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Abstract

We investigated the effects of Kami-kihi-to (Tsumura & Co. Japan) on platelet-associat-
ed IgG, platelet-binding IgG, and circulating immune complexes in 20 patients with autoim-
mune thrombocytopenic purpura. There was a negative correlation (r=-0.46, p<0.001)
between the platelet count and platelet-associated IgG, but not between the platelet count and
platelet-binding IgG. Levels of both types of IgG, particularly platelet-binding IgG, were
reduced by the administration of Kami-kihi-to. Circulating immune complexes were detect-
ed in 16 patients before Kami-kihi-to treatment, and the level of these complexes showed a
significant reduction after treatment (p <0.05). We also measured platelet-binding IgG in the
presence and absence of platelet Fc receptor blockade produced by a monoclonal anti-Fcy II
receptor antibody (NNKY3-2), and confirmed a marked reduction of platelet-binding IgG.
These results suggested that the reduction in platelet-binding IgG produced by Kami-kihi-to
was due to a reduction in circulating immune complexes, with the improvement of platelet-

associated IgG also being due, in part, to the same mechanism.
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Introduction

Idiopathic (autoimmune) thrombocytopenic
purpura (ITP) is a syndrome caused by circulating
antibodies that react with the platelet mem-
prane.” It is thought that platelet-associated
IgG (PAIgG) is an important factor in the mecha-
nism responsible for ITP, since increases in
PAIgG are closely related to reduced platelet
On the other hand, ele-

vated levels of circulating immune complexes

. . . 1-5)
count in this disease .

(CIC) have also been reported in patients with
ITP, and the high incidence of these complexes

suggests that they are also responsible for some
cases of ITP*” Tt is thought that CIC binds to
platelets via the Fc¢ receptor and can be included
in the class of PAIgG. However, very little is
known regarding the immunological properties of
CIC in ITP.

Although various methods have been used for
the treatment of chronic ITP, splenectomy and
the administration of corticosteroids are still the
mainstays of therapy?'m However, since I'TP is
an autoimmune disease, in theory, immunosup-
pression should also be a successful mode of treat-
ment. It has recently been reported that some

traditional oriental (Kampo) medicines affect the
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hematopoietic and immune systems.

In the
present study, we investigated the effects of a
Japanese version of a traditional Chinese medi-
cine (“Kami-kihi-to”) on PAIgG, platelet-binding

IgG (PBIgG), and CIC in patients with ITP.
Subjects and Methods

Subjects - We studied plasma or platelet sam-
ples obtained between April 1990 and August 1991
from 20 patients with chronic ITP (3 men and 17
women, aged 21-27 years) and 15 healthy volun-
teers. The ITP patients had thrombocytopenia,
with a normal or increased number of megakar-
yocytes and no evidence of any underlying cause
A profile of the

Kami-kihi-to
(Tsumura & Co., Japan) was given at a daily dose

of immune platelet destruction.
ITP patients is given in Table 1.

of 75 g, patients who were already receiving
other drugs were treated with Kami-kihi-to in
Only
patients treated with the test drug for at least 3

addition to their standard medication.

months were evaluated. None of the subjects
received any transfusions.

(PAIgG) : Details of the competitive solid-phase
enzyme immunoassay used for the quantitation of
PAIgG have been published previously.m The
normal range of PAIgG was 9-25 ng/107 platelets.

Measurement of platelet-binding IgG using
flow cytometry . We used the platelet suspension
immunofluorescence test of Borne ef al ' with
flow cytometry to detect platelet-binding IgG
(PBIgG):* ™
described previously .13

Washed platelets were prepared as
" PBIgG was measured
by an indirect immunofluorescence test, using
platelets from a selected group of type O blood
donors. In brief, healthy washed platelets were
fixed with 1% paraformaldehyde and then in-
cubated with ITP plasma (100x]) for 30 min at
room temperature. After centrifugation (1,400 g,
10 min), platelets were incubated with 5 gg/ml
fluorescence-labeled goat anti-human IgG
(Cappel products, PA, U.S.A)) for 30 min at room
temperature, and washed 3 times by centrifuga-
tion. After a final wash, the samples were
processed on a FACS analyzer (Becton Dickinson
& Co., CA, USA).

conditions for FACS analysis have been published

Details of the operating

Quantitation of platelet-associated IgG previously.m'm
Table T Clinical profile of the 20 ITP patients.
Case Age/Sex D5 HONE (NGu) g0ty PSL vElob Sol CEondard medication”
1 54/F 19 5.0 203 (+) (+) No No
2 50/M 51 7.2 707 (+) No No VC (2,000 mg/day)
3 48/F 50 0.4 426 (+) (+) No PSL (30 mg/day). VC (2,000 mg/day)
4 60/M 24 0.4 528 (+) No No PSL (15 mg/day)
5 34/F 63 1.1 352 (+) (+) (+) PSL (10 mg/day), VC (2,000 mg/day)
6 71/ F 24 5.1 124 (—) No No PSL (5 mg/day)
7 56/ F 43 3.6 380 (~) No No No
8 62/M 54 3.3 452 (=) (+) (+) PSL (10 mg/day)
9 27/ F 30 0.4 355 (+) No No PSL (10 mg/day), VC (2,000 mg/day)
10 23/F 29 4.2 249 (+) No No PSL (15 mg/day), IM (50 mg/day)
11 41/F 60 0.6 881 (+) No No PSL (15 mg/day)
12 38/ F 20 0.7 263 (+) No No PSL (15 mg/day)
13 29/ F 28 3.3 274 (+) No No No
14 29/F 6 2.5 254 (+) No No No
15 69/ F 6 2.2 277 No No No No
16 57/F 6 7.7 53 No No No No
17 30/F 11 8.5 530 No No No No
18 55/ F 69 1.4 300 (=) No No PSL (15 mg/day)
19 65/ F 30 4.5 383 No No No No
20 21/F 15 3.6 113 (+) No No No

PLT : platelet count PSL : prednisolone y-glob.: y-globulin Spl. . splenectomy VC ! ascorbate IM ! Imuran

No ! not done (+) : effective (—) ! ineffective
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Microenzyme-linked immunosorbent assay of
Clq : Clq was purchased from Chemicon Interna-
tional Inc (Tokyo, Japan). The ELISA for Clq
was performed essentially by the method of Kur-
ata et al.,ﬂ with some modifications. In brief, the
wells of microtiter plates were coated by incuba-
tion overnight (at 4C) with 0.25x4g of Clg in a
volume of 2001 per well. Serum obtained from
patients or controls was then added and further
incubation was performed. After further wash-
ing was carried out, alkaline phosphatase-con-
jugated anti-human IgG (Sigma, St Louis, MO, U.
S.A.) was added to each well, and the plates were
read with an MRP-A4 Microplate Reader (Tosch
Inc., Tokyo, Japan). Results were expressed in
terms of the percent change in alkaline phos-
phatase activity above or below the control level,
using the following formula :

Percent change=

OD Platelet extract wells - OD Control wells

OD Control wells * 100

Samples with a percentage increase greater than
3 SD above the mean value for the healthy con-
trols were considered to be positive.

Monoclonal antibody . An anti-Fcy II rece-
ptor monoclonal antibody (NNKY3-2) was used.
The characteristics of this antibody have Teen
reported previously.1 ®

Statistical Methods ' Statistical analysis of the
data was performed using Student’s f-test.

Results
As shown in Table 1I, PAIgG and PBIgG

decreased significantly after treatment with Kami-
kihi-to, but the increase in the platelet count was

not significant.

Changes in the CIC level are show in Fig. 1.
The mean=S.D. for the healthy control subjects
was -0.5+7.3%. CIC were detected in 16 ITP
patients before Kami-kihi-to treatment, the CIC
level was significantly reduced after treatment
(p <0.05).

Figure 2 shows the relationship between
platelet count and antiplatelet antibodies before
the administration of Kami-kihi-to. There was a
negative correlation between the platelet count
and PAIgG levels, but not between the platelet
count and PBIgG levels.

Figure 3 shows PBIgG changes in a represen-
tative patient (case 17), both in the presence and
absence of platelet Fc receptor blockade
produced by the monoclonal anti-Fcy II receptor
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Fig. 1 Levels of circulating immune complexes
(CIC) in patients with chronic ITP. “Before”
and “After” indicate before and after (12
weeks) Kami-kihi-to administration.

Table I Changes in platelet count, PAlgG, and PBIgG after Kami-kihi-to treatment.
Before Kami-kihi-to After Kami-kihi-to (12 week) p value

PLT (X10%/ul) 3.4%£2.5 4.8+3.8 NS
PAlIgG (ng/107 plt)* 3544194 2194199 $<0.05
PBIgG (%) 37.6+7.9 19.1+6.4 $<0.01

Only patients treated with Kami-kihi-to for at least 3 months were evaluated.
PLT : platelet count NS : not significant a : normal range (9-25)

b : normal range (<10)

Results are shown as the mean+S.D.
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Fig. 2 Relationship between piatelet count and antiplatelet antibodies (PAlgG and PBIgG)
before the administration of Kami-kihi-to.
There is a significant negative correlation between platelet count and PAIgG level.
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Fig. 3 PBIgG levels in case 17, with and without platelet Fc receptor blockade. PFA -
treated platelets were incubated with ITP plasma and PBIgG was detected by flow
cytometry. “Before” and “After” indicate before and after Kami-kihi-to administration.
The upper panels show PBIgG on untreated platelets. The lower panels show PBIgG in
healthy platelets after the Fc receptors were blocked with a monoclonal anti-Fcy II
receptor antibody (NNKY3-2).
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Fig. 4 PBIgG levels in all ITP patients before
the administration of Kami-kihi-to, in the
presence and absence of platelet Fc receptor
blockade produced by NNKY3-2.

antibody (NNKY3-2). Before Kami-kihi-to
treatment, the PBIgG level was markedly reduced
by preincubation with the anti-Fcy II receptor
antibody. Kami-kihi-to treatment reduced the
PBIgG level compared to that before treatment,
and this new post-treatment PBlgG level was
little affected by preincubation with the anti-Fcy
II receptor antibody.

Similar changes were seen in the other
patients before Kami-kihi-to treatment (Fig. 4).
Namely, the PBIgG levels were significantly
reduced by preincubation with the anti-Fcy I
receptor antibody (p <0.001).

Discussion

This study showed that PAlIgG and PBIgG
were increased signficantly by treatment with

Kami-kihi-to. The platelet count was also in-

1993)

creased, but this change was not significant.

By showing that PAIgG levels were closely
correlated with the severity of thrombocytopenia
demonstrated that PAIgG was an
important factor in the mechanism responsible for
ITP. In the current study, we also found that
PAIgG levels were inversely correlated with the
PAIlgG appears to include all CIC
other than specific antiplatelet antibodies, so a

12)
Borne ef al.

platelet count.
reduction of CIC may well be related to a change
in PAIgG. It has previously been reported that a
majority of ITP sera had high levels of c1c™”
our results were similar to those reported by other
authors™ """
The significance of PBIgG, on the other hand,
This class of IgG has been
variously suggested to consist of secondary anti-

still remains obscure.

bodies derived from platelet destruction anti-
bodies with a low affinity for platelets, or CIC
which do not play an important role in vivo ne
Both PAIgG and PBIgG levels were reduced by
Kami-kihi-to administration, and the change in
PBlgG was particularly marked. We hypothes-
ized that the effect of Kami-kihi-to on PBlgG
may have been largely responsible . for the
improvement in CIC, since PBIgG may be a larger
component of CIC than PAlgG. We therefore
measured PBlgG levels in the presence of the
platelet Fc receptor blockade produced by a
monoclonal anti-Fcy II  receptor antibody
(NNKY3-2), and we confirmed a marked reduc-
tion in PBIgG. This finding suggests that the
reduction of PBIgG produced by Kami-kihi-to
was related to the reduction in CIC. In general, it
is thought that the specificity of antiplatelet anti-
body in ITP is greater in PAIgG than in PBIgG.
However, it has been reported that PBlIgG partici-
pates in the reduction of platelet count seen in
ITP!" Thus, the in PBIgG

produced by Kami-kihi-to may benefit some ITP

improvement
patients. In addition, the lesser improvement in
PAIgG produced by this agent could also be
related in part, to the changes in CIC, and could
this lead to improvements in platelet counts in
ITP.
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