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Natural killer cells in renal allograft
rejection

Monoclonal antibody Anti Leu 7 has been used to enumerate periphery
blood NK cells in 30 renal alloaraft recipients. Bloud was taken pre.
operatively and three times per week jor the first month after 1rays.
plamtation; separated mononuclear cells were stained with Anti Leu 7 the,
analysed on a fluorescence activated cell sorter. Results were related 1,
acute rejection episodes diagnosed clinically and confirmed by Tiucy
biopsy of grafts. A reduction in_the number of Lew 7 positive celis
occurred postoperatively. Nineteen oul of 20 patients showed a_rise iy

number of circulating NK cells during acute rejection episodes.

Cooksey, City Hospital, Hucknall
Road, Nottingham HG5 1PB, UK

Natural killer cells are mononuclear leucocytes which without
prior stimulation kill several types of tumour derived or virus
infected cultured target cells in vitro. They are otherwise
negatively defined as non-T. non-B. non-adherent and non-
phagocytic cells. They incompictely express T lymphocyte and
myelomonocytic surface phenotypes’.

Morphologically natural killer (NK) cells are a hetero-
gencous group of cells. a large fraction of which are large
granular lymphocvies®. These are distinguishable from T
lymphocytes by their larger Am of cytopiasm which is stippled
with azurophilic granules. Large granular lymphocyics con-
stitute between 5 and 15 per cent of normal human peripheral
bleod mononuciear cells. .

NK cells appear to play a part in allograflt rejection. In bone
marrow (ransplantation NK cells are probably major eflector
cclls in natural. radiation resistant rejection®. Increased NK
activity has also been associated with clinica! graft cersus host
discase®,

In acute rejection of solid organ grafts the role of NK cells is
less clear. In murine models up 10 10 per cent of mononuciear
cells infilirating rejecting renal allografis zre NK cells with high
cytolytic activity. Nemlander® has reported that infiltration of
rat kidney allografts by NK cells occurs early in the rejection
process, before that by cytotoxic T lymphocytes.

In man NK activity is usually measured with a cytotoxicity
assay using K562 ccli line derived from the pleural effusion of a
paticnt with chronic myeloid leukaemia. Using this assay
Guillou er al.® have reported an increase in NK activity to be
associaled with cpisodes of acute rejection in 12 patients. These
authors did. however. suggest that the considerable dav-to-day
yariation in the suscepsibility of tarset cells 1o Ivsis makes serial
estimations ef this kind difficult 1o inierprer_

Two monoclonal antibodies Anti Leu 77and Anti Leu 11°
are now available which have been developed to bind to surface
antigens specific 10 NK cells. Anti Leu 7 binds to large granular
Iymphocytes and Anti Leu 11 to the majority of cells exhibiting
natural Killer activity,

The aim of this study was 10 cnumerate NK celis in the
peripheral blood of human renai alloeraft recipients using Anti
Lenu 7 und to relate these results 1o episodes of acute rejection,

Materials and methods -

Twenty paticnls who received cadaveric senal allografis in the
Nottincham uni during 1983 have been studicd. Pre-operatively all
Fattenty recerved 3t beast three blood trunsfusions. The miaimum tissue
typing match was | Dr identity.

Muinienance immunosuppression consisted of 20 mg prednisolone
lrom the Jday of transpluntation plus azathiopnine 2 me. ke darly. The
teeatment of rejection emsodes vonsisted of 4 12 day teducing coutse of
ural prednisolone staring a1 200 mp pot Jay reduced by 30 mp cvery
1 dnve

Revwords: Natural killer ceils. renal aliograit. acute rejection

Ten millilitres of venous blood was taken pre-operatively und they
three times each week for the first month afier transplantauon.

Mononuclear cells wese separaled from {resh hepartinized blogd
using a Ficoll hypaque density gradicnt ficchnique modific.t (rom
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Figure 2 Number of Leu 7 positive eells x 107 mil blood hetore und aner
waspluntation. Student’s ttest, 1= 52265 P <l .
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Boyam™L Between 2-5 and 3 x 10* washed cells were then labelled with
Anu Leu 7 using an indirect Quorescent 1ecchnique. The percentage of
Ivmphocytes labelled with Aati Leu 7 was determined using a livores-
cence actuvated cell sorier uuilizing forward angle and 90° scatter gates to
confine the apalysis to lvmphocytes (FACS 1V, Becton Dickinson). The
1atal aumber of cclls per millilitse of blood was calculated from this
percentage. 2 white blood cell and a differentiul count from the same
blood sumple.

Results have been related to cpisodes of acute rejection which were
initially diagnased on the conventional clinical and biochemical criteria

of: graft swelling and tendemess: fluid retention: decreased urine -

output: hypertension: fever in the absence of infection and clevation of
serum creatinine. In alf cases a Trucut needle biopsy was performed,
befoce the stant of ireatment for acute rejection. for histological
confirmation of the diagnosis, Technical and infective causes of graft
failure were excluded by routine isotope scanning of allografts. usine and
blood culture and viral sceology. All rejection cpisodes documented
recaived sreatment. as outlined above, which on review we feel was
Justified in euch case.

Results

The number of Leu 7 positive cells per millilitre of blood before
transplantation in our 20 patients and in 20 age and sex matched
normal volunicers is shown in Figure /. There was no significant
difference between these two groups. Students r=0-543: P> 05,

In the first 3 days alter 1runsplantation there was a reduction
in the number of Leu 7 positive cells in all patients as shown in
Figure 2. Student’s paireéd 1=7-23; P<0-001.

Figure 3 cepresents the number of Lew 7 positive cells and
creatinine levels of a typrcal patient, who received treatment for
rejection on the tenth postoperative day, The previous day a rise
in Leu 7 positive cells greater than wwo standard deviations
ubove the mean of three postoperative values occurred along
with 3 modest rise in serum creaunine level. ’

In the 48 b before the start of treawment for rejection we have
observed a rise in both the percentage of lymphocytes positive
for Anti Leu 7and in the actual number of such cells per millilitre
of peripheral blood in 19 out of 20 patients as compared with
previous samples (see Figure 41 Student’s paired = 3-768;
001> P>000L.
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In 17 paticnis there were three or more postopcrative but pre-
rejection values from which to derive a mean and standard
deviation. In |2 cuses the increase 1n Leu 7 positive cells at the
onset of rcjection was greater than two standard deviations
above the mean. in four cases there was & rise which was less than
two standurd devialions and in one patient numbers fell,
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Figure 4 Number af Leu 7 positire colls x 17 it hlond betore and ar the
onset of ocute rejection episodes. Stndent’s purred U test, t=3-768:
001> P >iHU!

Following the start of treatment for rejection both pe.
centaye and actual numbers of Leu 7 positive cells prompuy £y
1o pre-rejection levels. This fall was observed in boln tewecuan
episodes which were successfully treated und those three patienyg
where treatment was unsuccessful and graft fajlure ensued,

Four patients had only small rises in numbers of Ley 3
positive cells at the onsct of acute rejection episodes. These
putiznts il kad Jow cell numbers in the pre- and postoperain,
samples winen compired with the other patients,

It is of interest Lhat the one paticnt whose celt numbers fell 5,
the onset of acute rejection {und before the stant of treatmeny,
was one of the three patients to Jose graft function during 1h,
period of study.

One putient also investigated during the period of study wyg
not included in the above analysis as no acute rejection hag
occurred inover | ycar of [ollow-up. Figure 5 illustrates that b,
number of circulating Leu 7 positive cells remained at the post.
transplant leve! for the whole 3 weeks in this patient,

Discussion

Monoclonal antibodies in conjunction with FACS analysis are
rapid and convenient probes with which to investigate nury
killer cells in a varicty of situations. The reproducihility v this
method makes it most suitable for the examination o1 rriag
samples as in this study (whereas the variability of the ¢ 36>
cviotoxicity assay mentioned previously makes results & culg
to interpret in this situation),

It is ucknowledged that Amti Lew 7 does not ivte) o))
circulaung mononuclearcelts with NK activity and thateyeclp
with cells of suppressor phenotype does exist. Howewer a2
previous report of Helper and suppressor cells in s seme
group of patients we have found no increase in Levw 20 psdine
suppressor cells 1o occur at the time of rejection? ¢ whick cov iy
uccount for our findings.

There are several factors which may explain the ob-eae £4l11
in number of Leu 7 positive cells afier transplantatio: Joryen
stress is known to aller immunc-compeience: in pretes]y
Ivmphocvie responses Lo mitogenic stimuliare well kn. wnTa il
alter a_vapery of surgical procedures''. In additica evtic
steroids are known 1o depress NK uctivity. Lenn. &l
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,rcrsonal communication) have observed a fall in number of
circulating Leu 7 positive cells to follow uncomplicated surgery
such as cholecysteciomy and femoropapliteal h\'pass However.
in these cases numbers retumed 10 pre-operative levels within
7days.

In studies of this kind the definition of acute rejection is 1
difficult problem and a potential pitfall. The histologicsl features
ol allografis seen in Trucut needle biopsics is not 1 zold standard
shichcan be used alone. In this study the disgnosis of cach ucuie
repection episode was reviewed hy an expericnced cliniciun who
assessed all the clinical and histological findings togcther. {n the
majority of cases presented. acute rejection episodes were clear
cut events. Thisis due to the rather aggressive nature of rejection
episodes scen in the first month afier transplantation where Jaw
doses  of prcdmsolonc arc used f(or maintenance
immunosuppression. ’

In this study wc have found a smmﬁcam increase in
drculating NK cells, as defined by Anti Leu 7. to occur in renal
allogralt recipients at the onset of acute rejection episodes, While
the role of NK cells in renal allograft rcjcction remains
unresolved. our findings add 1o the increasing body of evidence
which suggests that these cells are involved in rejection, The
qucsuon remains as to whether this rise in NK cells represents
the activation of an cflector palhwa\ actively involved in the
rejection process or whether it is a non- spccul‘c finding rellecting
saivation of the immune-system. Recent dawa’® which hus
shown NK activity to be augmented by Inter-leukin 2 pointsioa
regulatory role for NK cells in the immune netwark, Thus
studies of the mechanism of acute rejection now need 1o consider
the involvement of NK cells in this process.

The conclusion of this study is that the number ofc:rculaunc
‘natural killer cells as defined by the monocional antibody Anti
Leu 7 increases in the majority of renal allograft recipients
undcrgome acule rejection.
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