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T ceils having DR antigens were shown to be present in high numbers in the thoracic
duct lymph of patients undergoing long-term drainage. As drainage progresses the pro-
portion of T DR cells in the lymph increases to levels as high as 70% at 6 weeks. These
cells were demonstrated by showing that T cells isolated by sheep red celi rosetting were
killed by the action of rabbit anti-B-cell sera and of HLA-DR antisera. The HLA-DR
specificities found on the T cells corresponded with those on the patients’ B lympho-
cytes.

INTRODUCTION

Thoracic duct drainage has been used as a method of lymphoid depletion for
kidney transplantation (1—5). Recently, essentially through the work of Starzl and
his colleagues (4, 5), it has become apparent that the most effective method of this
form of immunosuppression is to initiate the drainage well before transplantation.
We have been testing methods to demonstrate in vitro the optimum time for
transplantation.

During this attempt we noted that the characteristics of lymphoid cells in the
thoracic duct changed markedly after a few weeks of drainage. Others observed
that the counts dropped dramatically (6, 7) and immature cells appeared (2). As
reported in our preliminary studies (8), in many patients thoracic duct cells with
DR markers increased markedly upon drainage. We present here evidence for the
abundant existence of Tla-positive cells following prolonged drainage.

MATERIALS AND METHODS

Thoracic duct lymph was obtained from patients undergoing continuous tho- -
racic duct drainage as preparative therapy for kidney or liver transplantation. .
Details of this procedure have been reported previously (4, 5, 9). 3

Lymphocytes were prepared from thoracic duct lymph by centrifuge spinning : :
the lymph at 1500g for 10 min. The pelleted cells were suspended in McCoy'’s *
media (0.5% fetal calf serum) at a concentration of 10—20 x 10° cells/ml. Thxsi
suspension was layered over Ficoll and centrifuged for 10 min at 1500g. The ;
interface yielded a homogeneous mononuclear lymphocyte preparation.

B cells were prepared from TD lymphocytes by nylon wool adherence (10). T
cells were prepared from nonadherent TD cells using neuraminidase-treated sheep
erythrocyte rosette formation (11). Rosetted cells were isolated by layering and
spinning over Ficoll and then by lysing with isotonic NH,ClI (12). The rosetted ¥
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ells were checked for purity by either rerosetting after NH,Cl treatment or by
etermining the percentage of rosetted cells in the Ficoll pellet. Lymphocytes
hich had three or more sheep red cells bound to their surface were counted as
fpositive rosettes.

, Cytotoxicity was performed by the complement-mediated microcytotoxicity
test (11). Heterologous rabbit anti-DR sera which have been extensively charac-
2 fz’ierized (13) and recognize common determinants of the alpha and beta polypep-
3 tides of DR antigens were used to determine the presence of DR. Alloantisera
£ from parous women were used to determine the specific HLA-DR groups (DR-

20 -
-1,2,3,4,5,7, and MT1). These DR alloantisera have been characterized previously
(11, 14). The T-cell antiserum was prepared by intravenous immunization of rab-
bits with human thymus cells. Data demonstrating the antiserum’s specificity has
been published (15).
7" Surface membrane immunoglobulin was detected (6). Lymphocyte populations
g - were incubated with FITC-conjugated rabbit anti-human immunoglobulins (IgG,
-~ IgM, IgA heavy and light chains), and then washed. Fluorescent cells were
counted using fluorescence microscopy.
RESULTS
. for T cells from thoracic duct lymph produced by rosetting with neuraminidase-
_an.d treated sheep red blood cells did not react, as expected, with the rabbit anti-B-cell '
this sera. Negative reactions were found with the cells of patients tested during the
‘ion. first and second week of drainage (Fig. 1). As drainage continued, the T cells i
- for became more and more susceptible to lysis by the anti-B sera. After more than 6 ’ ‘
weeks, most of the T cells were lysed by anti-B sera, showing that such T cells had
| the the _DR antigen structures recognized by the antisera. The antisera do not react
rved against peripheral blood T cells (13), nor did they react against T cells from
) ,.z\s patients who had just started on drainage.
with Further studies were performed to obtain more quantitative information on the
rthe percentage of T cells which may have the DR antigen. The anti-B serum was
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tested in titrations and, as a control, heterologous anti-T serum (15) was also used * '
(Table 1). To be certain that the isolated T cells were indeed pure T cells, all cells
were rerosetted to determine the percentage of E cells. The preparations were 89
to 97% E-rosetting cells. In the first patient (AC), the anti-T serum killed all cells )
to a dilution of 1:16 whereas the anti-B serum was not cytotoxic. The 10% killing
was within the background level found in the control negative serum. In all other
samples taken from patients after further periods of drainage, the percentage of
cells reactive with the anti-B serum increased sharply. The anti-T serum con- -
tinued to kill all preparations.

In the last patient (CW) in Table 1 as many as 80% of the T cells were killed by -
anti-B serum at a dilution of 1:64. Since rerosetting has shown 93% to be T cells, - §
we concluded that at least 60% of the T cells were dual marked with DR antigens.

Since the heterologous antiserum against DR could be suspected to be reacting -
against other antigens. the T cells from the thoracic duct were tested against
HLA-DR antisera. Four to six antisera of each of the DR specificities were
reacted against the T ceils. These antisera had been absorbed thoroughly with
platelets and did not react with peripheral blood T cells. Certain DR antisera were §
cytotoxic to T cells of the thoracic duct (Table 2). Sera which were negative are '§
not shown. All positive reactions were those which were positive on the [
peripheral blood B cells of each individual patient. For example, the first patient i
whose B cells reacted with DR2 and MT1 antisera also had T cells which reacted .
only with those antisera. The HLA-DR antigens which appear on T cells are ;
therefore the genetically determined DR of the individual.

One consistent finding has been that the cytotoxicity produced by the heterolo—
gous anti-DR sera is stronger than that produced by the allogeneic antisera. The?
heterologous sera may be more efficient in producing cytotoxicity or in detecting*
low levels of DR antigens. Alternatively, the ‘‘true’’ DR is detected by the al-;
logeneic antisera and the rabbit sera may contain other impurities. We are not able 3§
to distinguish between the two possibilities at the present time. :

DISCUSSION

Dual-marked lymphocytes, that is, T cells with DR antigens have been found on3 9 1
T cells stimulated by mitogens or allogeneic stimuli (17, 21), on some leukemia 1
cells (15, 18, 21), and on erythroid and myeloid precursor cells (18). Moreover,
recently they have been found at low levels (about 2% of cells) in the peripheral}
blood of healthy persons (18, 21, 22). The high levels of dual-marked cells upon }j§
prolonged thoracic duct drainage reported here have not been encountered i 5
prior studies. As many as 80% of T cells produced by sheep red cell rosetting were§
lysed by anti-DR sera. The DR sera were from both heterologous and allogeneicg
sources. We reported earlier that the T cells also reacted with zymosan, indicating
that as many as 50% of the T cells had C3 receptors (8). These unprecedented high}
levels of dual-marked cells in patients with prolonged drainage may have somef
biologic significance. :

We postulate that the unusual state of having mostly TDR-positive cells pro 5
duced in patients on prolonged thoracic duct drainage may be associated with the§
ability to induce tolerance in these patients. That is, it is possible that thoracicCl




DR-BEARING T LYMPHOCYTES

or 08 001 00l 001 9 MO
or oy 06 $6 $6 001 001 Y § ol 0t oy 09 08 001 S 9 L6 HO
s 0§ 06 §6 ool 001 00l 0t ol s O 08 08 06 001 sl 9 $6 qav
0l 001 001 o001 001 001 001 (74 ov 0y 0s 0y 0L 06 001 0l Y 56 \A4
(11 Y 09 134 oot 001 00l ol 0l 0t 0t 0§ 0L 06 001 01 4 06 HO
(0 0§ 06 001 001 o0l 00l ! St Y4 ov 09 $9 09 00l 01 £ 6 av
S 06 001 001 o001 o0l 001 Y S St Sl Si 0t oy 001 S £ S6 MO
S 0t 08 08 001 001 ool Y S Y S § 0l 0l 001 ol I 68 v
9¢T 8Tl 9 it 91 8 14 9¢C 88U ¥9 [43 91 8 14 S04 ‘83N afewtesp g afeiuadidg wuaned

— — uo syaam
m:o_:&:..r-::< m:c_:z::mavm.::< _E:_cu

pafiy sji22 Jo adejuaniag

dVITINNONOW ONILIFSOY-g ISNIVOV VHISIINY TTID-L-LENY UNV (Y) T1HD--1INY LIEHVY 40 AIDIXO0101A) INIANTIA-INTNT TdNOD)

FNIL], 40 SHLIONT] SNOIVA ¥04 QINIVYE(] SINIFILVY 40 LINY JIVIOH ] HHEL NOY:1 ST

AT IHVL



CICCIARELLI ET AL.

Nt N bt vt e L I e R Y ] — e e

110914 ydnoay) unds Jaye pajunoy) ,
‘auop 10U ‘gN
"sAed) [[ uo Jui[[IY %01 uey) SSI] ‘WIS [RWIOU = [011U0D dANRTIN “Jui)jry jo a8ejuasiad ur paioas ‘esasnueolie Y Isurede s{jad Jo ANANIRIY "IION

oot 0¢ or 08 08 09 09 0s 08 0L 1Y4 or 06 $6 §6 ‘ £6 MO
0L 0t 0t 0s (U3 0t 07 0§ 0¢ 0¢ 0t 0t 09 0¢ AN L6 Md
0¢ (174 ol 0l 0T ol ol 0l 01 ol 0l ot 114 0T 0t anN MO

(2SN, (¢f eI vad
oy 0§ 0L 0L 08 SL or oy 0t ol 0¢ 0t $6 S6 06 TLW ‘1 06 HO

e1dg [ LW B13S 14d
o 0l 01 0 0f 1L ‘T 88 gt |

®IdS LN S 24d

4 € z 1 9 S 14 € € z afeureip sadfy yg saesoi g PLETHR |
uo SY9M a8ejuadiag

Juyiy Jo afeuadiag ‘ON 10] BI3spue
nqqey

ADOVNIVE(] LON JIIVHOH [ ONIING STWI], STOMVA LY YHISLINVOTIY MNJ OL ST13) I 10 JIDVHOH] 40 ALIALLOVIY
cd19vyL




DR-BEARING T LYMPHOCYTES

~ duct drainage removes adult immunocompetent cells and that, upon prolonged
drainage, only immature cells remain. Thus, a state of immunologic immaturity is
produced. The condition would then be the same as that shown by Medawar and

" his associates in classic immunologic tolerance (23). These immature cells may be

© identifiable by their dual markings. If this is verified, the cell which is susceptible
~ to tolerance would be the TDR-positive cell.

At this point, we can only offer the following as evidence for the hypothesis.
First, there is a rough correspondence of effectiveness of thoracic duct drainage
~ before transplantation (4, 5) and the increase in TDR-positive cells. Whether this
association indicates a direct relationship, of course, remains to be determined.
Second, immature cells apparently are often dual marked (15, 18, 21) and with
maturity, the E+ rosette and DR markers become unique to the T and B cells,
respectively. Stimulation of T cells may possibly involve a dedifferentiation pro-
cess.

The current findings also suggest that finding TDR-positive cells in a small
proportion of normal circulating blood (18, 21, 22) may not be unusual. Moreover,
these dual-marked cells may be more common in various immunologic disorders
in which immature cells spill into the peripheral blood. We have preliminary data
which show that spleen cells from healthy persons have relatively high levels of
the TDR-positive cells. Such cells are therefore a normal component of the body's
cells but apparently do not normally occur in high percentages in the blood.
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