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B AN C1 EEEFHN&IF  rece-rhC1INH #0
ox—rhC1INH & S *

RE MR, THY, EHE 658, WE 248", %ER"

Crp Il 24 it E ST B , LA TR AR IR ™ RS B AR A HE A5 SE 38, B AT 100050 )

WE BHB: 24 E4AA Cl BB 7 (thC1INH ) ¥ 48 % & & rcc—thC1INH #= ox-rhC1INH #4942, F
75 R R & BUR AR €3 R B AT R, ST kAT R E AR AR B AR TS, TR 5 r kx4
etk Bt iren, R AR E T, thCIINH & & | rcc—rhCIINH %t B8 &% F= ox—rhC1INH ¢
B 5% A 45 34T 5 B . ree—thC1INH Fe ox—rhC1INH 2 3 B s A B E % 0.2, 1 #2 1.4 mg - mL™" B 69 =1l
EIfE 85%~115% 97 B A, TR 1 3k 3 AN A & 3t 470 2, ree—rhC1INH 4% 4 (0.082 +0.008 ) %,
RSD 4 9.8%; ox—rthC1INH 4% 4 (0.35+0.05) %, RSD 4 14.3%, % 7% 7 ik B A 84T 09 & B e
Foki % . 4 2K AE S F, ree—rhC1INH #9425 %) 4 0.083%. 0.021%. 0.033% 0.042%, ox-thC1INH &%
SN A 034%.0.0.0, Ei: 2% k5 Wik, RP-HPLC 7 % T /| T rhC1INH ¥ rcc—rhC1INH #= ox—
thC1INH #5240,

KR A C1 BEBE4p 4] 7 (thC1INH ); B AR & 2R AR &3 ; ree—thC1INH ; ox—thC1INH ; &-Z 4]
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Abstract Objective: To analyze the contents of related proteins rcc—C1INH and ox—C1INH in the recombinant
human C1 esterase inhibitor (thC1INH ). Methods: The reversed phase high—performance liquid chromatography

( RP-HPLC ) was used to determine the relative proteins, the test was verified in specificity, accuracy and
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precision, and was used to detect the rcc—C1INH and ox—C1INH in 4 batches of samples. Results: RhC1INH

reference , rcc—thC1INH reference and ox—rhC1INH reference could be well separated under the low concentrations.

The recovery rates for the reference substances of rcc—=CI1INH and ox—CI1INH at three concentrations ( 0.2,
1 and 1.4 mg+mL™") were all in the range of 85%~115%. Three groups from one batch were determined
separately, the contents of rcc—C1INH were ( 0.082 + 0.008 ) %, and the contents of ox—CI1INH were
(0.35+0.05) %, with RSDs of 9.8% and 14.3%, respectively. This method showed good results in specificity,
accuracy and precision. Four batches of rhC1INH were determined, the contents of rcc=C1INH were
0.083%, 0.021%, 0.033% and 0.042% for each, and ox—C1INH were 0.34%, 0, 0, and 0O, respectively.
Conclusion: RP-HPLC can be used for the content determination of rcc—rhC1INH and ox-rhC1INH in
rhC1INH.

Keywords: recombinant human C1 esterase inhibitor (thC1INH ) ; reversed phase high—performance liquid

chromatography ( RP=HPLC ); rec—C1INH ; ox—C1INH ; content detection

C1 BERGERIHIFT) ( C1 esterase inhibitor, CIINH ) T
1957 4F H1 Ratnoff 25 % #1538, C1INH &
serpin B8 ZE I Y 1 P 22 S R B8 1 B 700, 2 1 b
I BB 1, 40 478 MEIERR 2, A C1INH
XT3 F iR 24 4 104 k, 4 A C1INH ( thC1INH )
WAL TR R, AR 2 TR 29 98 kP C1INH
A 2GSRI 1Sl 366 4SS LR 2H LT C— i
22 R A8 1 W R S5 A 8, A A 1A 20 R
FL TR 20 A% ) A R G TS PE D PR (RCL) 5 55 14 J2
112 /%2 5 R 20 1 i N— i I 28 1 e300 741 79 235 4
S CINH R P i 3 20056 22 45 1 v 0o 18 35 4
i, FEAMA R G0 IR R G BE I 3R G FI2F i
RYh, W R IEREMINEE T 1RSI R
e, CINH W] 417 ) 385 SR R il 6 5 33 0 1 9 ot P9+
XIL(FXTla ) 351 , HHE T 0 ) 8 Ok F T R, T
WK AT 5 R B MY T A3 R4, S8
BENEYNB B BRI, 375 K gt A% P il A 7K B
( hereditary angioedema, HAE ) S ] SRR R
HET

FEiZ A4, CLINH 585 I 45 5 J5 , RCL 4
A A b P8 X sk s, SR 5 K g il 571 5 ¥R 2K
4538 8 S B, 76X — A B AR, FE 8 A
f) 22 S IR 1% 1k 0 AT C1INH 9 RCL 1Y P1FR 5 (2
JE B BRI R AR ) [RDE AR 1 A, &
0 P1 AP B B 8] 1) BB B T8, JE B T C1INH
U L L Z AW, IR s Mk i
I & #5 CIINH 4 il 36 P, C1INH 76 & 4% 85 (1 il 41

AL Ha i

HIFIEVE RS, RCL 24, 1225 8 B 77 D g, Bl
g 4% % 19 C1INH (inactivated CIINH, iC1INH ), 11, F% 24
2 H 0 W 24144 C1INH ( reactive center cleaved C1INH,
rce—=C1INH ),

1M thC1INH 78 4E 77 K Aifg 77 3 7 oy, BE 2B kg
LR (I R AR 5 ) v RE S Bk Ak, TE LA L
thC1INH ( oxidized C1INH, ox—rthC1INH ), B R EALA
RE SRR Ao 200, H AT 5 5 R AIR AR 1 B A 240
P ree—rhC1INH F1 ox—rhC1INH #4JE 1% 5 thC1INH
il i PR 0P RN AR M B DDA O, PR X ree—
thC1INH il ox—rhC1INH #E47 B4l

A5 R FH A 3 S50 AH €238 ( RP-HPLC ) 4
AR, &7 7 % 4 thCHNH H1 P ree—thC1INH 1
ox—thC1INH J57 = 4 il 08 J5 25, I FH 1% 07 32 % 441t
rthC1INH ] & 7 8 ree—rhC1INH 1 ox—rhC1INH #E47 T
iRl
1 XE5RHE

HPLC {0, 3% 1 ( Waters 2659 43 25 %5, 2487/2489
LA 75 , Empower T VEu ) ; RP-C4 5 H R P 4E
( Grace Vydac, 2.1 mm x 7.5 mm, 5 pum ) ; RP-C4 fEH
7 HTAE ( Grace Vydac, 3.0 mm x 250 mm, 5 pm ),

ZH IR (TFA ) 43074k, Aladdin ) 5 2N (3%
4li, Merk ); AZAHAZTRNG A 75 R BSR40 B et

rhC1INH ( S1, S2, S3 Fl S4 331 4 it i3 5,
Bl % B4 47 ) ; thCIINH XF B8 &% (40 mg - mL™" )| ree—
thC1INH X} 8 5 (40 mg * mL™") Fl ox—rhC1INH X &
i (40 mg mL ™) (BLE B ),
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2 AEEER
2.1 AR
2,11 AEEXREW SR PBS ¥ (pH 7.0 ) 7E R
25 AN IR o
2.1.2 X EIRAGER B rhCHINH., ree—rthC1INH
S ox—rhC1INH X B8, 43 51 ] PBS ¥ Wi il O i
FE 2.0 mg - mL™; 500 pL rthCIINH XF BE A 3%
W& A1 500 wL rec—rhC1INH %F B & 1% W% 3 i 1R &
¥15,
2.1.3 RGEE AR H PBS B k5 B
40.03 mg - mL" R ME A% R T A RS TR I O TR &
AR
2.1.4  fHKSAER TN EE  FH PBS ¥ RCRE I A
FilEZE 2.0 mg - mL™',
2.2 kA

& H 7 Grace Vydac RP-C4 5 H & ¥ # 19
Grace Vydac RP-C4 4 H 70 Hr it s AR 40 °C 5 Al
WK 214 nm; JEFE B 15 pl; & 0.29 mL - min”';
FH i 20 A A (0.1%TFA 7K % W) 1B (0.1%TFA &
G ) FEATRR VR, BAR PR A AR 2R 1 R
HEAT

®1 BERREH

Tab.1 Gradient elution conditions

R [a] TSI A
(' mobile phase A ) /%

WS B
('mobile phase B )/%

(time ) /min

0 80 20
10 44 56
23 44 56
25 5 95
30 5 95
35 80 20
55 80 20

23 RGEHME
R G VIR RO 2 IR, 44 “2.27 Thia s

ZMF, S BIRE A BEAZ TR A RN R & . WAl 1
FIEm MR G A AOOREA BT 10.07 min, DRI
K 321x10° WV x s, EEHCBUCH 1.72x10%; 15 T il 1Y 15
BRI ] A 12.36 min, WETIALUA 1.46x10° pV x s, 34K
ok 4.61x10°, STEHERY 38 A H TZ 58 b A
K785

0. 081 [
0. 04 |

~0.02 2 6 10 14 18 22 26 30

t/min

B 1 ZiEZmE A1) fAEeE(2)mekE

Fig. 1 Chromatograms of ribonuclease A ( 1) and lysozyme ( 2 )

24 LlEtkiE

B rhC1INH X B8 5 35 W L ree—rhC1INH X B& i
U . ox—rhC1INH 5 JE S IAVEORTG IR S TR B A, 3%
“2.27 WA kS A BRI thC1INH , ree—rhC1INH
ox—thC1INH & & Ll & thC1INH 5 rce—rhC1INH A9 43
B, RN (UL 2), =3 o ek p g T AR
51 4 6.45%107 . 8.79x10° 1 9.05x10°, ¥4 4t B 43 il A
5.85x10°. 2.78x10", 1.34x 10*, TEXT IR SR GV
i, thC1INH 5 ree—rhC1INH 2 A4S 06 2 6] )
R 3.19(E 2-D ). 7E thC1INH 5 ree—rhC1INH
e BRI (18] 2-A . B ), ox—thC1INH #6850k i
B thC1INH 5% rec—rhC1INH #2 4f 43 255 1fii thC1INH 5%
ree—rhC1INH ¥ BER =N, ox—rhC1INH % IR i B A5 A
VSR
2.5 KS%ERHIE

B1 et A (HE 3 5 S1), 5 “2.27 T 4 3%
SRAFIMNAE 6 Y, X o i A 25 BE HE AT g E, 45 SR
22 iR, AR S P, ree—rhCTINH B & &7 B
= 1 B A (0.082+£0.010 ) %, RSD A 12.2%; ox—
rhC1INH 73 5 S 19 He g 8 (0.35 + 0.05 ) %, RSD
K 14.3%.
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Fig. 2 The chromatograms of rhC1INH reference substance( A ), rcc-rhC1INH reference substance ( B ), ox-rhC1INH reference substance ( C )

and the mixture of rhC1INH reference substance and rcc-rhC1INH reference substance( D )

Tab. 2 The result of precision

ree—rhC1INH % &
( content of rcc—rhC1INH )

ox—thC1INH

' ( content of ox—rhC1INH )

(test time )

(%) (%)

1 0.067 0.29

2 0.077 0.31

3 0.080 0.34

4 0.085 0.33

5 0.088 0.41

6 0.095 0.39
X=SD 0.082+0.010 0.35+0.05

RSD/% 122 14.3

2.6 IR
2.6.1 rce—thCIINH o] iz 3 B 1L AR 8 (L
fi S1) 43k i v AR (900,500,300 pl) 4,

AL Ha i

S

A AN A ree—rhC1INH X #8 & 100,500,700 L,
75 3| rec—rhC1INH XF 8 i v B2 4300 25 0.2.1 F1 1.4
mg - mL™ P AR 3 R AR R, e
“2.27 T (0 A A AT RN , A 21 EE A R 3K, T
A 2 vee—rhC1INH 7 i, BE I8 25 45 ) = 00 1R
JIf & ree—rhC1INH (0.001 66 mg - mL™") Ji7, K& DA
J rec—rhC1INH X BE & 1) % 5, 3155 ree—rhC1INH [7]

R,
2.6.2 ox—rthC1INH [l [l ZE i LA &

A R 2L 43 A ox—rhCTINH X B8 5 100,
500,700 wL, 753 2 ox—rhC1INH X F& 5 He B2 23 51 Ky
02,1 F1 1.4 mg - mL™" A7 P K 3 BRI it
IR, % “2.27 W35 S5 A A A I, 4 20 o 52
TE 3R, AR ox—rhC1INH 5 1, ¥ 9 2 4% 57
HHWILA T ox—rhC1INH (0.006 8 mg - mL™") i, [
PIITIN ox—rhC1INH X B8 i 9% 12, 715 ox—rhC1INH
e

ZE W (2 3) B8, ree=rhC1INH 1 ox—rhC1INH
3 Pl BE R 1 [TBCRIITE 85%~115% 2 [8] , FEHH IR
R TCTHE, Y045 A B R 1
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Tab.3 Recovery rates of one batch of test samples at three added standard concentrations

B rcc—rhC1INH ox-thC1INH

Jnbru g

('spiked content )/ . N
a1 KMAE ( detection EfliE K:ME ( detection mjijes
(mg-mL™") § RSD/% § RSD/%
value )/(mg+ mL™") (recovery ) /% value )/ ( mg*mL™") ( recovery ) /%

0.2 0.193 95.7 1.8 0.182 87.6 7.1
1 0.963 96.1 0.84 0.994 98.7 6.4
14 1.575 112.4 6.2 1.522 108.2 4.8

2.7 PRI

HCrhCTINH X 8 it 35 9 ree—rhC1INH X 8 g
VAL ox-rhCTINH X B S ORT 4 HEBERE , 705l
“2.2” e SRR TR , A A 2 W T
B4 HERE H ree—rhCIINH T ox—rhC1INH #9543
T, /n%'iﬂj i“% 4,

F4 3I#HHKAP ree-rhC1INH F1
ox-rhC1INH & EE
Tab.4 Content determination for rcc—rhC1INH and
ox—-rhC1INH of 3 batches of test samples

rec—rthC1INH ox—rhC1INH
P T
Ccample) T it iR it

(average of  (content)/%  (average of  ( content )/%
peak area ) peak area )

S1 50220 0.083 203439 0.34

S2 16906 0.021 — 0

S3 19561 0.033 — 0

S4 25783 0.042 — 0

HE (note ): “—" F/RAKEH (“—” means not detected )

3 itig

thCHINH [ b Wi )5 | e 2k 1 8 F B il
MY SO T HAE 67 . A, B s
VR 22 S FE R FRFL % T w645 40 ) P 30 LR 4
b, B AR TR 20, e i AR R A ]
RERE AL, MR (bl R E M B Rz
RIIE , R M R S %5 18, € thC1INH ﬂﬂuu
1, ree—thC1INH 1 ox—rhC1INH ) 52 & 20 B 2 4 A

AR

AW i B 2% T R B N AR S A T
A, PR T () EE T A
FE AT iy S o RN R i 7, o T S 7 A
RUME FoE PR DL B bk, PRI hn AR 451 . R
Uiy KL IR S TP L HL A S B L ORIV SRR L B
B R B A S B T R B0 P AR AE LR
O3B SR, A AR P S B AR AR — 3L
it , AT 22 R ot LA TR 2 ok
if%ﬂﬁﬁﬁ:ﬁzﬂ’) Rkt ), — R e RO AH (8

TS BTG 1 ARSI HE S TR chCTINH
ﬁﬂun F1AH 85 ree—rhC1INH #11 ox—rhC1INH f9) RP-
HPLC 75 ¥, 1% 07 B B VA W B B BOm , A7 0
thC1INH 7 fi H1 ree—rhC1INH F1 ox—rhC1INH ) 5 &
PR, g6 A ree—rhC1INH il ox—thC1INH
TEAE Al ST H A &5 24 T AR RE d S2.,83 il 84
E’Jé‘% ATRE 55 3 HEAE S ST B4 A2 I TR AS [R) A7

o Ml S1 AR S R AEIS R LL i 3 Lk 2
ILH VT L AEREA], 0SS 3 At A A A A7 B ) A
[A], L , ree—rhC1INH Fll ox—rhC1INH A9 TE i B 4l
M T A A RO K
S0k
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