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Abstract — The quality of an intravenous immunoglobulin preparation (IVIG) is reflected by the degree
of nonspecific activation of complements, the so-called anticomplementary activity (ACA). ACA of aggre-
gates in IVIG was investigated using method by the European Pharmacopoeia and Clq-coated microtiter
enzyme-linked immunosorbent assay (ELISA). Both the EP method and the ELISA method showed a dose
response curve with the amount of complements bound increasing with the percentage content of aggre-
gates in immunoglobulin standard. The correlation between the two tests was good (r=0.96, r=0.99).
However, the correlation was not found when the ACA (EP method) of IVIG product was compared with
its aggregate percentage. These results emphasize that the method of aggregate formation affects ACA and
that estimation of the percentage distribution of aggregates by HPLC may not reflect ACA. In analysing
IVIG product for Clq binding activity test with the ELISA, the result by using Protein A-HRP correlated
with aggregate percentage (r=0.84). But the correlation decreased (r=0.48) when the result used Protein
A-AP(having poorer sensitivity than HRP) was compared with aggregate percentage. As a result, some
variation between the two methods, due to differences in assay principles, is to be expected. However,
ELISA technique has the advantage in that it is easier to perform, more precise and less subject to reagent
variability, and is the more suitable screening method than HPLC analysis.

Keywords [] Anticomplementary activity, aggregate, Clg-coated microtiter enzyme-linked immunosor-
bent assay
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ELISA A'Eﬂs,m—lz)

Protein A-HRP O} —0.05M bicarbonate/carbonate
buffer(pH9.6)E 3 ¥ Al Clq 100 pLZE flat
bottomed microtitre plateE 4°CellA overnight3hd
coatingd%th. PBS-Tween(phosphate buffered saline
+0.05% Tween)> 2 33| A3}l 5% BSA(bovine
serum albumin)/PBSE 147t <t blockingdt$itt.
AAG EFES 3% BSA/PBSE 3]A3lo] 100414
welle] ¥l 37°CollM 347k Wha-AlZiTh PBS- Tween
o2 33 AMNA3SIT Protein A-HRP(horseradish
peroxidase-conjugated protein A)E 3% BSA/PBS
2 3Aslo] 9A) 100 pl¥ wellol] €1 37°CelA
15A1ZF ¥-$AI AT Plate® 33 A3 sta 0.05M
phosphate-citrate buffer(pH5.0) 50 mLel] 20mg OPD
(o-phenylenediamine) ¢ 20 uL®l 30% hydrogen
peroxide® XEFslFe 71389 100 pLE 7H 37°C
oA 308 WheAIZL ¥ 25M kg 50 uLe RE
S AXAAG. ANFEE 490nm Tl
ELISA reader® ¢13it}.

Protein A-AP 0|8 —0.05M bicarbonate/carbonate
bufferH9.6)= 34 Alg Clq 100 pLZ flat
bottomed microtitre plate® 4°Coll*] overnight3}hed
coating®F%th.  TBS-Tween(Tris buffered saline+
0.05% Tween)2 = 33] A&} 5% BSA/TBSZE 14
ZF B blockingstith. AV BFEES 3% BSA/
TBSE 3]4j5}0] 100 pl® welldll ¥ 37°CollA] 34
2 WreAZTE TBS Tween© 2 33] AI2{511 Protein
A-AP(alkaline phosphate-conjugated protein A<S 3%
BSA/TBSE 3)4J3led 100 pLA wellel] @il 37°Cel)
A 15M7r WkSAIAT) Plated 33 AFskn 02M
Trs buffer tablet-2 5 mL DWel| %o]a. pNPP(p-
nitrophenyl phosphate) tablet(1.0 mg/mL)2 =<9 7|
LA 200 uLE 7l A2olA 308 A1 &
3N FABREFSN 50 mLE vh-S AAAFC T
AWATE 405 nm FFo)A ELISA reader® 2151t}

SEEE
WXIAIZIO| E SEIE Es
wggREY B to SEY $0EE o
7] §181 0, 15, 2, 3, 4, 6%-°9F HXHAEE A3t

o TEFA o)gE FFE EFN 0479, 0.757,
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Fig. 1 — Percentage aggregates formed from heating for 0,
1.5, 2, 3, 4, 6 minutes
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FEMY Zk2}e] Sl tie FRAVLE 335 A
Fsto] 103, 150, 212, 49.8, 70.1 CH;, o2& F
g W, AR FHEFEC sl 571
(y=13.588x+3.9823, r*=0.9929)C}Fig. 2).

FeE2sze 0.0t HSHELISAAIER)
A8=21 - 7] cross titration assayS £3] Clq
coating &= 05 pg/wellZ, Protein A-HRP 1mg/

y = 13.588x + 3.9823
R? = 0.9929
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Fig. 2 — EP Method : ACA-response curve for Ig aggregates.
The relationship between aggregate concentration
and complement binding was observed a linear
relationship at 5 aggregate level.
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Fig. 3 — ELISA Method using Protein A-HRP. The binding
of Protein A-HRP to microtiter wells coated Clq,
after incubation with increasing amounts of
aggregates in standard immunoglobulin, is
represented on the rodinate.
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Fig. 4 - ELISA Method using Protein A-AP. The binding
of Protein A-AP to microtiter wells coated Clq,
after incubation with increasing amounts of
aggregates in standard immunoglobulin, is
represented on the ordinate.

mL+ 1:10000, Protein A-AP 1mg/mL+ 1:3000
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BEIM - ELISAANEel A8 8 FA@Y=
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Fig. 5 ~ Correlation of ELISA (using Protein A-HRP) with
EP method in 5 aggregates formed from heating.
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Fig. 6 — Correlation of ELISA (using Protein A-AP) with
EP method in 5 aggregates formend from heating.
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AR AZXPEGHE] AFREHAZZEU(IV-globulin,
50 g/LAIAleINS] S8E %S HPLCE ¥43tx
FRAVTE A7He R, ClgddsS ELISAAEHS
£ 439t ELISAA @94 Protein A-HRP$}
Protein A-AP2] % Z4zte] A3} C.V(coefficients
of variation; 0.7~6.1%, 1.3~14.0%)y= Zort F
A7} 4 dAFAE EUHFg 7, FBAF
=0.4446). = HPLCE 4% Z+ ZAx2 S35 &

O.D{HRP)
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V-globulin sample No.

Fig. 7 - The ability of the Protein A-HRP and Protein A-
AP in ELISA method to detect aggregates in IV-
globulins is shown. Each point represented the
mean of triplicate sample.
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Fig. 8 — Results of aggregate percentage, ACA and Clq
binding ability in IV-globulin samples.
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(r=0.48) Protein A-HRPOIM= A 884 r=0.84 &
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Protein A-HRP7} ©f AgE B & F AlY
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