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M B, BB 2020 FHR (P AREAREFE eﬁﬁl>> Lwﬁi\@ﬂﬁé& St R A 2 AR89 7 ik AT 10%IVIG T
ZPRl& mder FXILPK ZGE#F0ME, R RisZR T HBELEE T F X0 7k 557
O, PK A 5 ik A A K FUS , 7T 2 31 18 i Ak 5~20 45, 80~120 45 A 2k ; HeAn 3o & 45 R 64 - 35 mhl
453 A 110.3%.99.1% , RSD 531 A 3.6%.2.7% 1% 7 i/ # & BAF; & A 7 45 24 RSD %51 4 8.3%.
7.7%; ¥ A 455 523569 RSD 931 4 7.0%.9.2%; 7 k45 5B B ; R TR B EBIEFSER, TRy
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Abstract Objective: To establish, validate and apply an enzyme-linked immunosorbent assay (ELISA)
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method for determination of residual human factor XII (F XIl ) and prekallikrein (PK) in high concentration human
intravenous immunoglobulin (10%1VIG). Methods: Microplates were pre—coated with specific antibodies for
F XIl and PK, respectively, and then blocked. The F Xl and PK in 10%IVIG were allowed to bind with the pre—
coated antibodies on the plates. After appropriate washing steps, biotinylated detection antibodies specific for
F XII and PK were added. Following a second washing, HRP/Streptavidin—Peroxidase conjugates were added and
unbound conjugates were washed away with another washing step. After the addition of a chromogenic substrate
and a stop solution, the absorbance was measured at 450 nm using a microplate reader. The detection method
was validated according to the 2020 edition of Chinese Pharmacopoeia. Then the validated method was used to
determine the residual levels of F XIl and PK in process intermediates and final products 10%IVIG. Results: The
dilution linearity results showed a matrix effect and a hook effect in F XIl and PK detection methods, respectively,
which could be solved by diluting 5-20 times and 80—120 times, respectively. The average recoveries in the spiked
experiments were 110.3% and 99.1% for F XIl and PK respectively, with RSD of 3.6% and 2.7%. indicating good
accuracy of the method. The RSDs of the repeatability validation were 8.3% ., 7.7% for both methods, and the RSD
of intermediate precision validation were 7.0% and 9.2% for F XIl and PK, respectively, indicating good precision of
the two methods. The limits of quantitation of the two methods were 1.0 ng * mL™" and 1.25 ng - mL™" respectively.
Both methods exhibited good linearity (r = 0.999 9). The robustness validation, which included incubation time,
the effective period of the opened reagent kit, and different batches of reagent kits, showed good robustness of the
method. The residues of high concentration human immunoglobulin F Xl and PK maintained at low levels by using
the method, indicating that octanoic acid precipitation combined with two—step anionic exchange chromatography
process could effectively remove F Xl and PK in 10%IVIG. Conclusion: The detection method shows good
applicability and can be used for the determination of F XIl and PK residues in 10%IVIG.

Keywords: high concentration human immunoglobulin for intravenous injection; human factor XII ; prekallikrein;

enzyme—linked immunosorbent assay (ELISA); matrix effect; hook effect

B A e 22 B2 M (human immunoglobulin for
intravenous injection, IVIG ) J& LA 1 000 44 DA - {3t i
FE RN A JFURL, R oy B A, OF 4 K E 5
T, EE ST 1gG IR B IVIG T
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SO R ARG, 7 E AN RSO AT i AR e O
SR AR, FE IVIG i, B i B R
WA N EE I R 7 XT (activation of factor XI, F XI a ) ¥k
JEid e R ARt ZE F R, e R A BT B,
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i T 5 IR A ZEAE A S ARG A ¢, BT g IR
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ML EP HUE , IVIG A= T AT & KRR AR
70 CBE it PR S i I ) HAS 5 | RS g S B0 1 20 3R
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FXI (factor XII, F XIN), Ho 5545 67 far 1) 2R T2 ik 235 |
AR I A G AR Ak, DT 7 A 20 B (4 37% A B8 1l R 5
XIL ( activation of factor XII, F XIl a ), %Mt G F X1 a 3
% T 98 SRR BB ( prekeallikrein, PK ) Ay 38 UK 8 J3C i it
( prekallikrein activator, PKa ), PKa 23 K5t 3 F XI-h
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W TR KRS — WK RS, PK 7EIMSE
5o KR (high—molecular—weight kininogen,
HK) DRSS &, F X a f20F PK 24 HK Bk
HE A i 2% 34K (inflammatory mediator bradykinin, BK ),
I 5 R 20 M AZ AR AR BV E R R L A 5K
Al A e, g R, F XL PK 5 HK 516G/ R
HAYUmMR R, A RKaE i ™", i+ FXILPK
S PR R I A A% L IR RAEE LTS 0 L TVIG A= R
R T BN 8 R BRAE T, MmN R S
RSP e e =

25 b, U A 109%IVIG A 72 T 25 Bk
S F XL PK BYRE ST, B il s B i XU , A<
SCHEST T B SR W B (ELISA %) A 01 10%1VIG
H I XIL PK 5% B 1, 12 IR 2020 4F R € R AR N R LA
I 25 80 ) (LU fafg e (61 25 i) ) U538 00 9012 3
B0 91010 X I ik AR BE R ME MERA . LR M R
PE PRGBS i PR TR R
1 UHB5RH
1.1 4R

Multiskan GO 2= K FFARY ( FEERKAH] ) 5 VM-
500-1P fFL AR 41 355 o (B 22 LA ER A BR A A ) 5
XSR603S HL K (d=1 mg, Mettler Toledo 23 H] ),
1.2 FEd

10%IVIG T. 2 Hp i) i it [ BEA%: 5 g«
(10%, 50 mL ) |, FH 52 H 28 FRAE il it A PR w4 AR
1.3 5

R A ABEIM A 7 XTI ELISA iR 7] & [ F XTAn
HEAH 1000 ng - mL™", 96 FLPT AR AL B AL Ik E AL 4T
NEBE I PR X470 v 4 AR i 484k ) Bl b 0 e 2
FEFIZE (HRP). 3,37, 5,5 — DU HI 35 0f — 42 i B 56
(TMB) WAA)EY) 4518 VR |, Innovations Research
ISl N I KRR L ELISA 3257 &5 [PK i U b
80 ng + mL™", 96 FLETIAEL 1L (1) AL 2 M e i A B
W N A 2R A T R TS ot Ao T 0 A i 5 2 RN
R - A LY Hud (SPILEE Y ). TMB & {4 )%
Yy ARV IR A I ], Abcam A F]

At ) AR CF R I AR Ak T4 A A FR
N E] FAE R 500 g ) 5 (R R ) AR e
(‘Tris ) (BaIHE T AR, BUA% R 100 ¢« i 7 ) 5 TCER I
AfiE AE A A TAEY TR CER) BOAERA
Al RS R 50 g+ '] AR R (EE BRI AR TAE A
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2.1 BEER S E W I F X

i 0.1 mol * L™ Tris, 0.15 mol « L™ & 4LEH, pH
7.4 1 TBS 2% vhif , FREUTC AR B2 10035 &R 3 g,
T 100 mL TBS 2% vy AF A i 1 BV 8% F X
ELISA 37 & i F XA o & #6414 Wk (1100.0,
50.0.25.0.10.0.5.0.1.0.0.5.0 ng » mL™ ) R, FRpiliAe
AR ELAEIE N . M TR : B 100 L ARifEs /
FEIRE S, FIRIEREFE 30 min; 300 ul 15 1EZE vl
Ve 3 U, A 100 pL gt A F XIT—Ht, = i 9= 32 07
A 30 min; 300 pL ¥ PESE RN 3 ¥R, ITA 100 pL
2 000 %5 % B 5 HRP, % iR R +% 9% & 30 min; 300 pL
THVESE MR VEAR 3 UK, A 100 pl TMB & {5 JIE 47,
FIRARFERFE 10 min; Jill 50 pL 2R3, TR AT, B
450 nm & WIS
2.2 FGIBCARE N B E PK

BN BT BT ELISA 3207 & 0 v 4 7 B¢
AN ST 10 155 B, BC SR S is B . B AT
JRRE B ELISA 3050 &5 P 19 PK AR v i e 2 ek 3
(80.0,40.0,20.0,10.0,5.0.2.5.1.25.0 ng-mL™") i
B RRINAE SO AR RS R LMY P o g 20 3R L 50 pL
FrRAEalh / FRFDUAE IR AT, ZIRIEE 2 h; 200 pl 3G vE
Z2 BPURBEM S YR, A 50 L SO 5 B G i A &=
N PK R4, TR S), EEFE 1 h; 200 pL &
SRR 5 UL A 50 uL100 f55 B i SP 34
Y1, IRA), IR E 30 ming 200 pl Vi BESE MR AR 5
UK, 71 50 pL TMB & (5, 1R 2], I & 20 min;
50 pL 281k VRS BEARX 450 nm 0 MRS .
23 Hdab
231 ARiEMNZ R AU RIS BEARIE A Auso [ 5 AH
o7 vk B — L i A ELISA Cale 23 BT 8 Fh (JR A5
02 ) #EAT Logistic BZ4UA (USH0), 15 B bR Hh 28
(AR REL r = 0.99 ),
232 FEMZEFITRE BFEA Auso EACAPRUEMZE,
T RIS RS RE S F XL, PK &, 36 LU BeAs
B, BN AR IRE R F X, PK R B3 5. 318 2020 4E R
(e 2 i) pURERSE ) 9101 434y LB EFE S R )
Ty U 5 SR 1 TS 4 B RTOH %88 3 T 2 32 Y L
K H Office 2016 Jift Excel #1458 ii4s R 5811
24 NEFRAES SR
241 TR B E R SRR RO DA it v
FERRRR 28 S S, T iR R S UHERR I 2 , [R5 42
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5 R T A A S Ay AR RGN o R A A B
B 10%IVIG T Bl £ 6 FhoAS ) e B i) 3 i v AR
BRI AE 6 UK, RSD W< 15%.

F XIS 00 05 92 4 B 2k 00 TE &5 2R WL 3% 1, S TR
i A £ F X 5% B3 2 6 YT 170 5 25 5 11 RSD 7

2.3%~10% ¥ G HE bR E. YR BAEECh 1 f, F X
e 0 55 SR AN MR, Ul B 2 07 R 10%1VIG
F XI5k B it B A7 A6 S5O0 , B30 i o0 235 M AR T
P DT 5 M A6 000 25 SR ) o 0, o] e 5 s R

g
(5~20 1% ) TH B3 AL B 25, XA 235 2R (1) 20

®1 F XI5 ERBRLERIESR

Tab.1 Dilution linear validation results of F Xl detection method

i BEAG R

F XI5E B A 4528 (F X residue test result )/ (ng » mL™")

('dilution multiple ) 1 2 3 4 5 6 SFH4{H (average ) s /4
1 15.0 14.5 14.6 14.7 14.0 14.8 14.6 2.3
2 70.6 63.5 69.9 65.0 71.9 83.8 70.8 10
5 86.9 86.6 81.8 83.2 81.9 84.8 84.2 39
10 75.2 71.7 75.9 71.9 76.1 83.5 75.7 5.7
20 94.1 91.5 89.1 93.2 96.1 95.6 93.3 2.8
40 115.7 94.4 108.0 114.6 106.1 108.3 108.3 7.1

PK K7 i BN ESE R W2 2, AN [l B A4k
PK %% B8 4 6 U470 5 45 3 ) RSD 78 3.9%~11%,
A HERRME. N 1 FR i Z O R RIS [ vk
FERREERY 10%IVIG T PK 5% B8 &, 4H B 5ok T

120 35, BUIFE ~ 0P FL LA 45 6147 £ SR, 50
e SR B0 80-120 £, K4S AL T 5
WD, LS FR LI — A 2 B ., P AT
SRR, AT (R R

®2 PKRUGERREMERIESER

Tab. 2 Dilution linear validation results of PK detection method

TR PK %% B B AG 25 5 ( PK residue test result )/ (ng * mL™) RSD/%
> ‘0
( dilution multiple ) 1 2 3 4 5 6 SE(H (average )
40 707.6 658.2 649.9 636.8 639.6 650.9 657.2 39
80 624.7 675.1 683.4 670.1 679.7 718.0 675.2 4.4
100 704.1 679.5 682.4 709.6 734.7 650.8 693.5 4.2
120 650.2 643.3 703.4 647.8 647.8 688.0 663.4 3.9
160 535.1 468.7 547.1 440.5 478.7 473.7 490.6 8.4
200 347.6 4322 457.9 389.0 361.3 411.3 399.9 11
800 -
. 693.5
7004 6572 (Fpr o 663.4
E o
1o 600 H
< 490.6
'E 500 A
< 399.9
£ 400 -
)
= 300
i
BE 200 o
EN
¥ 100 o
0 T T T T T 1
40 80 100 120 160 200

T Bf545 ( dilution multiple )

E1 AEHFEEYPK RBERNERTLES

Fig. 1 The trend of changes in detection results of PK residues at different dilution multiples
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242 [ECR BELE 10%IVIG 854 7Y
ZMEF Z TR HER N A FXIL, PK A% R, I
ZE L) IS R AE 70.0%~125.0% , RSD W < 15%.,

B 10%IVIG B iy, H3 408 F 8 2 M 2 19 F X
B B, B FOXIRR o 5o A & D R X8R BF i
100% B9 AR L3 6 43, K 109%1VIG B i br
HEIR A 3 7 v E F XA, 3B AR [l R L
J RSDo 10%IVIG B it H F X 5% B8 5 0 o 45 5
72.5 ng - mL™", 6 3 AR A5 A F XSS i [l i R 7E
98.5%~118.7%, RSD N 3.6% , f54 FI Ehn i, F XIH:
I 5 VTG R R A

I 10%1IVIG B, K G FH AR RV RA B 28 210
Rl A Ry R i Y, [RD T P AR B 5 19 10%1VIG FiE
il PK A5 o 5o A i o8 R B S PK & i 100% /Y
bRt 6 4y, HeAR IR 2 PK & &, dH 5 b [l
W DL & RSD. HH i B 40 15 19 10%1VIG B i PK
i R & U5 0 5 R A 17.5 ng - mL7 AR AR IR
i 6 17, 10%IVIG B 5 B 40 £ PK 7% &0 1 45
5 18.6 ng » mL™, 6 3 AR IR S PK S =] i % 7
91.4%~108.6%, RSD “H 2.7% , 15 & H| 2 5 U, PK K5
59 A P LA
243 FEEME OB 10%IVIG 85, FIRE LR
W R 28 3 PR RV BE ik B il 4 3 AT
VR IR R, 32 F XL, PRSI 36 43 i) ol g L
H e F X, PK 5% B4 2, 0 A2 285 SR 19 RSD I < 15%.

F X, PRI 7 3, 55 52 Pl 00 45 SR 04 AF 6 o 1 O
25 RSDy 267 5 AN [R) 5256 N 03 I i 1 52 1 i 445
L1 AF X v e 22 ) RSD, 73 2 YR H 2 M3
25 HLA% 1 AH X B o 25 H RSD £ 78, 7% RSD <
15% W% 07 VL W v DR 26 BEAT & 2Kk . 433k
8.3%.7.7% ,FF 5132 bnife, ¥ XIL PK K J5 i 8 2 1
RAf
244 HEDKEEE RS A SE0E N G AE R A [E]
PEATE A MR, 0 R 25 SR RSD, W << 15%; 454
PRI E 45 R RSD W < 15%. F XL PK 45
732 v TEDRS 95 R, I 72 45 5 B9 RSD, 4051 5.8%
5.6% , 45 A iz R I 5 1k B 2 1R 245 SR 115 RSD 43
MR 7.0%.9.2% , F55 32 i, F X PK A I 5 i
HH DR 25 B3 LT
245 EHEFR 2020 4F iR E 25 ) P R )
9101 43 M1 J5 30 UE G 5 S U] v it PR 2R 48 1R v
D) e e Fo U 1) e AP i, 2 R DU FH 2 vk
IR , % 58 J7 vk g il e FXIL PK O IRk B2
VE A e PR, P L 5 G 2% B EA T30 IE, [l
1E 70.0%~125.0%, RSD I < 15%.

gE R R 3 Fron, FXIA I 5 ik 19 22 PR R
1.0 ng * mL™", PK Rl /5 B i) @ PR A 1.25 ng » mL™'
X F X, PK ARSI 7 v 1 e o PR 1A fff 85 RO 2% B A 7
BUE, ISR 3 BI7E 98.3%~119.6% . 80.4%~120.8%,
RSD 43514 5.2% . 12% FF & 2 hnifE

#®3 FXL.PK UG EESREIEER

Tab.3 Limit of quantification verification results of F XII, PK dectection methods

s B vk B T i E -4 MEVES
o N ANMIRITIRYIdES aN{iT ¥ {H [EE S x
. ST H ( standard ( average value of standard RSD1/% SR RSD»/%
( detection ] . . L. (recovery )/
( experimental project ) concentration )/ determination )/ (n=6)  (average recovery )/ (n=12)
method ) 4, B % (n=6)
(ng-mL™") (ng-mL™" )(n=6) % (n=12)
FXI HZ1: (repeatability ) 1.00 1.13 105.7~119.6 4.9 110.9 52
Hh DAY 5% £ (intermediate 1.09 98.3~113.7 5.0
precision )
PK 1 (repeatability ) 1.25 1.38 96.8~120.8 8.8 101.7 12
Hh DAY 2 B (intermediate 1.16 80.4~99.0 7.9
precision )
246 ZMESERE HIRRSRREOR 2R R F XIbR YR, SWR0E BRRMOCR, WA RN

WA RO BT SR B A 100.0., 50.0,25.0,10.0., 5.0,
1.0.0.5.0 ng - mL™" B ZRFVBRIES AR A EPRIERNZR . 25
R 2 s, FXTRAES R ETE 0~100.0 ng * mL™!

AL HREL

Y=(5.626 9-0.030 37 ) /[1+ ( X/56.916 34 ) 2"},
0.03037 =099 9
FFEHZ b (r = 0.99 ),
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F XImofie e i
( F XII standard concentration )/ ( ng* mlL ")

B 2 F XItRAE 2k

Fig.2 Four—parameter fitting curve of F X|| standard

FEVRE (i 5 R WOCHE 52 1 5 10 PR o 5 V5 VBT TR
A Rk A 80.0,40.0,20.0,10.0,5.0,2.5,1.25,
0 ng - mL™" I RFIARHES AR VEPREINZE . PK ARiE
fit I VR B 7E 0~80.0 ng » mL™! 38 FBIPY , 55 W i J
MR LS RAE 3 R, BE N
Y=(3.300 35-0.010 66 ) /[1+ ( X/32.903 62 ) "+ "1+
0.01066 r=0.999 9
TFEHAZARE (r = 0.99 ),
247 T M AN B RS I 25 2R
M S5 ILER 4 5. RN T, 3 AN E I
[ A Z5 S 1 RSD 43330 6.3% . 8.3% , Kt 2 FE A A 52
K UREH T XIL PK A 5 12 5 7 B 1) 43 1) 42 il 7E 28~
32 min FUERTE] + 5 min PYXHAGINEE BTG 8 5200 .
AN & T A SOHEIE : 705075 F XIELISA
& BTN R R ELISA 38570 &, %t 10%IVIG

3.

A450

0 10 20 30 40 50 60 70 80
PK BRifieft e B2
( PK standard concentration )/ ( ng * mL™")
3 PKiREHE

Fig.3 Four—parameter fitting curve of PK standard

A F X PK 8% B S R A7 A I, 8 R A 7 4
AR ERARAT 15,30 d J5XF ] 1 LR 10%IVIG 5
HOF XL PK SR B b TG, S5 LK 4.5, ik
& A IFJa 15,30 d A S R I 25 5 5 RSD 4393l
H 4.0% . 9.3% A8 % FEATA 2R, BT i X - XII
ELISA 35 & . A S B U ELISA 3055 & 1
Je A SR K 43 IR A 15,30 d £ 10%1VIG
o F XI, PK 5% B4 G i 35 52

H BRI LS R GG I 2 R 22 57, 25 SR LR
4.5, AL S AEE L F T XD ELISA 350 & F XA
551 RSD M 5.3% , NHTHUR B ELISA 7] &
PK A5 25 514 RSD N 9.7% , K5 %5 B 744 Bk, 1 i
AR 30) E5 43 AR 109%1VIG H F X, PK 5% B8
HILREEER

&4 F X7 Em AEEIESE R

Tab.4 Robustness validation results of F X| detection method

LaNSyNE| F XI5 BA B A I35 (E RSD/% RSD»/%
(validation items ) (average F X[ residue test value )/(ng - mL™") (n=3) (n=9)
B ET st ] 28 88.0 1.9 6.3
(‘incubation time ) /min 30 8.7 12
32 95.4 1.4
INEL e % 0K (day0) 91.6 4.8 4.0
(open-use period ) %15 K (day 15) 87.6 15
fits 5 1(lot 1) 82.7 1.4 53
( different lot ) 2 (1ot 2) 88.8 5.5

RO
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Tab.5 Robustness validation results of PK detection method
Uan RUNE] PK 5% B B F- M RSD1/% RSD»/%
('validation items ) (average PK residue test value )/ (ng * mL™") (n=3) (n=9)
[asNing e FLEHA] =5 min (5 min less than the set time ) 736.0 2.0 8.3
(incubation time ) HL5 [} H] ( set time ) 669.6 12.4
HLEHA] +5 min (5 min longer than the set time ) 748.0 5.4
RSO %50 K (day0) 669.6 124 9.3
(open—use period ) 4 30 K ( day 30 ) 740.4 0.81
ENGEiR S 1ot 1) 669.6 12.4 9.7
(different lot ) 2 2(1ot 2) 726.9 6.1

25 Wi

K FH 28 55 E 7 T K B 982 W 32 A I 109%1VIG
Hil g T2 bl s e F XD PK AR B, 45
Fo, Ao 1+ I+ MW rh FXLLPK & &3
RER th, 282 R S I B 20 25 R 2 43 0l Ry 44.3%
86.1%; 2255 1 A B 3k )5, F X1, PK 75 & 43 51 yai />
29 99.8%.98.1%. i 1 5 it U8 J5 W L W 45 A% 7 B

FXI PK &t AH N A 22 2 BB 72 475 F X

MR 23.6%, PK & w8 fEAR2 43.7%. JZ T4
HG, F X PK P i Fif Ak VAR 08 v 447 7 14 o, 101 359 4
FR B K, 215 5 B B, F X, PK 3% 83 o A {4 22
B R 3K 96% LA . %8 b, 10%IVIG i 5 T. 2 i 72
REAT R LB F XIL, PK 8% B o, BEAR T it 250+ 7y
A

R6 10%IVIG £F-TZEiEHEREF XI.PK S8/ ABEERNER
Tab. 6 Detection results of F X| and PK residual levels in intermediate products during the production process of 10%IVIG

F XIS / 5k i

PK &g / bR

T2 (F XIl content ) ( PK content )
( process steps ) W Eh W ( Eh
(measured )/ (ng*mL™") (removal rate ) /% (measured )/(ng+mL™) (removal rate ) /%

153 1 + 1+ M AR 68349 / 25177.1 /
(component I + I +1II dissolution solution )

FRRUTTE ( caprylic acid precipitates ) 3810.8 443 3496.4 86.1
551 HEE)G Cafter step 1 ultrafiltration ) 31.6 99.8 263.8 98.1
55 1 2L)JZM1H7 ( before step 1 chromatography ) 12.7 / 129.6 /

%5 1 2215 (after step 1 chromatography ) 11.4 / 66.6 /

55 2 2 JZHTHT ( before step 2 chromatography ) 9.3 / 68.1 /

5 2 SLJEHT)G Cafter step 2 chromatography ) 9.7 23.6 73.0 437
55 2 S HUEJR Cafter step 2 ultrafiltration ) 31.5 / 183.0 /
& (final product ) 114.5 98.3 814.3 96.8

3 Tt

A% 3 37 B ELISA 3% H UL K il 10%IVIG H
F XL PK 5% &, JFiEAT T i etk EmE =R
PE R ADRE SR R 2 VTR R SRR, 2
SRS IZA Iy ik R v R B RS R R4S

N FHZ 5 % 109%1VIG T 25 ik B v ] 5 v )
F X, PK 25 R 7RG, 245 5% /R 2 R SO L 56 1 Ik
MRS F X PK 35 6 0 25 FRAIG, Ud W 12 S ) BE %
UUVE R 22 IS S8 T 20K L kR, 2 40
F1es 7240 20T )5 F XL PK & & 24 R, vl ]

AL HREL

BT A ENTRENE R F XI. PK, 5 SCHR [17-19HR
T Y)E TR UTVE S & BB 38 # 2 M Al A R B il K
SRR B A= AR R A 2518 — 8 1IEH 2R i
F XISF2 & /290 30 pg - mL'"2, PK SEH &2 N
50 pg - mLMY ORI 28w AR 7 ) 22 U8 R X
5% B8 & 2 24 0.06~0.15 pg - mL™', PK & & 49 4 0.6~
09 ng- mL ™ K FIEH A&, REAZ
FIXT 109%IVIG Z4H U R i LA KK SRS 175 52 7 i
HH I PR B T DA TG 7] ( PKA ) R A5G, 245 SR 45
Kt KT 2020 AR EIZG 8 ) (=358 PY A
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G PEERE 1 (pH 4) PKA W < 35 TU - mL™ (R0, 156
HIAN FIERR IR 454 2 B T2 T 2 REE R
I b 2B F XL PK L PKA . 256 i 21 58 5y T I
IR G PR SR TR 45 51, oK B AR 4 ZE AN R
F, UL B AS G 0] BE 5 I AR A4 ZE =R R 10 9 A E XU
RN

25 b, AR SCKIE T ELISA 325 9 52 10%IVIG
FXIL, PK 5% B o, %07 ik T (PR MR e R 2
U, FHZ 7 iR T2 A v el b B XL PR
i, 45 FAERG T, GRS 2 S I8 = X 10%1VIG
FXIL, PK 5% B il e 2K
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