacodynamics (PD) of Pegylated Recombinant Human
Granulocyte Colony Stimulating Factor (PEG-G-CSF) Injection after a single dose administration in healthy volunteers, and study the
relationship between PK and PD. Methods A single center, randomized, double-blind, placebo-controlled test was used, and 36
healthy volunteers were sc administered at single doses of 30, 60, 100, and 200 ng/kg PEG-G-CSF Injection. The cubital vein blood
was collected at 0, 1, 3, 6, 10, 8, 12, 24, 48, 72, 96, 120, 144, 192, 240, 312, and 408 h, respectively. A sandwich enzyme-linked
immunosorbent assay (ELISA) method was developed to determine the dynamic changes of serum drug concentration. All serum
concentration time data were processed by DAS3.2.4 pharmacokinetic program. The pharmacokinetic parameters were calculated by

non compartmental model fitting. The measured values of #,,,x and Cp,,, were used, and AUC was calculated by trapezoid method.
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The changes of absolute neutrophil count (ANC) in serum were monitored synchronously. Results In the dose range of 30 — 100
ng/kg, tma.x was constant between 8.0 and 12.4 h. When the dosage was increased to 200 pg/kg, and #,,,x was delayed to 24.0 h. With
increasing doses of a greater proportion, Cp,x and AUCy—403, Were increased in a greater than dose proportional manner. When the
dose increased to about 7 times, Cy,,, and AUC— 405, Were increased 14 and 26 times, respectively. T,z in each dose group was
more consistent (about 61 h). The serum ANC levels were significantly increased after treatment. The peak time of fyuanc)
prolonged with the increase of dosage, and obviously lagged behind the blood concentration of #,,, The peak concentration of
Chaxanc) and the curves of AUC-4gnanc) Were not very obviously related to dosage. Within 1 week after administration, blood
ANC remained at a high level, while serum PEG-G-CSF concentrations reached peak concentration at 8 — 24 h, earlier than PD peak
time. Conclusion PEG-G-CSF exhibits nonlinear pharmacokinetics at single dose of 30 — 200 pg/kg in healthy subjects with single
sc PEG-G-CSF Injection. Drug clearance in the serum is mainly mediated by neutrophil receptors and has a self regulating clearance
mechanism. Compared with thG-CSF, PEG-G-CSF fully displays its characteristics of long-lasting properties in vivo.
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Table 1 Precision and accuracy tests for analysis of PEG-G-CSF in human serum by ELISA kit method ( X %5 )
. ~ #HH (=35 LA (n=6)
WL/ (pgmL ) ——— - o -
Wt/ (pgmL™")  RSD/% RE/% W5t/ (pgmL ™) RSD/% RE/%
5000 5181.4+68.6 1.3 3.6 4900.5+109.3 22 -2.0
4000 3786.71+98.4 2.6 -53 3766.61+93.2 25 -5.8
640 620.5+14.0 2.3 -3.0 596.8+34.4 5.8 —6.8
100 100.0£3.2 32 0.0 99.8+10.3 10.3 —-0.2
39 38.0x3.1 8.2 —2.6 39.5+£3.0 7.5 1.4

%2 XM ELISA EZMNEREREE S TIEH PEG-G-CSF RIFAE MR ( x+s, n=3)
Table 2 Stable test of PEG-G-CSF in human serum in different conditions of storage by ELISA kit method ( X+ s,n=3)

4000 pgmL™ 100 pgrmL™"
TRAESAT — - — -
I A /(pgmL™") RE/% W52 6/ (pgmL ™) RE/%

25°C, 3h 3771.54258.3 -5.7 106.6+11.3 6.6
4°C, 1d 3821443285 -4.5 95.61+4.2 -4.4
-20°C, 1d 366841734 -8.3 96.61+2.6 3.4
-20°C, 60d 4167.5+213.4 42 111.04£3.2 11.0
3 IR - FRURAGEA 3873.7+173.9 -3.2 100.1+6.7 0.1
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Fig. 1 Mean serum concentration-time curves of PEG-G-
CSF in healthy subjects after single sc administration
with various doses of PEG-G-CSF Injection

(X£5)

3 BEESIREHNR sc AEFIE PEG-G-CSF BB EEHHNESE ( x+s)

Table 3 Pharmacokinetic parameters of PEG-G-CSF in healthy subjects after single sc administration with various doses of

EG-G-CSF Injection ( X£5 )

PK 2% L2 30pugkg ! (n=5)  60pgkg ' (n=100  100pgke ' (n=10) 200 ugkg ' (n=>5)
AUC) 4081 pghL™! 1018+339 321641482 9030+5 840 26487413 283
AUC, -, pghL™! 10244338 322441481 9041+5 836 2650713 283
e h 61.8+16.8 62.5+22.5 613123 61.8+9.1
fmax h 8.0+1.4 102+1.8 124442 24.0+0.0

v, Lkg' 2.824+1.249 2.162+1.597 1.3334+0.078 0.83940.451
CLz Lhkg ' 0.03140.007 0.023+0.012 0.01440.007 0.010%0.006
Cinax pgL™! 36.87+12.48 103.4+50.6 240.4+135.4 506.14226.2
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338.7) . (3215.5+1482.1) . (9029.6+5 840.0) .
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I 5 e 48 1717 S B O BB, B 4 7
T, Coax A1 AUC 2375038 °K 14 26 £i%, UEHi%Z4
7t 30~200 pg/kg 7l &6 Hl N 2 IARZ 30 127
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CLz Bt A 39 0 S pdota sy, $eoRiz 2k i
BRALE 50 R MR L G-CSF 32484 S i m i i
BRI KPR, AR,
BRI M7 i, SR BRI, BRI .
2.11 Z530F S5 ANC #1 PK/PD tHX M4

fa FEAZ AR PR se I8 4 T EEAL AL R4 i
B8 ) IR -3 SR S I 2R B I AR A S
ANC T E SRR I 2. @S2 K sc
I L WAL EE 2R M SV I S S A
A2 ANC M EZEARESH, WK 4.
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Fig. 2 Mean serum concentration-time curves of PEG-G- CSF and mean serum ANC-time curves in healthy subjects after

single sc administration with various doses of EG-G-CSF Injection ( X+s )
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BEZRBENR sc FEIFIE PEG-G-CSF 81/ ANC HIEEHHFSE ( x£5)

Table 4 Pharmacodynamic parameters of ANC in healthy subjects after single sc administration with various doses of

EG-G-CSF Injection ( X£5 )

“ . 30 pgkg ' (n= 60 pgkg ! (n= 100 pgkg™ (n 200 pgkg ™! (n
PD &

A i 5) 10) - 10 =5)
A ~ _

UG X10%h-L™! 4207+£827 3890%616 4 626+707 5057£840

408 h (ANC)
Imax(ANC) h 28.4£25.2 45.6+13.6 57.6+£20.2 67.2+26.3
Chnax(ANC) X10%h-L™! 24.63+3.52 27.59+3.01 30.324+3.96 29.54+2.31
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