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STUDIES ON THE THIRD COMPONENT (C'3) OF GUINEA PIG
COMPLEMENT"

11. DECAY AND GENERATION OF SAC' Ia, 4,2a, 3

KOZO INOUE and KUNIO YONEA/JASU
Departntent of Bacteriology, Osaka Universitv A, ledical
Osaka

(Re. "ived Iun" 15,1968)

UMA. IAN' Dec^, and generation curves of SAC'Ia, 4.2a, 3 under various cond't'
\\'ere analyzed. SAC'Ia, +, 2a, 3 seems to decay via two alternative route f I-

lowing :

K

SAC'Ia, +, 2a, 3------, SAC'Ia, 4.3

11, 11,
\\. here SAC'Ia, +, 3 can be reactivated to SAC'Ia, 4.2a, 3 b reactin 'th C'2.

Decay of IA reactivity, of guinea pig C'3 in the intermediate coin Iex , I
demonstrated.

BIKE\. JouR\AL V01.11,181-191,1968

INTRODUCTION

Since the discovery, of human p, ll globulin by
MiiLLER-EBERHARD and his coworkers (1960)
C'3 ITas been extensively studied about its
coiTversion to an Inactive form (P, ,), which has
a different mobility on electrophoresis and is
formed by aging or by interaction with the
Immune complex fixed \\, ith early-reacting coin-
PIement components. It has also been demon-
strated that there are several antigenic deter-
minants on the C'3 molecule and that the

molecule can be split into different fragment
Supported in part by grant number A1-07063
from tlle United States Public Health Service,
National Institutes of Health, Bethesda, Marv-
land, U. S. A

School, Yamada-kami, Suita,

inactive site Inactive site

molecules (\VEST at a/., 1966 ; 1v'JAYER at n/.,
1967).

The C'3 step in immune hemolysis, I}owever,
has not yet been thoroughly analyzed, although
decayed cells from EAC'Ia, 4.2a, 3 are known
to be reactivated by C'2 (NisHioxA and
Li>;SCOTT, 1963 ; INouE in RAPP and BORsos,
1963). This paper reports an analysis of the
decay and generation processes of SAC'Ia, 4,
2a, 3.

THEORETICAL ANALYSES

,) Der"y of Sac' in, 4.2", 3
On the basis of reactivation of the decayed
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product of SAC'Ia, 4.2a, 3 on addition of C'2
(NisHioKA and LiNscoTT, 1963, INouE in RAPE
and BORsos, 1963), the following decay routes
can be supposed.

K,
SAC'Ia, 4.2a, 3 == SAC'Ia, 4.3

+C'2

(A)

\\, here

A = average number of SAC'Ia, 4,2a, 3 per
cell at time, t,

A =initial value of A,

B=a\, erage number of SAC'Ia, 4,3 per cell
at time, t,

B, = initial value of B,
K = specific rate constant of decay of

SAC'Ia, 4.2a, 3 to SAC'Ia, 4.3,
K =specific rate constant of decay of

SAC'Ia, 4-, 2a, 3 to an inactive site with-
out passing through the SAC' Ia, +, 3
SItG

K = specific rate constant of decay of
SAC'Ia, 4,3 to an inactive site.

The equation will be :

IK*
Inactive site

(B)

Equation (4) is not applicable \\, hen
K, +K, = K3.

For this special case :

(6)B = (Bu+KlHot)e-K, ,

(7)A+B = (,"+Bo+K, ,, I)e-K, ,

ExperimentalIy, one can estimate only A and
"+B). Th. wine A con b. .himned by
Iyzing intermediate cells containing the site of
SAC'Ia, 4,2a, 3 by a reagent supplying suf-
11cient C'5, C'6, C'7, C'8 and C'9. The value
(A+B) can be obtained by Iyzing cells contain-
ing SAC'Ia, 4,2a, 3 andjor SAC'Ia, 4.3 by a
reagent supplying sufficient C'2, C'5, C'6, C'7,
C'8 and C'9.

Furthermore, if there are sufficient free C'2
molecules in the medium to push SAC'Ia, 4.3
bacl< to SAC'Ia, 4,2a, 3 one can obtaii\ the
value of A' formed exclusively by route K, .

In this case (K, =0) :

(8)A' = A e-K, I

The average number of intermediate sites can
be calculated by MMER's fo"mum (1961)

z = -In(I-y),

IK,
Inactive site

dH
_ , _(KL+K2)a

dB
^=KH-KB

On integration, one obtains :

A = H e-(K, +K. )t,

B = B, e-At,

a+B = B, e-K. I+

\\, here

y=the proportion of cells in a particular
intermediate state estimated by the par-
ticular reagent.

it any one of these three routes, KT, K2
andjor K, is absent, equations (3) and (5) are
converted as shown in Fig. I. If one plots the
values log A and log (a+B) against time, t, the
curves shown in the same figure should be
obtained in the respective cases. In practice the
absolute value cannot be obtained, but only the
relative value depending on the reactivities of
the particular intermediate site to the reagent
us, d. Thus, th. .urv. ^, log A andlog (A+B),
in case 5, can be parallel rather than superIm-
posed lines.
by G, ",,,"haw of SAC'in, 4.2", 31, ,in SAC'
Id, 4 2a find C'3

(1)

KH

K +K2-KB

X I(K, -K, )e~(K. +K, ), +K, e-K, 'I.

X 18~K, ,_e-(A+K. )' I

(2)
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(5)
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On the basis of the known reaction routes, the
following scheme is considered.

+C'3
KK3

SAC'Ia, 4.2a^SAC'Ia, 4.2a, 3 =tSAC'Ia, 4.3
K5

+C'2
I

61 I ' '2
SAC'Ia, +

If one assumes, however, that the presence of
excess free C'2 molecules in the reaction

medium maintain the sites, SAC'Ia, 4 and
SAC'Ia, 4.3 as SAC'Ia, 4.2a and SAC'Ia, 4,
2a, 3, respectively, the above scheme can be
simplified as follows

I',
Inactive site

RESULTS

(B)
+ C'3

SAC'Ia, 4.2a^^SAC'Ia, 4.2a, 3
K,

IK*

I. Decay of SAC'Id, 4.2a, 3
EAC'Ia, 4 cells 01"ax for SAC'Ia, 4.2 generation at

a cell concentration of 7.5 x 10'1ml (BORsos at o1. ,

1961)=7 min) were allowed to react with partially
purified C'2 at a concentration of 1.5 xiO' cells!inI
and about 200 effective molecules of C'2 per cell at
30'C for 4 min in VB-saline. After incubation most

of the reaction mixture was poured Into a flask con-
taining an equal \, o1ume of purified C'3 preparation
# 9 diluted witlT VB-saline, and a little of the reaction
mixture \\, as introduced into VB-saline to serve as

control EAC'Ia, 4.2a cells. Both mixtures were
shakeit continuously at 30'C for 9 min. Then the
reaction mixtures were botl\ diluted \\, ith a large
volume of cold VB-saline and centrifuged. The cells
were washed twice with VB-saline in the cold and

resuspended in the same buffer at a concentration of
1.0 xiO" cells!inI.

At time, 0, the EAC'Ia, 4.2a, 3 cells were pipetted
into a Hasl< containing 19 volumes of VB-saline (flask
P) or partially purified C'2, supplying about 500
effecti\, e molecules of C'2 per cell reask Q) pre-
warmed at 30'C

The reaction mixtures were incubated at 30'C

with continuous shaking. At intervals a 1.0 in I
aliquot was transferred from Hasl< P into a tube
containing 1.5 inI of cold C'5-9 reagent supplying
moderate excesses of C'5, C'6, C'7, C'8 and C'9 in
0.01 M EDTA-VB-saline (series R), and incubated
at 37'C for 90 min, or to a tube containing 0.5 inI
of cold partially purified C'2 supplying about 200
effective molecules of C'2 per cell in \;B-saline

Genes S). After incubation at 30'C for 10 min,
the tubes of series S received 1.0 inI of C'S-9 re-

agent supplying the same amounts of C'5, C'6, C'7,
C'8 and C'9 as in series R in the same volume of

0.01 M EDTA-VB-saline and the tubes were in-

cubated further at 37'C for 90 min. After incuba-

the reaction mixtLires from both series weretion,

diluted witlt 5.0 inI of cold physiological saline and
centrifuged. The optical density of the super-
natants \\, as read at 413 run

From flask Q a 1.0 in I an quot was transferred by
pipetted to a tube (series T) containing 1.5 inI of
C'5-9 reagent in 0.01 M EDTA-VB-saline as in
series R. After incubation at 37'C for 90 min the

reaction mixture was diluted wit11 5.0 inI of phy-
SIological saline and centrifuged. The optical density
of the supernatant was read at 413 in"

Inactive site

(A)

From this scheme equations identical to those
givei\ for SAC'Ia, 4,2a formation from SAC'
I, , 4 and C'2 by BORsos at at. (1961) ar. ob-
tamed. Therefore, if the assumption about the
immediate saturation of SAC'Ia, 4 and SAC'
Ia, 4,3 by C'2 from the reaction medium is
actually true, the number of SAC'Ia, 4.2a, 3
formed should be proportional to the concent-
ration of C'3 used at any time during the ex-
perlment ; and t Mro*: should be determined by
the average number of SAC'Ia, 4,2a, i. e. , the
average number of SAC' Ia, 4 in this case, and
it should be independent to the concentra-
tion of C'3 used.

(c)

I',
Inactive site

ATATERIALS AND METHODS

The materials and methods used were des-

cribedin the first paper of this series (YONEMAsu
and INouE, 1968).

184 BIKEN JOURNAL V01.11 No. 31968



From Hasl< Q 1.0 inI ajiquots \\'ere also transferred
at Intervals to tLibes containing 4.0 in I of cold \'B-
saline (series U) and tubes were centriftiged irumedia-
tely. Residual C'2 in tlTe supernatant \\-as measured
by Bonsos' method (1961).

An quots of I in I of cell suspension from each
flask \\, ere also transferred to 1.5 inI of \IB-saline or

distilled \\ ater and ser\. ed as controls of cells and

completely Iyzed cells. One inI of EAC'Ia, +, 2a
cells at a concentration of 10 x 10' cells!'inI \\. as

treated \\, itIT C'5-9 reagent or C'2 and then the
C'5-9 reagents as otlter controls (CBC controls)

500

it
I
X
\

100

,-\

>.

O"

routes of K, and K, exist.
The experiment sho\\, n by curve T, iiT \\, hich

the excess free C'2 present kept pushing the
decayed site, SAC'Ia, 4.3 back to SAC'Ia, 4,
2a, 3, ga\, e a straight line on a semilogarithmic
scale \\, hich was not parallel to curve R. Curve
T, in fact, shows a half-life of 24 min. Fur-
thermore, dtiring the experimental period, the
concentration of free C'2 in the reaction me-

dium \\, as maintained at sufficiently higlT a level
to react \\, itIT the SAC'Ia, 4.3 sites, although it
was destroyed fairly fast, probably due to the
action of C'Ia on the cells (curve U). There-
fore, curve T corresponds to equation (8),
indicating the possible existence of the K,
route, if \\, e suppose that the reaction from
SAC'Ia, 4.3 to SAC'Ia, 4.2a, 3 by C'2 is
faster than the decay of the SAC'Ia, 4.2a, 3 to
SAC'Ia, 4.3. Other experiments using EAC'
Ia, 4.2a, 3 with different starting numbers of
SAC'Ia, 4.2a and SAC'Ia, 4.2a, 3 always
gave straigltt lines of Liecay, \\, It 11 11alf-lives of 23
to 25 min, indicating the possible saturatioi\ of
SAC'Ia, 4.2a, 3. A10reover, if the reverse
reaction of SAC'Ia, 4.3 to SAC'Ia, + 2a, 3 by
C'2 occurs merely to slow do wit the reactioiT by
the K, rottte and the K, route does not exist,
the curve 7' should bend as the amount of free

C'2 decreases to below the level regarded as a
constant excess for regcneratioiT of SAC'Ia,
+, 2a, 3, as shown in Fig. 2.
2. Geneiati'o71 of SAC'/n, 4.2n, 31707" SAC'
Ifi, I, 2, I find C'3I'M t/Ie151esence of excess/lee C'2

EAC'In, 4 cells (I Inn\=6 min) tit a concentration
of 3.0 XIO' cells!inI in \IB-saline were allowed to

react witll alll equal \. OILime of partially purified C'2
diluted in \!B-saliiTe, supplying about 370 effecti\. e
molecules of C'2 per cell, at 30'C for. 4min. At
time, 0, a 1.0rtion of the reaction nTixture was intro-

dticed into a flask containing two \. o1umes of a
113,000, I '6,000 or I '12,000 dilutioi\ of purified C'3
preparation #9 in \IB-saline prewarnted at 30'C.
The reaction mixtures \\. ere incubated at 30'C with

continuous shaking.
At intervals a 1.0 inI aliquot was taken from each

Hasl< and pipetted into a tube containing 10 inI of
cold VB-saline, and centrifuged in the cold. The
supernatant was discarded, and tube \\, as drained

...-.

E 0.10

005

S

\

0.01

FIGLRE 2 Decny of SAC'in, 4.2a, 3

(R) Decay of SAC'Ia, 4.2a, 3 **'ithout f, ee
C'2

(S) Decay. of total sites of SAC'Ia, 42n, 3
and SAC'In, 4.3

(T) Decay, of SAC'lit, +, 2", 3 in excess free
C'2

(U) Residual C'2 activity of reaction mix-
tu, es se"i's (T)

For experimental conditions and procedures,
text
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As shown in Fig. 2, the decay of SAC'Ia, 4,
2a, 3 (curve R) proceeds exponentialIy as ex-
pected from equatioi\ (3) and the half-life \\, as
16.5 nTin.

The shape of curve S corresponds to the curve
of I, g (A+B) in tither co^. I or 3 of Fig. I,
because the rate of decrease of the sum of the
two kinds of site slows down but does not show

any tendency to stop. Thus at least, the

t.
"

I :;

see
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and wiped witl\ filter paper. The sedimented cells
were then resuspended in 1.0 inI of \;B-saline and
mixed \\, ith 1.5 inI of a C'5-9 reagent in 0.01 M
EDTA-VB-saline. The tube \\, as incubated at 37'C

for 90 min. After incubation, 5.0 inI of cold phy-
siological saline were added and the optical density
of the supernatant was read at 413 init

Controls of cells and completely Iyzed cells \\, ere
included with each reaction system

3.0

> 2.0

.-,

^

.-

1.0

A

4.2a. The experiment procedures used \\. ere similar
to those in the previous experiment using both
batches of cells and two-fold dilutions of purified
C'3.

20

T!me in Minutes

FIGURE 3 Generation of SAC'Ia, 4.2a, 3 from SAC'
Ia, 4.2a and C'3 in the presence of excess free C'2
C'3 concent, mon : 114,500 (A), 119,000 (B) and
1118,000 (C).

.

B

As shown in Fig. 4, the time of the peak in the
number of SAC'Ia, 4.2a, 3 depended on the
EAC'Ia, 4,2a cells used, and was independent
of the C'3 concentration. These results are

also similar to those of BORsos at a/. (1961).

C

10

As shownin Fig. 3, the number of SAC'Ia, 4,
2a, 3 sites formed at any moment was approxi-
mately proportional to the concentration of C'3
used. The peak time of formation of the sites
\\, as independent of the concentration of C'3.
These results are as predicted supposing that
the number of SAC'Ia, 4.2a is maintained in
constant large excess over C'3 by the free C'2
added, and the results are similar to those
obtained for SAC'Ia, 4.2a formation from
SAC'I^, 4 and C'2 by BORsos at "I. (1961)

At the end of the experiment (at t=66 to
68 min), an allquot of each reaction mixture was
centrifuged and free C'2 remaining in the super-
natant of the reaction medium was estimated.
it was observed that 1.7 to 2.0 effective mole-

CUIes of C'2 per cell remained in the medium.

Two batches of EAC'Ia, 4 cells (t max= 5 min and
7 min, respectively) were used for preparing EAC'Ia,

2. O

,-.

30

>.

~10

A

.-!

=

B

C

20
Time in Minutes

FIGURE 4 Generation of SAC'Ia, 4.2a, 3 from SAC'
Ia, 4.2a and C'3 in the presence of excess free C'2
t max of EAC'Ia, 4 : 5 min for A and B, 7 min for C
and D ; C'3 concentration : 1110,000 for A and C,
1120,000 for B and D.

D

10

3. Gun, ,-"t, '," of SAC'in, 4.2", 3I", in ,,//,
arith excess SAC'Ia, 4.20 and 117"ited C'3

EAC'Ia, 4.2a cells \\, ere prepared from EAC'Ia, 4
(t max = 6 min) and partially purified C'2, at a con-
centration of about 200 effecti\, e molecules of C'2

per cell, in VB-saline, at 30'C. The cells \\, ere
centrifuged, and washed and resuspended in VB-
saline at a concentration of 4.0 xiOB cellsjml.

The cells \\, ere pipetted into a fiasl< containing 7
colum. ^ of " p, .w", mad 113,500 (A) or 1110,500
dilution (B) of purified C'3 preparatioit in VB-saline.
The reaction mixtures were incubated at 30'C with

continuous shaking. At intervals, a 1.0 inI ajiquot
was transferred to a tube containing 10 inI of cold
VB-saline, and centrifuged. The supernatant was
discarded, and the tube was drained and wiped \\, ith
filter paper. The sedimented cells were resuspended
in 1.0 inI of cold VB-saline and 1.5ml of a C'5-9

reagent was added. After incubation at 37'C for

186 BIKEN JOURNAL Vol. U No. 3 1968
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90 min, 5.0 ntl of cold ph>'siological saline \\crc added
and tlTe InIxttire \\ as centrifuged. The opitcal delT-
sity of the superITat"nt \\. as measured at 413 in, !.
Control cells and completely Iyzed cells and EAC'in.
4.2a cells witlt C'5-9 reagent were also included

60

,-~

>.

I .40
.^

^

20

40 60

Time in Minutes

FIGLRr 5 Generation of SAC'In, 4.2a, 3 fronT cells
\\'ith excess nLimber of SAC'in, 4.2a tiltd limited C'3

C'3 .oncentration : 11'4,000 (A) "rid 11'12,000 (B)

tube containiitg 10 in I of cold \:B-saline, and the mix-
ture \\. as centrifuged. Tlle supernatant \\as dis-
carded, and the tube \\as dr"med and wiped \\ith
filter paper. The cells were restispended in 1.0 in I
of cold \IB-saline and Isml of a C'5-9 reagent in

A

o

20

As shown in Fig. 5, the shapes of the SAC'
Ia, 4,2a, 3 generatioiT curves \\. ere similar to
those obtained in the previous experiment, but
the amount of SAC'Ia, 4.2a, 3 formed \\. as
not proportional to the concentration of C'3
used. This seems to reflect the complicated
decay, ^o11te of the intermediate complexes in-
volved.

B

2.00

>I. 50

E 1.00

r-,
^

4. Ge"eint!'o11q/SAC'/n, 42n, 311'0"IaICJ'tie
excess of C'3 diid 117"lied nil"Ibei of SAC'/a, I,
2ft oil the cell.

EAC'in, 4.2a cells \\, ere prepared from many EAC'
In, + cells and a limited amount of partially purified
C'2 in VB-saline. The cells \\, ere centrifuged,
washed twice \\. itit VB-saline and resuspended in tlle
same buffer at a concentration of 2.0 x lo' cells/inI
The cells \\. ere prewarmed at 30'C, aiTd theIT mixed
\\. ith three volumes of purified C'3 diluted in VB-
saline and also pre\^armed at 30'C, supplying about
1,000 molecular units of C'3 per celljudged by the
C'5-9 reagent used. The reaction mixture was in-
cubated at 30'C \\. ith continuous shaking

At intervals a 1.0 in I ajiquot \\. as transferred to a

80

50

FIGLRE 6 Generatioit of SAC'Ia, 4.2a, 3 from large
excess of C'3 amdlimited number of SAC'In, 4.2a on
tlte cell

For experimental conditions and procedures, see
text

30 60 90

Time in Minutes

0.01 xi EDTA-VBSS \\. as added. After incubation
at 37'C for 90 min, 5.0 In I of cold physiological
saline \\. ere added and tlte mixture \\as centrifuged.
The optical delTsiq. of the super namnt \\. as measured
at 413 in,

120

As shown in Fig. 6, the shapes of the genera-
tioil curves \\, ere similar to those obtained in

previous experiments. Although theoretical
analysis is difficult, the results also sho\\, the
existence of the decay route(s) of SAC'Ia, 4.2a,
3.

150

5. GeJie, "11'0}I of Sac'/a, 4.2n, 3 fro"I SAC'
Id, 4.3 mrd InIge arces$ of C'2

EAC'Ia, 4.2a, 3 cells \\ ere prepared from EAC'in, 4
cells (! Inn\=7.5 min) and moderate excess of par-
tially purified C'2 and a limited amouitt of purified
C'3 in VB-saline. The cells were centrifuged,
\^ashed twice witlt, and resuspended in the same
buffer. They \\. ere incubated at 37'C for 60min to

allo\\, decay. The cells \\, ere then ceiTtrifuged and
washed once with, and resuspended in \/B-saline at a
concentration of 1.0 110' cellslml

At time, 0, the cell suspension, prewarmed at 30'C

INouE, 1<. at al. Decay and ge"eratio" of SAC' Ia, 4.2a, 3 187



for 15 min, was poured into a Bask (A) containing an
equal volume of partially purified C'2 diluted in VB-
saline, supplying about 500 effective molecules per
cell, also prewarmed at 30'C for 15 min. A control
system (B) containing \IB-saline only instead of C'2
was included. The reaction mixtures were in-

cubated at 30'C \\. ith continuous shaking
At inter\, als, a 1.0 in I allquot \\, as transferred to a

tube containing 10 inI of cold 0.01 M EDTA-VBSS
and the mixture \\. as centriftiged. The super-
natant \\, as discarded, and the tube was drained and
wiped \\. ith filter paper. The cells were resuspended
in 1.0 inI of VB-saline and 1.5 in I of a C'5-9 reagent
in 0.01 M EDTA-VBSS was added. Control cells

and completely Iyzed cells \\, ere included. The re-
action mixture was incubated at 37'C for 90 min

with continuous shaking. After incubation 5.0 ntl
of physiological saline \\, ere added and the mixture
was centrifuged. The optical density of the super-
natant was measured at 413 roll.

EAC'4,2a cells \\, ere resuspended in the same buffer
at a concentration of 5.0 XIO' cellsjml.

The purified C'3 preparation #20 \\, as diluted
with 0.01 M EDTA-VB-saline to obtain serial t\^0-

fold dilutions from 1/200 to 1/204,800 in test tubes.
One drop of each dilution was delivered into a cup
in the first row of each of three Microtiter plates, as

shownin 'Table I. As a control, the last cup of tite
row received one drop of 0.01 M EDTA-VB-saline
instead of C'3. All cups in this row received a drop
of EAC'4.2 cells at a concentration of 5.0 x 107

cells/inI. Two (B and C) of the three plates \\, ere
sealed witlT Scotch tape and all three plates \\, ere in-
cubated at 30'C for 20 min with continuous shaking.
Plate B was stored in a refrigerator for 22 hr. Plate
C \\, as stored at 37'C for the same period. (This
concentration of EDTA is known to prevent the
growth of contaminant microbe. ) On the last plate
(A) the cells in each cup in the first To\\. \\. ere diluted
immediately with 001 M EDTA-VB-saline in tlTe
cross direction of the row as shownin Tablel, using

As shown in Fig. 7, C'2 can reactivate de-
cayed site, SAC'Ia, 4.3 to SAC'Ia, 4.2a, 3.
The generation curve also rises to a maximum,
and after a peak value the number of SAC'Ia,
4.2a, 3 decreases even in the presence of free
C'2 in the reaction medium. If the decay route
of K2 in Fig. I is absent, i. e. , if the decay occurs
only througlT SAC'Ia, 4.3, the curve should
approximate to a plateau in the steady-state
between SAC'Ia, 4.3 and excess free C'2, it
decay to an Inactive site from transient SAC
Ia, 4.3 formed even in the presence of free C'2,
is negligible.

The increase in the difference between curves

S and R shown in Fig. 2 indicates that the decay
through the K, route is relatively slow. There-
fore, the result obtained in this experiment also
suggests the presence of a decay route from
SAC'Ia, 4.2a, 3 to an inactive site \\, ithout
passing through the state of SAC'Ia, 4.3.

6. Decdy of IH ledctibz'01 of C'3 ill the inter-
Miedrate co?"plates, SAC' 4.24,3 and SAC' 4.3

EAC'Ia, 4.2a cells were prepared from EAC'Ia, 4
(t mux=6 min) and partially purified C'2 in VB-
saline at a ratio of about 500 effective C'2 molecules

per cell. The cells \\, ere centrifuged and \\, ashed
twice \\. ith 0.01 M EDTA-VB-saline. The resulting
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FIGURE 7 Generation of SAC'Ia, 4.2a, 3 from SAC'

Ia, 4.3 and large excess of C'2
(A) SAC'in, 4.3 in I""ge excess of C'2
(B) SAC'I, ,4.3 in VB-slaine instead of C'2

For experimental conditions and procedures, see text
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diluting loops. The last row was not diluted and
ser\, ed as controls. All cups received a drop of
human erythrocytes, type O, at a concentration of
1.0 110' cells/inI. TITe plate \\. as \. ibrated at 37'C
for 15 min and tl, en stood at 37'C for 60 min before
reading

Plates B and C \\. ere treated in the same \\a\, o1t the
next dav

As shownin Table I, the IA reactivity of C'3
fixed on the intermediate cells had clearly de-
cayed after 22 ITrs storage even in the cold, al-
though NisHioKA reported that he could de-

TABLE I Datay of IH ,. enct, ban, of 03 Ih th, I'Mte, \,, chat, copy, plexus, SHO4,2n, 3 and SHO4,3

Expt

monstrate no decay of IA reactivity of either
gum. , pig or bumn C'3 (1968).

I I
Concentration

dilution

' (cell*Iru"

DISCUSSION

NisHioKA and LiNscoTT (1963) showed that
C'2 can reactivate the hemol\tic reactivity of the
decayed cells from EAC'Ia, +, 2a, 3. INouE
analyzed this decay process and suggested the
possible existence of two alternative routes to

the inactive sites (in RAPP and BORsos, 1963).
From curve R in Fig. 2, SAC'Ia, 4.2a, 3

A

(immediate)

5 xior

2.5 xi07

1.25 XI07

6.25 x 100

3.13 xiO,

I. 56 XIO"

7.81 xios

o

o
o
61

^

o
o
+

ConcentratioiT of C'3 added to the 1st row

4

4

2

o

o

o

o

B
after 22 hr
at 2-4'C

,-

o
o
co

4

+

o

^

5 Xi07

2.5 xi07

1.25 XI07

6.25 x 103

3.13 x 106

I. 56 x 106

7.81 x 105

o

+

3

C
o

co

^

tr

o

o

o

o

3

3

o
Q

C

^

tr

o

o

o

o

o
co

3

3

3

3

,-

C
after 22 hr
at 37'C

11

o

o

o

o

o
o

3

tr

3

3

.~

tr

o

o

o

o

o

5 Xi07

2.5 xi07

1.25 XIO'

6.25 xiO,

3.13 xi06

I. 56 x 106

7.81xjos

o

o

o

o

o

C
o
61

2

tr

3

3

,-,

tr

o

o

o

o

o

,-
us

o

o

o

o

o

tr

2

tr

3

3

.-.

tr

o

o

o

o

o

o
.
co

tr

o

o

o

o

2

tr

3

3

2

o

o

o

o

o

o

,,

o

o

o

o

o

*.
o
61

tr

o

o

o

o

o

o

o

o

o

o

o

tl

3

2

2

^,

tr

C

o

o

o

o

o

tr

o

o

o

o

o

o

IT

tr

3

2

o

o

o

o

o

o

2

tr

o

o

o

o

o

tr

o

o

o

o

o

o

o

o

o

o

o

o

o

o

tr

2

o

o

o

o

o

o

o

o

o

o

o

o

2

o

o

o

o

o

tr

tr

o

o

o

o

o

o

2

tl

tr

o

o

o

o

o

o

tr

o

o

o

o

o

o

tr

tr

o

o

o

o

o

o

tr

o

o

o

o

o

o

tr

o

o

o

o

o

o

o

INouE, 1<. et al. Decoy and generat, 'on of SAC' in, 4.2a, 3

tr

o

o

o

o

o

o

o

o

tr

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

189



decays \\, ith a half-life of 16.5 min at 30 C.
Curve T shows that it decays with a half-life of
24 min in the presence of excess free C 2. it
the assumption, mentioned in the Theoretical
Analysis and in the text about this experiment,

the rate constants are calculated asIs so

K, +K, =0,043jmin and K, =00291min from
these half-lives. K, is, therefore, calculated as
the difference between them, I. e. , 0014jmin.
The assumption, that the K, route is blocked by
the presence of excess free C'2 in the reaction
mixture, is thought to be correct from the re-
SUIts shown in Figs. 3 and 4, where t max Is
determined only from the average number of
SAC'Ia, 4.2a on the cells, and the number of
SAC'Ia, 4,2a, 3 formed during the experi-
mental period is proportional to the concent-
ration of C'3 used. The existence of the K,
route is also possible from the results of the ex-
penement shown in Fig. 7.

it there is no K, , the curve S in Fig. 2 would
terminate above the horizontal asymptote

results show the existence of all the proposed

The K, route corresponds to the route of
decay, of SAC'Ia, 4,2a to SAC'Ia, 4. There-
fore, both the routes of K, and K, seem to be
due to degradation of active C'3 molecules on
the site. Nevertheless, the rate constants K2
and K cannot be the same, for it there were the
curve S would be a straight line, as shown in
case 2 in Fig. I.

NisHioKA and his coworkers could not de-
monstrate the decay of IA reactivity of guinea

or human C'3 in the intermediate complexpig

(NisHioKA, 1968). The experiment shown in
Table I, however, show clearly the decay of IA
reactivity of guinea pig C'3 activated on the
intermediate site. The decay seems to cor-
respond to the decay of the sum of SAC'Ia, 4,
2a, 3 and SAC'Ia, 4.3 (A+B in Fig. I or curve
S in Fig. 2).

routes.

z = log (BO+ K ~K A1 ; \\'here, I one po-
would bestulates Bo = 0, the asymptote

s=log (0,326, ,). A. co"dingly th, initial
value, A , in Fig. 2 should be more than 1.7 on
extrapolation of the curve to the $ axis in this
particular experiment, and curve S should not
cross the asymptote z=log 0.55 when K3=0.
As shown in Fig. 2 curve S decreases below this
value. Therefore, the route of K, must also
exist, although it may be very minor. These
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