
of rituximab. To our knowledge, rituximab, often in association with
corticosteroids and/or chemotherapy, has so far shown efficacy in only a
few cases of cold agglutinin disease.6-11 Asingle course of rituximab also
has been used in combination with corticosteroids for the treatment of
one case of idiopathic warm hemolytic anemia, leading only to a partial
improvement of the hemoglobin level and hemolytic signs.12 Although
further studies are warranted on larger series of patients with longer
follow-up, rituximab may represent a decisive therapeutic option in the
treatment of mixed warm and cold AIHA. The possibility of a second
course of rituximab also should be considered in partial responders.
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To the editor:

Sperm protein 17 is not expressed on normal leukocytes

Sperm protein 17 (Sp17) is thought to promote heparan sulfate–
mediated cell-cell adhesion.1,2 Recent works indicated the presence
of Sp17 transcripts in tumor cells.2-4 Since Sp17 mRNA is detected
only within testis, Sp17 could be an ideal target for tumor vaccine.
This notion is supported by our ability to generate Sp17-specific
cytotoxic T-lymphocytes (CTLs) capable of lysing HLA-matched
fresh tumor targets from peripheral blood mononuclear cells of
healthy and cancer-bearing patients.5,6 A recent study using a Sp17
polyclonal rabbit antisera in flow cytometry suggested that Sp17
might be a ubiquitous protein expressed on both normal and

malignant leukocytes.2 Further clarification into the normal tissue
distribution of Sp17 protein is therefore of vital importance. To
address this, we have used a recombinant Sp17 protein we
produced5 to immunize a BALB/c mouse to produce Sp17 mouse
monoclonal antibodies (MoAbs) from the immunized splenocytes.
Successful generation of the Sp17 mouse MoAbs was first con-
firmed in Western blot analysis by demonstration of the ability of
the antibody to bind the recombinant Sp17 protein and not a control
recombinant protein produced using an identical route (Figure 1A).
The antibodies are mouse IgG1 in subclass.

Figure 1. (A) Western blot analysis confirming the successful generation of Sp17 mouse monoclonal antibodies, showing binding of the antibodies to a recombinant Sp17
protein and not to a control recombinant protein. Both recombinant proteins were Escherichia coli–derived and contained a C-terminal 6-His tag. (i) Coomassie blue staining of
a 10% sodium dodecyl sulfate–polyacrylamide gel. (ii) Western blot analysis demonstrating the binding of Sp17 mouse monoclonal antibodies to only recombinant Sp17
protein (M � molecular weight marker; lane 1 � recombinant Sp17 protein; lane 2 � control recombinant protein). (B) Sp17 protein was detected on normal spermatozoa (i
and iii) but not on any of the peripheral blood leukocytes (ii and iv) by either immunofluorescence cytology (i and ii) or immunocytochemistry (iii and iv). (C)
Immunohistochemistry showing the expression of Sp17 protein in normal testis (i). In contrast, Sp17 protein was not detected in either normal tonsils (ii) or Peyer patches (iii).
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The antibodies were then applied in immunocytochemistry to
determine Sp17 protein expression in normal peripheral blood cells. We
found that, unlike in normal spermatozoa, Sp17 was not detected either
on the cell surface or in the cytoplasm of normal peripheral blood
lymphocytes, monocytes, or granulocytes (Figure 1B). This finding was
further confirmed using immunofluorescence microscopy (Figure 1B)
that showed the lack of Sp17 protein expression on normal peripheral
blood leukocytes. These results therefore do not support the recent
findings by Lacy and Sanderson,2 who used Sp17 rabbit polyclonal
antisera in flow cytometry that suggested Sp17 might be a protein
ubiquitously expressed in normal leukocytes. The expression of Sp17
within human Peyer patches was next investigated. A study showed the
up-regulation of bovine Sp17 mRNA within the Peyer patches follow-
ing bovine rotavirus infection of fetal lamb.7 This study raised the
possibility that Sp17 may be expressed in small intestine, an anatomic
site that was not included in the panel of normal tissue we previously
studied.3 Interestingly, in contrast to the mRNA findings in fetal lamb,
Sp17 protein was not detected within the human intestinal Peyer patches
(Figure 1C). In addition, Sp17 protein also was not detected in any cells,
including plasma cells, in the normal tonsils (Figure 1C). A control
staining for Sp17 using normal testis showed strong expression of Sp17
(Figure 1C). Our results therefore indicate that Sp17 is not expressed on
normal leukocytes.

There are many reasons that may account for the discrepancy
between our results and those reported by Lacy and Sanderson on the
expression of human Sp17 on normal leukocytes. It is well-recognized
that rabbit polyclonal antisera are not always suitable for use in flow
cytometry because of the difficulty in the selection of an appropriate
control serum. Although preimmuned rabbit serum was used as a
negative control by Lacy and Sanderson, the proportions of the different
immunoglobulin isotypes within the reagents, and hence the “nonspe-
cific stickiness” of the reagents, may not be identical. This, together with
the extreme sensitivity of flow cytometry, may have resulted in positive
signals observed in normal peripheral leukocytes reported by Lacy and
Sanderson. Ideally, their results should have been confirmed by immuno-
cytochemistry and not reverse transcriptase–polymerase chain reaction
(RT-PCR), because RT-PCR is more suited as a rapid mRNA screening
method rather than as a method for confirming protein expression.

Based on tumor specificity, Sp17 remains an ideal target for
cancer immunotherapy. This is supported by our previous results
indicating the restricted normal tissue expression of human Sp17
mRNA and the findings in the present study showing that Sp17
protein is not expressed in normal human leukocytes. The apparent
lack of adverse reactions in healthy males who develop immunity
against Sp17 following vasectomy further provides the data
supporting the in vivo safety of targeting Sp17 in tumor vaccines. Our
findings of the lack of expression of Sp17 in normal leukocytes are not
surprising, since we previously found that Sp17-primed CTLs did not
kill HLA-matched Epstein Barr-virus–transformed lymphoblastoid cells
and peripheral blood monocyte–derived dendritic cells.
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Response:

Expression of Sp17 on normal tissues

We agree with Grizzi et al that clarification into the normal tissue
distribution of Sp17 protein is of vital importance, especially
because of their interest in using Sp17 as a target for immuno-
therapy. We also agree that flow cytometry is extremely sensitive.
We too were concerned about false-positive staining, and that is
precisely why, in our published study,1 the appropriate controls
were included and expression confirmed by reverse transcriptase–
polymerase chain reaction of Sp17 on normal leukocytes. We found
that levels of expression of Sp17 on normal leukocytes were
relatively low but very similar to the low levels of expression seen
on myeloma cells by flow cytometry as reported by both us and the
authors of the above letter using the same rabbit antisera.1,2

In light of the comments by Grizzi et al, it is important to
remember that the absence of detection of an antigen by immuno-
fluorescence cytology or immunocytochemistry does not prove that
the antigen is not present, only that it is not detected. Their inability
to detect Sp17 on normal leukocytes could result from their
monoclonal being of low affinity, or from masking of the antibody

epitope at the cell surface. These possibilities are underscored by the
relatively weak staining of sperm that they show in Figure 1B (panel i).

But in reference to using Sp17 as a target antigen in immunotherapy,
the broader and more critical question concerns the expression of Sp17
on somatic cells. Important work regarding this issue was recently
published by the laboratory of Dr Michael O’Rand, the discoverer of
Sp17 and the leading authority on this molecule.3 They conclude,
“Although Sp17 expression is highest in the testis, it is present in all of
the mouse somatic tissues examined and is highly conserved throughout
all mammalian species.” Although Grizzi et al are obviously aware of
this work, they appear to ignore the conclusion by O’Rand’s group that
Sp17 is ubiquitously expressed.

Lastly, the intent of immunotherapy using Sp17 as a target antigen is
to generate a massive cytotoxic T-lymphocyte response against cells that
express Sp17. This intense immune response may have pathological
consequences distinct from the apparent benign response of vasecto-
mized men to circulating antibodies against Sp17. Thus, to use the
finding that there is a lack of adverse reactions in healthy males who
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develop circulating antibodies against Sp17 as evidence supporting the
in vivo safety of targeting Sp17 for immunotherapy is dubious at best.
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To the editor:

Severe neurotoxicity following arsenic therapy for acute promyelocytic leukemia: potentiation
by thiamine deficiency

Approximately 40% of subjects with acute promyelocytic leukemia
(APL) who are given arsenic develop neuropathy symptoms,1 which are
generally mild and will resolve after completion of arsenic treatment.
However, severe Guillain-Barre–like neuropathy occasionally occurs
and can be crippling.2 We recently witnessed severe neurotoxicity
during arsenic therapy in a subject with occult thiamine deficiency. In
analogy to electrolyte disturbance potentiating the occurrence of arrhyth-
mia during arsenic therapy,3 this might suggest potentiation of thiamine
deficiency and arsenic in the genesis of neurotoxicity. The enzyme
complex pyruvate dehydrogenase (PDH) in the glycolysis pathway can
be one site where thiamine and arsenic interact.4 PDH requires thiamine
as a cofactor for pyruvate decarboxylation, which is also the enzyme
very sensitive to inhibition by arsenic at micromolar concentrations,5 a
level achievable with arsenic therapy.6 Three weeks of oral arsenic in the
rat can reduce liver PDH activity by a half.7 Thus, arsenic therapy can
inhibit further the readily diminished PDH activity from thiamine
deficiency and adversely affect tissue heavily dependent on carbohy-
drates for energy provision, such as neural tissue. During the era when
arsenic was used as arsphenamine for the treatment of syphilis, a
Canadian group had reported the temporal relationship of blood
pyruvate elevation and encephalopathy during arsenic treatment in
subjects with thiamine deficiency.8 Those with thiamine deficiency had
higher blood pyruvate elevation during therapy and were more prone to
developing encephalopathy.

A vegetarian woman, aged 46, with relapsed APL, t(15:17), was
given arsenic trioxide 10 mg/d for 28 days. Her first induction with
all-trans retinoic acid and daunorubicin a year ago was uncomplicated.
Medical history was unremarkable. In particular, there was no prior
neurological disorder. Her diet was mainly refined rice and leafy
vegetables, very sparse in meat and beans. Starting from day 17, she
experienced nausea and vomiting. Pain and congestion were noted over
the tongue, throat, and conjunctiva. On day 33, she complained of
numbness over lower limbs. Confabulation was absent. On day 37, all 4
limbs were paralyzed and areflexic. Speech was inaudible and bulbar
paralysis was noted. She sweated heavily and had a vesicular rash over
her body. Cerebrospinal fluid showed white count, 1/�L; protein, 0.5
gm/L; and glucose, 6.7 mM. Studies for Venereal Disease Research
Laboratory, bacteria, fungus, virus, and oligoclonal band were negative.
Nerve conduction study detected generalized reduction of sensory
action potential. Motor conduction was normal, while electromyogram
showed active denervation. Drug review did not suggest a neurotoxic
side effect from any supportive medication. With cranial magnetic
resonance imaging (MRI), lesions consistent with Wernicke syndrome
were seen over tectum, periaqueductal gray, and periventricular white
matter of the third ventricle, both thalami, and the dorsal medulla (Figure
1A,B). The low level of red cell (RBC) transketolase (24 �mol/min L;
normal 45-90 �mol/min L), which increased by 32% after in vitro

Figure 1. (A,B) MRI images in axial fluid attenuated inversion recovery sequence
showing T2-weighted hyperintense lesions surrounding third ventricle (1A) and
dorsal aspect of medulla (1B).
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