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A NUMBER OF STUDIES have demonstrated that peripheral lymphocytes

from patients with advanced chronic lymphocytic leukemia ( CLL) show a

greatly reduced transformation to blast cells ( “immunoblasts”) in response to

phytohemagglutinin (PHA) in vitro?5 The metabolic events involved in lym-

phocyte transformation were investigated by an analysis of the kinetics of

RNA and DNA synthesis employing this method.6’7 Rubin et al. demonstrated

that about 26 per cent of CLL lymphocytes become transformed only after

5-7 days rather than in 2-3 days, at which time 60-80 per cent of normal lym-

phocytes respond. In the present study, the late-responding lymphocytes of

CLL were identified as abnormal cells distinct from any population thus far

detected in normal individuals.

CLL is a disease of many variations. Many cases are apparently “benign”

and asymptomatic.8 Such cases may go along for many years without symptoms

and with no or slight enlargement of lymph nodes or spleen. These cases may

exhibit a slight to� moderate leukocytosis of 15,000 to 50,000 per cu.mm., a

marked lymphocytosis of 60-90 per cent, and a marrow containing a consider-

able proportion (50-90 per cent) of small lymphocytes. As these cases are

observed over a 10 to 25 year period, there is almost invariably a gradual in-

crease in leukocytes of the lymphocytic variety to levels of 100,000 per cu.mm.

or greater, with a simultaneous marked increase in lymph node enlargement

and splenomegaly. Symptoms such as fatigue and night sweats are usually

present at this stage. Some cases, apparently more “aggressive” from the be-

ginning, show marked lymphadenopathy and systemic symptoms as first

manifestations.

The cases of CLL which served as the basis for this report could be divided

into those with relatively low lymphocyte counts (“low count cases”) and those
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with high lymphocyte counts ( “high count cases”) . On the basis of previous

experience, it was presumed that the “low count” cases represented early ex-

amples of the later or “high count” form of the disease. A third type of case,

characterized by marked splenomegaly without lymphadenopathy but with

modest lymphocytosis and minimal bone marrow involvement was also studied.

Correlation in these cases between lymphocyte kinetics and quantitative im-

munoglobulin abnormalities demonstrated group differences which may be of

importance in the further estimation of the metabolic defect in CLL.

METHODS

Patient Material

Only those patients with CLL were studied if no therapy with corticosteroids or alkylat-
ing agents had been administered during the previous three months. The degree of pen-

phenab lymphadenopathy and hepatosplenomegaly was highly variable. Patients were

divided into “high count” and “low count” cases. High count CLL patients exhibited blood

lymphocyte counts consistently greater than 40,000 per cu.mm., and showed well-defined
lymph node enlargement and/or hepatosplenomegaly. In the “low count” cases, the blood
lymphocyte counts were consistently below 40,000 per cu.mm. and little, if any, lymphaden-

opathy on hepatosplenomegaly were present. One patient studied was assigned the diagnosis
of probable lymphosarcoma of the spleen#{176}on “splenic” lymphocytic leukemia, according to

the following criteria : ( a ) splenomegaly was detected early and the organ descended 10

cm. below the left costab margin when the blood lymphocyte count was less than 40,000
per cu.mm.; (b ) many circulating lymphocytes were morphobogically atypical, exhibiting

abundant cytoplasm, indented nuclei, and well-defined nucleoli; these cells have been

described in cases of lymphosarcoma;’#{176} (c) there was no detectable lymphadenopathy.

Lymphocyte Studies

Peripheral lymphocytes were isolated in 92-98 per cent purity according to previously

described methods.” Short-term lymphocyte cultures contained 3 x 106 lymphocytes in

3.4 cc. of medium 199 containing antibiotics and 0.6 cc. human group AB serum in

stoppered conical centrifuge tubes. Cells were not removed from the original culture

vessels during the entire procedure. PHA (PHA-P Difco 75 ‘ug.) was introduced at the

beginning of the incubation period. Two hours before harvest, each culture received either

4 jsc. of cytidine-H3 (2C/mmol) to label newly synthesized RNA or 4 �cic. thymidine-H8
(3C/mmol) to label the newly synthesized DNA. RNA and DNA were quantitatively
extracted from each culture and the specific activity expressed as C.P.M./j�g nucleotide

RNA or DNA. Verification of the extraction technic as described was established in a
previous publication.7 All points represented the average of triplicate cultures. Under these

conditions of incubation, BNA and DNA synthesis in unstimulated cultures, both normal

and CLL, was virtually nil.

The kinetics of RNA and DNA synthesis as outlined above have been shown to be
reliable indicators of cell growth in cultures of human lymphocytes stimulated by PHA.

The morphologic assessment of the PHA response, as judged by the percentage of blast

cells in smears prepared from these cultures, was not included in this study, since, in our
previous work, this estimation had failed to present an accurate reflection of the dynamic

aspects of lymphocyte growth. Thus, although cultures incubated with PHA for 7 days

contained many blast cells, nucleic acid synthesis had fallen to near prestimulation levels.7

Furthermore, in cultures which eventually showed a good growth in response to PIIA, RNA

synthesis was very active long before there was any evidence of morphologic evidence of

blast cell formation.” Finally, it could never be ascertained in stained smears whether the
cells present were representative of the original culture.

Ant oradiography

Lymphocyte cultures to be analyzed autoradiographically received 4 jzc. thymidine-l13
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CHRONIC LYMPHOCYTIC LEUKEMIA 315

two hours before harvest. Air dried smears were prepared from each culture and were fixed
in methanol. Fixed smears were dipped in Kodak NTB-2 emulsion and then exposed for
21 days. Autoradiographs were developed in Kodak D-19 and counterstained with Giemsa.

For pulse-chase studies, cultures received 4 ,uc. thymidine-H3 at 70 hours. Two hours
later, a fifty-fold excess of unlabeled thymidine was introduced and the cells recovered
by centrifugation at room temperature. The incubation medium was then replaced with
unlabeled medium in the original concentrations and the incubation continued at 37 C. At
appropriate intervals, autoradiographs were prepared.

Few labeled blasts contained less than 100 grains after a two hour pulse of thymidine-H’.

In the slides prepared from pulse-chase experiments, a blast was considered labeled if it
contained greater than 3 grains. Between 500 and 1,000 blast cells were counted and

categorized as labeled or unlabeled.

RESULTS

Chronic Lymphocytic Leukemia (CLL)

Normal lymphocytes in culture, when exposed to PHA, showed a prompt

rise in the rate of RNA synthesis, which reached a peak on day 2 and then fell

to baseline levels by day 9 (Fig. 1 ). DNA synthesis occurred as a wave be-

ginning by day 2, with a maximum on day 3, followed by a steady decline

(Fig. 2). In cases of high count CLL, the results were quite in contrast (Figs.

1 and 2). RNA synthesis showed little increase during the first three days of

incubation with PHA. Thereafter, the rate of RNA synthesis rose to maximum

levels between 5-7 days and then decreased towards baseline. The magnitude

of the peak CLL response was consistently about one-third or less of the maxi-

mal normal response. DNA synthesis was near baseline over the first three

days of incubation, following which a well-defined increase took place with

a peak at 7 days.

In mild, low count CLL, particularly in those patients showing the lowest

counts (Fig. 1), PHA led to a well-defined increase in the rate of RNA syn-

thesis, occasionally approaching normal values. On the other hand, the time

required for the development of maximal rates of RNA synthesis was con-

sistently delayed, although the delay was variable and somewhat less than

in the high count cases. Thus, the pattern of increased RNA synthesis follow-

ing PHA in these low count cases may be regarded as intermediate between

the patterns observed in normal individuals and in high count cases, both of

which yielded more homogeneous results. DNA synthesis following PHA

stimulation in the low count cases (Fig. 2) seemed to show two distinct pat-

terns: two patients (J.S. and J.L.) with minimal lymphocytosis (Table 1)

exhibited near normal patterns; the other low count patients, excepting L.L.,

showed a pattern more akin to high count CLL, the main difference being a

slightly greater magnitude of response in the low count cases. In patient L.L.,

DNA synthesis reached a maximum at 5 days. This intermediate response was

more in keeping with the pattern of RNA synthesis in low count cases.

Table 1 indicates the clinical findings in these CLL patients at the time of

study. It should be noted that every case demonstrated a well defined de-

pression in at least one of the components of serum gamma globulin. In most

cases, all three components were depressed. Hypogammaglobulinemia was

most marked in the high count cases. With the exception of J.R. and A.O. the
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Fig. 1.-Kinetics of RNA synthesis in PHA stimulated lymphocyte cultures. After

an appropriate length of incubation with PHA, each culture received 4 jzc. of
Cytidine-H3 two hours before harvest. RNA was extracted and specific activity was

expressed as counts per minute per pig. nucleotide RNA. (Top) Shaded area depicts
the range of 9 normals studied in triplicate. Each point represents the average
± I.S.D. Single curves depict the responses of patients J.S. (- 0 -), J.L. (- -), and
P.M. (- D -); examples of low count cases. (Bottom) Shaded area depicts the range

of 9 cases of high count CLL studied in triplicate. Each point represents the average
± I.S.D. Single curves depict the responses of patients M.E. (- E -), L.L. (- 0 -)

and RB. (- -); examples of low count cases.

degree of hypogammaglobulinemia distinguished high count from low count

cases.

“Lymphosarcoma” of the Spleen: Leukemia with Marked Splenomegaly
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Fig. 2.-Kinetics of DNA synthesis in PHA-stimulated lymphocyte cultures.

After an appropriate length of incubation with PHA each culture received 4 jzc
thymidine-H3 two hours before harvest. DNA was extracted and specffic activity

was expressed as count per minute per jzg. nucleotide DNA. (Top) Shaded area de-
picts the range of 9 normals studied in triplicate. Each point represents the average

± I.S.D. Single curves depict the responses of J.S. (- -), J.L. (- 0 -), and P.M.
(- E -); examples of low count cases. (Bottom) Shaded area depicts the range of
9 patients with high count CLL. Each point represents the average ± I.S.D. Single

curves depict the responses of M.E. (- 0 -), L.L. (- 0 -), and R.B. (- -); exam-

ples of low count cases.

in low count CLL, lymphocytes responded to PHA as a single, delayed wave.

A wave of normal reactivity could not be detected by this method. On the

other hand, the patient with probable splenic lymphosarcoma and leukemic

blood picture showed two distinct waves of reactivity. When he was first seen

in February, 1967, splenomegaly was marked while peripheral lymphocytosis

was lacking (Table 2). Splenectomy was decided upon as the therapeutic
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Fig. 3.-Kinetics of nucleic acid synthesis in PHA stimulated lymphocyte cultures.
Shaded areas depict normal range as described in Figures 1 and 2. Single curves

depict response of patient A.G.-Lymphosarcoma (-0-) studied in triplicate.

procedure most likely to succeed. At laparotomy, the spleen weighed 2,000

Gm. and the organ was totally replaced by small lymphocytes. No enlarged

intra-abdominal nodes were found. Lymphocyte kinetic studies were carried

out before splenectomy and again two weeks and seven months after splenec-

tomy. Following the introduction of PHA, cultures of peripheral lymphocytes

prepared before splenectomy yielded two distinct waves of increased RNA
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CHRONIC LYMPHOCYTIC LEUKEMIA 321

synthesis ( Fig. 3); a peak on day 2 and a peak between days 8-9. Peaks of

increased DNA synthesis were observed at day 3 and between days 8-9, i.e.,

both at the normal and at a distinctly delayed time. This type of biphasic re-

sponse had not been observed in the cases of typical CLL.

Two weeks after splenectomy ( Fig. 4), the first wave of RNA synthesis per-

sisted; but the second wave was distinctly reduced. The pre- and post-splenec-

tomy patterns of DNA synthesis displayed the same phenomenon. Thus, sple-

nectomy appeared to be responsible for diminishing the second wave of reac-

tivity, although the number of circulating lymphocytes was only slightly re-

duced and the percentage of atypical lymphocytes remained unchanged ( Table

2).

Seven months later, with increasing hepatomegaly, there was little evidence

of a normal response while the secondary or delayed response accounted for

the entire reaction ( Fig. 4) . Two components could now be distinguished in

the delayed response, one at day 6 and the other at day 9. It was apparent

that the 9 day component had been most affected by splenectomy and it was

this component that became evident at the time of relapse. With CLL lym-

phocytes, the delayed response usually took place between 5-7 days. The ab-

normal component, which in this case, reached a maximum on day 6, closely

resembled the pattern seen in typical CLL.

Immunoelectrophoretic studies of this patient’s circulating immunoglobulins

shed further light on the biphasic phenomenon. In February, 1967, two com-

ponents were observed migrating in the region of IgA. By March, 1968, the

faster of these components increased in amount to raise the total IgA to 640

mg. per cent (Table 2). The IgA comprising this dense arc on immunoelec-

trophoresis contained only type 2 light chains, suggesting a monoclonal or

“neoplastic” pattern. These findings would correlate well with the lymphocyte

kinetic data which also suggested at least two populations of reactive lym-

phocytes. Thus, with respect to immunoglobulin production and lymphocyte

reactivity, the initial coexistence of normal and abnormal function later gave

way to predominantly abnormal function.

It should be stressed that this one case in no way establishes a pattern com-

mon to most cases of lymphosarcoma, in which the kinetics of the PHA re-

sponse of circulating lymphocytes are highly variable.’2 It is clear from the

few studies available that both normal and late reacting lymphocytes can

simultaneously occur in the circulation, suggesting clonal abnormalities of

presumably neoplastic cells.

Autoradiographic Studies

The kinetic data from lymphocyte cultures in CLL established that a de-

layed reaction to PHA was a characteristic feature and suggested that few,

if any, normally reactive lymphocytes were present. However, the reactivity

of individual cells could not be demonstrated by this technic. Despite indirect

evidence to the contrary,7 the possibility remained that a small population of

normally reactive lymphocytes, undetected by this technic, might have ex-

panded by repeated mitosis until their number was large enough to manifest

a peak in specific activity at 5-7 days. To eliminate this possibility, the follow-

D
ow

nloaded from
 http://ashpublications.org/blood/article-pdf/33/2/313/574855/313.pdf by guest on 19 M

ay 2023



322 RUBIN, HAVEMANN, DAMESHEK

N It’-
CO lIt)

,0

a, ++

.�.0 0
�10b0 0

0?
Cl)

o 0 0
IC 0 It)

00 C’)
-4

0 0 0 0

0000

� 00C.)C.)

�

�
.� 0000

I
Cl ..�a,
0)

0Q0

a � 000

� ‘!I’C’)

C)�-400Cl C-)

41001CO
IC

04
0
C-

C)
.0 a C)
� C)C’)C’) � �

�00© �
E 000 C)

‘-,, C)COC)
o rcit� I #{149}�: E �
� ClClCl �0a

Cl) 4)

0
1--NP-CO �

� COCOCOCO o
Ca �

� CIC’)COC’)

D
ow

nloaded from
 http://ashpublications.org/blood/article-pdf/33/2/313/574855/313.pdf by guest on 19 M

ay 2023



C.CJ

0

4,

0
0)

C.)

C

C,

E
0.

C-)

C-)

‘C

C
C)

CD

0

0�
CD

‘C

0

#{149}o___._o

8 0
Days of Incubation with PHA

Fig. 4.-Kinetics of nucleic acid synthesis in PHA stimulated lymphocyte cultures
prepared from patient A.G.-Lymphosarcoma. Each point represents the average

of triplicate determinations. Curves represent response of AG. before splenectomy
(- 0 -), and seven months post-splenectomy (- 0 -). Note absence of determina-
tion on day 2.
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ing autoradiographic analyses were performed. The results provided evidence

of a small population of normally reactive lymphocytes circulating in CLL

and a distinct but considerably larger population of late reacting cells.

In this study, a two hour exposure of normal lymphocytes to thymidine-H3

labeled approximately 50 per cent of the blast cells in cultures incubated with

PHA for 3 days (Fig. 5). These labeled blast cells were normal, as the pro-

liferative response to PHA took place at the anticipated time. The incubation

was then continued in the absence of radioactive precursors. In autoradio-

graphs prepared at subsequent times, normal lymphocytes could always be

identified because their nuclei were labeled by radioactive DNA. Blast cells

containing less than 3 grains were assumed to be unlabeled. Accepting a

minimal cell cycle time of 12-16 hours,’3 it is highly unlikely that a normal blast

cell originally labeled with more than 100 grains could dilute its label to less

than 3 grains by repeated division in a nonradioactive medium. Background

(0-1 grains per area occupied by an average blast cell) together with reutiliza-

tion from a labeled precursor pool could account for 1-3 grains occasionally

observed in cultures incubated for 5 and 7 days in unlabeled medium.

During a 7 day incubation of normal lymphocytes, a transient increase in the

proportion of labeled blast cells took place at day 5 (Fig. 5). By day 7 the per-

centage of labeled blasts was still not decreased below the level observed at day

3. Assuming that the label identified a blast as capable of incorporating thymi-

dine (i.e., thymidine-H3) on day 3, these normal cultures contained few, if any,
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Fig. 5.-Pulse-chase studies of PHA stimulated lymphocyte cultures. Each culture
was incubated with PHA for three days and then thymidine-H3 was introduced.
After a two hour exposure to thymidine-H3 an excess of unlabeled thymidine was

introduced and the cells were recovered by centrifugation. Each cell pellet was re-
suspended in fresh, unlabeled medium and the incubation was continud for an ap-
propriate interval after which autoradiographs were prepared.

lymphocytes which transformed into blasts after day 3. Clearly a population

of blasts arising after day 3 would have reduced the percentage of labeled

blasts observed at days 5 and 7. This conclusion could have been anticipated

from the kinetic studies which demonstrated a single wave of metabolic ac-

tivity in normal cultures.

Autoradiographic analysis of CLL cultures (2 high count cases, Fig. 5)

also demonstrated labeling in approximately 50 per cent of those blast cells

present at day 3. This confirmed the presence of a small population of normal

reactive lymphocytes even in high count CLL.7 However, in contrast to the

normal cultures, continuing the incubation of CLL cultures to 5 and 7 days

in an unlabeled medium resulted in a marked decrease in the percentage of

labeled blast cells as the small pooi of normally reactive cells became diluted

by a much larger population undergoing transformation and DNA replication

at the later times. It should, however, be emphasized that the absolute number
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of blast cells in normal cultures was far greater than the number observed in

corresponding CLL cultures, suggesting that relatively few lymphocytes of

CLL become transformed with PHA.7 This does not alter the conclusion that

blast cells arising at 3 days predominated in normal cultures and blast cells

arising at 5 and 7 days predominated in CLL cultures. Therefore, the unlabeled

blast cells in 5 and 7 day cultures could be distinguished as a population of

late reacting or abnormal lymphocytes.

DISCUSSION

Utilizing the action of PHA in short-term tissue cultures, an in vitro test of

lymphocyte function has been emphasized. This model appears to have some

of the features of the normal in vivo immunoproliferative reaction, and thus

provides an opportunity to evaluate those situations in which lymphocyte

function may be abnormal. Previous data have established the normal pattern

of RNA and DNA synthesis in PHA stimulated lymphocytes,7 a pattern which

could not be altered by frequent replenishment of the incubating medium.

Since plasma factors were eliminated by whshing the isolated lymphocytes,

deviations from the normal pattern could be said to reflect abnormalities in-

trinsic to the cell.

In high count CLL the maximal increase in RNA synthesis was consistently

delayed, apparently characteristic of this stage of the leukemic condition. The

addition of CLL cells to cultures of normal lymphocytes, as previously re-

ported, did not retard the development of the normal response to PHA.7 Lym-

phocytes from patients with low count CLL also showed a delayed response

to PHA, but the abnormality was less marked. Increased RNA and DNA syn-

thesis developed in what was apparently a single wave, suggesting that mainly

one cohort or population of cells was responding, and that few of the circu-

lating lymphocytes were normal. Conversely, in the lymphosarcoma case, a

biphasic response to PHA was observed initially, disappearing when the spleen

was removed. This supported our contentions that when considerable numbers

of normal lymphocytes were present their reaction could be detected by

kinetic studies and that the delayed reaction could be attributed to a discrete

population of abnormal, i.e., “leukemic” lymphocytes, cells with a metabolic

defect resulting in reduced and delayed in vitro proliferative activity. The

autoradiographic experiments separated normal from abnormal lymphocytes

and therefore provided further confirmation that the late reacting lymphocytes

in CLL formed a discrete, abnormal population. This eliminated the possi-

bility that the small population of normal lymphocytes detectable by the auto-

radiographic technic, might have expanded by repeated mitoses until their

numbers became large enough to detect as a wave of increased RNA and DNA

synthesis in the whole culture kinetic analysis. A distinct population of abnor-

ma! lymphocytes in CLL was demonstrated by Goh’4 who observed aneuploid

karyotypes (pseudodiploid) in cultures of PHA stimulated CLL lymphocytes

after 3-6 days of incubation. Normal lymphocytes incubated with PHA for

3-6 days, even in the presence of CLL cells, exhibited normal karyotypes.

Our results suggest that in CLL and in certain cases of LSA, some circulat-
ing lymphocytes respond to PHA, but in a delayed fashion, and many do not
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respond at all. Demonstration of normal or near normal numbers of blast cells

in PHA stimulated cultures from patients with low count CLL had previously

led to the conclusion that many normal lymphocytes circulate in this mild or

early form of the disease.5 The present study detected abnormal reactivity

even in low count CLL. In advanced or high count CLL the delay in reactivity

was more pronounced and the decreased magnitude of the metabolic response

correlated well with the decreased percentage of blast cells previously re-

ported.7 Perhaps lymphocyte reactivity in CLL becomes increasingly impaired

as the disease progresses until most lymphocytes are totally unreactive. This

intrinsic metabolic defect demonstrable even in low count-presumably early-

cases of the disease, suggests a generalized process from the start. Perhaps the

disorder could be congenital, a hypothesis supported by the finding of many

familial cases of CLL.8

The presence of a well-defined immunoglobulin deficiency state even in

early cases of the disease may be correlated with the metabolic defect as dem-

onstrated in PHA cultures. The more pronounced deficiency with advanced

disease as seen in the high count cases may reflect progressive inability of CLL

lymphocytes to respond to antigen. Accumulation of immunologically incom-

petent lymphocytes could well be the end result of the failure of many small

lymphocytes to respond to antigens.15 Since it is sometimes difficult in a case

presenting no lymphadenopathy or splenomegaly, but a well-defined small cell

lymphocytosis of the blood and marrow, to make the diagnosis of CLL, the

results of the reaction of the blood lymphocytes to PHA and of the immuno-

globulin concentration could well be crucial. Circulating lymphocytes in Hodg-

kin’s disease, a condition not association with lymphocyte accumulation, also

show an impaired reactivity to PHA.16 However, normally reactive lympho-

cytes are present in large numbers until the terminal phases of the disease’7

and similarly, it is only in these later phases that Hodgkin’s patients display

immunologic deficiency states.18 Therefore, the lymphocyte defect in CLL may

represent a unique situation in which immunologic impairment results in a

slow accumulation of incompetent cells.

Demonstration of an altered growth pattern in leukemic lymphocytes raises

certain questions concerning the nature of the basic proliferative abnormality
in this form of leukemia. Unstimulated small lymphocytes from leukemic

individuals, like normal lymphocytes, do not proliferate in vitro.7 Only after

stimulation with PHA are proliferative abnormalities brought out. Since the

PHA reaction in short-term tissue culture may be considered as an in vitro

model of one phase of the immunologic response, the slow response of CLL

lymphocytes may reflect a primary defect in the capacity of the small lympho-

cyte to mount a proliferative response to appropriate immunologic stimulation.

The delay in increased RNA synthesis following PHA stimulation probably

indicates that the metabolic defect in CLL lymphocytes influences that phase

of the cell cycle prior to DNA replication. In the low count cases, the time

required for the development of the peak in RNA synthesis was intermediate

between the normal response (on day 2) and the response of high count cases

(on day 7). The pattern of increased DNA synthesis was close to normal in

two cases with the lowest count (J.L. and J.S.) while in two other low count
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cases, the peak of the DNA response tended to be prolonged to seven days,

much the same as in the high count cases.

Perhaps this observation reflects certain properties of the G1 ( the interval

between the end of mitosis and the beginning of DNA replication ) and the S

phases ( DNA replication time ) of the cell cycle. If the intracellular events

preparing for the S phase are delayed beyond a certain point in some cells,

there may be a mandatory delay before DNA synthesis can begin. The data

might also reflect an attenuation of the S phase, thus yielding the low, flat DNA

curves manifested by patients M.E., P.M., and R.B. These aspects of the prob-

lem are now under investigation.

In view of the high incidence of family cases, as well as the appearance of

mild, asymptomatic cases found ordinarily at routine examination,8 it is pos-

sible that the growth disturbance of small lymphocytes in CLL is, at least in

some individuals, an inherited or congenital defect involving one of the tissues

either producing or regulating lymphocytic proliferation.

SUMMARY

Peripheral lymphocytes from patients with chronic lymphocytic leukemia

were exposed to phytohemagglutinin in culture. Quantitative assessment of

the proliferative response provided an in vitro test of lymphocyte function.

The results were correlated with several clinical parameters, both hematologic

and immune. Lymphocytes from patients with modestly elevated lymphocyte

counts and mild disease manifested slightly delayed and depressed reactions

to PHA. All immunoglobulin levels in these patients were also moderately

reduced. Further delay and depression of the PHA response showed a rough

correlation with progressive lymphocytosis and reduction in circulating im-

munoglobulins.

Kinetic and autoradiographic analyses have suggested that late-reacting

lymphocytes formed distinct populations of abnormal cells which did not seem

to be appreciably contaminated with normal lymphocytes, even in instances of

mild disease. Only in a patient with splenic lymphosarcoma were multiple

circulating populations of normal and late reacting lymphocytes detected si-

multaneously. In that case, at least some of the late-reacting lymphocytes ap-

peared to originate in parenchymal lymphoid masses.

A definition of CLL could well include, not only the findings in the blood

and bone marrow, but a statement of the reaction of the lymphocytes to

phytohemagglutinin and of the immunoglobulin characteristics.

SUMMARIO IN INTERLINGUA

Lymphocytos peripheric ab patientes con chronic leucemia lymphocytic esseva exponite in

culturas a! activitate de phytohemagglutinina. Le quantitative evaluation del responsa pro-

liferative provideva un test in vitro del function lymphocytic. Le resultatos esseva correla-

tionate con plure parametros clinic, tanto hematologic como etiam immunologic. Lymphocytos

ab patientes con moderatemente elevate numerationes lymphocytic e un forma leve del morbo

manifestava pauco retardate e deprimite reactiones a phytohemagglutinina. Le nivellos de

omne immunoglobulinas in iste patientes esseva etiam moderatemente reducite. Retardos e

depressiones additional del responsa a phytohemagglutinina monstrava un grossier correlation

con progresso del lymphocytose e reduction del nivellos de immunoglobulinas circulante.

Analyses cinetic e autoradiographic ha suggestionate que lymphocytos a reaction tardive
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forma distincte populationes de cellulas anormal que non pare esser notabilemente con-

taminate con lymphocytos normal, mesmo in casos de leve grados de morbiditate. Multiplice
populationes circulante de lymphocytos normal e lymphocytos a reaction tardive esseva

detegite simultaneemente solo in un patiente con lymphosarcoma splemc. In su caso, al minus
certes del lymphocytos a reaction tardive pareva haber br origine in parenchymatose massas
lymphoide.

Un definition de chronic leucemia lymphocytic deberea includer non solmente le con-
stationes in le sanguine e le medulla ossee sed etiam un description del reaction del

lymphocytos a phytohemagglutinina e del estimation immunoglobulinic.
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