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Abstract: Objective The pharmacokinetic profile of recombinant human fibroblastgrowth factor-21(FGF-21) for injection after
single and multiple subcutaneous administration in cynomolgus monkeys was studied. Methods 18 cynomolgus monkeys were
administered subcutaneously at single dose of 150, 300, 600 ng/kg FGF-21 or multiple dose of 300 pg/kg in a randomized design,
parallel and dose-escalation study. ELISA method was developed to determine the dynamic changes of drug concentration in serum,
and pharmacokinetic parameters were calculated by using DAS 3.2.4 pharmacokinetics program. Results Pharmacokinetic
parameters in cynomolgus monkeys between different single dose groups are as follows: C, ., AUC,,, and AUC ,, were positively

proportional linear related with increasing dose.?,,,, T,

max?

CL,, and V,were all consistent in each dose groups. Compared with single
administration, the ¢,,, of cynomolgus monkeys was prolonged after multiple administrations, but other major PK parameters (7,
V,, CL,) were consistent. After repeated administration, there was no accumulation tendency of drugs in body. Conclusion FGF-21
administered subcutaneously at single dose of 150 — 600 pg/kg in cynomolgus monkeys exhibits linear pharmacokinetics. The
characteristics of pharmacokinetics are basically consistent with single and multiple dose of 300 ng/kg FGF-21, indicating that no
significant drug accumulation was ovserved.
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AR FGF-21 ARy 5 A% 1 55 5 3T3-L1 fiF
JU77 0L N R 7 00 Y o 4 A P 15 S, k2> i J7s
R FGF-21 W] 1E 1 S8 A0 ) TG A 3 A= W v 2 1
a(peroxisome proliferator activated receptor o, PPAR-
o) BT T A g U o AR E B0 i 2R R e A
Fig 7 BF 04 R AR5 b4 FGF-21 38 Wl o 36 L e 26
[ Ji% & X HEPT (insulin resistance, IR , 32 1M AR 37 iR
B, Bk Ll AEH 4, FGF-21 4 FGFs K ji%
H BT A3 ME— A e AT 2273 L R, AT KT
FAAR 77 I PR 24 () IRV TRtk , FGF-21 #0F F1Ifs
PRI RE 40 A — BL W PR £ 88 BN IE e . AT
Fi K H ELISA VE , #R 0 FLA7E & B Ak N (0 2454030 7
SERRAE , JER B 2 IR 2R AT EURL, L 25 e )
Il PR N FH 3 A B AR 4R
1 #H
L1 Z95iL5

T S B AN 4T 4 4 e 2E K IR T 21 (FGF-
21D, A H MK, RS 4.0 mg/>Z , #it 5 20140701,
2~8 °CIEJGARAT s VE S F BN 2T 44 o A= K A
T 21 B o O B A, AR 10 mL/SE, ik S
20140801,2~8 °CLR AT, 3 Hili M EE B R % 42 5
RIRGIIIT R0 R 7 A 77 I it

A0 0 97 T FGF-21 K B2 1) ELISA W7 & &
WK 2% i & Human FGF-21 Immunoassay Kit (= i
w7 :31180), #tt5 HE32069.
1.2 {¢3§

Varioskan Flash [ #5 4% ( 3€ [ Thermo 2 #]
i) s Thermo Scientific Sorvall ST 16 i i 25 0oL (32
Thermo 2 & 7% ) s MB100-4A f £L R 16 37 9%
i (HUM B AR A IR A R ™ D« Gt 8t : DAS
32402 EREA R AT,
1.3 S

18 I e £ e e, 5 08 2%, MEfE & F AR T R
3.00~5.70 kg, 41 4~5 % % , i S AR
JB A A7 BR 2 w52 4, S5 3h ) AR 7R VE R AE T .
SCXK (E)2010-0001 »

2 FES54ER
2.1 4

ARAR IR FH A4 o7 2 Bl L X A 23 LK O 4 18
RNy 3 H, 6 R &, S8
1% 43 51 F 201 3 se FGF-21 150,300+ 600 pg/kg, 45
Zi{AFI N 0.15 mL/kg.

22 H{EHRERIM
& 8 T 245 11 (0 h) M1 25 5 0.25.0.50. 1.00

2.00.3.00.4.00.6.00.8.00.10.00.12.00- 14.00.24.00
F148.00 h2Rif. H7Ed 6 X &8ExT kRS2
JG 48 h, FERG 5 1 IR, B 261K, 5 4.5.61K
B CRIRGZ N 1O, 5 5l T 4A 2511 GO Fl
2524 )5 3 WG ) SR ML 56 7 IR 25 24 Jia >R B[] £ )
BRG], AR EFE 0.5~1.0 h,3 000 r/min
IR (4 °C) B0 10 min, U F 2 L35 , B —20 °CfR
FERE
23 AESHIHE

FIT A I 24 94 B2 - Inf [) 548 FH Al s = B AL 40L& 0
HEGRh S1% 5501, 8 C,, K F SEMME , AUC 3K
BRIV . SR 2 700 & 2 1 40 b B e o 1 A
KM% AUC, \AUC, 1 C,, e 5 57 &5
K AMERENUERBER, A Z RS
257 R I AUCS, AUCS, F1 =, 40 3 555 1 Ik éh
245 ) AUC',,« AUC', Fil C' I L1, R, =C,/
C,..'s Rye=AUCY/AUC', [AII K 2 IR H 258
PR H rR AN LU AR VR 04T 2 IR 25 & L #r, LAOT
MIELLL A RTIBENER.
2.4 ELISA 7555 AiIE
2.4.1 ELISA VAN & £ B 75 h FGF-21 W FE /)
o ) J ER R 5 vER % R B R T R Ak e
ELISA 2 5& & A I £ 88 % ifL 375 7 FGF-21 1R B .
7E T B S Bt N FGF-21 2 4011 96 Tl FLAR &, In A
O FGF-21 [ bR e VA T EORE i, 56 3 5 [ AR oAk 45
o BeRREGEMIRIG, IAK LA CED #= AL
NFGF-21 250 . PHeEREEGHPUERE, A BR
ik AL Y B b iC BE 25 0% AR (STP-HRP) » e )5
BN HRP A 1Y H R IR i (TMBD J2 £, 2% 11 il e
LS W E 450 nm Ak (O FE (A ED . OGRS
BEG BT & FGF-21 HIKE R IEH.
242 EK TR R (MRD) RIS 43 %I R H
Assay buffer (Kit #& fit (1) 1 5 7 BE 0D  50% £ B8 %
275 [ ML AT 10% £ 88 6 2 1 13 A 1 FGF-21 3 4%
o il 2, Al I bR v il 2 KR R D 4 000 .
2 000. 1 000 500.00. 250.00. 125.00. 62.50.31.25 pg/
mL. IS5 SRR, AU i Lk 10% B @R
I3 (A {EAK T 0.15) , B MLy #F s A B 10 f54E R
BT SRR E
243 FrdEdh &R E ETE AR E (OS50t
£ (4D 22 VY 2 81 (4-PL) 152 B AL & 1 Sigmoidal A i
2, PR U i 2 7 FE N : 4=5.800—5.786/[ 1+ (C/
3681.309)""],7=0.999 8 (n=9) ; i J (RE)
1E =2.0%~2.0%, A8 X #5 #E fls 2 (RSD) Ju [l K
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1.1%~6.0%; bx #E i 28 /) & & 5 B o~ 31.25~
4 000.00 pg/mL.

244 FrEMHRE EBBEIEEAEKNHET
LAGF-D R a4k KR 7 (EGP) VE A A A/
F-11(rhIL-11) - 55 20 A\ k7 41 i 46 9% 1) 3 R 7 (thG-
CSE) ESH HEH N TP E y thIFN-y) JE 5 H =

JVERIRE PR . TR B B TS oy i N B
i W B (100 ng/mL) 19 Bk & F, R H A5
ELISAVEHEATIN E « 255K R, B EGF 4, ik 4
KW 5 215 H bR 1 (FGF-21) B X R Mo 244
I EGF ¥ B v, X & o] 72 2k — 5 T4 (25
& F) 10% £ 8 A 25 1 I3 1 AR R B (4 1 <

0.150) , 1 WA fi ¢ £ B8 2 9 1LV & A 1 EGF K £
B, DR ol oo 3% 56 0 5 1 o R R S AN K, 5 R
WFE 1.

ZH N R 4 o 5 e 4 ) 8 IR ¥ (rhGM-CSF) « 521
N T2 g SR B0 IR -7 52 A - Pu AR Al A 25 11 (thTNFR
I1:Fo) %5 7 Fh PR 40 B [ 1 B AH R BR A vp, B8

%1 ELISAENE FGF-21 MR (n=2)
Table 1 Determination of specificity of FGF-21 by ELISA (n=2)

2R W EE/(ng-mL™) A casonm A casonm-0 W52/ (pgrmL™)

IGF-1 100 0.119 -0.031 nd
EGF 100 0.414 0.265 221.5

rhIL-11 100 0.123 -0.027 nd
rhG-CSF 100 0.128 -0.022 nd
rhIFN-y 100 0.138 -0.011 nd
rhGM-CSF 100 0.150 0.000 nd
rhTNFR I1: Fc 100 0.130 -0.017 nd

nd : AW F] , KA BE AR T LLOQ

nd:not detected, the detected concentration is lower than LLOQ

245 EFEMERE FEALEE 1 R EEREAN R
F 1L 37 5 43 90 i /il 9 P D 80 pg/mL ) FGF-21 i
FEAH (LQC) , K F AR IS ELISA vEEAT I 52 o 45
R R, LQC £ b 1 #E B B2 (RED 7 —11.7%~
12.5%, 3% W A VLA 52 1038 25 53 Hh 3 & R A S8 9 5
(T30, % H A% 8 B (FGF-21) (I 52 oA B I ik
PR

2.4.6 FEETENMEGRL  AEARAE 2T AL S5

B 23 I3 I R B R BE (10 A5 IR BED I
FGF-21 hr e, F DL Assay buffer 73 5 #6F: 10 £,
C i) 7 A 7 1l 2 Y0 Rl Y 19 5 AN T 4% (QCO R i, 43731
N AR & &= R (LLOQ) + i (LQC) « # (MQC) .
15 (HQC) % /= 5 & FR (ULOQ) , ElF 31.25.80.800+
32004 000 pg/mL. #55R LB, FGF-21 QC ¥ il 1)
F& % BE (RSDD TE 20% LA P, #E A 5 (RED 7E£20% LA
W, T RAR ZEI7E 30% LAY, 25 LK 2,

%2 ELISAAIE FGF-21 BIRS % B ME R B (0s)
Table 2 Precision and accuracy for analysis of FGF-21 by using ELISA Kit(r+s)

LN AL 5 (n=5)

L H] 22 57 (n=6)

WE/(pgemL™)

M EE/(pgrmL")  RSD/% RE/% TE/%  JEME/(pgrmL™)  RSD/% RE/% TE/%

4000 3 665.2+154.6 42 -8.4 12.6 3849.24251.6 6.5 -3.8 10.3
3200 3104.4+179.2 5.8 -3.0 8.8 3019.3+150.6 5.0 -5.6 10.6
800 755.3+25.8 3.4 -5.6 9.0 760.7+42.3 5.6 -4.9 10.5
80 79.4+10.0 12.6 -0.7 13.3 79.545.7 7.1 -0.7 7.8
31.25 27.544.7 17.1 -11.9 29.0 29.1+1.2 42 -7.0 11.2

247 FRBRLMEIRL SR &R A LI A
& E FGF-21(128 ng/mL) (IRE . DL B g 25
P L 375 K U A% L 7 B 5 5 6 B B2 715 LA Assay Buffer
FRiBE 105, 115 FGF-21 [ B &M B B 43 0 N 1140,

1:80.1:160.1:320.1:640.1:1 280, FEAFiREE &
SWE S U, V[ SR SR P < R R A O 1)
V&% RIS . 5 RR, URBEA T 111 280
B C1040~1:1 2800, X ik 46 285 5 1 4 1ff 52 52 1) A
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K, H:RSD %J/NTF 5.4%, T2 RE $#E+3.8% P .
24.8 CPATHIRE  EB 2R3 R L R
i (C) 4 B R =5 (1 IE R VRGBS , 7 DL Assay
buffer 7 B¢ 10 7% , ¥ BTl 1534 B I E X # (Log O 5
W6 B 3848 5 B (Log A) BEAT LR MERL A, SR “Haife
i 28 ST AT M DU 7 G B 2R A1) R ) LV A o T R
5 FGF-21 hrifE 26 F-PATVE . 45 SR8 W, FGF-21
Fr e #h 28 5 F2 N Log A= —3.087+1.014xLog C, R=
0.996 3 (n=8) 5 7 FI| i B (1) 1ML 35 BF i A o 1 28 7 2
N Log A = —3.249 + 1.089xLog C, R=0.999 3 (n=
4) . FGF-21 s il 281 2 51 95 8 14 52 1K 30 ) 1 v
it 11 o 28 LA P AT 58 0 28008 S5 ) 3% 0 A ot D
R, S5 LK 1

249 FREMAE CRH G 8 s o o0 i
il FGF-21 1K - i W FEAE i, B 0.8.32 ng/mL. H%¢
FGF-21 f£-20 °CHEA7 1 d 4 °CHEAF 1 d &I (22~
26 °COEAE 3 W &[5 3 IRVA VR - R4 G A F1-20 °C fi

10 7 4o FGF-21 FRufphizk
o ET I LR R SR R I 2R

Abs(Assonm)

0.1 4

T T
10 100 10 000

1000
W Rl (pg mL™)
1 FGF21iREM &S Z Y MERRRIFBRHE
B 2B AT LB
Fig.1 Comparison of parallelism between standard curve

and serial dilution preparation curve of serum samples

1760 d 5P AF T It . Wlw B H , LA Assay
buffer # Bt 10 f5 52 . AWFFLEE RE W, QC I i
T 58 () HE R (RED £ -10.3%~8.1% (£ 3) . #2718
FGF-217£ FiR fRAF 251 T RE .

%3 ELISAENEARRREFRME T FGF-21TEM (1s,n=5)
Table 3 Determination of FGF-21stability under different storage conditions by ELISA (rts,n=5)

o HQC(3200 pg/mL) LQC(80 pg/mL)
PR AT W52/ (pgrmL™) RE/% M5/ (pgemL™) RE/%
FEiE,3h 3083.9+219.2 -3.6 83.2+2.7 4.0
4°C, 1d 2900.0+113.3 -94 83.3+3.0 4.2
-20°C, 1d 2977.1£171.4 -7.0 80.9+6.1 1.1
-20°C, 60d 3114.3+£218.8 -2.7 78.2+4.1 -2.2
3 IRUR G IR 2871.8+51.8 -10.3 86.543.1 8.1
DL 7 93 2 W E 45 S 2 0, H SR ARG 7 SR B R
JEE (MRD) A 4 1 24 1 5 905 Bl 2R 5 e 38 1 L000-
5 PR A T B L W R P AT M R 2 R ; 0 | e 150 kg
Uy , 265V AT 3 B PR RS S S R O T E —— 300 pgrkgt
46 RN AT SRR AR S A BT R EERT . B 6o T ek
2.5 REMGIET FGF-21KE RN E S 400
LI AME = A D52 L — A M 5E 5.0 h) §
HUH L QBRI Wse (R PR 3R 2 200 1
FGF-21 5 , 25 WSO R, JE7E 1~4 h oy 6 F — B¢ 0]

o P A P S T o B ) 22 K I 24 9K P R R F%, 12 h
(10 ~F- 357 I 24 94 B 240 B 22 e vy R BE (29 3 WD 1 1725~
1/10,24 h OB 2 8 = WL 1) 1/294~1/95, 48 h £ 51]
B O 4 sh P I 259k FBEAK T LLOQ Bk 45 24 iy
KT, M B 28 B iR B (1) 1/2 140~1/275. £ HF [A]
AU I 259k B 5 7 2 E ARG (B 2D .

Z IR 2 B BB 22 UK sc FGF-21 1 5] & (300
ng/kg) i » 5 B R 25 25 M B, T8 R IR IR 18] 5 BT 5 1)

202 4 6 810 12 14 16 18 20 22 24 26
t/h

2 BEENREH K sc FGF-21 150,300 1600 pg/kg S FEH
10 25 7 FE - B 18] B 2% (ks , n=6)

Fig. 2 Mean serum concentration-time curves of FGF-21
in cynomolgus monkey after administration of the single
subcutaneous dose of 150, 300 and 600 pg/kg FGF-21 (xs,
n=6)



+ 1778 -

“assaati Drug Evaluation Research 584255 98] 2019491

I 25 9 P AR L A [, HL i 24 3R FE AR A 34 5 ik
ML, R NAMHEER(E . ERRS
245 (557 V0O [T 3 R (R4 RS A1 R6) K6 1l B ¥k 45 24
HICO h) FZE 2 J5 (3 h) 1) I 24 94 5, ke T8 0Eg -3 4
3 MR FE AW B BN I, BB B A IR B AR S .
26 AEFCPROESHITEERSMANAYER
M

BRIR 45 24 25 ) R 2L ) f s W B ) ¢, R —
o, Wk BE C,, F1 2 Bl 28R AR AUC 0
AUC,,, I Bl 25 257 B N 3 K 5 s AUC o)
FIAUC,,. 8 5/ R LM, &7 A m7H R
W 1, EBRE CLz FIR W o A ARV, B o —
B, TR R B A, S R WK 4.

700 -
e —a— 300 pg-kg ! U (R1)
g 6007 —— 300 pug-kg ! £ (RD

2500

X
£ 400 ]
]
& 300 |
(O]
T 200 ]
HT
= 100 |

0] 4

2 0 2 4 6 8 10 12 14 16 18 20 22 24 26
t/h

E3 ABREHAK/EKsc FGF-21 FFIE (300 pg/keg) FHY
14 10 25 ¥R FE - B 18] B 2% (ks , n=6)
Fig. 3 Mean serum concentration-time curves of FGF-21
in cynomolgus monkey after the single administration and
multiple administrations (300 pg/kg) (x+s,n=6)

x4 BAEBEHRsc AEFIEFGF-21 EHEEAINFSE (1ts,n=6)

Pharmacokinetic parameters of FGF-21 in cynomolgus monkey in each dose groups (rts,n=6)

FGF-21 {1 &/(ug-kg"

HHF B AL
150 300 600
AUC g2u) pg-h-L! 1 234.9+159.6 2 656.7+142.2 4 678.5+£595.5
AUC.., pg-h-L! 1235.3+159.4 2661.6+138.4 4 685.2+593.5
R _AUC., % 100.0+0.0 99.8+0.3 99.8+0.2
tip h 1.9+0.3 2.2+1.0 2.2+0.4
T s h 2.8+0.8 2.7+£0.5 2.7£0.5
V,/F L-kg' 0.341+0.103 0.359+0.174 0.417+0.126
CL/F L-h-kg' 0.123+0.016 0.113+0.006 0.130+£0.018
Cha pg-L! 209.0+25.4 460.6+94.9 741.5£97.1

PR 2 I PK HLA 5 [ ) B 45 24 (300 pg/
kML, C,, A AUC FEAAHIT , 1, A T IE A, (H AR
FEPKZH (1, V, I CL )N —5. 4RE
B, K 5 2 R4 F FGF-21(300 pg/kg) I PK 47 A
FRIERE A — A R WK S,

Z IR PIBNIE NI ERHN : ERTEE95% &
EIX A FBR(95%CIL ¥/ F1.25(95%CIL<1.25,
BT B BB 5 Ryyes Ruves T R 95% CIL 43 5 K
0.969.0.970.0.922 (£5 ;R W% 6) , K W B E M 2 Ik

sc FGF-21 ) , A N 254 Jc & Rt 1

x5 BEREHR/ZKs.c.FGF-21 HFIE (300 pg/ke) FRITEHHFESH (1ts,n=6)

Table S The main pharmacokinetic parameters of FGF-21 in cynomolgus monkey after the single administration and

multiple administrations (300 pg/kg) (r+s,n=6)

SR AL HIREE Y Z NG
AUC gou) pg-h-L* 2656.7+£142.2 2 746.9+279.1
AUC.., pg-h-L* 2661.6+138.4 2 753.0+£280.7

tiny h 2.2+1.0 2.8+1.2°
T ax h 2.7+0.5 2.3+0.5
VJE L-kg' 0.359+0.174 0.442+0.180
CL,/F L-h-kg' 0.113+0.006 0.110+£0.011
Crue pg- L 460.6+94.9 498.8422.8

R PR " P<<0.05

"P < 0.05 vs single administration
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®6 ABMEHER/ZRsc FGF-21(300 pg/kg) FEEMME IS R (s, n=6)
Table 6 Accumulation index R of FGF-21 in cynomolgus monkeys after the single and multiple administrations(300 pg/
kg) (rts, n=6)

VAR RN BRI E(R 95% CI L* 95% CI H° RSD/% #Eig

AUC g2, 1.033 0.969 1.098 7.8 T A

AUC.., 1.034 0.970 1.098 7.7 TG & R m)
Chra 1.124 0.922 1.327 22.6 ToE R MR

*:95% BELAR X TR R °:95% BLA% X Iy _E IR

:lower limit of 95% confidence interval; b:upper limit of 95% confidence interval

3 g

TSR 95 RN, 45 L6 FGF A R A8 75 — L8 py 43
WAAH R A R8BI Th e K 2 AR U 444 U7 T
% EAE AP, 2000 £ Nishimura 25" 7E /N 5 IR
BRI T FGF R I — AN Bk i, BI FGF-21. H
BT EL A s Wi 56 2% B, FGF-21 R4 2k /) B 3T3-L1
1 B RN A S 77 200 % D0 25 0 B L b A =
Bk i KPR, st g AR 1 R — 20 1 4 A6 16 IR T
(7K, T AR AT 56 () FGF-21 A SR 4 424y
245 UK 0 BE 1) A B AR R R 3G 0, [ B AT
I B R BN, B 2, FGF-21 LA B B
R MW R, FL RS 25018 A A it L KRR TR G, FF HL
AT DAST T IR 20 L R, A S O TR T 2
B DRIP4 3 254 . TR, FGE-21 Il R i 25 X3
J15 0 9 5 ELISA J7 4 5% I 8 528 25 1) 1O I PR
FERAL T BSR4

ARSI, BRI T SR R (MRDD GG 45 R 12
7N, FGF-21 [1) 3 25 bt #h 28 2 35K F 0.998 0, K i
(Y B (REY%0 ) #E-7.4%~5.9%. {HAIFERE &
B 25 I3 0 ) B9 FGE-21 AR dERE A 18 9 & =
T FF SRR RBERAC 1 Y FGF-21 £ &, R == A
MLIE XS FE il 8 B — @ 2o HXF 3 M AL A 5 i
B il 1) FGF-21 # B2 % 21 (Log C) 5 W ot J& Xf
# (LogAbs) #AT &M &, = H B M E LA K, K
FH e 281 A7 M 00 e A 3612 3 Sk A i 2R 4
AT, $E0R 5 50% 81 10% £ 88 Mk 25 1 1077 e
(1) FGF-21 £ i OD 18 5 ¥ & i B 0 T 1] (1) FF 5 4
{ELAH BE R EE A5 B AR, T H TR E o BT 50% &
B 1 L TR °) A A B A I R, 5 3 R A
(1) R B, DR, 36 986 100375 F°F o A B 10 F5 1 R iR A1
TR FRERE . PR ZE R AT R AUIGR 2 A
PN 5 PK S 807 78 1 1) 22 5, B AUC,, AUC, ., ~

CL,, Hofth 77 5 20 76 B /R Bl 2 Ik 45 24 )5 2 T WD B 1Y)
P 72 5 A5 il T ARG AR AR B B> (n=3) , Tk HE
PR R .
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