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ABSTRACT 

The author experienced 8 cases of renal allograft in HLA-identical sibling pairs, out 
of which rejection was noted on 2 cases (25 %), but 5 years' actuarial graft survival 
rate was 100%. 

According to the records the first year's graft survival rate is rainged from 85% to 
100%, and in many cases rejection have occorred at a frequency of 40 % or over. 
Upon studies of these reports, an analysis revealed that there is a possibility of including 
rejections caused by mistypings and low-dose immunosuppressions. 

INTRODUCTION 

In the clinical renal transplantation it is 
widely known that there is a correlation ·be
tween histocompatibility and graft survival rate 
upon renal transplantation. As the major 
histocompatibility angigen of human, HLA
antigen is well known, in human, except for 
identical twins, graft. survival rates upon renal 
transplantation conducted in HLA-identical 
siblings corresponding with each other as close 
as possible in histocompatibility are extremely 
favorable compared with that of 1-haploidentical 
and nonidentical groups6• 26• 30>. However, even 
in the well-matched renal allografts some re
jections were· noted4•12• 29• 46• 47>, which leaves 
something to be clarified about correlations be
tween the results of renal transplantation and 
histocompatibility. 

The author up to April, 1983, experienced 8 
cases of renal allograft in HLA-identical sib
lings, and noted 2 cases of rejection onset. 
The rejections occurred on HLA-identical sib
ling pairs are reported below together with 
some. literal discussions. 

*' ±DE~tt. i1mEB1*ft. ~1*~U1E. EB$1*?X. /\i!Ji rit 
IDiX : HLA-identical sibling Fl'li~r.:toyt- Q ljlff$~ 

MATERIAL AND METHODS 

A total of 89 renal transplantations were 
conducted including 59 cases from September, 
1971 to April, 1983 at the Second Depertment 
of Surgery, Hiroshima University School of 
Medicine, and 30 cases from December, 1977 to 
October, 1982 at the Municipal Uwajima Hos
pital; out of which 8 cases determined as HLA
identical siblings genetically by the histocom
patibility test (combining with the family study) 
were used. One of these 8 cases was of the 
cadaver renal transplantation. 
1) HLA typing: 

HLA-A, B, or C typing was conducted by 
the lynphocytotoxicity test16), while HLA-DR 
typing was carried in accordance with the 
cytotoxicity test using B-cells separated from 
peripheral blood by the Nylon-wool column 
method13>. Detected antigens were A : 14, B : 
35, C : 5 and DR : 15 respectively. 
2) D typing (Mixed lymphocyte culture): 

It was conducted in accordance with Fuku
da's micromethod17>. That . is, 5 x 104 respond
ing cells and 5 x 104 stimulating cells (6°Co 
(2000 rad)-treated), as 0. 1 ml of the cell suspen-
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sion respectively, were mixed, cultured at 37° C 
in the presence of 5 % C02 for 6 days by 
microculture plate (NUNC), and uptake of 3H
TdR was indicated as the stimulation index 
(S. I.). 
3) Cell mediated lympholysis (CML): 

It wa~ conducted in accordance with Ono's 
method34) as reported previously. That is, 
MLC to induce effector cells was conducted 
with 1x106 cells/ml each of responding. cells 
and stimulating cells in a culture tube (Falcon 
3033) for 5 days. For target cells, the cells 
labelled with 51 Cr after 3 days' culture adding 
PHA-P (Difeo), to lymphocytes of stimulating 
cell donor in MLC were used. As to cell
mediated lympholysis 1 x 106 effector cells were 
added to 1 x 104 target cells and cultured at 
37° C in the presence of 5 ,% C02 for 4 hours, 
and radioactivity of emitted 51Cr was measured 
as experimental release. Spontaneous release 
was estimated by measuring 51Cr emitted upon 
single culture of the same number of the target 
cells, while maximum release was estimated 
by measuring 51Cr emitted upon suspending 
the same number of target cells in distilled 
water containing 1.%' triton (Nakarai Chemical). 
A % cytotoxicity was calculated from the fol
lowing formula as CML: 
% cytotoxicity 

Experimental release-Spontaneous release 
Maximum release -Spontaneous release 

xlOO 

4) Cytotoxicity test: 
According to the Nylon-wool column method, 

T and B cells were separated from peripheral 
blood. For anti-T cell antibody and warm 
anti-B cell antibody, lymphocytes and serum 
were incubated at 37°C for 1 hour and upon 
addition of complement reacted for 2 hours. 
For cold anti-B cell antibody, B cells and 
serum were incubated for 1 hour at 4°C, and 
upon addition of complement reacted for 2 
hours. 

Table 1 shows two protocols of the im
munosuppressive therapy (Table 1). LD 16, 
LD 36 and CD 2 were treated with the proto
col (2), and the others with the protocol (1). 
Rejection was determined by clinical findings, 
immunological monitoring18

1
88 ', and by histo

logical findings to be firmly diagnosed whenever 
feasible to be biopsied. 

Table 1. 

Immunosuppression in Renal Transplantation (1) 
(1978. 2'"" 1.~80., .· 3) 

1) ALG 
10'""20 mg/kg/day, for 2 weeks, daily 

2 ) Azathioprine 
-2, -1···2 mg/kg/day 
O, +1, +2 .. ·5 mg/kg/day 
tapering to maintenance dose of 2'""3 mg/kg/ day 
(WBC>6000/mm3 ) 

3 ) Methylprednisolone (Solu-Medrol®) 
0, +1, +2 .. ·20mg/kg/day (i. v.) 

4) Methylprednisolone (Medrol®) 
-l···lOOmg/day (p. o.) 
0 ... 52 mg/day (p. o.) 
+ l'"'-'+4 ... 120'"'-'80 mg/day (p. o.) 
+5'""+7···80'""64 mg/day (p. o.) 
+8'""+14· .. 64'""36mg/day (p. o.) 
then tapering to maintenance dose of 0. 25 mg/kg 
/day 

5 ) Local irradiation 
150R local irradiation···3'""4 times in early 
postoperative period 

Immunosuppression in Renal Transplantation (2) 
(1980. 5'"'-'1982. 12) 

1) ALG 
10'""20 mg/kg/day, for 2 weeks, daily 

2 ) Azathioprine 
-2, -1 .. ·2mg/kg/day 
0, +l, +2 .. ·5mg/kg/day 

3) Bredinin 
-z.-...., ... 2'"'-'3 mg/kg/day 

4) Methylprednisolone (Solu-Medrol®) 
0, + 1, + 2 .. ·20 mg/kg/ day 

5) Methylprednisolone (Medrol®) 
-1 .. ·lOOmg/day (p. o.) 

. o ... o mg/day (p. o.) 
+1'""+4 ... 120'""80mg/day (p. o.) 
+5'""+7· .. 80'""64 mg/day (p. o.) 
+8'""+14 ... 64'""36 mg/day (p. o.) 
then tapering to maintenance dose of 0. 25 mg/kg 
/day 

6 ) Local irradiation 
150R local irl;'adiation·"3'""4 times in early 
postoperative period * administration of Azathioprine and Bredinin in 

early postoperative period 
PBL Azathioprine 

(/mm3) (mg/day) 

<3,000 0 
3,000~4,000 25 
4,000~5,000 50 
5,000~6,500 75 
6,500~9,000 100 
9,ooo< 125 

Bredinin 
(mg/day) 

0 
50 
50 
50 
50 
50 
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Table 2. HLA Identical Sibling Cases in. Renal Tqmsplantation 

Case .Sex Age Donor Blood Transfusion Graft S-Creat. (Preop.) Survival 

LD 13 Male 29 Brother (30) + BY lM 1.2 (mg/dl) 

LD 16 Male 44 Sister (46) 6Y SM 1.5 
CD 2 Male 50 Sister (41) 4Y 4M 1.9 
LD 36 Male 41 Sister (38) 2Y 5M 1.6 

*LD 17 Male 32 Sister (34) 6Y lM 7.0 

*ULD 4 Male 27 Brother (35) · 4Y 4M 1.8 
ULD 11 Male 25 Brother (23) 2Y 9M 0.8 
ULD 15 Male 49 Sister (42) lYllM 1.2 

* Rejestion Case 

Table 3. HLA & Typing in HLA Identical Siblings of Renal Transplant 

Locus 

Case 

HLA Phenotype . ABO .. 

A B 

LD 13 9,11 W51,15 
LD 16 2,W31 W48,W39.l 

CD 2 2,W31 W51,W35 

LD 36 9,W31 W51,W35 . 

*LD 17 2,W24 7,W46 

*ULD. 4 9,11 7,W60 
ULD 11 9,- W6,W6 
ULD 15 9,- W48,8W57 

* Rejection Case 

RESULRS 

Table 2 shows HLA-identical sibling cases, 
and Table 3 shows HLA and ABO types in 
HLA-identical siblings (Tables 2 & 3). Orie 
out of 8 cases, CD 2, was of cadaver renal 
transplantation. 

Prognosis of six cases, LD 13, LD 16, CD 2, 
LD 36, ULD 11 and ULD 15, were uneventful 
without experiencing rejection, and at present 
·they are under graft survival of 8 years & 1 
mon tbs, 6 years & 2 months, 4 years & 10 
months, 2 years & 11 months, 3 years & 3 
months and 2 years & 5 months respectively 
showing favorable renal functions with S-crea
tinine of 1. 2, 1. 5, 1. 9, 1. 6, 0. 8 and 1. 2 mg/dl 
respectively. 

The author experienced two cases of rejection 
out of 8, namely, LD 17 and ULD 4. Fig. 1 
shows the course of LD 17 (Fig. 1). One 
week after the operation the patient had a 
gastrointestinal bleeding and diagnosed as 
multiple duodenal ulcer by the endoscopical 

c DR D (S.I) 

l,W9 0.9 0 
W7,- N J3,- 1.0 c 
W3 N.D A 

W3 ·ws,N J2 1.8 0 
X46,W3 W8,l,4 1.1 AB 

W3 

W4 

:4 0.9 A 

1.7 0 
2.9 B 

examination. Maintaining favorable renal func
tion the patient was cured by the conservative 
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therapy as blood transfusion, ets. Scince about 
1 month after the operation gradually renal 
hypofunction appeared, which was determined 
as rejection. Even after the pulse therapy with 
Solu-Medrol and local irradiation, renal hypo
function was not improved being gradually 
aggravated. For the time being, 6 years and 
6 months after transplantation, BUN is 28 mg/ 
dl, and S-creatinine is 6. 5 mg/dl. In this case 
rejection was clinically determined and con
firmed later by biopsy. Because renal hypo
function progressed extremely slow, hemodia
lysis has not been needed up to date. Before 
onset of renal hypofunction no complication 
with infectious diseases considered to be a 
precipitating cause of rejection was noted. 
Table 4 shows the red cell types of this case 

Table 4. Red Cell Typing (LD 17) 

Recipient 
Donor 

ABO 

AB 
A 

MN 

MN 
MN 

Rh p 

cDE P( +) 
CcDEe P(+) 

(Table 4i. MN and P of the donor and the 
recipient are corresponding with each other, 
while Rh is not. C and e are the brought-in 
antigens to. the recipient. Irregular antigen in 
red cells was negative. Meanwhile, this is a 
transplantation of different red cell types from 
A to AB. 

Table 5 shows the results of MLC and CML 
reactions on each case followed up for the 
purpose of detecting the cellular immunity. 
Including LD 17 with rejection, MLC reaction 

Table 5. Cellular immunity of renal allograft recipients in HLA-identical siblings 

LD 13 

LD 16 

LD 17 

LD 36 

anti-
T 

panel 
WB 

CB 

anti-
T 

donor 
WB 

CB 

anti-
T 

recipient 
WB 

CB 

MLC (S. I) 

Pre. Tx. Post. Tx. 

0.9 0.9(1 Y7M) 

1.0 0.9(2M) 

1.1 l.1(3M) 

1.8(1Y8M) 

1.8 l.3(1M) 

Pre. Tx. 

RDm-D 0.5% 
Um-U 37.7% 

CML 

Post. Tx. 

RDm-D -9.0% (2M) 

RDm-D -7.1% (3Y6M) 

R-D 0.2%(1Y9M) 

RDm:-D-6. 5% (2Y) 

RDm-D -3. 0% (1 W) 

RUm-U 83.8% 
RDrn-D -4.5% (lM) 

RUm-U 42.5% 

Table 6. Cytotoxic Antibody in Recipient Serum (LD 17) 

Tx lW lM 2M 6M lY 1.5Y 2Y 2.5X 3Y 3.5Y 4Y 4.5Y 5Y 5.5Y 
i 

+ 

+ + 

+ 

+ 

+ 
n.d 

+ 

+ 
n.d 

L.-.'_f_-_-_-_-_-_-_-+_-_-_-_-_-_J:::J 

!~ ~ ~ ± ~ ~~ ~~~ ~ ~f ~ ~ ~ ~~ ~ ~ ~f ~~} 
+ + 
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was, throughout the pre- and post-operative 
courses, always nagative. As to CML, only 
one case, LD 36, was detectable preoperatively, 
but including LD 17 all of them were negative 
to the donors. 

Table 6 shows detection of cytotoxic antibody 
in the recipient serum of LD 17. That is, 
using lymphocytes of 20 healthy persons, the 
donors and recipients, anti-T celJ antibody, 
warm anti-B-cell antibody and cold anti~B cell 
antibody in the recipient serem at every stage 
were detected. Warm anti-B cell antibody 
appeared for the panel cells, donor cells, and 
recipient cells during 3-5 years after transplan
tation. Furthermore, cold anti-B cell antibody 
for the panel cells was detected from 1. 5 years 
after transplantation continuously. As to anti
body for the donor cells, warm B cell antibody 
only was detected during 3. 5-4. 5 years after 
transplantation. 

In case of ULD 14 on the lOOth day after 
the operation, rejection was noted due to in
crease of weight and serum creatinine, derease 
of urine volume, which however was recovered 
being mild and easily reacted with anti-rejection 
therapy. After that no more rejection was 
experienced and now under the graft survival 
of 4 years and 4 months, favorable renal func
tions can be maintained with S-creatinine of 
1. 8 mg/dl. 

DISCUSSION. 

Weil et al. so> experienced 4 cases of identical 
twin renal isograft, either one of which was 
reported to be of favorably graft survival with
out immunosuppressive therapy. Thus, in the 
identical twin renal isograft corresponding with 
major and minor histocompatibility antigen, 
immunosuppression is not needed50 • However, 
in case of HLA-identical siblings compatible 
with HLA antigen, which is an MHC of human, 
the minor antigen system cannot be said always 
compatible. Table 7 shows a summery of those 
reports on renal allograft in HLA-identical 
sibling pairs (Table 7). 

According to the table, graft survival of renal 
allograft in the HLA-identical siblings is about 
87-100% in one year, which is quite favorable 
compared with other HLA-mismatched groups. 
Furthermore, even after 2, 4, and 5 years it is 
maintaining high graft survival rates, which is 
characteristic. However, even in case with 
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these favorable HLA compatibilities it is report
ed that at a frequency higher than 50% rejection 
is occurred30• 46• 48>. As reported, most of them 
are mild and easily treated with anti-rejection 
therapy, although some of them are reported 
to result in a graft loss6• 29, 30>. 

However, in these cases there are two prob
lems. One of them is a typing determined as 
HLA-identical, i.e., a possible mistyping. An
other one is a possibility on onset frequency 
of rejection varying by immunosuppressive 
therapies. That is, being HLA-identical, if 
immunosuppression is reduced or ceased, rejec
tion might possibly be occerred concerning with 
other transplantation antigen systems than HLA. 
To study this probhem, the HLA typing and 
the immunosuppressive therapy are indicated 
in Table 7. 

That is, in the reports of Hors et al. 23> and 
Kountz26>, they have determined them as HLA
identical with HLA-A and B typing only. In 
addition MLC has conducted on nearly a half, 
13 cases, out of 26 cases of Cheigh et al.6> and 
on 26 cases only in 100 cases of Ascher et al.4> 

It easily causes mistyping in determination of 
the correct genotype as well as makes HLA-A 
and B loci crossing ever D locus to determine 
that HLA-identical without carrying MLC. 

Furthermore, from the report of Hors et al. 
in 197123> to that of First et al. in 198115>, no 
DR typing has been conducted. Many reports 
state about importance of DR-typing on the 
same level as that of MLC typings, 1, 8, 21, 24, 37, rn, 

regarding influence on graft survivals. Lenhard 
et al. 27 ' state that DR better correlates with 
graft survival than A and B loci, while Al
brechtsen et al.2> state that regardless of pre
operative blood transfusion, DR matching well 
correlates with graft survival. In cadaveric 
allograft, too, Deierhoi et al. 11> report that DR 
matching correlates with graft survival. There
fore, in case when either MLC (D) antigen or 
DR antigen is mismatched, even if HLA-A 
and B antigens are matched, there is a large 
possibility of causing rejection. 

As to irnmunosuppression, Descamps et al. 12> 

Cheigh etal. 6> Seigler et al. 48> and First et al. 15> 

reduced or ceased administration of steroid due 
to the reason of being HLA-identical siblings. 
For example, Descamps et al. 12> reported that 
rejection noted on 15 cases out of 32, which 
however is under reduced administration with 

steroid. Cheigh et al. 5> reported on graft loss 
with 8 cases out of 26, in which however more 
than a half of them have not performed MLC 

Seigler et al. 48> observed rejections at a high 
rate of 60 %, with 26 cases out of 43, in which 
steroid is being reduced or suspended. First et 
al. 15> and Morimoto et al. 30> tried to reduce or 
suspend steroid administration on renal allo
graft recipients of HLA-identical sibling pairs, 
and reported on the results. First et al.rn 
suspended doses of steroid with 18 cases 10-21 
months after transplantation, and experienced 
rejections on 7 cases, although in either case 
it has mild and easily recoverable. Morimoto 
et al. 30> reduced the amount of steroid to 1/2 
or lower than the initial dose with 6 cases out 
12, and found onset of rejection on 5 cases. 

Thus, the reports in the past on the fact that 
rejection was onset at a high rate of 40-60% 
on renal allografts of HLA-identical sibling 
corresponding with human MHC, i. e., HLA 
antigen, are considered to be possibly based 
on mistyping and reduction or suspension of 
immunosuppression. 

The cases of Morimoto et al. can be of nearly 
the same as that of the author's· referring to 
typing. Although the number of cases is few, 
a comparison within these cases shows a possi
bility of thus reduced or suspended immunosup
pression that resulted in a higher onset fre
quency of rejection on the cases of Morimoto 
et al. 

In the cases of the author's LD 17 had a 
rejection leaving renal hypofunction. The ma
jor cause is assemed to be that temporarily 
steroid had to be reduced in doses due to post
operative gastrointestinal bleeding. Further
more in this case, being a transplantation in 
different blood types, from A to AB, there was 
no antigen newly brought into the recipient as 
to the ABO type. In RhJ C and e are the 
brought-in antigens to the recipient, which 
possibly are related to the cause of rejection. 
As to Rh, van Hoof et al. 22> reported that Rh 
compatibility does not give any influence on 
graft survival rate, while Murray et al.31> and 
Opelz et al. 38> state that Rh positive patients 
show the better graft survival rates than the 
nagativ·e patients. To make it sure, irregular 
antibody of red blood cell was detected in LD 
17, which however resulted in a negative reac· 
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tion. There is a report stating that male Y
antigen, which is a minor antigen, is related to 
rejection1•,zo,rn, but from the case of LD 17 
being a transplantation from female to male, no 
relation with Y-antigen can be considered. 

According to the data of Ono, CML of renal 
allograft recipients in identical sibling pairs do 
not show any response as same as the autoreac
tion. Furthermore, as to acute rejection, CML 
shows a positive reaction33', but in case of 
chronic rejection CML does not show any pos
itive reaction at all including identical pairs. 
Referring to the author's case, too, including 
LD 17 with chronic rejection, all of them were 
negative for MLC and CML. 

From the results of detecting cytotoxic anti
bodies, it is noted that cold B-cell antibody 
appears against panel cells about 1. 5 years 
after transplantation, which does not appear 
against donor cells, which at the same time 
can be considered as autoantibody reacting also 
with the recipient cells. Thus, in serum of the 
recipient, specific antigen to the donor cells was 
not identified and from the detection of cytotoxic 
antibody no favorable results explaning rejection 
was obtained. 

Rejection on renal allograft in HLA-identical 
sibling pairs are mild and easily treatable, but 
a few of them surely result in the graft loss. 
Morimoto et al. 30 ' noted a graft loss on one 
case with usual immunosuppression. As a 
cause of such rejection, an unknown antigen 
in HLA system or other major antigens can be 
considered. It is also possible to be ralated 
with minor antigens as H-Y antigen, Rh anti
gen, Lewis antigen, etc., and variety of the 
rejection is possibly due to qualitative and 
quantitative differences of the minor antigens. 
It must be clarified as to frequency of rejection 
and graft loss of renal allograft of HLA-iden
tical siblings executed with immunosuppression 
similar to non-identical ones after correction of 
mistyping. The author experienced such a low 
onset frequency of rejection on our series of 
HLA-identical sibling pairs, which can be ex
plained that because tissue typing was carefully 
executed including the family study on HLA-A, 
B, C, D and DR, and immunosuppression was 
performed as same as non-identical cases. For 
the time being there is no graft loss, which sug
gests a fact that in view of the present status 
no sufficient clarification being made on minor 

antigens, nearly 100% of the graft survival rate 
can be achieved in renal transplantation in the 
HLA-identical sibling pairs, if immunosuppres
sion is conducted as usual. 

REFERENCE 
1. Albrechtsen, D., Bratlie, A., Kiss, E., Solheim, 

B. G., Thorensen, A. B., Winter, N. and 
Thorsby, E. 1979. Significance of HLA matching 
in renal transplantation; a prospective one-center 
study of 485 transplants matched or mismatched 
for HLA-A, B, C, D and DR antigens. Trans
plantation 28(4) : 280-284. 

2. Albrechtsen, D., Flatmaek, A., Jervell, J., 
Solheim, B. and Thorsby, E. 1978. HLA-DR 
antigen matching in cadaver renal transplanta
tion. Lancet: 825. 

3. Albrechtsen, D., Moen, T., Flatmark, A., 
Halvorsen, S., Jakobsen, A., Jervell, J., 
Solheim, B. G. and Thorsby, E. 1981. Influence 
of HLA-A, B, C, D and DR matching in renal 
transplantation. Transplant. Proc. XIll(1) : 924-
929. 

4. Ascher, N. L., Simmons, R. L., Noreen, H. von 
Hook, E., Howard, R. J., Sutherland, D. E. R. 
and Najarian, J, S. 1979. 100 HLA-identical 
sibling transp]ants; prognostic factors other than 
histocompatibility. Ann. Surg. 189 : 209-216. 

5. Bach, J. F., Debray-Sachs, M., Crosnier, J.M., 
Kreis, H. and Do.nnont, J. 1970. Correlation 
between mixed lymphocyte culture performed 
before renal transplantation and kidney function. 
J. Clin. Exp. Immunol. 6 : 821-827. 

6. Cheigh, J. S., Chami, J., Stenzel, K. H., Riggio, 
R.R., Seal, S., Mouradian, J, A., Fortino, M., 
Stubenbord, W. T. and Rubin, A. L. 1977. Renal 
transplantation between HLA-identical siblings; 
comparison with transplants from HLA-semi-iden
tical related donors. N. Engl. J. Med. 296(18) : 
1030-1034. 

7. Conchrum, K. C., Perkins, H. A., Payne, R. 0., 
Kountz, S. L. and Belzer, F. 0. 1973. The 
corelation of MLC with graft survival. Transplant. 
Proc. V (1) : 391-396. 

8. Cochrum, K. C., Salvatiera, 0., Perkins, H. A. 
and Belzer, F. O. 1975. MLC testing in renal 
transplantation. Transplant. Proc. VII : 659-662. 

9. Dausset, J., Hors, J., Busson, M., Festenstein, 
H., Dip. Bact., Path, M. R. C., Oliver, R. T. D., 
Chir, M. B., Paris, A. M. I. and Sachs, J. A. 
197 4. Serological defined HLA antigens and long
term survival of cadaver kidney transplants; a 
joint analysis of 918 cases performed by France
transplant and the London-transplant group, New 
Engl. J. Med. 290 : 979-982. 

10. Dausset, J. and Hors, J, 1973. Statistics of 416 
consecutive kidney transplants in the France 



8 K. Dohi et al. 

transplant organization. Transplant. Proc. V ( 1) : 
223-229. 

11. Deierhoi, M. H., Radvany, R. M. and Wolf, 
J. S. 1981. Correlation of B-cell antibodies and 
clinical course in DRw-typed renal allograft re
cipients. Transplant. Proc. Xlll(1) : 942-944. 

12. Descamps, B., Hinglais, N. and Crosnier, J. 
1973. Renal transplantation between 33 HLA 
identical siblings. Transplant. Proc. V (1) : 231-
236. 

13, Dohi, K., Fukuda, Y., Ono, E., Tabe, Y., Ya
hata, H. and Sakurada, H. 1980. HLA-DR 
typing method by B cell cytotoxicity test. Im
munohematology 2(3): 360-365. 

14. Fauchet, R., Genetet, B., Suet, C., Busson, 
M., Hors, J. and Dausset, J. 1979. Matching 
for HLA-DR antigens in renal transplantation. 
Transplantation 27(4) : 288-289. 

15. First, M. R., Munda, R., Kant, K. S., Fidler, 
J.P. and Alexandar, J.M. 1981. Steroid with
drawal following HLA-identical related donor 
transplantation. Transplant. Proc. Xlll(1) : 319-
322. 

16. Fukuda, Y., Dohi, K., Asahara, T., Ono, E., 
Nishimura, S., Takasugi, S., Fukuda, S. and 
Ezaki, H. 1976. Method of human histocompat
ibility testing, especially lymphocytotoxicity test. 
J. Hiroshima Med. Assoc. 29 : 851-859. 

17. Fukuda, Y., Asahara, T., Yahata, H., Tabe, 
Y., Ono, E., Dohi, K., Ezaki, H., Kunikami, 
Y. and Nakashima, K. 1979. Collection of 
homozygous typing cell (HTC) for HLA-D typing. 
Igakunoayumi 111 (2) : 90-92. 

18. Fukuda, Y ., Yahata, H., Tabe, Y ., Ono, E., 
Takenaka, M., Yamane, S., Tanaka, I., Asa
hara, T. and Dohi, K. Studies of immunological 
monitoring in renal transplant recipients. Japan 
Transplantimmunology 2 : 73-85. 

19. Goulmy, E., Termijitelen, A., Bradley, B. A. 
and van Rood, J. J. 1982. Y-antigen killing by 
T cells of women is ristricted by HLA. Nature 
266 : 544-545. 

20. Goulmy, E., Bradley, B. A., Lansbergen, Q. 

and van Rood, J. J. 1978. The importance of 
H-Y incompatibility in human organ transplanta
tion. Transplantation 25(6) : 315-319. 

21. Hamburger, J., Crosnier, J., Descamps, B. and 
Rowinska, D. 1971. The value of present methods 
used for the selection of organ donors. Trans
plant. Proc. III : 260-267. 

22. van Rood, J.P., Schippers, H. M.A., van der 
Steen, G. J. and van Rood, J. J. 1972. Efficacy 
of HLA matching in Eurotransplant. Lancet: 
1385-1388. 

23. Hors, J., Feingold, N., Fradelizi, D. and 
Dausset, J. 1971. Critical evaluation of histocom
patibility in 179 r~na.l transplants, Lancet: 609-
913, 

24. Jannet, M. 1970. Histocompatibility testing using 
leukocyte typing and mixed lymphocyte culture 
in kidney dransplants. Helv. Med. Acta 35: 168-
179. 

25. Kissmeyer-Nielsen, Suejgaars, A., Fiedborg, 
0., Posborg, V., Lund, F., Clausen, E., 
Thaysen, J. H., Kemp, E., Srensen, H. R., 
Thprsby, E., Brodwall, E., Flatmark, A., 
Bergan, F., Enger, E., Malm, 0. J., Sandberg, 
L., Lindholm, A., Gelin, L. E., Hogman, C., 
Fiellstrom, K. E., Thoren. L.. Moller. E., 
Magnusson, G., Low, B., Messeter, L., Lind
holm, T., Lindstedt, E., Kuhlback, B., Lind
strom, B., Hiller, W., Bauditz, W., Bunger, 
R. and Klosterhalfen, K. 1971. Scandiatras
plant; preliminary report of a kidney exchange 
program. Transplant. Proc. 111(2): 1019-1029. 

26. Kounh, S. L. 1973. Clinical transplantation-an 
overview. Transplant. Proc. V(1): 59-65. 

27. Lenhard, V., Roelcke, D., Dreikorn, K., 
Wernet, P., Muller, G., Bockhorn, H., Born
Zacherh, D., Fassbinder, W., Fetta, R. F., 
Jansen, A. M., Wilms, H., Halbfass, H.J., 
Gumbel, B., Albert, F. W., Ewald, R. W., 
Sprenger-Klasen, I., Fischer, M. and Gold
mann, S. F. 1981. Significance of Lewis and 
HLA system in kidney transplantation; a mul
ticenter study in Germany. Transplant. Proc. 
XIII(1) : 930-933. 

28. Martins-DA-Silvia, B., Vassalli, P. and Jannet, 
M. 1978. Matching renal grafts. Lancet: 1047-
1048. 

29. Montoliu, I., Cheigh, J. S., Moradian, J. A., 
Suthanthiran, M., Riggio, R. R., Rubin, A. L. 
and Stenzel, K. H. 1979. Delayed hyperacute 
rejection in recipients of kidney transplants from 
HLA identical sibling donors. Amer. J. Med. 
67 : 590-596. 

30. Morimoto, T., Takagi, H., Yasue, M., Akaza, 
T., Uchida, IC, Yamada, M., Ishii, T., Tomi
naga, Y., Kamura, H., Ohara, S. and Nase
gawa, I. 1982. Studies of rejection in HLA 
double haplotype identical of renal tranaplanta
tion. Jap. J. Transpl. 7(2) : 98-103. 

31. Murray, S., Dewar, P. J., Uldall, P.R., 
Wilkinson, R., Kerr, D. N. S., Taylor, R. M. 
R. and Swinney, J. 1974. Some important factors 
in cadaver-donor kidney transplantation. Tissue 
Antigens 4 : 548-557. 

32. Oliver, R. T. D., Sachs, J. A. and Festenstein, 
H. 1973. A collaborative schema for tissue typing 
and matching in renal transplantation; VI. clin
ical relevance of HLA matching in 349 cadaver 
renal transplants. Transplant. Proc. V(1): 245-
251. 

33. Ono, E., Fukuda, Y., Asahara, T., Tabe, Y., 
Yahata, H., Dohi, K., Ezaki, H. and Mannami, 
M.. 1982, Si~nificance qf cell-mediated-lymJ?ho-



Renal Transplantation in HLA-Identical Sibling Pairs 9 

lysis (CML) in renal transplant recipients. lga
kunoayami 122(10) : 870-872. 

34. Ono, E., Fukuda, Y ., Ta be, Y ., Y aha ta, H., 
Dohi, K. and Ezaki, H. 1981. Cell-mediated
lympholysis (CML) in renal transp~antation. Jap. 
J. Transplant. 16(6) : 463-469. 

35. Ono, E. (personal communication) 
36. Opelz, G., Mickey, M. R. and Teraskaki, P. I. 

1977. HLA matching and cadaver kidney trans
plant survival in North America; influence of 
center variation and presensitization. Transplanta
tion 23(6) : 490-497. 

37. Opelz, G. and Terasaki, P. I. 1977. Significance 
of mixedleukocyte culture testing in' cadaver kidney 
transplantation. Transplantation 23(6) : 375-380. 

38. Opelz, G. and Terasaki, P. I. 1979. Cadaver 
kidney transplants in North America, analysis 
1981. Dial. Transplant. 8 : 167-172. 

39. Oriol, R., Carton, J., Yvart, J., Bedrossian, 
J., Duboust, A., Bariety, J., Gluckman, J.C. 
and Gagnadoux, M. F. 1977. Role des susternes 
Lewis (Le-le) et secreteur (Se-se' clans le rejet 
des graffes renales, C.R. Acad. Sci., Paris 285 : 
1083-1085. 

40. Oriol, R., Carton, J., Yvert, J., Bedrossian, 
J., Duboust, A., Bariety, J., Gluckman, J.C. 
and Gagnadoux, M. F. 1978. The Lewis system; 
new histocompatibility antigens in renal trans
plantationkLancet: 57 4-575. 

41. Payne, R. 0., Perkins, H. A., Kountz, S. L. 
and Belzer, F. 0. 1971. Unrelated kidney trans
plants and matching for HLA antigens, Trans
plant. Proc. 111(2) : 1036-1041. 

42. Perkins, H. A., Kountz, S. L., Belzer, F. 0., 
Kidd, K. K. and Payne, R. 0. 1973. Selection 
of potential recipients. Transplant. Proc. V(1) : 

237-243. 
43. Persijin, G. G., Gabb, B. W ., van Leewen, A., 

Nagtegaal, A., Hoogeboom, J. and van Rood, 
J. J. 1978. Matching for HLA antigens of A, B 

and DR loci in renal transplantation by Euro
transplant, Lancet,: 1278-1281. 

44. Pfeifer, P. F. and Thorsby, E. 1982. HLA
ristricted cytotoxicity against male specific (H-Y) 
antigen after acute rejection of an HLA-identical 
sibling kidney; clonal distribution of the cytotoxic 
cells. Transplantation 33(1) : 52-56. 

45. Sada, M., Watanabe, K., Uchida, H., Endo, 
T. and Kashiwagi, N. 1982. Importance of DR 
antigen in living related renal transplantation; 
DR matching and B cell crossmatch. Jap, J. 
Transplant. 17(3) : 159-167. 

46. Salvatiera, 0. JR., Amend, W., Vincenti, F., 
Potter, D., Stoney, R., Duca, R. and Feduska, 
N. 1981. 1500 renal transplants at one center; 
evaluation of a strategy for optimal success. Amer. 
J. Surg. 142 : 14-20. 

47. Segall, M., Bach, F. H., Bach, M. L., Hussey, 
J. L. and Vehling, D. T. 1975. Correlation of 
MLC stimulation and clinical course in kidney 
transplants. Transplant. Proc. VII (1) : 41-43. 

48. Seigler, H.F., Ward, F. E., McCoy, R. E., 
Weinerth, J. L., Gunnels, J.C. and Stickel, 
D. L. 1977. Long-term results with forty five 
living related renal allograft recipients genotypical
ly identical for HLA. Surgery 81 (3): 274-683. 

49. Stheredge, E. E., Schmidtke, R., Shons, A. R. 
and Najarian, J. S. 1974. Mixed leukocyte cul
ture reactivity and rejection in renal transplanta
tion in HLA-identical siblings. Transplantation 
17(5) : 537-539. 

50. Weil, R.III., Sterzel, T.E., Porter, K.A., 
Kershaw, M., Schroter, G. P. J. and Koep, L. 
J. 1980, Renal isotransplantation without im
munosuppression. Ann, Surg. 19 (1) : 108-110. 

51. Woodreff, M. F. A., Nolan, B., Anderton, J. L., 
Abouna, G. M., Morton, J.B. and Mel. Jenkins, 
A. 1976. Long survival after renal transplantation 
in man, Br. J. Surg. 63 : 85-101. 




