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Pharmacokinetic study of Recombinant Human Granulocyte Macrophage Colony
Stimulating Factor Suppositories in female rats
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Abstract: Objective To investigate the pharmacokinetics behavior of recombinant human Granulocyte macrophage colony
stimulating factor (thGM-CSF) in tissues of vagina and cervix of female SD rats after vaginal and sc administration with suppositories and
injections. Methods Female SD rats were given rhGM-CSF Suppositories at 50, 100, and 200 pg/kg by vaginal administration and
rhGM-CSF injection at 100 pg/kg dose by subcutaneous administration. The contents of rhGM-CSF in vagina and cervix tissues
were determined by ELISA method, as well as the 100 pg/kg dose rhGM-CSF concentration in plasma. Pharmacokinetic parameters
were calculated by using DAS software. Results The pharmacokinetic parameters for 50, 100, and 200 pg/kg of thGM-CSF
Suppositories were as following: the elimination half-life (¢),) were 0.54, 0.70, and 1.19 h, respectively. The peak time (f,ca,
measured value) was 0.5 h, and the peak concentrations (Cp,,x, measured value) were 35.24, 61.45, and 125.5 ng/g, respectively. the
area under the curve (AUCgy,) calculated were 40.40, 75.89, and 334.9 h-ng/g, respectively. After vaginal administration at the 100
pg/kg dose, the drug concentration measured in plasma was only about 1/250 of of thGM-CSF Injection. Conclusion rhGM-CSF
Suppositories mainly act on local tissue after vaginal administration, and have limited impact or effect systematically.
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x1 BEEMEHERBER (x£s, n=5)
Table 1 Results of precision and accuracy tests ( X+s,n=5 )
SRR B/ B A 8]
(pgmL™") I E A/ (pgrmL ™) 5% B 1% WERE /% WSEME/(pgmL ™) RSB R/ %
15.6 16.09+0.14 0.86 103.2 14.931+0.77 5.19 95.7
62.5 61.31+1.71 2.80 98.1 58.6+3.64 6.21 93.8
250 252.7+5.97 2.36 101.1 268.71+14.9 5.54 107.5
2.6 FRHEIMERE 2.8 FREMIRIE

LA NTal. GCSF. IL-11. IL-6. IFNB. IFNa.
TNFa 7 Ffnd - m] G875 4 1) P U542 5 A a0 %
%, 1510 ng/mL thGM-CSF —&{# i} ELISA X7
e, ARWNE 2. R ERNIEVEDIT Asso
(EHO AR T B AR I S 1) Aaso (6, R RN
JEE 5 50 5 thGM-CSF I 6B A8 SR

x2 HRURBLE
Tab 2 Results of specificity test

FF i Agso FHBRAJE) SRR (pgrmL )
NTal 0.032 —
GCSF —0.003 -
IL-11 0.013 —
IL-6 0.022 —
TFNB 0.008 —
IFNa —0.001 -
TNFa 0.007 —
rhGM-CSF 0.157 7.8

—: R ARKIE]

“—”indicated not detected
2.7 [EMEEIRLE
W23 KRR B+ S0 2 20 2 B SR KRR
10%ZH 2345, I\ thGM-CSF 4 2% Ji 1 5 4 5l
H 156+ 62.5. 250 pg/mL, ET 37 TR IR
60 min, 3 000 r/min 20> 15 min, HU_E3EWNE 2
YR, PR, 2R N 3.

£3 EWERRBER ( x+s, n=3)
Table 3 Results of recovery test ( X+ s,n=3)

}ﬁimfz/ Ymmﬁ,{ Bl /%  RSD/%
(pgmL ) (pgmL )
15.6 15540.5 99.4 3.23
62.5 59.1+1.9 94.5 3.21
250 24584243 98.3 9.89

T Sl I I B 433 Ok 15,64 62,5+ 250 pg/mL )
SRR 5 A (BRSNS BRI ERS 3 e, 4
MHEAR A TR, RBIFES 1 (7520 CHifife
20 A FEAh 2 (=20 CfitifF 10 d J5 4 CREZR 1 d,
=20 ‘CHEAE 9 d) FESh 3 (=20 CHEAE 1 dD FEfh
4 (4 CHEAE 1 dD) FIFER S (25 CREAE 1 Do {RAT
ZAEE R G, A=l PRSI RI e, g5 R 4,

F4 BEMHRBER (xxs, n=3)
Table 4 Results of stability test ( X £s,n=3 )

F i )ﬁii&?/ WEH/(pgmL™")  RE/% RSD/%
(pg'mL )
1 15.6 14.1£0.2 90.4 142
62.5 56.6+2.8 90.6  4.95
250 251.3+16.5 1005 6.57
2 15.6 14.9+0.1 954 0.67
62.5 55.0+2.7 88.1 491
250 264.14+6.7 1056 2.54
3 15.6 15.1£0.3 9.7 1.9
62.5 53.8+2.8 86.1 520
250 280.7410.9 1123 3.88
4 15.6 152+1.0 97.7 6.8
62.5 60.6+2.5 9.9 413
250 25834356 1033 13.78
5 15.6 15.0+0.4 9.1  2.67
62.5 59.94+2.6 95.9 434
250 259.0+20.3 1036 7.84
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Fig. 1 Mean tissue concentration - time curve after vaginal
administration of rhGM-CSF ( X+s,n=5 )
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Fig. 2 Comparison of plasma drug concentration - time
curve of rhGM-CSF by either subcutaneous or

vaginal administration at 100 pg/kg ( X£5,n=5)

BEZITE ( x+s, n=5)

Fig. 3 Comparison of tissue drug concentration - time
curve of rhGM-CSF by either subcutaneous or
vaginal administration at 100 pg/kg ( Xx+s,n=5)
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WHFPHATING AR EE . FFE— 5 SRR (R
H1/C), i P (AUCo v) HIZEHHHIIE

WS PR R SRR 5. KRIIES T 50,

100, 200 pg/kg rhGM-CSF #2715, B+ &gl

LW 1ok 73900 0541070+ 1.19 h,

IRV H] tpeae CSEMED 34978 0.5 h, IRUEIR L Cray

CSEPMED 250k 3524, 61.45. 125.55 nglg, 24-

I 2 PR (AUCos 1) 4354 40.40, 75.89.

334.90 hng/g (Gt
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Table 5 Main pharmacokinetic parameters of SD rats in

2.10

tissues after a single vaginal administration

i/ (ngkg )

ZH L&A

50 100 200
fioke h 0.54 0.70 1.19
fpeak h 0.50 0.50 0.50
Cnax ngg’ 35.24 61.45 125.55
AUCosn  hongg’ 40.40 75.89 334.90
CL/E(s) h! 1.71 1.55 0.67

12459 FEECAR 76 — D S I B AR R ORGE. 1/,
Fif3 2580 1% 503K 6. K sc 100 pg/kg thGM-
CSF VES R 2P BR -2 t10p 8 0.74 b, JKUEEIN
) fpeare CSEMMED 24 1.0 hy TRUEIRSE Coax CSEIED
N 57.92 ng/mL, Z4-i i A (AUCon w) A
120.73 h-ng/mL.
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Table 6 Main pharmacokinetic parameters of SD rats after

subcutaneous administration at 100 pg/kg

ZH AL HfE
tiop h 0.74
Ko h! 0.95
AUC hng'mL™ 120.73
CL(s) Lh kg™ 0.82
Loeak h 1.0
Cinax ng-mLf1 57.92
3 g

T AEREA R R RN E 28, IF B A/
2 A3 T 40 SR L35 o0 TR, R b gkt i 22
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thGM-CSF #2 )5, B8 -+ 5 2040 2L 253 P it 2 )
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B2 1] 1y oke AHIE (23501004 0.544 0.70 h) s Coa (53
W4 3524, 61.45ng/mD). AUC,gy, (43714 40.40.
75.89 hng/g) SRIEAEERIA WA SEHE, T 200
nglkg F L EARIAWERT ] fpeue CSEMMED 5 50,
100 pg/kg A K —FE, 5 #10e BT RIEK(T.19 h),
AUCgy (334.90 h-ng/g) 18 ik £ $i 2 326 18 iod 741
EHRINAEEL RS RIFRIE R KF] 200 pg/ke
i, thGM-CSF 1145 2534 (1 W2 H BB AL 42
K YIEL T 100 pg/kg rhGM-CSF M1 k51 Ji5 , l
P3N 2590 JE 5 B R VRS AR R = K thGM-
CSF v 71 Lese, SR 253 FE AN AT J5 # 11 1/250,
F B thGM-CSF Bl 7145 24 i F AR TR,
X4 B B IR /N .

Sk
[11 Zhang Y, Chen J, Lv Z, et al. Can 29kDa rhGM-CSF
expressed by silkworm pupae bioreactor bring into effect

as active cytokine through orally administration? [J]. Eur

(2]

(4]

(3]

[10]

(1]

[12]

J Pharm Sci, 2006, 28(3): 212-223.

Hu X, Sun H, Han C, et al. Topically applied thGM-CSF
for the wound healing: a systematic review [J]. Burns,
2011, 37(5): 729-741.

Hibbs M L, Quilici C, Kountouri N, et al. Mice lacking
three myeloid colony-stimulating factors (G-CSF, GM-
CSF,
granulocytes and mount an inflammatory response in a
sterile model of peritonitis [J]. J Immunol, 2007, 178(10):
6435-6443.

Yuan L, Minghua C, Feifei D, ef al. Study of the use of

recombinant human granulocyte-macrophage colony-

and M-CSF) still produce macrophages and

stimulating factor hydrogel externally to treat residual
wounds of extensive deep partial-thickness burn [J]. Burns,
2015, 41(5): 1086-1091.

Yan H, Chen J, Peng X. Recombinant human granulocyte-
macrophage colony-stimulating factor hydrogel promotes
healing of deep partial thickness burn wounds [J]. Burns,
2012, 38(6): 877-881.

Altamura M, Geronimo M G, Nappi L, et al. Successful
treatment of herpes simplex virus (HSV) recurrent genital
infection with recombinant human (rh) granulocyte-
macrophage colony stimulating factor (GM-CSF): a case
report [J]. 1997,
19(4): 425-436.

Cebon J, Dempsey P, Fox R, et al. Pharmacokinetics of

Immunopharmacol Immunotoxicol,

human granulocyte-macrophage colony-stimulating factor
using a sensitive immunoassay [J]. Blood, 1988, 72(4):
1340-1347.

WO, MEEsC, /b ME, . ELISA JeiEkrill
thGM-CSF/IL-3 @& 8 1 [1]. Th e 2R a7 29,
1998, 5(2):130-131.

Hovgaard D, Mortensen B T, Schifter S, et al. Clinical
pharmacokinetic studies of a human haemopoietic growth
factor, GM-CSF [J]. Eur J Clin Invest, 1992, 22(1): 45-49.
Senet P, Mons B, Aractangi S, et al. Evaluation of the
stability and efficacy of hGM-CSF as a topical agent in a
gel formulation [J]. J Wound Care, 2002, 11(4): 132-134.
Zhang W, Lv Z, Nie Z, et al. Bioavailability of orally
administered thGM-CSF: a single-dose, randomized,
open-label, two-period crossover trial [J]. PLoS One,
2009, 4(5): e5353..

T %, WYY X thGM-CSF 11 iR W 50 5% i (1) #9F 50
[D]. HUH: WryCE T K24, 2012.



