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Lymphocyte glycogen content in various diseases
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From the Louis Jenner Laboratory, St. Thomas's Hospital and Medical School, London

SYNOPSIS The lymphocyte glycogen content has been measured semi-quantitatively by staining
peripheral blood films by the periodic-acid-Schiff (P.A.S.) technique. The high values reported in
chronic lymphatic leukaemia, lymphosarcoma, Hodgkin's disease, and infectious mononucleosis
have been confirmed. High values have also been found in cases with chronic suppuration, ulcerative
colitis, myelomatosis, and epithelial malignancies. Our results suggest that a high lymphocyte
glycogen content may be produced by several different mechanisms and that the test is of little
value in differential diagnosis.

An increased glycogen content in the lymphocytes of
the peripheral blood has been reported in a number
of diseases affecting the lymphoid system; these
include chronic and subacute lymphatic leukaemia,
lymphosarcoma, Hodgkin's disease, and some cases
of infectious mononucleosis (Wislocki, Rheingold,
and Dempsey, 1949; Astaldi and Verga, 1957;
Mitus, Bergna, Mednicoff, and Dameshek, 1958; and
Quaglino and Hayhoe, 1959). However, apart from
occasional observations on patients with other
blood disorders there are no reports on the lympho-
cyte glycogen content in diseases not primarily
affecting the lymphoid system. In the present study
we have estimated the lymphocyte glycogen content
in a random sample of hospital patients suffering
from a variety of disorders. We have also selected
certain particular groups of patients, such as those
with malignant epithelial tumours or chronic
infections, in the hope that light might be thrown on
the significance of a high lymphocyte glycogen
content.

METHODS

Films of peripheral blood were air dried and fixed in
methyl alcohol. Staining was by a modification of the
P.A.S. technique described by Quaglino and Hayhoe
(1959). After being rinsed in distilled water the films were
oxidized in 0 5% aqueous periodic acid for 10 minutes
and then stained for 30 minutes in a mixture of five parts
of 'cold' Schiff reagent (after Lillie) and one part of 0-5%
aqueous periodic acid. After 10 minutes in running tap
water they were counterstained in 1 in 4,000 aqueous
haematoxylin (Mallory) for 10 minutes, washed in
running tap water for five minutes, dried, cleared in
xylol and mounted.
Received for publication 6 May 1961.

The stained slides were examined by two observers
independently. Fifty lymphocytes were counted by each
of the two observers. Since many of the cases had normal
or low lymphocyte counts, it was found impracticable for
each observer to count 100 cells. The final score was
obtained by addition of these separate totals. Monocytes
and leucoblasts were not included in the counts. In the
majority of patients the scores given are the result of
observations on a single blood film. In several of the
patients with malignant lymphomata serial observations
were made and the score quoted is the mean of these.

SCORING

The scoring was based on the method of Mitus er al.
(1958).
Cells with no P.A.S.-positive granules................0
Cells with less than 9 P.A.S.-positive granules........ I
Cells with over 9 P.A.S.-positive granules but no large
clumps......................................... 2
Cells with three or more concentric rings of P.A.S.-
positive granules or with large clumps of P.A.S.-
positive material ..................................3

MATERIAL

Blood films were studied from 31 hospital patients with
miscellaneous disorders, 30 patients with malignant
epithelial tumours, 17 patients with lymphosarcoma, 13
patients with chronic lymphatic leukaemia, 22 patients
with Hodgkin's disease, nine patients with infectious
mononucleosis, eight patients with chronic suppuration,
and four with acute pyogenic infections. In addition,
small numbers of other specific diseases were studied.

RESULTS

MISCELLANEOUS DISORDERS (CONTROLS) The 31
patients in this group were separated clinically
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FIG. 1. The P.A.S. score in various groups of diseases. Each point represents one patient. The mean value
is indicated by the larger points.

because they had no evidence of acute inflammation,
chronic sepsis, carcinoma, or disorders of the reticu-
loendothelial system. They included patients with
disorders such as coronary thrombosis, cardiac
failure, hypertension, and diabetes. The range of
scores in this group was from 12 to 56 with a mean

of 31. These figures correspond very closely to the
mean score in normal individuals given by Quaglino
and Hayhoe (1959).

LYMPHOSARCOMA Seventeen patients with this con-

dition were studied and showed scores ranging from
24 to 111 with a mean of 80. As can be seen in Fig. 1,
only two patients had scores below 50. One of these
was clinically free from any evidence of activity but
the other had widespread disease. Some of the
4

patients with high scores were clinically active and
others quiescent. We have not had a sufficient
number of serial observations to assess the effects
of treatment on the score. A high score did not,
however, appear to be related to an absolute lympho-
cytosis, the presence of abnormal lymphocytes, or
the severity of the disease.

CHRONIC LYMPHATIC LEUKAEMIA The highest total
scores were obtained in this condition with a range
of 37 to 168 and a mean of 104. There was no

general relationship between the scores and the total
white cell count or clinical state of the patient.

HODGKIN'S DISEASE Twenty-two patients were

studied and were found to have a range of 35 to 117
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with a mean score of 71. High scores were found in
some patients without evidence of clinical activity.
A number of patients with Hodgkin's disease had to
be excluded because they had very low lymphocyte
counts either as a result of the disease or of treatment.
In several of these cases it was noted that the few
lymphocytes that could be seen had a very high
glycogen content. Four patients with reticulum cell
sarcoma were studied. These showed scores of 28 to
99 with a mean of 56.

MALIGNANT EPITHELIAL NEOPLASMS Thirty patients
were studied with a variety of epithelial neoplasms.
They showed scores ranging from 24 to 76 with a
mean of 47. Although there was considerable over-
lap with the control series the mean score was higher.
In order to see whether these figures bear any
relationship to the type of neoplasm we have
broken down the figures as follows:- Breast (six
cases), range 42 to 51, mean 49; cervix (four cases),
range 43 to 76, mean 58; ovary (seven cases) range
24 to 55, mean 39; bladder (three cases), range 42 to
72, mean 57; bronchus (four cases), range 22 to 60,
mean 45; others (six cases), range 28 to 55, mean 41.
No significant relationship exists between the

type of neoplasm and the scores, and as far as we
could assess there was no relationship between the
extent of the tumour and a high score. One of the
patients with bronchial carcinoma had an initially
low score; a repeat examination in this case several
weeks later showed a high score but on this occasion
the patient showed evidence of a superimposed
infection.

ACUTE PYOGENIC INFLAMMATION. None of the four
patients studied showed a high score. The range was
14 to 39 with a mean of 28.

CHRONIC SUPPURATION Eight patients with chronic
suppurative lesions were studied. These included
patients with a lung abscess, a perinephric abscess,
chronic osteomyelitis, and a chronic empyema. The
range of scores in this group was 32 to 78 with a
mean of 62. Three patients with chronic ulcerative
colitis who might be classified under chronic sup-
puration showed a range of 66 to 91.

INFECTIOUS MONONUCLEOSIS Nine patients were
studied with a range of 33 to 91 and a mean of 59;
six of the nine had counts of 55 or above.

OTHER DISORDERS Four patients with myelomatosis
all showed high scores. The range was 67 to 90 with
a mean of 77. None of these cases showed plasma
cells in the peripheral blood. Scores of over 70 were
also obtained from one of three cases of aplastic

anaemia and one case of auto-immune haemolytic
anaemia.

DISCUSSION

These results show that an increased amount of
glycogen in the lymphocytes may occur in disorders
which do not primarily affect the lymphoid system,
such as carcinoma and chronic suppuration.
Although in this series a score of over 100 was only
found in patients with chronic lymphatic leukaemia,
lymphosarcoma, or Hodgkin's disease, it is evident
that the level of lymphocyte glycogen is of little value
as a differential diagnostic test. This point was
emphasized by our experience with one patient who
was admitted with a pyrexia of unknown origin
diagnosed as possible Hodgkin's disease; she had
a score of 80, which was thought to be good con-
firmatory evidence of a malignant lymphoma, but
was later found to have a chronic perinephric
abcess.

It remains to ask whether these results throw any
light on the mechanism underlying a high lympho-
cyte glycogen content. It has been suggested that the
high scores in chronic lymphatic leukaemia and
lymphosarcoma may be due to an alteration of
metabolism consequent on some fundamental
'neoplastic' change in the cell (Astaldi and Verga,
1957). Recently, however, Quaglino and Hayhoe
(1959) have reported high scores in Hodgkin's
disease and infectious mononucleosis. Although
Hodgkin's disease is usually considered as a neo-
plastic disease of the lymphoid system there is no
direct evidence that the lymphocytes themselves
undergo a fundamental change analogous to that
occurring in lymphosarcoma. Quaglino and Hayhoe
(1959) suggest that the high glycogen content in
Hodgkin's disease and infectious mononucleosis
may have a basically different cause from that which
operates in lymphatic leukaemia. A possible
analogous situation might be the high alkaline
phosphatase found in the polymorphonuclear
leucocytes in Hodgkin's disease and acute infections
(Hayhoe and Quaglino, 1958).
A consideration of the high scores found in chronic

suppuration and ulcerative colitis shows that a high
lymphocyte glycogen may occur in diseases where it
can be presumed that normal lymphocytes are being
produced from the lymphoid system. It is reasonable
to surmise that the high scores in these cases may be
the result of alterations in the functional activity of
the lymphocyte due to activities such as antibody
formation.
Although a superadded infection may account for

the high scores in a few of the patients with car-
cinoma, many of the patients with high scores had
no evidence of infection. It is known that there is
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frequently a lymphocytic infiltration in the tissues
adjacent to a carcinoma and it is possible that this
represents a defensive mechanism analogous to that
occurring in chronic inflammation. The high scores
in non-infected cases of cancer might be the result
of an alteration in lymphocyte metabolism associated
with this reaction.
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