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KIDNEY

Weak expression of blood type B antigen
in kidney tissue and successful
B-incompatible kidney transplantation
without special treatments

Abstract Much attention has been
paid to only natural antibody titer of
the recipients in ABO-incompatible
kidney transplantation. In this study,
we looked at the distribution of
blood type antigens in the kidney
tissue. Thirty-seven biopsy speci-
mens from patients with nephritis or
transplanted kidneys were recruited.
Fifteen were type A, 14 were type B,
and 8 were type AB. Kidney tissues
were stained with anti-A or anti-B
antibody using immunohistological
staining. The stained dots in each
section were regarded as the area
and were measured by image analy-
zer. B antigen was expressed very
weakly both in the glomeruli and in

interstitium as compared with A an-
tigen. In type AB, B antigen was less
expressed than A antigen. Based on
these results, we performed B-in-
compatible kidney transplantation.
No rejection was seen without preo-
perative depletion of natural anti-
body and splenectomy. These results
may suggest that type B-incompati-
ble kidney transplantation might
possibly be performed without pre-
operative depletion of natural anti-
bodies.
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Introduction

Since Alexandre et al. [1] reported the first series of suc-
cessful scheduled ABO-incompatible kidney trans-
plants, many experiences of these cases have accumula-
ted. Removal of the anti-A or anti-B antibodies of the
recipients by plasmapheresis or immunoadsorption has
become an essential treatment for kidney transplanta-
tion across the ABO barrier [2-4]. As a result, graft
and patient survival are nearly equal to those of ABO-
compatible transplantation [9]. However, discussions
have been focused on only the anti-A or anti-B antibody
titer of the recipient, and quantitative evaluation of
ABO antigens in the kidney tissue of the donor has
been neglected. This study was undertaken to clarify
the characteristics of expression of AB antigens in kid-
ney tissue. We applied the above results to ABO-incom-
patible kidney transplantation clinically. We will report
here a successful B-incompatible transplantation with-

out special treatment such as plasmapheresis or sple-
nectomy.

Materials and methods

Thirty seven kidney specimens taken as biopsies from patients
who had nephritis or a transplanted kidney were analyzed in this
study. Fifteen were blood type A, 14 were type B, and 8 were
type AB. The specimens were stained with anti-A or anti-B anti-
body (monoclonal antibody, Nichirei) using the ABC method of
immunohistopathology. The stained dots in each section were re-
garded as the area and were analyzed by an image analyzer (IP-
100 apparatus, Asahi Corp.) to measure the amount of antigens.
The amount of blood antigen was expressed as a percent area
per field.
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Fig.1A-D Immunohistological stainings for blood type antigens
with anti-A or anti-B antibody (ABC method) x 400. A A antigen
in blood type A. B B antigen in blood type B. C A antigen in
type AB. D B antigen in type AB

Results

Antigen expression

Type A or B antigen was mainly expressed on vascular
endothelium in the glomeruli and interstitium, and not
in tubular cells or mesangial cells. In type A kidneys,
type A antigen was expressed 9.2 £ 2.7 % in the glomer-
uli and 5.6 £ 2.1 % in the interstitium. In type B kidneys,
B antigen was distributed only 0.7 = 1.4 % in the glomer-
uli and 1.8 = 1.4 % in the interstitium. In type AB, B an-
tigen was expressed only 1.4 £2.7% in the glomeruli
and 0.99 + 1.0 % in the interstitium, while type A anti-
gen was shown to be 9.3 +4.1% in the glomeruli and
4.5 +2.7% in the interstitium (Figs. 1-3).

Clinical application

On the basis of the above results, we performed a B-in-
compatible kidney transplantation. The patient was 43-

year-old man whose blood type was O. He had been gi-
ven insulin for 23 years, due to juvenile diabetes, and
had been on dialysis for 4 years. He received the kidney
from his 70-year-old mother whose blood type was B.
The IgM titer of anti-B antibody of the recipient was
128, and the IgG titer was 512. No depletion of antibo-
dies was planned before transplantation. Combination
therapy of cyclosporine, azathioprine, and prednisolone
was administered as a maintenance immunosuppres-
sion. Deoxyspergualin (5 mg/kg i.v.) was added for
7 days after transplantation. Following the transplanta-
tion, the titer of IgM dropped, remarkably, to 2 and
slightly increased to 4 in the 2nd week. Thereafter, the
titer was maintained at the level of 2 and no rejection
developed. The graft is functioning well after 16 months.

Discussion

Before the introduction of plasmapheresis or immu-
noadsorption to remove anti-A or anti-B natural anti-
body, kidney transplantation across the ABO barrier
usually resulted in irreversible rejection of the graft.
However, some B-incompatible grafts were reported to
function well. Since Alexandre et al. [1] recommended
a combination therapy of the preoperative removal of
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Fig.3 Amount of blood type antigens in interstitium

anti-A or anti-B antibody and splenectomy, this strategy
has become essential for incompatible kidney transplan-
tation. Since then, attention has been paid only to the
natural antibody titer of the recipients. It is likely that
the lower the antibody titer, the less hyperacute rejec-
tion was seen after transplantation [7].

Blood type antigens in the graft, however, have often
been overlooked. Breimer et al. [6] studied blood

type A antigens in A, type human kidneys, biochemical-
ly, and demonstrated the lack of certain blood type A
structures together with a low number of A determi-
nants in A, kidneys. These findings were helpful for un-
derstanding the mechanism under which successful kid-
ney transplantation from blood type A, kidneys to O re-
cipients can be carrier out. Breimer et al. [5] also
showed that the major blood type ABH carrier of kid-
ney tissue is the globo-series. Our study suggests that
the blood type B antigens are expressed very weakly in
kidney tissue, compared with type A antigens. Very few
data are available concerning the presence of globo-B
antigen in kidney tissue [8]. Further study will be nee-
ded for a better knowledge about the distribution of
ABH antigens in kidney tissue.

In our reported case, the preoperative depletion of
natural antibody and splenectomy were intentionally
avoided. Ota et al. [9] reported the results of 51 cases
and recommended a reduction of antibody titers below
16 at the time of transplantation for a successful out-
come. Although this patient showed a high titer of nat-
ural antibody against B antigen before transplantation,
the titer dropped just after transplantation and main-
tained at low level thereafter. Deoxyspergualin adminis-
tered soon after transplantation might play a role in in-
hibiting B cell activation.

We conclude that not only the anti-blood type anti-
gen titer but also the blood type antigen in the graft
should be considered for ABO incompatible transplan-
tation. Moreover, it is likely that B-incompatible trans-
plantation could be successtully performed without the
depletion of natural antibodies.
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