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sistent with advanced immunosuppression 
(lymphoid depletion and isolated residual 
regressing germinal centers). Direct stain 
and culture from the lymph node ruled out 
tuberculosis. 

On examination, the patient was con-
fused and had visual hallucinations. There 
was temporal wasting and marked alopecia. 
His temperature was 36.1°C, heart rate 114 
beats/minute and blood pressure 156/76 
mmHg. Examination of the lung and heart 
was unremarkable. The abdomen was soft 
but diffusely tender. Hemoglobin concen-
tration was 8.3 g/dl, leukocyte count 4300 
mm3, and absolute lymphocyte count 640 
mm3. Platelet count was 433,000 mm3. 
Serum electrolyte, aspartate aminotransfer-
ase, alanine aminotransferase, lipase, amy-
lase and alkaline phosphatase levels were all 
within normal range. The creatinine level 
was 0.76 mg/dl and the urea level 81 mg/
dl. Protein to creatinine ratio in the urine 
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s ystemic lupus erythematosus (SLE) 
is an autoimmune rheumatic disease 

of unclear etiology, characterized by the 
production of pathogenic autoantibody 
and immune mediated tissue damage [1]. 
Viral, bacterial or parasitic infection of sub-
jects with a specific genetic background, 
immune abnormalities, or hormonal 
constellation may trigger autoimmunity 
that leads to SLE. Parasites may trigger 
the generation of autoantibodies and 
autoreactive T cells; however, the homol-
ogy between self and parasitic antigens 
may enable parasites to protect themselves 
from the immune system and induce a 
state of immunosuppression. According 
to the “Hygiene Hypothesis,” parasites can 
regulate the immune system of their host 
[2]. We describe here a patient with a new 
onset of SLE and concurrent infection with 
the platyhelminth Taenia solium.

Patient descriPtion

A 35 year old agricultural worker of Thai 
origin was admitted due to an acute confu-
sional state with psychotic features. Three 
weeks earlier he had been hospitalized due 
to a swollen cervical lymph node and low 
grade fever. Biopsy from the node was con-

was 1036 mg/g. Both a head computed 
tomography (CT) scan and lumber punc-
ture examination were normal. Serology for 
human immunodeficiency virus, hepatitis 
B and C viruses, Epstein-Barr virus, and 
cytomegalovirus were negative. Antinuclear 
antibody was detected at a titer of 1:160 
and with a spackled pattern. The comple-
ment C3 level was 22 mg/dl (normal range 
90–180 mg/dl), C4 was 2 mg/dl (normal 
range 10–40 mg/dl). SSA, SSB, and ribo-
somal P antibodies were all positive. Anti-
double strand DNA was not detected. 

The patient was diagnosed with SLE 
according to the following SLICC criteria: 
positive antinuclear antibody, psychosis, 
alopecia, marked proteinuria, lymphope-
nia, and low complement levels. Steroid 
pulse therapy was instituted together with 
hydroxychloroquine 200 mg twice a day. 

Five days after starting steroid therapy 
the patient complained of severe abdominal 

systemic lupus erythematosus (SLE), 
autoimmunity, parasitic infections, 
Taenia solium
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Figure 1. 
Resected 
small bowel 
with massive 
infestation by 
platyhelminthes 
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pain. An abdominal CT scan demonstrated 
small bowel obstruction. Surgical explora-
tion showed a 70 cm section of necrotic 
tissue in the small bowel. Histological and 
microbiological studies demonstrated mas-
sive infestation by platyhelminths identi-
fied as Taenia solium [Figure 1]

comment

Helminths are long-lived parasites that 
usually do not replicate in a human host. 
Therefore, the helminth survival strategy  
is based on immunomodulation. Immu- 
nomodulation by helminths is thought to 
be mutually beneficial for host and parasite 
since it protects the host from the severe 
consequences of inflammatory response, 
and prevents elimination of helminths. 
The helminths’ immunomodulatory effects 
include interfering with maturation of den-
dritic cells, which affects the presentation 
of antigen and changes the direction of the 

immune response with preference to Th2 
or Th3 pathways [3]. In addition, helminths 
affect T regulatory cells (Tregs) by induc-
tion of CD4+CD25+Foxp3+ Tregs, which 
results in suppression of autoimmunity [4]. 
This may explain the protective effects of 
helminthic infection against certain auto-
immune diseases such as multiple sclerosis 
and inflammatory bowel disease [5].

Our patient represents the reverse of the 
“Hygiene Hypothesis.” He presented with 
severe SLE associated with massive inva-
sion of helminths to the small intestine. It 
is possible that the “Hygiene Hypothesis” 
does not apply to patients with SLE; how-
ever, it is plausible that the helminth inva-
sion retarded the development of autoim-
munity, and our patient would likely have 
presented with SLE at a younger age. 

To the best of our knowledge this is 
the first report in the medical literature 
of a patient who presents simultaneously 
with new onset of SLE and a helminth 

infection causing bowel obstruction. 
Further research on the complex interac-
tion between these two diseases and their 
impact on the immune system is needed. 
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Axon regeneration after a spinal cord injury requires inter- 
ference with neuronal mechanisms to promote axon extension 
and early suppression of scar formation. Microtubule stabi- 
lization could provide, in principle, a basis for such interven- 
tion. Ruschel et al. used animal models of spinal cord injury, 
time-lapse imaging in vivo, primary neuronal cultures, and behav- 

ioral studies to tackle this challenge. They showed that epothilone 
B, a U.S. Food and Drug Administration-approved microtubule-
stabilizing drug that can cross the blood-brain barrier, does 
promote functional axon regeneration, even after injury. 
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axonal regeneration: progress toward fixing a broken back?

In the nervous system, NMDA receptors (NMDARs) participate 
in neurotransmission and modulate the viability of neurons. 
In contrast, little is known about the role of NMDARs in 
pancreatic islets and the insulin-secreting beta cells whose 
functional impairment contributes to diabetes mellitus. 
Marquard et al. found that inhibition of NMDARs in mouse 
and human islets enhanced their glucose-stimulated insulin 
secretion (GSIS) and survival of islet cells. Further, NMDAR 
inhibition prolonged the amount of time that glucose-
stimulated beta cells spent in a depolarized state with high 
cytosolic Ca2+ concentrations. The authors also noticed 
that, in vivo, the NMDAR antagonist dextromethorphan 

(DXM) enhanced glucose tolerance in mice, and that in vitro 
dextrorphan, the main metabolite of DXM, amplified the 
stimulatory effect of exendin-4 on GSIS. In a mouse model 
of type 2 diabetes mellitus (T2DM), long-term treatment with 
DXM improved islet insulin content, islet cell mass and blood 
glucose control. Further, in a small clinical trial they found that 
individuals with T2DM treated with DXM showed enhanced 
serum insulin concentrations and glucose tolerance. These 
data highlight the possibility that antagonists of NMDARs may 
provide a useful adjunct treatment for diabetes. 
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characterization of pancreatic nmda receptors as possible drug targets for diabetes treatment




