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Molecular structure alteration of IgG increased anticomplementary
activity of intravenous immunoglobulin

ZANG Xing-Xing', SUN Yan, SHEN Fei, WANG Dong, ZHOU Lei, WANG Jian, Eric KUNG
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AIM: To study the cause of anticomple-
mentary activities (ACA) of intravenous im-
munoglobulins (IVIG). METHODS: ACA
were determined by two assays (limit test and
100CH;, test)}, distributions of IgG molecular
size ( polymer, dimer, monomer and frag-
ment) by HPLC. IgG subclasses and IgA con-
tents by radial immuneodiffusion, prekallikrein
activator (PKA) and kallikrein (KK} activi-
ties by chromogenic assay. potency of anti-
body against hepatitis B surface antigen
{Anti-HBs) by enzyme-linked immunosorbent
assay (ELISA). RESULTS: The two ACA
assays showed good correlation. However,
ACA levels were not associated with distribu-
tions of IgG molecular size, IgG subclasses
and IgA contents, PKA and KK activities.
After heating incubation, ACA levels in-
creased markedly and Anti-HBs decreased no-
tably, distributions of IgG molecular size re-
mained relatively constant. CONCLUSION .
Molecular structure alteration of IgG in-
creased spontaneous complement activation of

IVIG.
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In the past decade an increasing number

of human intravenous immunoglobulins
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{IVIG)» have been developed™’. The avail-
ability of sufficient quantities and safe IVIG
have established their importance and superi-
ority over intramuscular immunoglobulins for
antibody replacement in the immunodeficiency
states for the prevention and treatment of dis-
(-3

eases The immunemodulatory effects of

IVIG on complex immunological network are

attention™~%,

currently " receiving a great
However, IVIG sometimes produced side ef-
fects {dyspnea, fever. flushing, hypotension,
and bronchospasm ), especially in hypogam-
maglobulinemic patients. It is proposed that
complement activation by IgG aggregates in
IVIG. so called anticomplementary activity
(ACA), be responsible for these adverse reac-

C7,8)

tions during iv injection But this propos-

al was controversial®. In this paper, the

cause of ACA of IVIG was studied.

MATERIALS AND METHODS

IVIG Four different IVIG preparations.
Venoglobulin-S (Lot GL2501A, Alpha Therapeutic
Co. USA), Sandoglobulin (Lot 29150089, Sandoz
Pharmaceuticals Co. Switzerland), Gamimune-N (Lot
40X118, Cutter Biological Inc, TUUSA ), and Sclave
(Lot 140, Sclavo Co, ltaly) were within their period
of validity for clinical use. ‘' All IgG concentrations
were adjusted to 50 g L™ with the diluent recommend-
ed hy the manufacturers.

ACA asseys Two ACA assays™!%. 1) 100CHs,
test consisted of one volume of 100CHs, of guinea pig
complement. one volume of test material containing
IgG 50g L.

allowed to react at 37 C for 1 h.

and three volumes of buffer solution,
The amount of

complement was determined. Result of ACA value
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was expressed in units of complement inacrivated by
per mL of product. CHa/mL. 2V limit test used one
volume nf two CHs units ol gninea pig complement
and one volume of sequential dilutions of test matertal .
allowed to react at 37 T for 2 h. After incubation,
sensitized sheep red blood cells were added and inhibi-
ticn of hemolysis was determined. Result of ACA
value was expressed in mg of product needed to macti-
vate per utit of complement, mg/CH;a.

HPLC Analytical exclusion chromatography was
cartied out with a Hewlett Packard HPLC equipped
with a variable wavelength spectrophotometer and an
automated integrator. A TSK-Gel GSWP Precolumn
(7.5 mm ¥ 75 mm> and a TSK-Gel G30005W column
(7.5 mm £ 600 mm.} were connected in series. The
column buffer (NaAc 50 mmol L7+ NaCl 67 mmol
L4 0.02 % MNaM,, pH 6. ) was pumped ar a flow

!, and the wavelength was set at

rate of 0. 8 mL min~
280 nm.
injected wia a 20 pL. Loop.
performed at 20—22 C.

Antibodies determination Anti-HBs was deter-
mined by enzyme-linked immunosorbent assay
(ELISA) (Ansab Test kit, Abbort, USA) and com-
pared with the WHO standard {1st reference prepara-
tion }. IgA and IgG subclasses were determined by
radial immunodiffusion (Accra Assay Test kit. ICN.
USA).

Prekallikrein activator (PKA ) and kallikrein
(KK activities determination PKA and KK activi-

ties were determined™ with 5-2302 as a synthetic

For chromatography . IWIG sclutions were

All experimenrs were

chromogenic substrate (Chromogenix AB, Sweden)
and compared the activity with WHO FKA standard
(1st international standard?.

Tab 1.
immunoglebulin (IVIG) preparations.

RESULTS

ACA assays For the limit test. the ACA
levels were {rom 0. 81 mg/CH;, to 3.25 mg/
CH-.. the higher the values were, the higher
the qualities of products were. The order of
guality of ACA appeared to be Sandoglobulin
> Sclavo = Gamimune-N = Venoglobulins.
For the 100CH,, test, the ACA levels were
from 8.55 CH:;/mL to 43.20 CH;/mL. the
higher the values, the lower the qualities.
The order of quality of ACA was the same as
that of the limit test.
found between the two ACA assays (r =
—0.9216) (Tab 1).

Effect of 1gG aggregates on ACA level
The IVIG preparations contained 0.07 % —
3.02 % IgG polymer., 0 Y%— 1..6 92 ¥ IgG
dimer, B2.47 % — 29.54 % Igﬁ} monomer ,
and 0.00 % — 0.68 ¥ IgG split product.
There was no relationship berween IgG aggre-
gates concentration and ACA level (Tab 1).
Moreover. ACA showed no relation with IgG
subclasses and IgA contents, PKA and KK
activities in IVIG preparations (Tab 2).

Effect of heating on ACA level
Venoglobulin-$. Gamimune-N, and Sclave
IVIG samples were heated at 60 C in Capped
polypropylene tubes (17 mm X 100 mm ).

A good correlation was

The distributions of IgG polymer , dimer,

Anticomplementary activity (ACA )} level and disirlbution of IgG molecular size im four imtravenous

WIG ACA IzG
preparation Limit test  100CH;, test Polymer Dimer Monomer Fragment
(mg/CHss)  (CHg/mL) €50 (%) (%2 (%2
Venoglobulin-$ 0,81 43. 20 0.22 7. 25 92,35 0. 18
Gamimune-N 2. 20 Q. 38 0.07 0. Q0 99, 54 0. 39
Sclavo 2,98 B.74 3. 02 1. 88 4. 42 0. 6%
Sandoglobulin 3. 25 8.55 Q.52 16. 92 B2.47 0. 0%
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Tab 2.
intravenons immunoglobulin (1¥VIG ; preparations.

1g2G subclasses and lgA contemts. prekallikrein activator (FKA» and kallikrein (KK} activities in four

IVIG IgGy 1gG. 126G, TeG, IgA PEA KK

preparation (%2 9%} ) 9%} tmg L™ty (IUL™™ QU L=
Venoglobulin-$ 75. 8 18.5 1.8 G. 9 34 370 1.55
Gamimune-N 63. 6 29,2 5.0 2.2 93s 260 1. 03
Sclavo 57. 8 35.7 4,2 2.2 214 1000 1.79
Sandoglebulin 61.9 20,8 5.8 2.8 607 150 1.72

menemer. and fragment remained relatively
constant. The ACA levels increased marked-
ly and Anti-HBs concentrations decreased
notably {(Tab 3).

DISCUSSION

Barandun and his co-workers reported™
that adverse side reactions caused by iv injec-
tion of conventional intramuscular wnmune
glebulin were due to immunoglobulin aggre-
gate which had an intrinsic ability to activate
complement system by a similar mechanism to
antigen-antibody complexes, and that the safe-
ty of immune globulins for v injection could be
predicaied by in witro measurement of ACA.
Up to now, two ACA assays have been taken
for TVIG, and little informations are available
on comparisen of these two assays., In this
paper, a good correlation was found between
these two ACA assays, contrary te result of

Rousell research™,

The proposal established by Barandun.,
which has a profound effect on the develop-
ment of IVIG®*. has been controversial in re-
cent years™. We analyzed the IgG molecular
size distributions of four different IVIG prepa-
rations by HPLC. The data showed that all
prepatations except Sandoglobulin contained
relatively high levels of moncmeric IglG
(=02 %), relatively low amounts (0. 09 % —
0.68 %) of IgG split product, and wvariable
IgG polymer and dimer.
99.54 % IgG
monomer levels, because it was formulated at
low pH. but its ACA quality was not the best.
In contrast. although Sandoglobulin contained

quantities  of

Gamimune-N  contained

the highest IgG aggregates, the units of com-
plement inactivated by this product was the
lowest. Compared the Igic distributions with
their ACA levels. there was no relationship
between these two respects, suggesting that

the main cause of ACA might not be the IgG

Tab 3. Effect of heatleg on intravenous immunoglobulin (IVIG} preparations.
WIG Heating ACA Anti-HBs 1eG
preparation ¢hy 100CHs, test  (IU L™N Polymer Dimer Monomer Fragmeni

(CHso/ml.) () (%%) (%) (%)
Venoglobulin-S 0 43.2 a7o 0, 22 7. 25 9z, 35 0.18
6 61. 7 390 0. 22 B. 82 a¢. 82 0. 14
Gamimune-N 0 9.3 390 0,07 0. 00 99, 54 0. 39
6 42,9 134 %13 0. & 99,57 8. 30
Sclavo 0 8.7 500 3.02 1. 88 94, 42 0. 68
6 40.9 2490 3. 22 1. 66 94. 68 0,44
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aggregates. Moreover, ACA levels had no
relationship with IgG subclasses, PKA and
KK. This ronclusion was similar to previous

nzdl - Although clear correlation be-

reports
tween IgA concentrations of IVIG preparatians
and anaphylactic reactions in patients with an-
tibadies to IgA has been demonstrated ., no an-
tibady to IgA presented in our in wirre ACA
test system., SO complement system could not
be activated by antibody-antigen complex and
ACA levels also showed no association with
IgA concentrations.

The concentration of Anti-HBs of IVIG
decreased after the heating incubation. sug-
gesting that part of antibody activities disap-
peared and structure of antibody molecule
ACA levels in-

creased markedly after incubation, meanwhile

might have been altered.

the distribution of IgG polymer., dimer,

mononer and fragment remained relatively
constant, suggesting that structure alteration
of IgG molecule, not IgG aggregates, might
play a key role in spontaneous complement ac-

tivation of IVIG preparations.
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Effect of ginsenosides against anoxic damage of

hippocampal neurons in culture’

WANG Fu-Zhuang. DING Ai-Shi, LIU Zhen-Wei

(Department of Neurobiology. Institute of

Basic Medical Sciences. Academy of Military Medical Sciences, Beijing 100850, China)

AIM: To study the protective effect of gin-
senosides (Gin ! against anoxic injury in brain
METHODS; On d 12 after plating of
the hippocampal cells from newborn rat, the

cells.

cultures were exposed to anoxic atmosphere
{85 ¥ N.+5 % CO.) for 4—24 h,  The cel-
lular morphology, survival rate, and effluxes
of lactate dehydrogenase (LDH) and K* from
RESULTS: After 24-h
anoxia, the survival rate of cells was de-
creased from 92 X+ 4 % hefore anoxia twa
1.0 %+2.0 % the effluxes of LDH and K*
were increased from 2. 31+0.6 U L™ 'and 5.56
+ 0.16 mmol L™! before anoxia to 3645 U
L™ and 8.5 4 0.7 mmol L~', respectively.
In the Gin group exposed anoxia for 24 h, the
survival rate of cells was 4 % 44 ¥ ; the ef-
fluxes of LDH and Kt were 3043 U L™' and

cells were observed.
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All these
changes were lower in Gin group than those of
CONCLUSION: Under anoxia the

cultured hippocampal neurons were seriously

7.94 0.8 mmol L™, respectively.
cantraol,

damaged, which may be protected by Gin,

KEY WORDS
hippocampus : cultured cells

ginseng; saponins; anoxia;

Ginsenosides (Gin), the main active com-
ponent of ginseng. potentiated the nerve
growth facter-mediated nerve fiber production
in organ cultures of chicken embryonic dorsal
root ganglia and sympathetic ganglia®’, The
crude saponin fraction of ginseng root had a
proliferative effect on neurite extension of pri-
mary cultured neurons of the rat cerebral cor-
tex'.  The Gin has the protective effect

against acute cerebral ischemia/reperfusion

L3
.

injury in rats QOur previous data showed

that the Gin delayed the onset of irreversible
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