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Paradoxical reconstitution of complement activity following
plasma transfusion of an individual with deficiency of the

seventh component of complement
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SUMMARY

A subject deficient in the seventh component of complement (C7) was plasmapheresed with 660 ml
C7-sufficient plasma. The expected reconstitution ofC7 activity, followed by exponential decay, was
not observed. During day 1, serum haemolytic C7 and total haemolytic complement were
undetectable and C7 levels were very low by C7 ELISA. However, low levels ofcirculating fluid phase
terminal complement complex (TCC) were detected. On day 2 about ig C7/ml serum was detected
and this rose to 6 Mg/ml by day 17. Functional complement activity was also present. At day 28 the
serum C7 and total haemolytic complement had dropped to pretransfusion levels. A low level ofC5b6
was present in pretransfusion serum and this increased markedly immediately following transfusion
when the patient's serum also acquired C7 consuming activity. Throughout the study low levels of
anti-C7 antibodies were present but there was no evidence that antibody was directly responsible for
the C7 consumption. Nevertheless antibody-antigen interactions could have generated circulating
C5b6. C5b6 has been shown previously to have the capacity to inhibit C7 activity in vitro.
Investigations of the C7 circulating on days 2-17 demonstrated normal molecular weight,
functionally active C7. The donor sera and the recirculating C7 allotyped C7-1 by isoelectric
focusing; however, the recirculating C7 showed additional weak bands with C7 functional activity,
suggesting a possible genetic or acquired abnormality. Although the disappearance of C7
immediately post-transfusion may be explained by the presence of C5b6, there is no satisfactory
explanation for the rising C7 levels on days 2-17 and we cannot exclude temporary C7 secretion by
the patient.

INTRODUCTION

There are few reports on the consequences ofblood transfusions
given to patients suffering genetic deficiency of one of the
terminal complement components. The terminal complement
components comprise the components C5 through to C9 and
each is necessary for the formation of the functionally active
membrane attack complex. Complete and subtotal deficiency
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have been described for several terminal components",2 and the
response to replacement may very well be different in those
patients who have very low levels of an antigenically normal
protein compared to those with an apparently complete defi-
ciency. Terminal component deficiencies have been found to be
associated with increased susceptibility to Neisserial infections,
particularly meningococcal infections.34

In general, blood or plasma transfusion of deficient indi-
viduals leads to temporary partial restoration of the total
haemolytic complement activity and also the serum activity
associated with the deficient component; subsequently activity
decreases exponentially. The half-life for C8 is about 28 hr,5 and
following transfusions of C6-deficient (C6D) patients, highest
C6 levels were observed within 24 hr of transfusion, but C6
could not be detected I week after the final administrations.6 7
There may be therapeutic benefits of giving normal plasma
transfusions to terminal complement component-deficient indi-
viduals during severe meningococcal infection. Results of
transfusions in a patient deficient in the seventh component of
complement (C7D)8 and in a C6D patient6 have indicated that
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transfusions could be life saving. Nevertheless, blood trans-
fusions should be considered carefully as detrimental effects
such as an increased endotoxin release' may also be possible.
Furthermore, meningococcal disease in individuals with termi-
nal complement component deficiency usually responds well to
treatment with antibiotics' and transfusions are unnecessary.

The short half-life of transfused complement components
and the possibility of generating antibodies in deficient indi-
viduals precludes the general use of replacement transfusions as

prophylactic therapy between episodes of meningococcal infec-
tion. Anti-complement component antibodies have been found
in several transfused terminal component (C9 and C6)-deficient
patients,9"10 although no adverse reactions have yet been
reported.

In the case reported here a transfusion ofnormal plasma was
used to provide C7 as a supplement to antibiotic treatment of a
chronic non-neisserial infection in a C7D subject. This patient
was one of 31 terminal complement component-deficient indi-
viduals identified in Russia;" he had suffered chronic otitis
media which had remained refractory to antibiotic and surgical
treatment over a period of 17 years. The clinical results of the
plasma therapy will be reported elsewhere. In this report we

demonstrate the unexpected kinetics of serum complement and
C7 activity following the plasmapheresis.
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MATERIALS AND METHODS

Patient
Past medical history. The patient was a male of 20 years,

weight 71 kg. He had experienced two episodes of meningococ-
cal infection (1978 and 1990). In 1990 he was diagnosed as C7D.
He has been suffering chronic otitis media since the age of 10
months with frequent acute exacerbations, and he has repeat-
edly received hospital treatment. In 1991 an extensive ear

operation was done and he also received a course of a

cephalosporin (kefzol). Nevertheless the drainage of pus and
growth of both Staphylococcus aureus and Bacterioidesfaecalis
continued. The bacterial cultures were sensitive to cephalospor-
ins and kefazol treatment did produce temporary clearing, but
growth recurred 4 months later. Unfortunately, the patient
could not recall if he had ever received a blood transfusion.

Treatment and clinical observations
A plasmapheresis was performed in the intensive care unit of
Moscow Infectious Hospital in an attempt to clear the chronic
infection. Approximately 660 ml of patient's plasma was

replaced by 660 ml of fresh plasma (approximately half from
each of two complement-sufficient donors and including 25%
anticoagulant). After 3 hr, therapy by cefamezin was started
(i.v., 4 g daily, 12 days). After 70 hr solcoseril (Solco, Basel,
Switzerland) was given i.m. to stimulate the local repairing
process in the middle ear. Heart and respiratory rates, systolic
and diastolic blood pressure, and body temperature were

monitored for 12 hr; these were normal and stable. Starting
from I month prior to plasmapheresis, sequential serum

samples were obtained at the times indicated in Fig. 1. Samples
were stored at - 70D and transported to Cambridge on dry-ice.

Immunological investigations

Determinations of total serum haemolytic complement activity
(CH50) were done using the standard method of Mayer'2 with
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Figure 1. Results of C7 assays and the TCC assay on the sequential
samples. (a) Clinical functional C7 activity as a percentage of the mean
normal functional C7 activity. (b) Antigenic C7 levels as determined by
ELISA. (c) Antigenic TCC levels as determined by ELISA. Time 0 is the
time of commencement of the plasmapheresis.

minor modifications." CI, C2, C3, C4, C7 and C8 haemolytic
activity was evaluated by adding serum depleted of the particu-
lar complement component to the studied serum . The func-
tional C7 assay done in this manner will be referred to as the
clinical functional C7 assay in order to distinguish it from the
sensitive functional C7 assay (see below).

Levels of C7, C6 and the fluid phase terminal complement
complex (TCC) were determined using specific monoclonal
antibodies in ELISA assays.'3

Levels of the C5b6 complex (C56) were measured using a
functional haemolytic assay in an agarose gel.'4 Briefly, the 1%
agarose gel contained 0-5% guinea-pig erythrocytes, 10 mM
EDTA in phosphate-buffered saline and 0-75% normal human
serum (NHS). Five-microlitre samples were inoculated into the

i
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wells and the plate was incubated at 4° overnight and then at 370
for 2 hr. Three standards of partially purified C56 and a C56
euglobulin control were assayed. Diameters of the haemolytic
rings produced by the C56-positive samples were measured and
areas of haemolysis calculated.

A C7 consumption assay was modified from that described
by Nemerow et al.'5 In that assay purified C7, or NHS
containing C7, was incubated with C7D serum and the ability of
the C7D serum to remove C7 was its C7-consuming activity.
Briefly, for our assay, the sample taken 4 hr after transfusion
was first titrated in order to determine the ratio ofC7D serum to
NHS required to consume haemolytically active C7 from NHS.
Different dilutions of this sample were preincubated at 370 for
30 min with 1% NHS in complement-fixing diluent (CFD)
(Oxoid, Basingstoke, U.K.). The resultant samples were assayed
for C7 activity. The 4-hr sample, at 20% concentration,
completely inhibited the C7 activity of 1% NHS. The C7
consuming activities in other sequential samples were assayed
by a similar preincubation at 20% sample and 1% NHS and
again the resultant samples were assayed for C7 activity.

The sensitive C7 haemolytic assay was done in a final
reaction volume of 210 p1 CFD in round-bottomed microtitre
plates. Reactants were pretitrated to produce a sensitive assay in
which the control wells with C7 in a final concentration of 0-001
NHS produced approximately 100% haemolysis but 0.0005
NHS or less produced incomplete lysis. Sheep erythrocytes were
sensitized with a rat anti-sheep erythrocyte monoclonal anti-
body (SO 16; produced in the Cambridge laboratory) and added
at a final concentration of 0-5%. As a complement source,
human C7D serum was added at 0-5%; the use of C7D serum
was possible because it was at too low a concentration to exhibit
C7 consuming activity.'5 Three other C7D patients, who were
not ill at the time of venesection, provided C7D sera. The
microtitre plates were incubated at 370 for 90 min, spun briefly
and 100-pl supernatant samples harvested. The optical density
at 405 nm was determined using an ELISA reader (BioRad,
Hemel Hempstead, U.K.). Complete haemolysis was produced
with distilled water and background haemolysis was determined
by incubating sensitized erythrocytes in CFD. Haemolysis in the
test wells was expressed as a percentage of the complete
haemolysis. The inhibition of C7 activity was calculated from
results obtained for the 0-001 dilution ofNHS because this was
the greatest dilution producing approximately 100% haemoly-
SiS.

C7 and C6 isoelectric focusing (IEF) allotypes were analysed
in 5% polyacrylamide gels with 5% ampholytes, range pH 5-7,
as previously described.'6 The C7 and C6 IEF band patterns
were visualized by specific haemolytic overlays in agarose gels.

The C7 in a number of the sequential samples was analysed
by SDS-polyacrylamide gel electrophoresis (PAGE).'7 The C7
was either visualized by immunoblotting and probing with
polyclonal biotinylated goat anti-C7 and '251-labelled streptavi-
din, followed by autoradiography,2 or washing in 0 25% Triton
X-100 and application to C7 agarose indicator gel.'8

The samples obtained at 0 hr, 48 hr and 28 days and the sera
from the two donors were investigated for the presence of anti-
C7 antibodies using an ELISA assay. This was performed
essentially as described for the direct version of the antigen-
specific ELISA'9 using 100 ng purified human C7 (Quidel, La
Jolla, CA) adsorbed to wells of microtitre plates, and peroxi-
dase-labelled anti-human IgG (Sigma, Poole, U.K.) at a 0 05

dilution. The quantification was standardized using serial
dilutions of purified human IgG.

The ability of antibodies to inhibit functionally active C7
was investigated by determining antibody inhibition of TCC
formation in vitro, using an ELISA method detailed elsewhere.20
Briefly, IgG was purified from the pretransfusion sample by
caprylic (octanoic) acid precipitation2' and this preparation was
added at a 10-40-fold molar excess over C7 to NHS from three
different normal blood donors. The reaction mixtures were
complement activated using baker's yeast and the resultingTCC
generation was quantified and the inhibition evaluated.

RESULTS

Clinical observations

The patient was comfortable during the transfusion. The flow of
pus from the middle ear had decreased by day 3 and by day 7 it
had stopped. Bacterial cultures showed substantial growth and
S. aureus and B. faecalis were isolated before and I day after
plasmapheresis. However, growth had decreased by day 2, and
was practically absent during days 9-17. Otorhinolaryngologi-
cal examinations at day 10 and 1 month revealed the partial
renewal of the destroyed epithelium in the middle ear.

Complement assays

Total haemolytic complement. There was complete absence
of classical haemolytic activity as measured by the CH50 during
the first 24 hr after plasmapheresis (Table 1). At 48 hr the CH50
approached normal and was in the normal range on days 4-17;
on day 28 it was again below the detection limit. The activities of
Cl, C2, C3, C4, C6 and C8 were not changed significantly by the
plasmapheresis and were within the normal ranges as tested at 4
hr, 24 hr, 9 days and 28 days post-transfusion (data not shown).
Nevertheless, Cl and C6 were found to be elevated by 1-65-fold
4 hr after the transfusion, whereas C8 was found to have
decreased to 70% of the pretransfusion level. The possibility
that the antibiotic or anticoagulant used, acted as complement
inhibitors can be excluded, because they had no effect on
complement haemolytic activity in vitro (data not shown).

C7 assays. Results of the clinical functional C7 assay showed
that the kinetics ofC7 activity were similar to the kinetics of the
CH50 (Table 1). By ELISA, C7 concentrations were in the range
of 20-60 ng/ml before the transfusion and remained near that
level during the first 24 hr of therapy. Nevertheless, there was a
slight increase in C7 concentrations in the immediate post-
transfusion samples (Fig. 1 and Table 1). On day 2, however,
there was a 10-fold increase in C7 levels to 1 pg/ml. From day 2
until day 17 the levels gradually increased to 6 pg/ml, approxi-
mately 7% of the mean for normal individuals (90 pg/ml).'3 No
further samples were taken until day 28 when the C7 level had
fallen to approximately 100 ng/ml.

C7 consumption, C56 assay, TCC assay. Selected sequential
samples were tested for their ability to consume normal C7. The
sensitive C7 functional assay was used to determine the residual
C7 activity. Figure 2 shows the haemolysis obtained with
dilutions ofNHS and the C7 activity remaining after incubation
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Table 1. Results ofcomplement assays indicating time ofsampling, together with data ofserum CH50, C7 levels, C56 haemolytic activity, the ability of
the sample to produce inhibition of C7 activity in NHS, and the TCC levels

Clinical functional
C7 assay C7 ELISA % consumption of Haemolytic C56

Time of sampling CH50 units (% control mean) (ng/ml) C7 haemolytic activity* (area mm2) TCC (ng/ml)

Pre-transfusion <2t < 0-2 35 22 13 ND
0 hr <2 <0-2 61 13 13 297
0 5 hr <2 <0-2 112 81 39 1380
1 hr <2 <0-2 126 100 44 1340
2hr <2 <0-2 95 94 50 1216
4 hr <2 <0-2 62 91 44 620
6 hr <2 < 0-2 68 95 44 442
8 hr <2 <0-2 47 97 33 276
12 hr <2 <0-2 41 41 20 296
16 hr <2 <0-2 48 ND 16 244
20 hr <2 <0-2 44 ND 16 221
24 hr < 2 < 0-2 53 11 16 220
48 hr 19 2-8 1141 9 Ot 169
4 days 30 4-4 3428 9 ND 380
9 days 42 6-3 4153 8 ND 295
13 days 56 7-5 4554 ND ND 447
17 days 57 7 0 6022 12 0 398
28 days <2 <0-2 92 5 0 241

Donor A 46 54 102,000 ND 0 3961
Donor B 80 115 123,000 ND 0 157t

* The C7 consumption was calculated by determining the inhibition of C7-dependent haemolysis of NHS diluted to 0-001 in CFD.
t Below the detection limit of the assay.
$ Indicates that the TCC assay was done on a plasma sample, all other TCC assays were done on serum samples.
Means for normal serum samples: CH50 47 units, C7 ELISA 90,000 ng/ml, TCC ELISA 7270 ng/ml (serum) and < 600 ng/ml (plasma).
ND, not done.
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Figure 2. C7-sensitive functional assay demonstrating C7 consumption
activity in the sample taken at 4 hr. The serum samples were obtained
from the patient at the times indicated: they were incubated at a final
concentration of 201% sample with 1/% NHS at 37' for 30 min. The
resultant samples were titrated for residual functional C7 activity and
this was compared to the activity ofC7 in NHS that had been diluted in
CFD. Dilution indicates the final dilution of NHS in the wells, and

percentage haemolysis is haemolysis expressed as a percentage of the
result obtained for total haemolysis.

with the patient samples taken at 0 hr, 4 hr and 24 hr. Only the 4-
hr sample was capable of marked C7 consuming activity and
this sample removed almost all the functional C7 available
under the conditions of the incubation. Results of the assays of
C7 consuming activity done on the sequential samples at the
0-001 NHS dilution point are shown in Table 1. ELISA assays
confirmed that incubation ofNHS with the patients 4-hr sample
led to the removal of antigenic C7 (data not shown).

Results of the C56 and TCC assays are shown in Table 1. We
were unable to express the C56 levels as protein levels because
we did not have a pure C56 standard available. However, we ran
a partially purified standard and confirmed a linear relationship
between the amount of C56 in the sample and the area of the
haemolytic rings. C56 activity was present in very low amounts
pretransfusion and at 0 hr, whereas highest levels were found
from 0-5 hr until 8 hr and C56 was undetectable from 48 hr
onwards. C56 activity in three NHS samples and the three other
C7D subjects, who were not ill at the time of venesection, were
all below the limit of detection. The times of highest C56 activity
coincided with the times the serum samples had the ability to
consume C7 activity.

The assays for TCC in serum measure TCC generated in vivo
as well as that generated during clotting. The highest TCC levels
in the serum samples were in those taken from 0-5 hr until 2 hr
(Table 1 and Fig. 1). Levels subsequently dropped markedly and
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Figure 3. C7 isoelectric focusing band patterns.The pH range was 5-7
and the anode was at the top. The bands were developed with C7
functional overlay and visualized after 18 hr incubation at room

temperature. Samples were: NHS (track 1), donor B (track 2), day 7
sample (track 3), day 17 sample (track 4). All four samples allotyped
C7- 1, however, in tracks 3 and 4 additional weaker bands, just cathodal
to the main bands can be visualized (arrows). At no stage were

equivalent bands seen in tracks I or 2.

stayed low despite the increase in available C7 from 48 hr
onwards.

Anti-C7 antibody levels and inhibition of TCCformation. The
0 hr, day 2 and day 28 serum samples were found to contain 3-5,
3 5 and 3-6 pg/ml ofanti-C7 IgG antibody, respectively. The two
donor sera had background levels of 0 5 and 0-8 ,ug/ml. IgG
prepared from the pretransfusion sample was, however, com-

pletely unable to inhibit TCC formation in the three samples of
NHS treated with zymosan in vitro (data not shown).

Properties ofC7 and C6 in the donors and the post-transfusion
samples. C7 and C6 typing of donor sera by IEF showed them
both to be C7-1, one was C6 A and the other C6 B. C7 IEF
analysis of the samples taken on days 2, 7 and 17 revealed a

normal C7-1 band pattern. The day 7 and day 17 samples gave

rise to moderately strong C7-1 bands and in addition produced
an unusual extra set of cathodal weak bands appearing later
than the normal C7- 1 bands. These occurred close to the normal
C7-1 bands and produced an appearance of 'doubling' (Fig. 3).
The patient's pretransfusion serum typed C6 A. A normal C6 A
band pattern was produced by samples taken at 0, 0-5, 1 and 20
hr and days 2,7, 17 and 28, but the 1-hr sample produced
additional weak C6 B bands.

Results of SDS-PAGE, electroblotting and immunoprob-
ing showed the presence of a single band, with a molecular
weight identical to normal C7, in the day 9 and day 17 serum

samples; no C7 band was observed in the 1 and 12 hr samples,
nor in the day 28 sample. No evidence ofan abnormally sized C7
was seen. SDS-PAGE analysis, followed by a functional C7
indicator overlay,'8 revealed normal molecular weight, functio-
nally active C7 in the day 7 and day 17 samples but not in the
pretransfusion sample.

DISCUSSION

The failure to reconstitute complement activity during the first
2 days

The kinetics of serum complement activity observed following
the plasmapheresis was unexpected. Firstly there was the only
an extremely weak increase in serum complement activity for at
least the first 24 hr, and subsequently there was an apparently
sudden increase ofC7 and total complement activity. After 48 hr
the C7 concentrations continued to rise slowly up to day 17, but
then fell, so that functional C7 was undetectable by day 28.
Previous communications about C8 or C6 activity after trans-
fusion of deficient individuals reported an immediate sharp
increase of activity followed by a steady decrease.5 7

One explanation for the very low C7 and complement
activity in the first 24 hr is that donor C7 is incorporated into a
complex and that C7 functional and antigenic activities are
hidden. This might be because of the presence of anti-C7
antibodies and formation of antigen-antibody complexes and
possibly sequestration of the C7. We were indeed able to detect
anti-C7 antibodies. The evaluation of the significance of these
antibodies is, however, difficult because we know of no data for
levels of anti-C7 antibodies in other C7D patients and the levels
we detected were not very much higher than the background
levels in the donor sera (3-5 pg/ml against a mean of0 65pg/ml).
Wisnieski et al. 0 found highly inhibitory anti-C6 antibody in the
serum of a C6D patient who had had a blood transfusion but
they did not report actual levels. The anti-C6 antibodies were
detected because of the anti-complementary activity of the
patient's serum. The anti-C7 antibody levels we measured
remained almost constant throughout the study but the assay we
used to detect C7 consuming activity failed to demonstrate
significant anti-C7 anti-complementary activity except in sam-
ples taken between 0 5 hr and 12 hr (Table 1 and Fig. 2).
Moreover the anti-C7 antibodies were unable to inhibit the in
vitro formation of the TCC in NHS. This is borne out by the rise
in TCC levels in the patient's samples following the transfusion.
Furthermore, it is difficult to explain why antibody capable of
removing all C7 activity on day 0 would fail to inhibit C7 activity
on day 2. It therefore appears unlikely that the patient's
antibodies would have been responsible for the observed
immediate, and almost total, in vivo removal of the activity of
the donor C7.

Another form of complexing could be with inhibitors or
other complement components. Sera contain several C567
inhibitors,20'22 including C8,23 and it is possible that one of these
is responsible for the abolition of complement and C7 activity
on the first day. Sera from C7D individuals have been shown to
have the ability to inactivate normal C7 in vitro.'5'24 Nemerow et
al."5 showed that the C56 was very readily generated in their
patient's serum and suggested that C56 was responsible for the
C7-consuming activity. Our studies with C56 showed that the
patient did have low levels of circulating C56 prior to trans-
fusion, although this was insufficient to provide marked C7
consuming activity. Immediately following transfusion there
was a sharp rise in the ability of the patient's serum to inhibit C7
activity, with a simultaneous rise in circulating C56. The
recognized ability of C56 to inactivate C71524 and the close
correlation between the C56 activity and C7 consuming ability
leads us to the conclusion that probably the same phenomena
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happens in vivo. It may be that the C56 was generated because of
the presence of anti-C7 antibodies, or because of other trans-
fusion-related antigen-antibody interactions. The role of C56
does not preclude the requirement for additional inhibitors such
as vitronectin for the removal of the C7. Milis et al. do suggest
that vitronectin may be responsible for both C567 inactivation
and clearing.22 Boyer et al.25 reported a 91-hr half-life for
transfused labelled C7. However, not all C7D patients have
anti-C7 antibodies and it may be that these are necessary to
generate sufficient C56 to consume the donor C7. The patient
given labelled C7 did have very low levels of circulating C7 and
that might have prevented the generation of anti-C7 antibodies.

Although C7 was virtually undetectable immediately follow-
ing plasmapheresis, some biological effects of donor C7 were
observed. Serum samples taken at 0 5-2 hr contained levels of
TCC that were elevated in comparison to the 0-hr level (Table
1). The amount of circulating TCC was insufficient to account
for the absence of the donor C7; nevertheless, TCC generation
does demonstrate the availability of functionally active C7.

Properties and function of the C7 circulating between day 2 and
day 17

If the C7 circulating from day 2 until day 17 comprised only
donor C7, the serum levels maintained over this period were
surprisingly high. Figure I a demonstrates that the kinetics ofthe
C7 activity were not exponential decay and calculating expected
levels has little meaning. Nevertheless, the patient received 660
ml normal plasma which would contain approximately 50,000
pg C7 (average C7 concentration about 77 yg/ml with diluents).
The patient's plasma volume would be approximately 3 litres
but the total extra-cellular fluid diluting the C7 could be as much
as 19 litres.26 The maximum plasma C7 level after equilibration
would therefore be between 3 and 17 ,g/ml. However, if the 91-
hr half-life25 was correct, by day 17 the plasma C7 would have
decreased to approximately 0-05 of the starting value and be at
most approximately 1 ug/ml. Thus the plasma C7 level of 6 ,g/
ml as late as day 17 is very high for donor C7. It possible that the
donor C7 was somehow 'hidden and protected' in complexes so
that normal decay processes did not apply. This seems unlikely
in that C7 appeared in circulation on day 2 and would
presumably be subject to decay processes from then onwards.
Moreover, we also observed a steady rise in C7 levels from day 2
to day 17. Taken together these observations do suggest the
possibility that the patient himself was producing the C7
circulating between day 2 and day 17. This hypothesis does
ultimately depend on the patient himself having a C7 gene. The
molecular characterization of the defect(s) responsible for the
deficiency has not yet been done. However, we did succeed in
preparing genomic DNA from his lymphocytes and amplyfying,
by the polymerase reaction, a 152 base pair fragment of C7-
specific sequence covering most ofexon 13 ofthe C7 gene27 (data
not shown). Thus we have demonstrated that a section ofat least
one C7 gene is present.

The patient was treated with both antibiotics and comple-
ment reconstitution and there was observable clinical improve-
ment within the first few days; the long-term results will be
reported elsewhere. It is certainly possible that circulating C7
played a role in the improvement. We investigated some
properties of this C7. In all except one respect the C7 circulating
in days 2-17 appeared completely normal. The C7 was haemoly-

tically active and had the same molecular weight as normal C7.
The only abnormality found in the circulating C7 was the
development ofan unusual band pattern after IEF analysis (Fig.
3). This pattern appeared like a normal C7-1 pattern with
additional, slightly cathodal bands superimposed. We cannot at
present comment on whether those arose because of a subtle
change in C7 that had been released from some form of
complex. The SDS-PAGE experiments would have failed to
detect non-covalently complexed C7 and therefore they do not
definitively prove the absence of complexes. The unusual IEF
band pattern could also have been a manifestation of an
abnormal phenotype in the C7 secreted by the patient and this
possibility requires further investigation. Recent work on C9
secretion shows that relatively small changes in amino acid
sequence can alter intracellular transport and secretion of the
protein.28 The molecular mechanisms responsible for C7 defi-
ciencies are not yet understood and it is possible that certain
stimuli such as a plasma transfusion, or the presence of a
complete complement cascade, could provide the stimulus
required to induce temporary C7 production in this particular
deficiency.
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