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EB Vmus AND INFECTIOUS MONONUCLEOSIS

To the Editor,

The points enumerated by Dr. Alfred Evans in a recent issue of your journal,1 if taken

at face value, build a rather impressive case for a significant etiologic relationship of the
Epstein-Barr virus ( EBV ) to infectious mononucleosis ( I.M. ) . On closer scrutiny, how-

ever, much of this evidence is open to question and by nature circumstantial. The reported
reproduction of clinical and serologic manifestations of I.M. by the systemic infusion of

cultured lymphoid cells harboring EBV into a patient with leukemia has not as yet been

recorded in the scientific literature. While Gerber et al.2 demonstrated seroconversion in

an EBV-antibody-negative individual receiving massive transfusions for open heart surgery
who subsequently developed infectious mononucleosis, three other such patients in his series

who similarly demonstrated seroconversion of EBV developed, respectively, acute viral hepa-
titis, posttransfusion syndrome, and an unidentified febrile illness not clinically I.M. EBV

and its antigen( s ) have been detected in lymphoid cell lines derived from patients with
I.M., but most cell lines from patients with a variety of unrelated benign and malignant

lymphoproliferative disorders and from normal individuals harbor this agent as well.3
In the absence of a clear demonstration of transmission of I.M. with this agent to humans

or a suitable animal, or an in vitro model in which to perform such studies, seroconversion

has provided the strongest evidence for an etiologic role for EBV in infectious mono-

nucleosis. Without doubt anti-EBV antibody is present in patients recovering from clinically,

hematologically, and serologically diagnosed I.M. Prospective studies further suggest that

only EBV-antibody-negative individuals are susceptible to the disease.4 Nevertheless, anti-

body to EBV is widely distributed in the general population without known history of TM.
and titers impressively higher than those recorded in TM. regularly appear in patients with

a variety of unrelated lymphoreticular disorders including Burkitt’s lymphoma, carcinoma

of the posterior nasopharynx, and sarcoidosis. Implicit in the evidence derived from sero-

epidemiologic surveys is the premise that seroconversion represents primary exposure of an
immunocompetent susceptible to EBV. Of considerable interest, however, is the occurrence

of low titer of anti-EBV activity in sera examined before clinical TM. This activity has

been assumed to be nonspecific and seroconversion in some cases is based upon the

arbitrary decision to ignore all low titered reactions (less than 1/10 dilution of serum).
The absence of detectable 1gM antibody to EBV in patients acutely ill with I.M. and the

kinetics of the subsequent IgG anti-EBV antibody response further suggest that this may

be an anamnestic immunologic reaction.5 Recent studies in our laboratory have demon-

strated massive quantities of EB virus particles and antigen in long-term lymphoid cell
lines derived from four young patients with well-defined viral illnesses associated with an
atypical lymphocytosis in whom no anti-EBV antibody could be demonstrated. Clearly,

seroconversion to EBV in such individuals harboring the virus in an intracellular corn-

partment must depend on factors other than primary exposure to this ubiquitous agent.
Although the assumptions made by Philadelphia and Yale groups that the Epstein-Barr

virus or one related to it is the etiologic agent of infectious mononucleosis may ultimately

prove to be correct, we feel that this relationship at present is unclear and in need of
further critical evaluation. Our recent studies with viral diseases associated with a lympho-
proliferative phase have suggested that a common denominator in the appearance of EBV

antibody is lymphoproliferation. It is quite possible that the viral genome of this virtually
ubiquitous agent is present in stem cells of a majority of individuals (perhaps congenitally

286 BLOOD, VOL. 35, No. 2 (FEBRUARY), 1970

D
ow

nloaded from
 http://ashpublications.org/blood/article-pdf/35/2/286/575275/286.pdf by guest on 19 M

ay 2023

https://crossmark.crossref.org/dialog/?doi=10.1182/blood.V35.2.286.286&domain=pdf&date_stamp=1970-02-01


CORRESPONDENCE 287

acquired ) and that proliferative events affecting host cells result in concomitant replication

of EBV with a secondary immune response to released antigen. The presence of EBV in

lymphoproliferative diseases of unknown etiology ( such as infectious mononucleosis),

therefore, need not imply a causative role for this agent.

PHILIP R. GLADE, M.D.,

KURT HIRSCHHORN, M.D.,
Mount Sinai School of Medicine, Dept. of Pediatrics, New York, N. Y.;

YASHAR HIRSHAUT, M.D., Sloan-Kettering Institute, New York, N. Y.
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To the Editor,

In reference to Dr. Bertha A. Bouroncle’s article titled “Studies of the Delayed Response

of Phytohemagglutinin ( PHA ) Stimulated Lymphocytes in 25 Chronic Lymphocytic

Leukemia Patients Before and After Therapy” (Blood 34:2,166, August 1969), Dr.

Bouroncle has compared the percentage of blast transformation in chronic lymphocytic

leukemia ( CLL ) patients whose ages ranged from 50-80, to a group of normal controls

( “medical students and student nurses ) whose ages probably range from 20-25.

I should like to call your attention to an article titled “The Mitogenic Effect of Phyto-
hemagglutinin At Different Ages” by Dr. Anthony V. Pisciotta ( Nature 215:5097, 193-94,

July 7, 1967 ) in which the effect of age alone on the percentage of blast transformation

and mitotic index was studied. In Dr. Pisciotta’s study, it was shown that the percentage

of blast transformation significantly decreased with age in normal healthy subjects.

The finding that blast transformation significantly decreases with age has an important

bearing on the conclusions drawn in Dr. Bouroncle’s paper. It appears that Dr. Bouroncle’s

conclusions depend on a comparison of the older CLL patients to the much younger

controls. It may not be valid to compare these two groups as it has already been shown

that they differ solely on the basis of age alone. To support this position, consider the

following examples:

1 . Dr. Bouroncle claims that the second group of six patients with CLL (p. 173) in-

creased their al)ility to transform in three days from 14 to 54 per cent after therapy but,
in addition, she claims that this increase to 54 per cent did not represent a return to normal

which was 80 per cent according to the younger controls. However, 54 per cent represents

an entirely normal rate of blast transformation for the age group of 50-80 ( interpolated

from Fig. 3 of Dr. Pisciotta’s paper in Nature ) . In essence, these CLL patients did return

to normal on therapy.

2. Dr. Bouroncle also claimed that the third group consisting of eight CLL patients

never reached complete hematological remission. Again, complete hematological remission

was based 011 the younger controls.

3. Finally, Dr. Bouroncle describes two patients with CLL who had long-term followup,

one of which showed blast transformation of 50 per cent following therapy and the other
“increased progressively but did not reach normal levels . . .“ following therapy. One

could question whether or not these patients had actually reached the normal levels of

blast transformation for their ages.
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In summary, Dr. Pisciotta’s work demonstrated a decline in blast transformation as one
ages; this concept should have been incorporated into the controls of Dr. Bouroncle’s study

JAMES M. COHEN, B.S.

Senior Medical Student,
Marquette School of Medicine,

Milwaukee, Wisconsin

To the Editor,
In answer to the comments of Mr. James M. Cohen, may I state that we have not found

the marked differences in lymphocyte transformation, related to age, as reported in the
article quoted by Mr. Cohen. Recently, we studied a group of 15 patients with Parkinson’s

disease whose ages varied from 53 to 79 years, and found that the average lymphocyte
transformation for this group of patients in three days is 76 per cent. In our younger group

of normal controls ( 20-30 yr. ) , the average lymphocyte transformation in three days was

79 per cent.

Under the conditions of our experiments, the average lymphocyte transformation in

cultures under the influence of PHA, regardless of age, is higher than that observed in the
article quoted. Further, the range of variation for each individual control, in our studies,

is not as wide as in the article quoted.

In our patients with CLL, we do consider 50 per cent transformation below normal

because, as presented in detail in two patients with a long-term followup ( Figs. 7 and 8),

the lymphocyte transformation at a later date increased to 71 and 73 per cent, respectively,

which is accepted as normal in our studies.
I hope this clarifies the points raised by Mr. Cohen and I appreciate him enclosing the

reference.

BERTHA A. BOURONCLE, M.D.
Associate Professor of Medicine,

College of Medicine,

Ohio State University,

Columbus, Ohio

R�rnoIsoToPIC ASSAY OF VITAMIN B12

To the Editor,
In 1961, Rothenberg’ reported that the presence of serum proteins increased the vitamin

B12 binding capacity of intrinsic factor solutions. Shortly after the publication in 1965 by
Lau, Gottlieb, Wasserman and Herbert2 of their radioisotopic assay of vitamin B12 in

serum, it became apparent that Rothenberg’s observation had practical importance as

regards this vitamin B12 assay. A number of workers, none of whom were mentioned in
the references of the paper by Hillman, Oakes and Finholt,3 have used different protein
solutions so that the protein environment of the intrinsic factor control used in the

radioisotopic assay is similar to that of the test sera. These protein solutions have included

normal serum,4 vitamin B12 deficient serum,56 1 : 10 and 1 :20 dilutions of vitamin B1.,

deficient serum,78 serum artificially depleted of vitamin B12 by coated charcoal,8’9
albumin8’10 and ascorbic acid-saturated serum.11 The modification by Hillman et al.3

using five per cent albumin is merely at the end of a long list extending over three years.

The practical importance of the use of some protein solution in the intrinsic factor

control is that the radioisotopic assay then produces higher serum vitamin B12 values.
Although important discrepancies between the results obtained by a radioisotopic assay

and a microbiological assay ( Lactobacillus leichmannii ) have been noted12 with the

method described by Lau et al.,2 these discrepancies become much more obvious when

the radioisotopic assay is modified to include protein in the intrinsic factor control. This

applies to both the L. leichrnannii#{176} and the Euglena gracilisl3’4 methods, and the dis-
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14. Raven, J. L., Robson, M. B., Morgan,

crepancies are most commonly noted in sera obtained from some post gastrectomy and

folate-deficient patients, with the microbiological method giving a subnormal serum
vitamin B19 value and the radioisotopic method a normal value.

There are two other comments that can be made about the paper by Hillman et al.,3
and which should be noted by those workers who might be interested in trying the
modification described in this paper. Firstly, the use of five per cent albumin is quite

suitable for the assay of crystalline vitamin B12 solutions because one can then add the

same amount of albumin to both the test solutions and the intrinsic factor control. How-

ever, it cannot be assumed that this intrinsic factor control is also suitable for the assay

of vitamin B12 in serum. Not only does the presence of serum proteins have an effect on

the vitamin B12 binding capacity, but also the concentration is of importance.8.1� Hillman

et al. should compare the net counts in two different intrinsic factor controls, one with

five per cent albumin and the other with serum containing negligible amounts of vitamin

B12. If such a serum is difficult to obtain, they may use an intrinsic factor control with

serum artificially depleted of vitamin B12 by means of coated charcoal.8’9 If the net
counts in the two intrinsic factor controls are identical, then the five per cent albumin

modification is suitable for the assay of vitamin B12 in serum. The second point is that

although the albumin used by Hillman et al.3 was free of vitamin B12, this cannot be

assumed to be true for all albumin solutions. The 30 per cent albumin supplied commer-

cially in England by Armour contains 1-2000 pg./ml. of vitamin B12.
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REPLY

To the Editor,

I am most appreciative of Dr. Raven’s confirmation of the importance of our simple

modification of the radioassay for serum vitamin B12. For more than three years now, we

have been impressed by the ease and reliability of the Lau et al. method1 using this slight
modification, that is, the substitution of 0.5 ml. of five per cent human albumin* for the

saline in the intrinsic factor control tube.2 I must agree with Dr. Raven that even though

our modification is extremely practical for the routine laboratory, it may not provide all

of the precision attainable with some of the serum products described by Dr. Raven and

others. However, the five per cent albumin* does appear to have a similar effect on

intrinsic factor binding as serum containing negligible amounts of vitamin B12 and, in our

hands, has not as yet caused a false elevation of a serum level which would tend to hide

a deficient state (Ref. 2, Fig. 2). Moreover, we have not had difficulty with vitamin B19

contamination of the albumin solution while using at least five different lots of material

over the last several years.

It should be stressed that this modification is only aimed at correcting the falsely low

serum vitamin B12 levels which appear when saline is used in the intrinsic factor control

tube. It in no way applies to the discrepancies experienced between the radioassay and

the L. leichrnanii or Euglena gracilis methods in some states,3 i.e., the radioassay may at
times give higher values than the other methods. Whether the latter is a result of a defect
in the radioassay or the biological methods remains to be defined.

#{176}Albumisol-Merck, Sharpe & Dohme.

ROBERT S. HILLMAN

Associate Professor of Medicine,

University of Washington School of Medicine,

Seattle, Washington
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