
Focus

218 

IMAJ • VOL 14 • AprIL 2012

2008; 20: 745-66.
20. Weigl R. Immunization against typhus fever in Poland during World War II. 

Texas Reports on Biology and Medicine. special section, L. Anigstein, ed., A 
symposium of Polish Medical Contributions in World War II. 1947; 5: 177-9.

21. Fleck L. Entstehung und Entwicklung einer wissenschaftlichen Tatsache. 
Einführung in die Lehre vom Denkstil und Denkkollektiv. Basel: Benno 
schwabe und Co, 1935.

22. Friedman P. The destruction of the Jews of Lwów 1941-1944. In: Marrus MR, 
ed. The Nazi Holocaust. The “Final solution” Outside Germany. Westport: 
Meckler, 1989: 659-736. 

23. Löwy I. Ludwik Fleck’s epistemology of medicine and biomedical sciences. 
Stud History Philos Biol Biomed Sci 2004; 32C: 437-45.

24. symotiuk s. Two sociologies of knowledge: L. Fleck-T. Bilikiewicz. Controversy 
in looking again at Ludwik Fleck. Kwart Hist Nauki Tech 1983; 28: 569-82. 

25. Löwy I. Historiography of biomedicine: “bio,” “medicine,” and in between. 
Isis 2011; 102: 116-22.

26. Löwy I. Quantification in science and cognition circa 1937. A newly 
discovered text of Ludwik Fleck. Sci Context 1988; 2: 345-55.

27. Hedfors E. The reading of scientific texts: questions on interpretation and 
evaluation, with special reference to the scientific writings of Ludwik Fleck. 
Stud Hist Philos Biol Biomed Sci 2007; 38: 136-58.

28. Kuhn Ts. Foreword. In: Fleck L. Genesis and Development of a scientific 
Fact. Chicago: University of Chicago Press, 1979: i–xi.

29. Fleck L. Genesis and Development of a scientific Fact. second edition was 
edited by Trenn TJ, Merton RK. Chicago: University of Chicago Press, 1979: 99.

30. Fleck L. To look, to see, to know. In: Cohen Rs, schnelle T, eds. Cognition and 
Fact – Materials on Ludwik Fleck. Dordrecht: Reidel, 1986: 129-52.

31. Heldenberg E, Bass A. Acute ischemic stroke: adopting a new vision 
[Editorial]. IMAJ Isr Med Assoc J 2010; 12: 762-3.

32. Cohen EJ, Leker RR, Kahana s, Lossos A, Itshayek E. Novel use of stenting for 
temporary endovascular bypass and thrombectomy in major ischemic stroke. 
IMAJ Isr Med Assoc J 2010; 12: 764-6.

33. seising R. From vagueness in medical thought to the foundations of fuzzy 
reasoning in medical diagnosis. Artif Intell Med 2006; 38: 237-56.

34. Toulmin s. Fleck and the historical interpretation of science. In: Cohen Rs, 
schnelle T, eds. Cognition and Fact – Materials on Ludwik Fleck. Dordrecht: 
Reidel, 1986: 267-85.

35. Mendelsohn JA. Like all that lives: biology, medicine and bacteria in the age 
of Pasteur and Koch. Hist Philos Life Sci 2002; 24: 3-36.

36. Brorson s. The seeds and the worms: Ludwik Fleck and the early history of 
germ theories. Perspect Biol Med 2006; 49: 64-76.

37. Gaudillière JP. Exoteric knowledge and esoteric knowledge. Ludwik Fleck, pedigrees 
and the visualization of pathological heredity. Med Secoli 2008; 20: 767-89.

38. de Camargo KR Jr. The epistemological aspects in the historical works of Don 
Bates. Can Bull Med Hist 2009; 26: 107-28.

39. Jenicek M, Croskerry P, Hitchcock DL. Evidence and its uses in health care 
and research: the role of critical thinking. Med Sci Monit 2011; 17: RA12-7.

corresponding author: 
dr. J. Pawlikowski 
Dept. of Ethics and Human Philosophy, ul. Szkolna 18, 20-124 Lublin, Poland 
Phone: (48-81) 710-1936
email: pawlikowskij@gmail.com

references
1. Weisz GM, Grzybowski A. Medical discoveries in the ghettos: the anti-typhus 

battle. IMAJ Isr Med Assoc J 2011; 13: 261-5.
2. strous RD. Antisemitism and the history of medicine: the challenge then and 

now [Editorial]. IMAJ Isr Med Assoc J 2010; 12: 229-30.
3. Hedfors E. Medical ethics in the wake of the Holocaust: departing from a postwar 

paper by Ludwik Fleck. Stud Hist Philos Biol Biomed Sci 2007; 38: 642-55.
4. Research in Poland during the Occupation [Editorial]. Lancet 1947; 250: 765-6. 
5. Fleck L. specific antigenic substances in the urine of typhus patients. Tex Rep 

Biol Med 1947; 9: 697-708.
6. Weisz GM. Dr. Fleck fighting fleck typhus. Soc Stud Sci 2010; 40: 145-53.
7. Weisz G, Grzybowski A. Rapid urinary antigen diagnosis of infectious 

diseases: the legacy of Dr Ludwik Fleck. Wurzbg Medizinhist Mitt 2010; 29: 
314-24. 

8. Fleck L. Hyperheparinemia, white emboli and leukergy. JAMA 1949; 139: 
542.

9. Fleck L. Leukergy and its use in medicine and research. Harefuah (J Palestine 
Jewish Med Assoc) 1950; 38: 35-6 (Hebrew).

10. Fleck L. Recent investigations on leukergy. Tex Rep Biol Med 1956; 14: 424-31.
11. Grzybowski A. From Ludwik Fleck’s leukergy to the present-day rheology of 

leukocytes in heart and vascular diseases [Review]. Kardiol Pol 2007; 65: 822-6.
12. Grzybowski A. Ludwik Fleck’s studies in microbiology. Wurzbg Medizinhist 

Mitt 2007; 26: 110-19.
13. Weisz G, Grzybowski A. Rapid urinary antigen diagnosis of infectious diseases: 

the legacy of Dr Ludwik Fleck. Wurzbg Medizinhist Mitt 2010; 29: 314-24. 
14. Rheinberger H-J. Ludwik Fleck, Edmund Husserl. On the Historicity of 

scientific Knowledge. An Epistemology of the Concrete. Twentieth-Century 
Histories of Life. Durham: Duke University Press, 2010.

15. Aronowitz RA. Making sense of Illness: science, society, and Disease. 
Cambridge, UK: University Press, 1998.

16. Latimer J, Featherstone K, Atkinson P, Clarke A, Pilz DT, shaw A. Rebirthing 
the clinic: the interaction of clinical judgment and genetic technology in the 
production of medical science. Sci Tech Hum Values 2006; 31: 764-6.

17.  Pena GP. The epistemology of Ludwik Fleck and the thought community of 
Banff: reflections on the classification of the renal allograft pathology. Am J 
Transplant 2011; 11: 907-10.

18. Löwy I. The Polish school of Philosophy of Medicine. From Tytus 
Chalubinski (1820-1889) to Ludwik Fleck (1896-1961). Dordrecht/Boston/
London: Kluwer Academic Publishers, 1990.

19. Löwy I. Fleck. Anatomical drawings and early modern history. Med Secoli 

The two hemispheres of the brain are connected via the 
corpus callosum; however, this pathway and its function are 
still not fully understood. Palmer et al. used a combination 
of optogenetic, calcium-imaging, and electrophysiological 
methods to investigate the cellular mechanism of inter- 
hemispheric inhibition of the firing frequency of neocortical 
layer 5 pyramidal neurons in rats in vivo and in vitro. They  
discovered that this form of inhibition involved interneurons 

in the top layers of the cortex that suppressed active dendritic  
currents synergistically recruited by back-propagating 
action potentials. This mechanism depended upon a 
γ-aminobutyric acid type B receptor-mediated mechanism 
acting on specific ion channels in the dendrites of pyramidal 
neurons. 

Science 2012; 335: 989
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The importance of immunoproteasomes to antigen 
presentation has been unclear because animals totally 
lacking immunoproteasomes had not been available. Having 
now developed mice lacking the three immunoproteasome 
catalytic subunits, Kincaid et al. found that the dendritic 
cells of these mice had defects in presenting several 
major histocompatibility complex (MHC) class I epitopes. 
During viral infection in vivo, the presentation of a 
majority of MHC class I epitopes was markedly reduced 
in immunoproteasome-deficient animals compared with 

wild-type animals, whereas presentation of MHC class II 
peptides was unaffected. According to mass spectrometry, 
the repertoire of MHC class I-presented peptides was ~50% 
different from that in wild-type mice, and these differences 
were sufficient to stimulate robust transplant rejection 
of wild-type cells in mutant mice. These results indicated 
that immunoproteasomes were more important in antigen 
presentation than previously thought.

 Nature Immunol 2012; 13: 129
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mice completely lacking immunoproteasomes show major changes in antigen presentation

Identification of biomarkers contributing to disease diagnosis, 
classification or prognosis could be of considerable utility. 
For example, primary methods to diagnose multiple sclerosis 
(MS) include magnetic resonance imaging and detection of 
immunological abnormalities in cerebrospinal fluid. Tossberg 
et al. determined whether gene expression differences in 
blood discriminated MS subjects from comparator groups, and 
identified panels of ratios that performed with varying degrees 
of accuracy depending upon complexity of comparator groups. 

High levels of overall accuracy were achieved by comparing MS 
with homogeneous comparator groups. Overall accuracy was 
compromised when MS was compared with a heterogeneous 
comparator group. Results, validated in independent cohorts, 
indicate that gene expression differences in blood accurately 
exclude or include a diagnosis of MS and suggest that these 
approaches may provide clinically useful prediction of MS.

Genes Immun 2012; 13: 146
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Biomarkers toward diagnosing multiple sclerosis

The cytokine tumor necrosis factor (TNF) is a major driver 
of inflammation and contributes to the immune pathology 
seen in a variety of diseases, including inflammatory bowel 
disease, rheumatoid arthritis, and sepsis. Soluble TNF is 
produced by cleavage of its ectodomain by the ADAM family 
metalloprotease, TNFα-converting enzyme (TACE). However, 
the molecular regulation of TACE is not understood. Adrain 
and collaborators (Science 2012: 335: 225) and McIlwain et al. 
(p. 229) now show that the rhomboid family member iRhom2 

interacts with TACE in macrophages and is required for its 
proper intracellular trafficking and activation. In the absence 
of iRhom2, TACE was not released from the endoplasmic 
reticulum, and active protease did not reach the cell surface. 
Because of an inability to produce TNF, iRhom2-deficient 
mice were more resistant to lipopolysaccharide-induced 
septic shock but could not adequately control a Listeria 
monocytogenes infection. 
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conclusions

Amyloidosis of FMF is associated with increased QTVI, 
compared with controls. However, the underlying cause and 
prognostic implications of this finding remain unknown. 
Further research and long-term follow-up are required to 
answer these questions. 
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A new technology whereby pertinent information collected 
during the catheterization procedure is sent directly to the 
I Pad was developed by Prof. Ran Kornowski at Israel’s 
Rabin Medical Center. This application presents the entire  
catheterization process on the screen, enabling the cardio- 
logist to explain the procedure to the patient and family in a 

simple visual manner. The cardiac catheterization procedure 
provides relevant online information on the patient’s heart  
and the condition of the arteries, necessary for the cardio- 
logist to accurately perform the procedure.

Israel High-Tech & Investment Report, January 2012
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“love all, trust a few, do wrong to none”
William Shakespeare (1564-1616), English playwright and poet widely regarded as the greatest writer in the English language and 

the world’s preeminent dramatist. He wrote 38 plays, 154 sonnets and two long narrative poems. His plays have been  
translated into every major living language and are performed more often than those of any other playwright
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Infection of erythrocytes with plasmodium species induces 
clinical malaria. parasite-specific CD4+ T cells correlate 
with lower parasite burdens and severity of human malaria 
and are needed to control blood-stage infection in mice. 
However, the characteristics of CD4+ T cells that determine 
protection or parasite persistence remain unknown. Butler 
et al. show that infection of humans with plasmodium 
falciparum resulted in higher expression of the inhibitory 
receptor pD-1 associated with T cell dysfunction. In vivo 

blockade of the pD-1 ligand pD-L1 and the inhibitory receptor 
LAG-3 restored CD4+ T cell function, amplified the number 
of follicular helper T cells and germinal-center B cells and 
plasmablasts, enhanced protective antibodies, and rapidly 
cleared blood-stage malaria in mice. Thus, chronic malaria 
drives specific T cell dysfunction, and proper function can be 
restored by inhibitory therapies to enhance parasite control.

 Nature Immunol 2012; 13: 188
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therapeutic blockade of PD-l1 and lag-3 rapidly clears established blood-stage Plasmodium 
infection

Immunoglobulin E (IgE) antibodies are pathogenic in 
asthma and allergic diseases, but the in vivo biology of IgE-
producing (IgE+) cells is poorly understood. A model of the 
differentiation of IgE+ B cells proposes that IgE+ cells develop 
through a germinal-center IgG1+ intermediate and that 
IgE memory resides in the compartment of IgG1+ memory 
B cells. Talay et al. used a reporter mouse expressing 
green fluorescent protein associated with membrane IgE 

transcripts (IgE-GFp) to assess in vivo IgE responses. In 
contrast to the IgG1-centered model of IgE switching and 
memory, the authors found that IgE+ cells developed through 
a germinal-center IgE+ intermediate to form IgE+ memory B 
cells and plasma cells. These studies delineate a new model 
for the in vivo biology of IgE switching and memory.

 Nature Immunol 2012 13: 396
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Bonomi et al. [8] suggested that the risk of developing glau-
comatous damage increased when diastolic ocular perfusion 
pressure was less than 55 mmHg. IOP was not measured in 
our group of NTG patients during the night; however, even if 
one assumes a good response to topical IOP-reducing agents 
leading to a reduction of IOP to a level of 10 mmHg, a diastolic 
ocular perfusion pressure less than 55 mmHg was calculated to 
be present during 4.6 ± 2.4 hours of the night in our patients. 

This study has several inherent limitations: it was planned 
as a pilot study, with the aim of introducing the term “double-
product,” combining data of both HR and BP, in the con-
text of NTG. Therefore, the sample size was small, and no 
follow-up was available for evaluation of possible visual field 
progression in association with dDP. This study described 
a predefined population of NTG patients with episodic 
symptoms suggestive of insufficient vascular autoregulation 
such as episodic dizziness or lightheadedness upon pos-
tural change and Raynaud’s-like phenomenon. It is unclear 
whether observations in these patients would be valid for 
all unselected NTG patients. Only a large-scale longitudi-
nal population study, involving NTG, POAG and matched 
controls, in which visual field progression is monitored in 
association with dDP will overcome those limitations and 
prove the specificity and extent of this study’s findings. At 
present, it appears that topical beta-blockers should be used 
with caution in treating patients with NTG. 
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Cell death is critical for animal development and for the 
promotion of gastrulation, as well as for sculpting tissues. 
Although cell death by apoptosis is essential in some 
invertebrates, genes promoting apoptosis in the mouse 
are not required for viability. This surprising observation 
prompted investigations by Blum et al., who discovered a 
non-apoptotic developmental cell death process mediated 

by a polyglutamine-repeat protein in the nematode worm  
Caenorhabditis elegans. This form of cell death is morpho- 
logically similar to cell death occurring during vertebrate 
development, particularly cell death accompanying poly- 
glutamine-dependent neurodegeneration. 

Science 2012; 335: 970
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workup. We were not able to determine whether the abnormal 
hCG values observed resulted from the underlying thrombo-
philia, the LMWH treatment, or both. The optimal study that 
will control for the effect of thrombophilia should compare 
the use of LMWH treatment in patients with thrombophilia 
to that of women treated by LMWH without thrombophilia. 
We did not have available for investigation women treated 
with LMWH for other indications, such as prostatic heart 
valve. smoking, diabetes and assisted conception are among 
the conditions that may alter some of the triple test serum 
markers, in which case the use of a correction equation is 
preferable to omitting a marker. If our findings are validated 
in additional studies, a correction equation should be used. 
A larger study may elucidate whether the effect of LMWH 
treatment in pregnant women with thrombophilia on triple 
test serum markers is dose dependent. The national program 
in Israel for the prevention of Down syndrome includes two 
components: screening of young women using the triple 
test, and free invasive diagnostic tests early in pregnancy for 
women older than 35 years. Free prenatal diagnostic testing 
is offered to all other women with a risk higher than 1/380 
for Down syndrome in a newborn [19].

We encourage other medical centers to validate our data 
and to report their experience with regard to the best approach 
for detection of Down syndrome among pregnant women with 
thrombophilia treated with LMWH.
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The liver has vital metabolic and clearance functions that involve 
the uptake of nutrients, waste products and pathogens from 
the blood. In addition, its unique immunoregulatory functions 
mediated by local expression of co-inhibitory receptors and 
immunosuppressive mediators help to prevent inadvertent 
organ damage. However, these tolerogenic properties render 
the liver an attractive target site for pathogens. Although most 
pathogens that reach the liver via the blood are eliminated or 
controlled by local innate and adaptive immune responses, 

some pathogens (such as hepatitis viruses) can escape im- 
mune control and persist in hepatocytes, causing substantial 
morbidity and mortality worldwide. Protzer and co-workers 
review the current knowledge of the mechanisms of liver 
targeting by pathogens and describe the interplay between 
pathogens and host factors that promote pathogen elimination 
and maintain organ integrity or that allow pathogen persistence.

Nature Rev Immunol 2012; 12: 201

Eitan Israeli

capsule

living in the liver: hepatic infections



editorials

 253

IMAJ • VOL 14 • AprIL 2012

357: 1576-82.

13. Kappos L, Freedman Ms, Polman CH, et al. Effect 
of early versus delayed interferon beta-1b treatment 
on disability after a first clinical event suggestive of 
multiple sclerosis: a 3-year follow-up analysis of the 
BENEFIT study. Lancet 2007; 370: 389-97.

muscular interferon beta-1a therapy initiated 
during a first demyelinating event in multiple 
sclerosis. CHAMPs study Group. N Engl J Med 
2000; 343: 898-904.

12. Comi G, Filippi M, Barkhof F, et al. Effect of early 
interferon treatment on conversion to definite 
multiple sclerosis: a randomised study. Lancet 2001; 

imaging findings. IMAJ 2012; 14: 234-9.

10. Banwell B, Ghezzi A, Bar-Or A, Mikaeloff Y, 
Tardieu M. Multiple sclerosis in children: clinical 
diagnosis, therapeutic strategies, and future 
directions. Lancet Neurol 2007; 6: 887-902.

11. Jacobs LD, Beck RW, simon JH, et al. Intra- 

Cognitive decline is a debilitating feature of most neuro- 
degenerative diseases of the central nervous system, including 
Alzheimer’s disease. The causes leading to such impairment 
are only poorly understood and effective treatments are slow 
to emerge. Graff et al. show that cognitive capacities in the 
neurodegenerating brain are constrained by an epigenetic 
blockade of gene transcription that is potentially reversible. 
This blockade is mediated by histone deacetylase 2, which is 
increased by Alzheimer’s disease-related neurotoxic insults 
in vitro, in two mouse models of neurodegeneration and 
in patients with Alzheimer’s disease. Histone deacetylase 
2 associates with and reduces the histone acetylation of 

genes important for learning and memory, which show a 
concomitant decrease in expression. Importantly, reversing 
the build-up of histone deacetylase 2 by short hairpin RNA-
mediated knockdown unlocks the repression of these genes, 
reinstates structural and synaptic plasticity, and abolishes 
neurodegeneration-associated memory impairments. These 
findings advocate for the development of selective inhibitors 
of histone deacetylase 2 and suggest that cognitive capacities 
following neurodegeneration are not entirely lost, but merely 
impaired by this epigenetic blockade.

Nature 2012; 483: 222
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When small protein fragments or nucleic acids derived from 
an invading pathogen are detected by pattern recognition 
receptors on immune cells, the innate immune response is 
triggered. This event activates cells of the adaptive immune 
system, and together, both responses clear the infection. 
Infections also induce the release of “danger-associated 
molecular patterns,” or alarmins, from the host as a result 
of tissue damage. Whether these are also important for the 
ensuing immune response is less clear. Bonilla et al. report that 

the alarmin, interleukin-33, is required for optimal cytotoxic 
CD8+ T cell responses and antiviral immunity in mice. In virus-
infected mice deficient in IL-33 or its receptor, IL-33 is essential 
for signaling CD8+ T cells to expand, produce multiple cytokines 
and acquire cytotoxic capabilities. These results showed that 
endogenous material, independently of pathogen-derived 
molecules, are also required for antiviral immunity. 

Science 2012; 335: 984
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The significant increase in human lifespan during the past 
century confronts us with great medical challenges. To meet 
these challenges, the mechanisms that determine healthy 
aging must be understood and controlled. Sirtuins are highly 
conserved deacetylases that have been shown to regulate 
lifespan in yeast, nematodes and fruit flies. However, the role of 
sirtuins in regulating worm and fly lifespan has recently become 
controversial. Moreover, the role of the seven mammalian 
sirtuins, SIRT1 to SIRT7 (homologues of the yeast sirtuin Sir2), in 
regulating lifespan is unclear. Kanfi et al. show that male, but not 
female, transgenic mice overexpressing Sirt6 have a significantly 

longer lifespan than wild-type mice. Gene expression analysis 
revealed significant differences between male Sirt6-transgenic 
mice and male wild-type mice: transgenic males displayed 
lower serum levels of insulin-like growth factor 1 (IGF1), higher 
levels of IGF-binding protein 1 and altered phosphorylation 
levels of major components of IGF1 signaling, a key pathway 
in the regulation of lifespan. This study shows the regulation 
of mammalian lifespan by a sirtuin family member and has 
important therapeutic implications for age-related diseases.

 Nature 2012; 483: 218
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cosmesis (18–22%) using the external 
beam technique of APBI [10,11]. These 
studies as well as others led the NsABP/
RTOG group to disclose prematurely the 
toxicity results of the B39/0413 study [12]. 
They reported that of 1094 patients who 
were followed for 3 years, none had grade 
4 fibrosis-cosmesis toxicity, 3% had grade 3 
and 12% had grade 2. They concluded that 
APBI is safe and enrollment of patients 
should be continued.

The main advantages of APBI are its 
short duration of treatment, which reduces 
the workload of busy radiation oncology 
institutions, and its greater convenience for 
patients who have to commute. Howev- 
er, these advantages should not com-
promise the treatment. As indicated by 
international guidelines and as applied at 
Rambam Health Care Campus, at present, 
APBI cannot safely replace the conven-
tional approach and should be applied in 
selected low risk patients only. 
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Protective T cell memory has long been thought to reside in 
blood and lymph nodes, but recently the concept of immune 
memory in peripheral tissues mediated by resident memory T 
(TRM) cells was proposed. Jiang et al. show in mice that localized 
vaccinia virus (VACV) skin infection generates long-lived non-
recirculating CD8+ skin TRM cells that reside within the entire 
skin. These skin TRM cells are potent effector cells, and are 
superior to circulating central memory T (TCM) cells at providing 
rapid long-term protection against cutaneous re-infection. 
The authors found that CD8+ T cells are rapidly recruited to 
skin after acute VACV infection. CD8+ T cell recruitment to skin 
is independent of CD4+ T cells and interferon-gamma, but 
requires the expression of E- and P-selectin ligands by CD8+ T 
cells. Using parabiotic mice, they further show that circulating 
CD8+ TCM and CD8+ skin TRM cells are both generated after 
skin infection; however, CD8+ TCM cells recirculate between 
blood and lymph nodes whereas TRM cells remain in the skin. 

Cutaneous CD8+ TRM cells produce effector cytokines and 
persist for at least 6 months after infection. Mice with CD8+ 
skin TRM cells rapidly cleared a subsequent re-infection with 
VACV whereas mice with circulating TCM but no skin TRM cells 
showed greatly impaired viral clearance, indicating that TRM 
cells provide superior protection. Finally, the authors show that 
TRM cells generated as a result of localized VACV skin infection 
reside not only in the site of infection, but also populate the 
entire skin surface and remain present for many months. 
Repeated re-infections lead to progressive accumulation of 
highly protective TRM cells in non-involved skin. These findings 
have important implications for understanding protective 
immune memory at epithelial interfaces with the environment, 
and suggest novel strategies for vaccines that protect against 
tissue tropic organisms.

 Nature 2012; 483: 227
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Acetylcholine, the first neurotransmitter to be identified, 
exerts many of its physiological actions via activation of a 
family of G protein-coupled receptors (GPCRs) known as 
muscarinic acetylcholine receptors (mAChRs). Although 
the five mAChR subtypes (M1–M5) share a high degree of 
sequence homology, they show pronounced differences in G 
protein coupling preference and the physiological responses 
they mediate. Unfortunately, despite decades of effort, no 
therapeutic agents endowed with clear mAChR subtype 
selectivity have been developed to exploit these differences. 
Kruse et al. describe the structure of the Gq/11-coupled M3 
mAChR (‘M3 receptor’, from rat) bound to the bronchodilator 
drug tiotropium and identify the binding mode for this 
clinically important drug. This structure, together with that 
of the Gi/o-coupled M2 receptor, offers possibilities for the 
design of mAChR subtype-selective ligands. Importantly, 

the M3 receptor structure allows a structural comparison 
between two members of a mammalian GPCR subfamily 
displaying different G protein coupling selectivities. 
Furthermore, molecular dynamics simulations suggest that 
tiotropium binds transiently to an allosteric site en route 
to the binding pocket of both receptors. These simulations 
offer a structural view of an allosteric binding mode for an 
orthosteric GPCR ligand and provide additional opportunities 
for the design of ligands with different affinities or binding 
kinetics for different mAChR subtypes. These findings not 
only offer insights into the structure and function of one of 
the most important GPCR families, but may also facilitate 
the design of improved therapeutics targeting these critical 
receptors.

 Nature 2012; 482: 552
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All attempts at treating strokes by pharmacologically 
reducing the human brain’s vulnerability to ischemia have 
failed, leaving stroke as a leading cause of death, disability 
and massive socioeconomic loss worldwide. Over decades, 
research has failed to translate over 1000 experimental 
treatments from discovery in cells and rodents to use in 
humans, a scientific crisis that gave rise to the prevailing 
belief that pharmacological neuroprotection is not feasible 
or practicable in higher-order brains. To provide a strategy 
for advancing stroke therapy, Cook et al. used higher-order 
gyrencephalic non-human primates, which bear genetic, 
anatomic and behavioral similarities to humans and tested 
neuroprotection by PSD-95 inhibitors – promising compounds 
that uncouple postsynaptic density protein PSD-95 from 
neurotoxic signaling pathways. The authors show that stroke 
damage can be prevented in non-human primates in which a 

PSD-95 inhibitor is administered after stroke onset in clinically 
relevant situations. This treatment reduced infarct volumes 
as gauged by magnetic resonance imaging and histology, 
preserved the capacity of ischemic cells to maintain gene 
transcription in genome-wide screens of ischemic brain 
tissue, and significantly preserved neurological function in 
neurobehavioral assays. The degree of tissue neuroprotection 
by magnetic resonance imaging corresponded strongly to 
the preservation of neurological function, supporting the 
intuitive but unproven dictum that integrity of brain tissue 
can reflect functional outcome. These findings establish that 
tissue neuroprotection and improved functional outcome 
after stroke is unequivocally achievable in gyrencephalic non-
human primates treated with PSD-95 inhibitors. 

 Nature 2012; 483: 213
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“hate is a dead thing. who of you would be a tomb?” 
Kahlil Gibran (1883-1931), Lebanese poet and artist  best known in the English-speaking world for his 1923 book The Prophet,  

an early example of inspirational fiction including a series of philosophical essays written in poetic English prose
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Almost all species are subject to continuous attack by para- 
sites and pathogens. Because parasites and pathogens 
tend to have shorter generation times and often experience 
stronger selection due to interaction than their victims do, it 
is frequently argued that they should evolve more rapidly and 
thus maintain an advantage in the evolutionary race between 
defense and counter-defense. This prediction generates an 
apparent paradox: how do victim species survive and even 
thrive in the face of a continuous onslaught of more rapidly 
evolving enemies? One potential explanation is that defense 
is physiologically, mechanically or behaviorally easier than 
attack, so that evolution is less constrained for victims than 
for parasites or pathogens. Another possible explanation is 

that parasites and pathogens have enemies themselves and 
that victim species persist because parasites and pathogens 
are regulated from the top down and thus generally have only 
modest demographic impacts on victim populations. Gilman 
and co-authors explore a third possibility: that victim species 
are not as evolutionarily impotent as conventional wisdom 
holds, but instead have unique evolutionary advantages that 
help to level the playing field. The authors use quantitative 
genetic analysis and individual-based simulations to show 
that victims can achieve such an advantage when co-evolution 
involves multiple traits in both the host and the parasite.

 Nature 2012; 483: 328
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Free fatty acids provide an important energy source as 
nutrients, and act as signaling molecules in various cellular 
processes. Several G protein-coupled receptors have been 
identified as free fatty acid receptors important in physiology 
as well as in several diseases. GPR120 (also known as 
O3FAR1) functions as a receptor for unsaturated long chain 
free fatty acids and has a critical role in various physiological 
homeostasis mechanisms such as adipogenesis, regulation 
of appetite, and food preference. Ichimura et al. show that 
GPR120-deficient mice fed a high fat diet develop obesity, 
glucose intolerance and fatty liver with decreased adipocyte 
differentiation and lipogenesis and enhanced hepatic 
lipogenesis. Insulin resistance in such mice is associated 

with reduced insulin signaling and enhanced inflammation 
in adipose tissue. The authors show that in humans, GPR120 
expression in adipose tissue is significantly higher in obese 
individuals than in lean controls. GPR120 exon sequencing 
in obese subjects reveals a deleterious non-synonymous 
mutation (p.R270H) that inhibits GPR120 signaling activity. 
Furthermore, the p.R270H variant increases the risk of obesity 
in European populations. Overall, this study demonstrates 
that the lipid sensor GPR120 has a key role in sensing dietary 
fat and, therefore, in the control of energy balance in both 
humans and rodents.

Nature 2012; 483: 350
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“some tortures are physical 
and some are mental 
But the one that is both 
is dental”

Ogden Nash (1902-1971), American poet, known for his light and humorous verse
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dence of inflammation, fibrosis or steato-
sis. staining for copper was negative. The 
hepatocytes were pale and distended with 
vacuolization of their cytoplasm. staining 
with periodic-acid schiff showed diffuse 
cytoplasmic positivity that was eliminated 
following diastase digestion [Figure]. This 
pattern denotes glycogen storage.

At a 3 month follow-up visit all hepa-
tobiliary laboratory abnormalities had 
resolved and a physical examination 
confirmed the disappearance of hepato-
megaly.

comment

The clinical manifestations of glycogenic 
hepatopathy include hepatomegaly, 
abdominal pain, and other symptoms 
such as nausea and vomiting [1]. Elevated 
serum transaminases are frequent in dia-
betes mellitus type 1 as well as type 2, and 
are mostly caused by non-alcoholic fatty 
liver disease. An important and underdi-
agnosed condition is GH2. The differentia-
tion between the two conditions is critical 
since the treatment and the prognosis are 
very different. Glycogenic hepatopathy 
appears to be under-recognized by clini-
cians, radiologists and pathologists, even 
though this entity has been described 
several times over the years in the medi-
cal literature [1]. The combination of 
a history of poorly controlled diabetes 
mellitus, acute liver injury indicated 
sometimes by marked elevation in ami-
notransferases, and the characteristic 

GH = glycogenic hepatopathy

histological changes on liver biopsy are 
diagnostic of glycogenic hepatopathy [2].

The key finding in GH is glycogen 
accumulation in the liver, causing hepa-
tomegaly and elevated liver enzymes, 
especially transaminases. Hepatomegaly 
and elevated transaminases are frequent 
findings [2,3]. All patients with GH are on 
insulin therapy and virtually all patients 
have type 1 DM, although GH has been 
reported in type 2 [3].

NAFLD3 can progress to cirrhosis, 
whereas GH has a much better progno-
sis since liver fibrosis does not develop. 
Liver biopsy should be considered, espe-
cially when transaminase flares occur in 
non-obese patients with type 1 DM [3]. 
Unlike most cases of NAFLD, glycogenic 
hepatopathy can be reversed by improv-
ing glycemic control or by pancreas trans-
plantation [4].

Additionally, on computed tomogra-
phy scan the liver is hypodense in NAFLD 
while in GH it is hyperdense. Also, the 
bright liver on CT scan without the 
administration of contrast can be a clue 
to the diagnosis of GH [5].

Interestingly, the patient’s symptoms 
appeared only 4 months after he changed 
his insulin treatment regimen, and resolved 
rapidly after extensive insulin therapy. This 
case suggests that GH can appear even after 
a short time of uncontrolled DM-1, but for-
tunately can also resolve a short time after 
improving glycemic control. According to 
our knowledge, this case is the first report 
in the literature of GH that developed 

NALFD = non-alcoholic fatty liver disease

within 4 months of uncontrolled DM-1. 
In summary, GH is an underdiag-

nosed disease that appears primarily in 
patients with uncontrolled DM-1. It can 
be confused with NAFLD. The condition 
can develop rapidly and is rapidly revers-
ible after improving glycemic control.
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erratum
In the February issue, the authors of 
the article “The Games Go On: British 
Medical Journals Play Politics, Again” 
were Yehuda Shoenfeld, Joshua 
Shemer, Gad Keren, Yoram Blachar, 
Leonid Eidelman and Malke Borow, 
and not The Editorial Office, IMAJ, as 
written (2012; 14: 82-3).

Interleukin-2 (IL-2) signals influence various lymphocyte 
subsets during differentiation, immune responses and 
homeostasis. As discussed in this review by Boyman et 
al., stimulation with IL-2 is crucial for the maintenance of 
regulatory T (TReg) cells and for the differentiation of CD4+ T 
cells into defined effector T cell subsets following antigen-
mediated activation. For CD8+ T cells, IL-2 signals optimize 
both effector T cell generation and differentiation into 

memory cells. IL-2 is presented in soluble form or bound 
to dendritic cells and the extracellular matrix. Use of IL-2 
– either alone or in complex with particular neutralizing IL-
2-specific antibodies – can amplify CD8+ T cell responses 
or induce the expansion of the TReg cell population, thus 
favoring either immune stimulation or suppression.
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