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B, A A ZIRF LB G AR L 6 A R & (EPO) 3R Ar tESP 4044 3 2 B, 3 3. 00 pg/ kg #12 A R R &7 2 5 &
0.25~2.00 pg/kg FZEE W, ESP B FTRK IR R XL AN ZTHh, R md BEARGFSL WS A FRHIL, XY A
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Tolerance,Safety and Pharmacokinetic Characteristics of rESP with Single Subcutaneous Administration

Wu Quanrui’, Rong Shu’, Mei Changlin®, Hong Junping', Liao Qingping’

(1. Shenyang Sunshine Pharmaceutical Co. , Lid. , Beijing, China 1001015 2 Department of Nephrology, Shanghai Changzheng Hospital, Institute of
Nephrology of PLA, Shanghai, China  200003)

Abstract: Objective To investigate the tolerance, safety, pharmacokinetic(PK) characteristics of rESP Injection (CHO cell) in healthy
people administered by subcutaneous injections with single doses. Methods An open — lableand dosage accelerating method with single
center was adopted. Healthy volunteers were enrolled into 7 groups (the dosage in the range of 0.10-3.00 pg/kg). The single dose
was administered by the subcutaneous injection and subjects receiving the experimental drug were observed for 14 d. PK data were
collected in 3 groups from the above 7 groups. Results Totally 38 subjects were enrolled in the 7 groups,and 36 cases completed the
experiment. 20 subjects suffered from 22 adverse events, 18 of which were light pain at the injective site and considered related with
rESP  administration. Both of endogenous anti — EPO and anti — rESP antibodies in all subjects were negative except one who was
reported positive of anti —rESP antibody during screening period and withdrawn from the study. 3. 00 pg/kg was finalized as the maximum —
tolerated dose(MTD) . rESP absorbing wasn’t impacted by the dosage in the range of 0.25-2.00 pg/kg. Process of absorbing and
rESP has good

tolerance and safety,and the process of absorbing and eliminating followed up linear PK characteristics with a long eliminating half time.

eliminating followed up linear PK characteristics. tpc was 60 h. MRT was 195.97 h,and 1,2, was 120.7 h. Conclusion

Key words:rESP;healthy volunteer;tolerance ;safety ; pharmacokinetic
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BB VAR B BE - M B R ST BT RS TR T
T 0l PR3 [ s PRI B HEF5 2 2012001721, BE 2248
I S 2101 (8 H) - 50, BRAREE T .
1 #MHEE5FZX
1.1 XRERHB

¢ %% : VERSA Max Microplate Reader fiff 7 f% (38
Molecular Devices 2 ] ) ; ULT1386 -3 — V41 B E AL IR
WK% (=80~ —60 °C , 3 [E Thermo Scientific 2> 7] );
VORTEX - 5 #Ulig i 1R 45 2% ([ Qilinbeier A ] )5 E -
centrifuge 2 L (ZE E Wealteo 24T ) o

24 N A AT 40 i A R 1 i S (CHO 4
Jf, 4it5 A S201212001, BEAS KB 32 1 mL 2 25 pug) , A
22T 40 A o 3% 8 (kS QS - BP - RESP -
002, Jii & W BE H 0.745 g/L), tESP J5 W (4t 5 K
20130101, FRE W FE N 0. 701 g/L) , Fadt rESP Hiik (i
W E Ol 12,9 g/L, ProteinA Zlifb E A, M5 K
20120710) , ¥ 1 7 BH = A= i 25 A BR 5345 2 7 44t
rHuEPO i 7] & ( 35 [ R&D Systems 2 #) , fit 5 K

DEPO0) ; “EHi A 1gG — Hrp (R AZ M5 28 | 5 13058 H i
EEAR Y A Al K R Atk .
1.2 MRIRS5HHA

IEHT , T A 32 8 1 A A R AE A A A0 F AT L I
R HLRIEE B 0 45 52 06 3 R0 A 1 1 T 3 S L 5 14 fie
BRI YA RS W &, BB S EF R 5
SHCAER S F B )G , SIMABEGE i A o HEBR 18
PR R HEBR KT EPO 2T 40 it A= F R 1 3 8
AWFTE R FRAE RS 18 ~ 40 % MR 238 % 38 0], 76
T45245 0. 10 ~3. 00 pg/ kg BIF YL H N L 7 455
41(0. 10,0.25,0.50, 1. 00,2. 00,2. 50, 3. 00 pe/ke, ff
HZiH 3~6 61 Hr 5 29 i, & 9 il ; F 46 i
(26.1£4.0) % ; V#4545 20 (BMID) Jy (21.4 =
1. 4)kg/m*.36 0% & 58 AR5 (0. 25 pg/ kg 5
AL 12 ] S R A5 1. 00 pe/ ke
2 1 i) 57 1 R TR 0 2 B A I anti — vESP H 44 FH %
PEATR HIFSE) R — PR AL, 2 R RS R
X(P>0.05), AR oM, R 1,

A1 ZRFADEHIEL &ML HFER

28 5 HR(F /%, 5)) F(X +5,%) %X £5s,cm) KRB (X + s,kg) BMI(X = s,kg/mz)
0.10 pg/kg#8(n=5) 3/2 29.00 +1.73 171.67 +1.53 63.47 +1.83 21.54 £0. 86
0.25 pg/kg 8 (n=5) 3/2 25.14 £2.27 165. 14 £7. 38 58.24 £3.90 21.41+1.81
0.50 pg/kg 4 (n=5) 4/1 28.00 £5.29 172. 00 +5.29 69. 40 +8.07 23.41+1.71
1.00 pg/kg A (n=5) 4/1 24.00 +2. 83 168. 71 =7.23 60. 43 +6.05 21.22 +1.54
2.00ug/kg#(n=6) 5/1 24.00 +3.35 166. 50 =7. 87 58.37 +6.74 21.01+1.46
2.50 pg/kg A (n=4) 3/1 27.67 6. 11 168. 00 +2. 65 58.33 £3.51 20. 68 + 1. 44
3.00 pg/kg A (n=6) 5/1 27.00 +6. 60 171.33 +7.20 63.00 +6. 63 21.41+0.73

1.3 WA %E
1.3.1 Wfxkfmzesei
SR B AR JFRCHE R R Y K

ISR, AR AP ) iy o AR B e A R R
YR PR 3 56 245 ) e A A S ) o A i R )
(E 2 [20121122 5 ) B AR UK 52 P 50 A ke
AR R 0. 10 e/ ke, MKHE 2% FQ 0 R vL R 3G 50 177, A
IR TF UG, BTG, AR 2 70) o 140 T 2 175 490 Dk o s
T AT I S 32 3R 56 . TR I, 2% I RI Y 3h 4 52 3 45
R Fe g AR AR T B U R 2 W B KA A 4 1)
AR SR F KRG R R E A 3. 00 pe/kes
T2 AL, BRI B T S A R o, D) O
FLRE PR AARAE , W o, | PR 5 R, BE LT RE AT L E DD
A, O HLEL, S [P SR A WER IS ]y 14 d, [RlB 2
%9 [ DA Ko HE R 5538 36 [ 1 S AR B L 36 [
I G F 52 T I A A 1 O LR B S 7 1 TE A
HE(CTCAE) ) (4. 0 ) XA R R EA 77342

PR Fe B2 E RN R A2 anti — rESP 3
PRI T B 22 PN bn 2 — o T ) F2 TR S 2 it
BEFIAE (ELISA) 7 %€ A ML H anti - rESP #7744 & Jt
W 2% 2010 AEARCrh 245 8 (=) ) v K25 it ke
W53 BT 7 125 50 UEAR 3 S 25RO, DA K 56 [ B 25 )
4 B J5) (FDA) {Guidance for Industry Assay Development
for Immunogenicity Testing of Therapeutic Proteins ) ) J§i
DN ESR X527 125 00 R e TS P PR AR o AR A P
AT UL o F T R AT 1 AR R AT rESP (14 BH A X B
AR 7 12 6 U e S5 B R A AGE 0 e B A o SR T A8 Oy
i 3 e R IR AT anti — fESP HLIMTE , 4i 1L 384T

anti — rESP HTAKLI - SR £ 52180 45 2 i e 4n 25 )
55 14 RIFRIK LA 2.5 mL, T 4 °C 3% 3 000 r/min
B0 10 min, B4R 9. 65 em, SX BT , B - 80 “C YK
R RAT B I K B0 vESP 3R 45 A 7 AR R AR L
SR A TR B2 B0 155 A6 L 375 8 iR BB e e ik
Y, P BOR i3 S8 AL W) B AR IC HY 4T TG, 1l
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Z IR — A Wbr — 30 - PL ESP UK AW B RS
ISR B BT, A , ARSI 450 nm AR 1Y
WO BE B R A A o 5 gt BRG] R [ R B bb s, KT
ST 2. 1 R M BEYE N 20 1 R E A A
1.3.2 BRI AFHAR

36 B I R, AR 4 4, 43 Sl 4 IR 0. 10,
0.25,0.50,1.00,2.00,2.50,3. 00 ng/kg B T 4
2, TR PG 2,4,8,10,12,24,36, 48,72,
96,120, 144,168 h Hy |- i3 # ik B i 45 2. 5 mL, Z i
#E 30 min )5, T 4 °C % 3 000 r/min Z5.0> 10 min,
Sy B ILYE , B - 80 C UKA PR A7, FE I o {5 ] rHuEPO il
ARG, SR A ELISA A 1 35 v rESP Ak B (3
THUEISR ELISA J51%) o Btk 11 BT EPO H v BT
AL, B a5 [ 2 T B AR AR P PR BN, W5 0k A dwiat
ARG, FHRPT ESP SR E HR AR EN R
P, A BRI RPUIRIEE |, 30 2 3l i i B hr 4t
(NI TR SR Yo X =R A B SO ol N R EERY T
TR 1L, I R0 5 45 & 78 +ESP b B9 B bRt 1R i 5
TEAR S, PR S5 R P cESP g T A O T RO
& R BE — WO RE bR 2, R R i RO FE S5 4%
e bug , TSR L P SR BE , R softmax Pro 5. 2
Wopk, S 505 (4 - PL) BRSS9 47 .
1.3.3 R FHTEN

36 Ml 5238 Fie BT ALK B T 5 25 e i AR &
FAE T 2 ) 3,7,10, 14 d (K AL , i 40
JL 8 B4k 23 B SRS I 24 358027 48 b, £ 45 I 2L 21 4 T
B LT A0 43 b 2T 40 RO I 21 8 K- o
1.4  SZItANEE

HR A 24530 ) 2 B , 11580 LT T B2 Ik el il £k R T
FAUC) JEBRZFCCL) ARV JHBRE N () |
AR B A5 258 T2 S8 R AR R B R 3R 17 25
8l Iy 24 26 o M o e B BB, XE AUC DL 80% ~
125% , Cuux Bh 70% ~ 143% Sy 22V 2 F7 27 5 A 4 1 iy
DX [) o A5 VA I A5 1 909 B DX [ 78 F4 Wiy IX. ] 3 Bl 1
WA kg LA 2V 51y T 2 Ak 5 A8 B A8 S0, I e ™
590 s ST W B AR PR 2530 1 22 R AE
2R 3h Sy AR DAS 2. 0 B, Hot G it %
SAS 9.2 Gl
2 #R
2.1 WMzt

A 22 CELFE 1 BRIl 17 ) 33 AR 1 3] 32
HARIASIN ) anti — rESP PR BH M R 589 32 305)
Byht 1 etk St 244 o 2 20 $11(52. 63% ) &4
T 22 BIRAS B AP 18 R R T S A A, ™
BRI 19 R i RIAKT 30 min, R4 T 1Ffif
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AEFR (1. 00 g/ kg 4 6 B, 2. 00 wg/ kg 7 541
4 BYK,2. 50 g/ kg FIE4L 2 HIK, 3. 00 we/ kg 7l H 4
6 1K) ,0. 25 pg/kg A5 2. 50 pg/kg 42k H 4 LB
PR LS8 (AT LR 5 & o8 8 R 2 Bk, ™ &
FREER N 1 9% (A2 lm R 34 5100 25 W TC 6 B
A IV S 00 = AR A BRI AR O B B SR T R
FARE A BUATAT 3 L ER R FA S EAR S
P B 1 52 3% 2 5 28 ) anti — fESP 4044 P 1B
Ab, oA 521503 50 5 157 5 9 UR PE anti — EPO H A& FI
anti — rESP HLAAK I 34 A [0 o 5 i 32 741) o e 24 o
9 3. 00 pg/kgo
2.2 MZRERNREIFELS NE T & Z LU
2.2.1 rESP fu 253k E AN 77 % F

K rHuEPO a0 E0) vESP 1253 HE TisE
TR U] AT PR i A R S e PR Y B R VR FE A
PEFEFE (0. 04 ~ 4. 00 ng/mL B, 2. 50 ~200. 00 mIU/mL)
B0 T 20 0 35 TR B, AR B 98 O 4 W6 % O 1 ) T
PE OKG %5 B2 B ARE YEEAT T ik

PR M < 6T I3 o 28 5T 5 ¥R 2 43 50104 100 pg/mL,
10 pg/mL, 100 ng/mL ¥ rESP JE & 470 % , =] i %
N 97.6% ~110.0% , 285 ZE(CV) R 0.4% ~3.3% ,
FFG R BER 0 5 AN H R B A pt gkt i 37 2% o
e A 100 pg/mlL, 10 wg/mL, 100 ng/mL,4 000 pg/mL,
1 000 pg/mL) (A PR 25 8 .3 Ao vk 3 463K (i
P FRHEE 100 wg/mL, 10 pg/mL, 100 ng/mL)#x
[RG# E EAT %48, CV I <15% .

R RS T AR M 2 A T RS 24 h(F
4h K 1K), RE 3 ARG ,4C1 M H L =20 C
Fi =70 °C 34 H 31T 15,30, 60,90 d K AR i e
), BICERA T 80% ~ 120% 45 L2 3% 07 2 1Y i
B RGBT R R RS T A A
R 3 T rESP S A
2.2.2 anti — rESP Fo A48 M 7 % 5 B iF

2 Ja M2 g b LR B 1 0 BT by b e
A, DA TR) e 3 g e Bl Iy (1 : 25,1 : 125,11 625,
1:3 125,11 15 625) 7 Ky vl A s i A B A2 f i PR 2%
WESPTARAEAS [R]85 W 1A 22 PR 285 SR ) AR 4k, 45 3 s
i T8 P85 LT X6) 85 SR 4 2 TR ) o s PP — A R B ) 25 52
O RE i S B I R RS T R v O R ARG
{BLHO B o 25 R 7, QR it VR P I 1) B — B 75 [ e
CRESHE AN T 1.5 h, BT E B RZNF 1 h) N
M 100 45 SR 1) DA o T P R 5 5% — R AR E PR
FEW 8 h, S E K 3K, 4°C1H, -20°C, -70 C
3R 0 85 RHANE —B 45 R EW %Ik
15T rESP I AR A BRI
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2.3 #AHRH;NE

TEFT Ik 3 A5 410. 25,1, 00,2. 50 pg/kg) H, 4%
YEF /D 5 320K rESP B VR G AR Ag R AR P A I
W5 T B ok BRI AS T B AR Bl ) SRR 3 D R 2 Y
WL (112,) RVETE] Ctpeac) T35 5 BF 1] [
(MRT) A0, F B j T Mt FEAS A2 cESP 24 24 771 it
BRI o A MRT F1 1,0, 43904 195. 97 h A1 120. 7 ho 4%
) 2B Caw 57 51 h (0,445 £0.099) pg/L,
(2.482 +1.431) pg/L F1(6.474 +1.347) pg/ Lo £ W
K2ME 1.4 HEEBREGHNELMESIEERER,
AUC Fifi J 7T S50 s O PE T v, 2 B — o etk
KR X TEfEA, 2 H & e —RCRHE R (H e
168 h) Ifil 25 4% BEATS Ak F 358 i 7K T, S AR 30 R AR 3
SR 25 AR TR LA 2
2.4 BHRFEIENR

BAYR Bz R VRS vESP 0. 10 ~ 3. 00 pg/kg 7 44T
SR RO L E o LU IR T S 2GR T Rk

U, R ZR I P A [T 9% 2 2 25 KT o TR LT 3 AL 4040
20 e I 2T S S P T
3 itig

PN SRR R s E7/ N T N R PN SR e uy
AL G ) S ) e B R I K T ) R R A WUR T
A2z 4 30 R 5 T kS A H SR T . 70% 18T 24 i R I
B KA 1A ) (MRSD) Y 6 £ 35 T e U sh ) R
WL A [0 ) K SF (NOAEL) , )& CFDA $5
SR A AR 2 IR AR Z T AR AL R
R 2 K 45 25 NOAEL 453 S A 1A 55 050 7 /9 171017
(BI0. 1 ng/kg) MM AR 5L, 7850 PR BE T 5 IR ARG
0 52 I 22 A W I R UL 70 o 1 R (S 6 £
3.00 wg/ k) VE N B RNCHE I i, 7507 18 T 2 10E 1)
B AP I AT RICRTRE SR I PR W] R Hh B A% 00 o i g
W], A 22388 6 tESP i AZ B, A H BT AT T A
AR J K32 FHE R 3. 00 wg/kgorESP FZGHH
AN B F B SRR T 1,00 pg/kg A

k2 BHEHRHHFHRITERK(X £5)

m 73]] t1/22 Cha max Vz Clz AUCy -, AUCy - » MRT, -, MRT - =
i (h) (pg/L) (h) (L/kg) (L-kg/h)  (ug-h/L)  (ug-h/L) (h) (h)
0.25 ng/kg 1 (n=5) 120.5+36.5 0.445+0.099 60.0+28.4 0.470=0.102 0.003 +0.001 51.9£10.0  93.0£22.7 82.4+7.6 197.8+55.8
1.00 pg/kg 22(n=5) 108.1+24.3 2.482+1.431 56.0+18.1 0.363+0.138 0.002+0.001 301.4+149.5 490.9+201.0 82.2+4.5 178.6=37.4
2.00 pg/kg 2 (n=6) 133.5+50.3 6.474 +1.347 58.0+25.6 0.257+0.064 0.002+0.001 796.4 +106.8 1470.3+337.8 82.0+5.5 211.5+73.2
gy/pg' L Ln AUC,--
gL —0.25 pg/kg#(n=5) 5
—1.00 pg/kg £a(n=5) Y=1.3052X +6.269 8
r ——2.00 pg/kg 28(n =6) m R*=0.9336 o)
6 .
St o
4k
5k
3t
2 4k
1k
0 i N | | N T1/h 3 1 1 ! 1 ILn(Dose)
0 24 48 72 96 120 144 168 -1.5 -1.0 -0.5 0 0.5 1.0
A1 FREAZSES XG0 2R - 1 w2 B2 ESPHHANEL AUC -4 %k &
Ret count/ x 10° « L.°! Ret/ %
0.16 3.5
3.0F
0.12 25
2.0
0.08
1.5
0.04 1.0
—---.mwkmﬂa—n— 0.25 pg/kg Jo T 41—k 0. 50pg/kg KL F—0— 1.00 pg/kg & T4 0.5 =B 0. 10pg/kg & T =0 0. 25 pg/ke o F k0. 50 pg/kg & F4—0— 1. 00 pg/kg & T4
~=tv=2. 00 pg/kg K T 4L ~~#= 2. 50 pg/kg K T 41 —0—3. 00 pg/kg L F 4L ==£r=2. 00 pg/kg K F 40 === 2. 50pg/kg A FA—0—3. 00pg/kg A T4
0.00 ‘ ‘ " L 11 /d 0.0 ‘ ' : ‘ 1 1/d
-1 3 7 10 14 -1 3 7 10 14

B 3 rESP &M 40 da R it #eh ¥

B4 ESP MM R E I YR
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SR SR EESRR OO S A AR —E KR

ARWFFE T, 16 0132 385 PR H B IE 5 5 R, (Y
IR S S TOI R R S, AR AR 25 W% DI RE T
W o H 1993 4R IRHRGE " LIk EPO HTiR 421 4h
i P B A 2T 1 (PRCA) — B2 BRI G FE A A2 5 o i
F rHuEPO R IEAN ], B AHLHIAST] , B2 R4 b
K B 5155 & PRCA, HR: 30 PRCA 2RI
P | L B I B e EE O A 2 IR E G 2 14 d TR
EPO TR rESP B I3 B, $27R rESP X AfA
o R G AL/ AH R T AR A S )N, BV s
(5, A e AT e RAEAS KR I B 17 4%, LAaE— 25 B
WIAIRIG 25 W) 1) o IR o 1 1924 0 e 1) rESP i fA
FHAE , S o0 ARE T ol REAEAE vESP B RIRBTIA

HET, © EH A M rhEPO ~F R 4, i i HoA
4 ~8h -2 AT 2 ~ 3 K, LIRS 4T
F AP AR RS, (H™ S5 T R A 3 T
T ST P SRR ARE 2 o PRI U 3 AR [ AN R T —
FIVER EPO P32 MM 25 9, B K020 20 i A= B
H EE F (NESP) f13R £ — W2 (PEG) - EPO %5 NESP 7E
E A BT HAEE N e K T, PEG - EPO 24k Tl
PR IT & B B o 72 0. 10 ~ 3. 00 g/ kg A4 25 25 577 1t Y5 ]
W, rESP J2 R WGt B AN 57 tESP 45 2 71 S 1S 7
it R A A 1 W MSCRI T B3R A R AR A 5 R 1k 3l ) 2
Tk e NI W 1%, LAk I B[R] HC 3K 60 h, i 3
KTAR NS Ay 8 ~12 h, J& tHuEPO(12 h) fiY
5~ 8 fFU L i K T NESP 76 W [ I i3 By ARE P
(4505 W1 T BRI AR R RE G0 AR 1 (o) 5K
100 ~ 130 h, JE B PS5 E (29 = S)h 1Y 4 f5, )& H M
rHuEPO [ 15 ~20 521 b i 3 K F NESP(25. 1 ~
48.8 h)!" "I MRT J& H Hii % M rHuEPO 1y 6 510~
AUC, -, 5 TR 55 45 25550 0 () NESP A2 -1 25 ) 2% 5%
R LM R R, AUC BE Rz R 5 R K
BETHE, R E MR LR,

B¢ R VE ST cESP 5 22T 40 it i B % K ) B
SR AR T L A 7 Kk g, LS T
I 2 21 240 R o oA [0 2 25 2 A KO S 40 A0 A
R T R R Bl DT B (45 25 )5 14 d) g = T 0 2k
W o3 B I G 1 D R fh T 2 A i A K S A
I £ 21 448 i ) 50 A Ak T 0 A0 M R S i 41 8
KR AL . R B 3 5 H AT H B tHuEPO A9 I IR
FEHUAR LS -0

25 F Rk, vESP 7E 0. 10 ~ 3. 00 pg/ kg 5 Bl K2
95 25 BB ARG (0 it 52 v AN 2 4, 5 rHuEPO J7 8% A
B, E 44 P T B B ) 2 SE G J2& rHUEPO AR 4719 T+ 4%

10

A" b AR TEMAF AL, A B WA 24
BEAHEAR U A T it — 5T
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