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ABSTRACTS 

Large doses of antihuman lymphoblast globulin (AHLG) were used prophylactically 
in three recipients of renal allografts from living related donors. These recipients 
received 1, 500 mg/day of AHLG for 14 days begining on the second day before 
transplantation in addition to the standard immunosuppression. Serum AHLG levels, 
serum anti-AHLG antibodies and T cell subsets were checked serially. The results 
were as follows: 
1) No side effects and or complications of AHLG were encountered in these recipients. 
2) None of patients treated with AHLG had any rejection episodes within three 

months after transplantation but after that several rejections occurred in two patients. 
3) Maximum serum AHLG concentrations, reached at 10-12 days after transplantation, 

ranged from 252 mg/dl to 465 mg/dl. Serum AHLG levels were detected at least 
one month after final injection of AHLG. 

4) No patients made detectable antibodies to horse lgG. 
5) The values of T cell counts, % T cell and T cell subsets (Leu 3a/2a) varied 

considerable from patient to patient, in two cases were kept moderately low by AHLG 
treatment. We concluded that the effect of AHLG on T cell subsets was not 
distinctive. 
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INTORODUCTION 

Since 15 years or more ago antihuman lym­
phocyts serum has been employed clinically for 
renal allografts21>. However, among the reports 
available some state that it is apparently effec­
tive to extend renal graft survival25• 26• 28>, and 
some state that it is completely not effective 
in view of graft suvival rate10,31). The most 
apparent reason of that is different ways of 
producing antilymphocyte serum and different 
immunogen13• 19• 20• 31>. 

clinical cases17• 20> and the results of animal 
experimental studies32> the more the graft sur­
vival improves when the longer and larger 
administration is given. However, actually there 
is few antilymphocyte serum available with 
less side effect upon massive amdinistration. 

On the other hand difference in dosage, such 
as dose, time and term of application, can 
hardly be ignored. In view of the records from 

The authors used to dose comparatively large 
amount of antilymphocyte serum prophylactical­
ly, i.e., at 500-1, 000 mg/day, and succeeded to 
completely inhibit acute rejections for a month 
after transplantation6>. Thus, this time for the 
purpose of obtaining further prolonged control 
of rejection such as a massive dose as 1, 500 
mg/day of antilymphocyte serum was dosed on 
three cases for 14 days beginning from two 
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days prior to the transplantation, the results of 
which are reported below. 

-PATIENTS AND METHODS 

1. Patients 
Three recipients of renal allografts from living . 

related donors (LD 44, 46 and 48) at the Second 
Department of Surgery, Hiroshima University 
School of Medicine, from September 1981 to 
January 1982 were used. 
2. Immunosuppressive dosage 

The antilymphocyte serum for this study is 
an anti-human lymphoblast globulin *(hereinaft­
er abbreviated as AHLG) produced by chronic 
immunization of horses with human cultured 
lymphoblast, and purified to IgG fraction. It 
contains 50 mg/ml of horse globulin, the titers 
of which are shown in Table 1. Upon confir­
mation of negativity with the intracutaneous 

Table 1. AHLG titer 

Lymphocytotoxity 
Rosette Inhibition 
Hemagglutinin 
Antiplatelet 

1: 5000 
1: 8000 
1:2 
1: <1 

Table 2. Prophylactic immunosuppression for 
renal transpntation at Hiroshima University School 
of Medicine 

Steroid (MP) 
Pre-op dosage·· ·50-150 mg for 2 day (Medrol), 
1 g Solu-Medrol on the day of transplantation and 
first two post-op days. 
Third post-op day .. ·3 mg/kg/day (Medrol). 
Reduce level rapidly to 1 mg/kg/day in 2 weeks 
post-op day. 
Reduce level slowly to achieve a maintenance dose 
of 0. 25 mg/kg/day 

Azathioprine (AZ) 
Pre-op dosage· .. 2 mg/kg/day for 3 days (Imuran). 
On the of transplantation .. ·100 mg (Endoxan). 
Maintain at 2-3 mg/kg/day. 

Bredinin (BR) 
Pre-op dosage···3 mg/kg/day for 3 days. 
Second post-op day· .. 2 mg/kg/day. Maintain this 
dosage. 

Anti-Human Lymphocyte Globulin (AHLG) 
20-30 mg/kg/day for, 14 days begining on the 
second day before transplantation. 

Local Irradiation 
Third, fifth and seventh post-op day at a dose of 
150 rads/day, 

and conjunctiva! tests, it was dosed at 1, 500 
mg/day for 14 days everyday starting from 
two days prior to the transplantation by i. v. 
drip. Other combined prophylactic immuno­
suppressive agents were given according to the 
protocol as stated in Table 2. 
3. Measurement of serum AHLG concen tra­

tion and anti-horse lymphoblast globulin 
antibody 

Serum AHLG concentration has been meas­
ured according to the SRID method, and serum 
anti-horse IgG antibody is expressed with 
hemagglutinin titer and inhibition titer accord­
ing to the PHA method. 
4. Measurement of T cells and T cell subsets 

Mononuclear fraction was collected from hep­
arinized peripheral blood by Ficoll-Conray's cen­
trifugation, and Rossette forming cells with 
sheep red cells were made as T cells33'. T cell 
subsets were measured using fluorescein-conju­
gated anti-Leu-3a and anti-Leu-2a, which are 
monoclonal antibodies of Becton Dickinson, ac­
cording to the direct fluorescein method, and 
expressed with the value of Leu-3a divided by 
Leu-2a (Leu 3a/2a)30>. 

1. Case reports 
a. LD 44 

RESULTS 

The 34 year male patient received renal al­
lograft from his 66 year old father as HLA C 
matched fonor. Since the donor was of old 
age and at the same time the kidney was 
bearing fairly large cyst, serum creatinine was 
higher than 2. 0 mg/dl in the course without 
rejection although sufficient urination was ob­
served immediately after transplantation. He 
was discharged on the 32nd day after the op­
eration with serum creatinine of 2. 3 mg/ dl (Fig. 
1). AHLG was dosed at 1, 500 mg/day for 14 
days, 21 g in total, without no side effect at 
all. 

After discharge renal functions were stable, 
but 7 months after the transplantation a com­
paratively gradual increases of serum creatinine 
was observed, and upon renal biopsy it was 
diagnosed as chronic rejection. Without reac­

tion to the bolus therapy with Solu-Medrol, 

now the course is uneventful with serum cre­

atinine of 6-7 mg/dl. 

* PressimmuneR, Hoechst, Behling Institute, Lot No. 220025 
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b. LD 46 
This is a case of 29 year female with renal 

transplantation from her father as HLA D 
matched donor. As shown in Fig. 2 the course 
after transplantation was very favorable, and 
on the 32nd day after the operation she was 
discharged with serum creatinine of 1. 0 mg/dl. 
Meanwhile, AHLG was given throughout the 
course at 1, 500 mg/ day excepting the day of 
transplantation and the postoperative 12th day 
at 1, 000 mg/day. No side effect derived from 
AHLG was noted. 

On the 88th day after transplantation she had 
pneumonia complicated with hepatic dysfunc­
tion, that was improved during one month's 
admission period. During that time the renal 
function was kept favorable and at present, 9 
months after transplantation, she has completely 
returned to her routine life. 

c. LD 48 
The 29 year male patient with renal trans-

Tx 10 
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plantation from his brother as HLA D matched 
donor. In this case, too, since immediately 
after transplantation sufficient urination was ob­
served and serum creatinine was reduced order­
ly. Without experiencing any rejection he was 
discharged on the 33rd day after transplanta­
tion with serum creatinine of 0. 8 mg/ dl (Fig. 
3). During that time AHLG was dosed at 
1, 500 mg/day excepting the day of transplanta­
tion at 1, 000 mg/day. No side effect was noted 
at all. 

After discharge the course propressed all 
right, but three months after transplantation 
acute rejection occurred, which once improved 
by an increased oral dose of steroid and the 
bolus therapy with Solu-Medrol, however, again 
serum creatinine increased, on which another 
anti-rejection therapy with Solu-Medrol was not 
successful, and four times plasmapheresis in 
total (11 liters in total of plasma exchanged) was 
ineffective, and now the course progresses with 

15 20 25 30 35 days 

Discharge 
f 

15 20 25 30 35 days 

Fig. 2· Clinical course of LD 46 
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serum creatinine of 5. 0 mg/ dl. 
2. Suppressive effect of AHLG on acute rejec­

tion 
Those three cases stated above experienced 

no rejection at all for three months after trans­
plantation, which practically confirmed the effect 
of AHLG. However, after three months, two 
cases out of the three had resistant rejections, 
specially LD 44 had a chronic rejection in the 
7th month after transplantation. 
3. Side effect of AHLG 

In spite of large doses of AHLG at 1, 500 
mg/day for 14 days, all of three cases experi­
enced no side effect at all. Specially it was 
proved to be a favorable antilymphocyte serum 
without showing marked reduction of platelet 
nor bleeding tendency derived from it as seen 
frequently. 
4. Rise and fall of serum AHLG concentra­

tion and anti-horse IgG antibody titer 

Tx 10 

AHLG 1500 
1000 

(mg/day) 500 
0 
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AZ 100 
(mg/day) 

BR 100 
(mg/day) 

0 
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0 

30 
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0 

15000 
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(/mm3) 
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0 
10 

8 
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4000 
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(ml/day) 2000 

1000 

0 
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The serum AHLG concentration increased 
rapidly for a week after starting administration 
and then gradually continued to rise arriving 
at the peak on or around the final administra­
tion point (Fig. 4). In case of LD 44 after 
suspension of dosis at least for one month 
AHLG was detectable in blood. Meanwhile, 
AHLG concentration of these three cases at 
the peak was 257, 321 and 471 mg/dl respec­
tively, and the half life in blood obtained from 
the attenuation curve was 9±2. 0 days. 

Fig. 4 shows anti-horse IgG antibody ex­
pressed with hemagglutinin- and inhibition ti­
ters, in which both of them indicate nearly the 
same movement. LD 44 shows a value as 
high as 32-fold of that before administration 
of AHLG, which further increased to 64-fold 
from the 14th to 20th day of administration. 
This however is hardly determined as antibody 
positive. Two cases of LD 46 and LD 48 

15 20 25 30 35 days 

Discharge 
i 

15 20 25 30 35 days 

Fig. 3. Clinical course of LD 48 
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showed low values the throughout the course. 
5. Variation of T cells and T cell subsets 

(Fig. 5) 
Two cases of LD 44 and LD 48 showed 

reduction of T cells in number and percentage 
respectively as soon as administration of im­
munosuppressive agent was started, which was 
at the lowest in 1-2 weeks after transplantation 
and then gradually increased to nearly the for­
mer value on the 38th day after transplantation. 
Leu 3a/2a varies in parallel to the change of 
T cells, which suggests that the main reason 
of T cell reduction by the immunosuppressive 
agent is possibly due to reduction of Leu 3a 
positive T lymphocytes. 

The pattern of LD 46, being different from 
other two cases, shows a decrease of T cell 
number by administration of the immunosup­
pressive agent, but % T cell and 3a/2a remain 
unchanged throughout the course. Accordingly 
in this case it can be said that influence of 
immunosuppressive agent occurs in the type of 
equally reducing T cells and B cells. It is 
interesting that % T cell was kept as high as 
60% or over throughout the course, while 3a/2a 
on the contrary was moving on a low level. 

DISCUSSION 

Immunosuppressive effect of antilymphocyte 
serum is largely influenced by amount, time 
and term of administration16>, and as much as 
possible administration is required17l. However, 
actually on account of various side effects suf­
ficient amount cannot be applied. Antilympho­
cyte serum produced by chronic immunization 
of horses with human cultured lymphoblast is 
to be used in Japan most frequently, since red 
cell, platelet, granulocyte, etc., are not included 
in immunoantigens, is an antilymphocyte serum 
with less side effect1' 19l. Some report24l states 
that with (;uch so-ca.lied antilymphoblast glo­
bulin sufficient efficacy can only be achieved 
by massive administration, and Najarian et al. 20, 
21l have obtained a good result upon dosis of 
20-30 mg/kg/ day for two weeks. However, in 
Japan a dose of AHLG is limited to only 5-15 
mg/kg/day22> in consideration of the side effect 
and insufficient availability, up to 1, 000 mg/day 
maximum23,35>, The authors had already expe­
ienced the comparatively large doses of AHLG 
at 10-20 mg/kg/day (500-1, 000 mg/day), and 
this time succeeded in dosing at 1, 500 mg/day 

for 14 continuous days without any side effect 
on three cases with renal transplantation. 

As known already antilymphocyte serum are 
heterologous globulin that is highly antigenet­
ic2, H,14>. Such heterologous protein produces 
antibody any various allergic reactions as the 
major side effect of dosing antilymphocyte se­
rum27,29>, antibody has not been produced in 
these three cases, which endorses the fact that 
AHLG causes less side effect. 

As to the reports related to AHLG in Japan, 
it has been reported by Sagawa22l that under 
prophylactic administration at 15 mg/kg/ day for 
two weeks, rejection can completely by inhibited 
within one week after transplantation. The au­
thors too have reported that with a comparatively 
large dose of 20 mg/kg/day rejection within 
one month after transplantation can be inhi­
bited11l. On the contrary there is a report stat­
ing that at a mean dose df 15 mg/kg/day 
about 50 % of rejection was noted within two 
weeks8l. Recently Yamada35l had reported that 
by a dose of AHLG at 1, 000 mg/ day rejection 
was completely inhibited within three months 
after transplantation, thus this time the authors 
planned to prevent rejections for further pro­
longed term with a massive dose of 1, 500 

mg/day. Although three cases taken up as 
object showed no rejection at all within three 
months after transplantation, two cases experi­
enced the resistant rejections after that. Thus, 
it was meaningless to increase dosis from 1, 000 
to 1, 500 mg/day, and it is necessary, therefore, 
to study further on time and term of adminis­
tration in future. 

It is considered that as far as serum AHLG 
concentration is kept sufficiently, rejection is 
hardly caused12,35l, from which it seems that 
not only · dosis and term but presence of serum 
antibody to antilymphocyte3,19> and personal 
difference of the patients are influential. How­
ard12l states that in a dosis of antilymphoblast 
serum at 30 mg/kg/day for 14 days from the 
maximal serum concentration of 800 µg/ml 
onward some differences are observed on sup­
pression of rejection in the early posttransplan­
tation period, while in those three cases in 
this report either of them showed a very high 
serum concentration of 2, 500 µg/ml maximum, 
which enables to understand sufficient suppres­
sive effect on rejection in the early posttrans­
plantation period. However, there remains a 
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problem how rejection after disappearance of 
antilymphocyte serum out of blood can be in­
hibited, for which there is no successful method 
available, and many reports state that being 
same as the conclusion of the authors anti­
lymphocyte serum reduces occurrences of rejec­
tions in the early posttransplantation period 
and improves seriousness, but cannot turn the 
graft survival to the better side4, 9,is,31), How­
ever, it does not mean that dosis of antilymph­
ocyte serum is useless, but inhibition of rejection 
in early posttransplantation period redures onset 
of various complications being useful to improve 
the survival rate with the patients, which can 
be easily assumed. It is an interesting question 
that cultured lymphoblast being of B cell, how 
Antilymphoblast serum works to T cell which 
plays the leading part of rejection. First, as to 
the point whether Antilymphoblast serum re4 

duces T cells or not, those three cases in the 
report showed different degrees of reduction 
respectively. Such reduction was not so much 
different from that of T cells in cases without 
using Antilymphoblast serum7, 34>, thus it can­
not be considered that Antilymphoblast serum 
strongly reduces T cell numbers. Anti-thymo­
cyte globulin (ATG) is said to reduce T cells 
mar kedly15>, from which it can be assumed that 
ATG and Antilymphoblast serum are different 
in their mode of action. 

Whether Antilymphoblast serum acted to re­
duce a certain T cell subsets or not was studied 
using a monoclonal antibody, but it was hardly 
concluded that Antilymphoblast serum reduces 
a certain T cell subset, as the value of Leu 
3a/2a was different in such three cases respec­
tively. LD 44 and LD 48 showed variation of 
Leu-3a positive cells in parallel to increase and 
decrease of T cells, while LD 46 showed low 
Leu 3a/2a value in spite of high % T cell. It 
draws attention that this case only has not 
brought any rejection up to date. In considera­
tion of the report stating that no rejection 
occurs when OKT4 positive cell, which is a 
helper/inducer subset corresponding to Leu 3a, 
is comparatively low5>, it might be a sign of 
favorable prognosis that Leu 3a/2a is kept low. 
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