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Influenza pandemics occur every few decades, but scientists
still do not understand why only some strains cause pandemics.
To enter host cells, the virus’ hemagglutinin (HA) protein must
undergo a pH-driven conformational change. During the 2009
pandemic, a swine H1N1 virus jumped to humans. Russier et
al. now report that for swine H1N1, the HA conformational
switch occurs at pH 5.5 to 6.0. In viruses isolated from hu- 

mans, the pH of the switch changed from 5.5 to 5.6 early in 
the pandemic to 5.0 to 5.4 later in the pandemic. A swine H1N1 
with HA mutated to switch at pH 6 was less pathogenic in 
mice and ferrets. The lower-pH switching probably increases HA 
stability in the upper respiratory tract. 

Proc Natl Acad Sci USA 2016; 10.1073/pnas.1524384113 
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Influenza HA needs stability to spread

Cell regulatory systems have dynamic properties that will 
need to be taken into account when planning therapeutic 
strategies. Chen and team found that the timing of a radiation 
treatment of human breast cancer-derived cells in culture 
determined whether cell survival was enhanced or reduced. 
Depletion of the oncogene product MDMX caused an initial 
burst of expression of the tumor suppressor protein p53 

within the first 24 hours, and then oscillations of lower 
amplitude. When the radiation treatment coincided with the 
first phase, 95% of the cells died, but if radiation was applied 
in the second phase, fewer than 20% of the cells died.
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Timing the attack on cancer cells

Mutations in the KRAS oncogene occur at high frequency in 
several of the most lethal human cancers, including lung and 
pancreatic cancer. Substantial effort has thus been directed 
toward developing KRAS inhibitors. KRAS encodes an enzyme 
that binds the nucleotide GTP and hydrolyzes it to GDP. It had 
been thought that oncogenic mutations disable this hydro- 
lytic activity, locking KRAS in the GTP-bound, active state. Surpris- 

ingly, Lito et al. found that a certain KRAS mutant (G12C) 
retains hydrolytic activity and continues to cycle between its 
active and inactive states. They describe a compound that 
inhibits KRAS(G12C) signaling and tumor cell growth by binding 
to the GDP bound form of KRAS, trapping it in its inactive state. 

Science 2016; 351: 604
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Cancer therapy by entrapment
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African-Americans are five times more likely than Caucasians 
to develop advanced kidney disease. Two sequence variants 
in a gene called APOL1 confer most of this elevated risk. 
Scientists think that the prevalence of these sequence variants 
in people of African descent probably arose because they 
also confer protection against parasite infection. The APOL1 
gene encodes the protein apolipoprotein L1, which forms ion 
pores in the kidney cell membrane, but how the risk variants 

cause kidney disease remains a mystery. Studying cultured 
kidney cells, Olabisi et al. found that the APOL1 risk variants 
cause excessive loss of potassium from the cells. This in 
turn activates stress-activated enzymes called kinases, which 
ultimately leads to kidney cell death.

Proc Natl Acad Sci USA 2016; 113: 830
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Potassium loss stresses out kidney cells

Autoreactive B cells have critical roles in a large diversity 
of autoimmune diseases, but the molecular pathways that 
control these cells remain poorly understood. Gonzalez-Martin 
et al. performed an in vivo functional screen of a lymphocyte-
expressed microRNA library and identified miR-148a as a 
potent regulator of B cell tolerance. Elevated miR-148a 
expression impaired B cell tolerance by promoting the survival 
of immature B cells after engagement of the B cell antigen 
receptor by suppressing the expression of the autoimmune 

suppressor Gadd45α, the tumor suppressor PTEN and the 
pro-apoptotic protein Bim. Furthermore, increased expression 
of miR-148a, which occurs frequently in patients with lupus 
and lupus-prone mice, facilitated the development of lethal 
autoimmune disease in a mouse model of lupus. These 
studies demonstrate a function for miR-148a as a regulator of 
B cell tolerance and autoimmunity.

Nature Immunol 2016; 17: 433
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The microRNA miR-148a functions as a critical regulator of B cell tolerance and autoimmunity

“We must be willing to let go of the life we have planned, so as to have the life that is  
waiting for us”
E.M. Forster (1879-1970), English novelist, short story writer and essayist. He is known best for his ironic and well-plotted nov-
els examining class difference and hypocrisy in early 20th-century British society. A Room with a View and A Passage to India  

brought him his greatest success. He was nominated for the Nobel Prize in Literature in 13 different years 



Original Articles

330 

IMAJ • VOL 18 • june 2016

15.	 Wang W, Kagaya Y, Asaumi Y, Fukui S, Takeda M, Shimokawa H. Protective 
effects of recombinant human erythropoietin against pressure overload-induced 
left ventricular remodeling and premature death in mice. Tohoku J Exp Med 2011; 
225 (2): 131-43.

16.	 Cai Z, Manalo DJ, Wei G, et al. Hearts from rodents exposed to intermittent 
hypoxia or erythropoietin are protected against ischemia-reperfusion injury. 
Circulation 2003; 108 (1): 79-85.

17.	 Moon C, Krawczyk M, Ahn D, et al. Erythropoietin reduces myocardial infarction 
and left ventricular functional decline after coronary artery ligation in rats. Proc 
Natl Acad Sci USA 2003; 100 (20): 11612-17.

18.	 18.Parsa CJ, Matsumoto A, Kim J, et al. A novel protective effect of erythropoietin 
in the infarcted heart. J Clin Invest 2003; 112 (7): 999-1007.

19.	 Wright GL, Hanlon P, Amin K, Steenbergen C, Murphy E, Arcasoy MO. 
Erythropoietin receptor expression in adult rat cardiomyocytes is associated with 
an acute cardioprotective effect for recombinant erythropoietin during ischemia-
reperfusion injury. FASEB J 2004; 18 (9): 1031-3.

20.	 Burger D, Xenocostas A, Feng QP. Molecular basis of cardioprotection by 
erythropoietin. Curr Mol Pharmacol 2009; 2 (1): 56-69.

21.	 Lu J, Yao YY, Dai QM, et al. Erythropoietin attenuates cardiac dysfunction by 
increasing myocardial angiogenesis and inhibiting interstitial fibrosis in diabetic 
rats. Cardiovasc Diabetol 2012; 11: 105.

22.	 Kobayashi H, Minatoguchi S, Yasuda S, et al. Post-infarct treatment with an 
erythropoietin-gelatin hydrogel drug delivery system for cardiac repair. Cardiovasc 
Res 2008; 79 (4): 611-20.

23.	 van Dokkum RP, Eijkelkamp WB, Kluppel AC, et al. Myocardial infarction 
enhances progressive renal damage in an experimental model for cardio-renal 
interaction. J Am Soc Nephrol 2004; 15 (12): 3103-10.

24.	 Entin-Meer M, Ben-Shoshan J, Maysel-Auslender S, et al. Accelerated renal fibrosis 
in cardiorenal syndrome is associated with long-term increase in urine neutrophil 
gelatinase-associated lipocalin levels. Am J Nephrol 2012; 36 (2): 190-200.

25.	 Ratajczak J, Majka M, Kijowski J, et al. Biological significance of MAPK, AKT and 
JAK-STAT protein activation by various erythropoietic factors in normal human 
early erythroid cells. Br J Haematol 2001; 115 (1): 195-204.

3.	 Di Lullo L, House A, Gorini A, Santoboni A, Russo D, Ronco C. Chronic kidney 
disease and cardiovascular complications. Heart Fail Rev 2015; 20 (3): 259-72.

4.	 Entin-Meer M, Pasmanik-Chor M, Ben-Shoshan J, et al. Renal failure is 
associated with driving of gene expression towards cardiac hypertrophy and 
reduced mitochondrial activity. Clin Exp Cardiol 2012; 3: 2-9.

5.	 Deicher R, Horl WH. Anaemia as a risk factor for the progression of chronic 
kidney disease. Curr Opin Rephrol Hypertens 2003; 12 (2): 139-43.

6.	 Opasich C, Cazzola M, Scelsi L, et al. Blunted erythropoietin production and 
defective iron supply for erythropoiesis as major causes of anaemia in patients 
with chronic heart failure. Eur Heart J 2005; 26 (21): 2232-7.

7.	 van der Meer P, Voors AA, Lipsic E, van Gilst WH, van Veldhuisen DJ. Eryth- 
ropoietin in cardiovascular diseases. Eur Heart J 2004; 25 (4): 285-91.

8.	 Lipsic E, Schoemaker RG, van der Meer P, Voors AA, van Veldhuisen DJ, van 
Gilst WH. Protective effects of erythropoietin in cardiac ischemia: from bench to 
bedside. J Am Coll Cardiol 2006; 48 (11): 2161-7.

9.	 Silberberg J, Racine N, Barre P, Sniderman AD. Regression of left ventricular 
hypertrophy in dialysis patients following correction of anemia with recombinant 
human erythropoietin. Can J Cardiol 1990; 6 (1): 1-4.

10.	 Hamed S, Barshack I, Luboshits G, et al. Erythropoietin improves myocardial 
performance in doxorubicin-induced cardiomyopathy. Eur Heart J 2006; 27 (15): 
1876-83.

11.	 Hirata A, Minamino T, Asanuma H, et al. Erythropoietin enhances neovas- 
cularization of ischemic myocardium and improves left ventricular dysfunction 
after myocardial infarction in dogs. J Am Coll Cardiol 2006; 48 (1): 176-84.

12.	 Li L, Takemura G, Li Y, et al. Preventive effect of erythropoietin on cardiac dysfun- 
ction in doxorubicin-induced cardiomyopathy. Circulation 2006; 113 (4): 535-43.

13.	 van der Meer P, Lipsic E, Henning RH, et al. Erythropoietin induces neova- 
scularization and improves cardiac function in rats with heart failure after 
myocardial infarction. J Am Coll Cardiol 2005; 46 (1): 125-33.

14.	 Teixeira AM, Garrido P, Santos P, et al. Recombinant human erythropoietin 
treatment protects the cardio-renal axis in a model of moderate chronic renal 
failure. Renal Fail 2010; 32 (9): 1073-80.

Increasing numbers of clinical trials and animal experiments 
have shown that probiotic bacteria are promising tools for 
allergy prevention. Kozakova et al. analyzed the immunomodu- 
latory properties of three selected Lactobacillus strains and the 
impact of their mixture on allergic sensitization to Bet v 1 using a 
gnotobiotic mouse model. The authors showed that Lactobacillus 
rhamnosus LOCK0900, L. rhamnosus LOCK0908 and L. casei 
LOCK0919 are recognized via Toll-like receptor 2 (TLR2) and 
nucleotide-binding oligomerization domain-containing protein 2 
(NOD2) receptors and stimulate bone marrow-derived dendritic 
cells to produce cytokines in species- and strain-dependent 
manners. Colonization of germ-free (GF) mice with a mixture 
of all three strains (Lmix) improved the intestinal barrier by 
strengthening the apical junctional complexes of enterocytes 
and restoring the structures of microfilaments extending into the 
terminal web. Mice colonized with Lmix and sensitized to the Bet 

v 1 allergen showed significantly lower levels of allergen-specific 
IgE, IgG1 and IgG2a and an elevated total IgA level in the sera 
and intestinal lavages as well as an increased transforming 
growth factor-beta (TGFβ) level compared with the sensitized 
GF mice. Splenocytes and mesenteric lymph node cells from 
the Lmix-colonized mice showed the significant upregulation 
of TGFβ after in vitro stimulation with Bet v 1. These results 
show that Lmix colonization improved the gut epithelial barrier 
and reduced allergic sensitization to Bet v 1. Furthermore, these 
findings were accompanied by the increased production of 
circulating and secretory IgA and the regulatory cytokine TGFβ. 
Thus, this mixture of three Lactobacillus strains shows potential 
for use in the prevention of increased gut permeability and the 
onset of allergies in humans.

Cell Molec Immunol 2016; 13: 251
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Colonization of germ-free mice with a mixture of three Lactobacillus strains enhances the 
integrity of gut mucosa and ameliorates allergic sensitization

“It’s not what you look at that matters, it’s what you see”
 Henry David Thoreau (1817-1862), American author, poet, philosopher, abolitionist, naturalist, tax resister, development critic, 

surveyor, and historian. A leading transcendentalist, Thoreau is best known for his book Walden, a reflection upon  
simple living in natural surroundings
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Coronary heart disease is a tale of two forms of plasma 
cholesterol. In contrast to the well-established effects of 
“bad” cholesterol (LDL-C), the role of “good” cholesterol 
(HDL-C) is mysterious. Elevated HDL-C correlates with a lower 
risk of heart disease, yet drugs that raise HDL-C levels do 
not reduce risk. Zanoni et al. found that some people with 
exceptionally high levels of HDL-C carry a rare sequence 

variant in the gene encoding the major HDL-C receptor, 
scavenger receptor BI. This variant destroys the receptor's 
ability to take up HDL-C. Interestingly, people with this 
variant have a higher risk of heart disease despite having 
high levels of HDL-C.

Science 2016; 351: 1166
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A scavenger that protects the heart

Cancer cells often display alterations in metabolism that 
help fuel their growth. Such metabolic “rewiring” may also 
work against the cancer cells, however, by creating new 
vulnerabilities that can be exploited therapeutically. A variety 
of human tumors show changes in methionine metabolism 
caused by loss of the gene coding for 5-methylthioadenosine 
phosphorylase (MTAP). Mavrakis et al. and Kryukov et al. found  

that the loss of MTAP renders cancer cell lines sensitive to 
growth inhibition by compounds that suppress the activity of a 
specific arginine methyltransferase called PRMT5. Conceivably, 
drugs that inhibit PRMT5 activity could be developed into a 
tailored therapy for MTAP-deficient tumors.

Science 2016; 351: 1208 & 1214 
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Tumors put in a vulnerable position

“There can be no keener revelation of a society’s soul than the way in which it treats its children”
Nelson Mandela (1918-2013), South African anti-apartheid revolutionary, politician and philanthropist, who served as President 

of South Africa from 1994 to 1999. He was the country’s first black chief executive, and the first elected in a fully  
representative democratic election. His government focused on dismantling the legacy of apartheid 

 through tackling institutionalized racism and fostering racial reconciliation



Original Articles

340 

IMAJ • VOL 18 • june 2016

edn. Springer, 2010: 743-50.

11.	 Wyatt RJ, Forristal J, West CD, Suginoto S, Cind JG. Complement profiles in 
acute post-streptococcal glomerulonephritis. Pediatr Nephrol 1988; 2: 219-23.

12.	 Rodriguez-Iturbe, B, Musser JM. The current state of poststreptococcal 
glomerulonephritis. J Am Soc Nephrol 2008; 19: 1855-64.

13.	 The fourth report on the diagnosis, evaluation and treatment of high blood 
pressure in children and adolescents. Pediatrics 2004; 114: 555-76.

14.	 Schwartz GJ, Munoz A, Schneider MF, et al. New equations to estimate GFR 
in children with CKD. J Am Soc Nephrol 2009; 20: 629-37.

15.	 Eison TM, Ault BH, Jones DP, Chesney RW, Wyatt RJ. Post-streptococcal 
acute glomerulonephritis in children: clinical features and pathogenesis. 
Pediatr Nephrol 2011; 26: 165-80.

16.	 Schacht RG, Gallo GR, Gluck MC, Iqbal MS, Baldwin DS. Irreversible disease 
following acute poststreptococcal glomerulonephritis in children. J Chronic 
Dis 1979; 32: 515-24.

17.	 Matsell DG, Wyatt RJ, Gaber LW. Terminal complement complexes in acute 
poststreptococcal glomerulonephritis. Pediatr Nephrol 1994; 8: 671-6.

18.	 Wong W, Morris MC, Zwi J. Outcome of severe acute post-streptococcal 
glomerulonephritis in New Zealand children. Pediatr Nephrol 2009; 24: 1021-6.

19.	 Roy S 3rd, Murphy WM, Arant BS Jr. Poststreptococcal crescentic glomeru- 
lonephritis in children: comparison of quintuple therapy and supportive care.  
J Pediatr 1981; 98: 403-10.

20.	 Washio M, Oh Y, Okuda S, et al. Clinicopathological study of poststreptococcal 
glomerulonephritis in the elderly. Clin Nephrol 1994; 41: 265-70.

21.	 White AV, Hoy WE, McCredie DA. Childhood post-streptococcal glomeru- 
lonephritis as a risk factor for chronic renal disease in later life. Med J Aust 
2001; 174: 492-6.

22.	 Cleper R, Davidovitz M, Halevi R, Eisenstein B. Renal functional reserve after 
acute poststreptococcal glomerulonephritis. Pediatr Nephrol 1997; 11: 473-6.

23.	 Vivante A, Twig G, Tirosh A, Skorecki K, Calderon-Margalit R. Childhood 
history of resolved glomerular disease and risk of hypertension during 
adulthood. JAMA 2014; 311: 1155-7.

Correspondence
Dr. I. Krause
Institute of Pediatric Nephrology, Schneider Children’s Medical Center of 
Israel, Petah Tikva 49100, Israel
Phone: (972-3) 925-3692 
Fax: (972-3) 925-3511
email: ikrause@post.tau.ac.il

References
1.	 Steer AC, Danchin MH, Carapetis JR. Group A streptococcal infections in 

children. J Paediatr 2007; 43: 203-13.
2.	 Markowitz M. Changing epidemiology of group A streptococcal infections. 

Pediatr Infect Dis J 1994; 13: 557-60.
3.	 Ilyas M, Tolaymat A. Changing epidemiology of acute post-streptococcal 

glomerulonephritis in northeast Florida: a comparative study. Pediatr Nephrol 
2008; 23: 1101-6.

4.	 Blyth CC, Robertson PW, Rosenberg AR. Post-streptococcal glomerulonephritis 
in Sydney: a 16-year retrospective review. J Paediatr Child Health 2007; 43: 446-50.

5.	 Bingler MA, Ellis D, Moritz ML. Acute post-streptococcal glomerulonephritis in 
a 14-month-old boy: why is this uncommon? Pediatr Nephrol 2007; 22: 448-50.

6.	 Kari JA, Bamagai A, Jala SM. Severe acute post streptococcal glomerulonephritis 
in an infant. Saudi J Kidney Dis Transpl 2013; 24: 546-8.

7.	 Garty BZ, Amir A, Scheuerman O, Hoffer V, Marcus N. Post-infectious 
glomerulonephritis associated with adenovirus infection. IMAJ 2009; 11: 758-9.

8.	 Sanjad S, Tolaymat A, Whithworth J, Levin S. Acute glomerulonephritis in 
children: a review of 153 cases. South Med J 1977; 70: 1202-6.

9.	 Lewy JE, Salinas-Madrigal L, Herdson PB, Pirani CL, Metcoff J. Clinico-pathologic 
correlations in acute poststreptococcal glomerulonephritis. A correlation between 
renal functions, morphologic damage and clinical course of 46 children with acute 
poststreptococcal glomerulonephritis. Medicine (Baltimore) 1971; 50: 453-501.

10.	 Iturbe BR, Mezzano S. Acute post-infectious glomerulonephritis. In: Avner 
ED, Harmon WE, Niaudet P, Yoshikawa N, eds. Pediatric Nephrology. 6th 

Solid tumors have been hypothesized to contain a subset of 
highly aggressive cells that fuel tumor growth and metastasis. 
The search is on for drugs that selectively kill or diminish 
the malignant properties of these tumor-initiating cells (TICs; 
previously called “cancer stem cells”). Pattabiraman et al. 
hypothesized that compounds that induce TICs to undergo 
a phenotypic change called the mesenchymal-to-epithelial 

transition (MET) would therefore cause TICs to lose their tumor-
initiating ability. Indeed, drugs activating the protein kinase 
A signaling pathway triggered an epigenetic reprogramming 
of TICs that resulted in the cells acquiring a more benign 
epithelial-like phenotype. 

Science 2016; 531.10.1126/science.aad3680
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Have cancer stem cells MET their match?

In Alzheimer’s disease, pathogenic β-amyloid (Aβ) accumulates 
in the brain. Two enzymes, γ- and β-secretase, produce Aβ  
by cleaving amyloid precursor protein. Therapeutically, the  
β-secretase cleavage reaction would be a good one to target, 
but inhibiting the enzyme also inhibits the cleavage of other  
key substrates, and so it can be harmful. Ben Halima et al.  
exploited the fact that Aβ cleavage occurs within an endocytic 
compartment, whereas γ- and β-secretase cleave other impor- 

tant substrates at the cell surface. They targeted a β-secretase 
inhibitor to endosomes and successfully inhibited Aβ produc- 
tion in a variety of different cells. These encouraging findings 
may help in the search for an Alzheimer’s disease therapy 
with minimal off-target side effects. 

Cell Rep 2016; 10.1016/j.celrep.2016.01.076 
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ral implementation of the new score into daily practice. A pro-
longed study term may help to overcome biases created by the 
researchers’ motivation to implement their new model. 
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During the course of an immune response, B cells specific 
for an invading pathogen divide. The antibodies they produce 
increase in affinity via somatic mutation in specialized 
lymph node structures called germinal centers. Tas et al. 
used multiphoton microscopy and sequencing to determine 
how different B cell clones compete with one another within 
mouse germinal centers. Multiple B cell clones can seed indi- 

vidual germinal centers, and germinal centers lose diversity 
at disparate rates. Such heterogeneity suggests that mani- 
pulating minor clonal populations to gain an advantage during 
vaccination may one day be possible.

Science 2016; 351: 1048
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Diversity reigns in antibody responses

“It had long since come to my attention that people of accomplishment rarely sat back and let 
things happen to them. They went out and happened to things”

Leonardo da Vinci (1452-1519), Italian polymath whose talents included invention, painting, sculpting, architecture, science, 
music, mathematics, engineering, literature, anatomy, geology, astronomy, botany, writing, history, and  

cartography. He has been called the father of paleontology and architecture, and is thought to be one  
of the greatest painters of all time. His genius epitomized the Renaissance humanist ideal
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rendering it a useful first-line choice in investigating head and 
neck masses.
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There are many benefits to a good roommate, but the wrong  
choice can be toxic. Cohen et al. found that alpha toxin 
produced by Staphylococcus aureus worsened lung co-infection  
by Gram-negative bacteria. The alpha toxin prevented acidi- 
fication of bacteria-containing phagosomes, thus increasing 
bacterial proliferation, spread, and lethality. However, early 

treatment or prophylaxis with a neutralizing antibody to alpha 
toxin prevented this effect and promoted S. aureus clearance in 
a humanized mouse model. 

Sci Transl Med 2016; 8: 329ra31 
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Toxic tenant promotes bad bugs

The recent Ebola virus outbreak in West Africa illustrates the 
need not only for a vaccine but for potential therapies as well. 
One promising therapy is monoclonal antibodies that target 
Ebola’s membrane-anchored glycoprotein (GP). Bornholdt and 
co-workers isolated and characterized 349 antibodies from a 
survivor of the 2014 outbreak. A large fraction showed some 

neutralizing activity and several were quite potent. Structural 
analysis revealed an important site of vulnerability on the 
membrane stalk region of GP. Antibodies targeting this area 
were therapeutically effective in Ebola virus-infected mice. 

Science 2016; 351: 1078
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“When dictatorship is a fact, revolution becomes a right”
Victor Hugo (1802-1885), French poet, novelist and dramatist of the Romantic movement and considered one of the greatest and  

best-known French writers. His best-known works are Les Misérables and The Hunchback of Notre-Dame. He was  
also a campaigner for social causes such as the abolition of capital punishment

Diabetics lack insulin-producing pancreatic beta cells. One 
therapeutic strategy involves generating these cells from 
other sources and then transplanting them into patients. To 
withstand the pathological diabetic environment, a renewable 
source of beta cells is crucial. Ariyachet and group show that 
stomach cells fit the bill. Like the pancreas, the stomach arises 
from the endoderm and harbors many stem and progenitor 
cells. Introducing the trio of proteins into mouse endocrine 

cells from the lower stomach reprograms them into insulin-
producing beta cells. Transplanting reprogrammed stomach 
mini-organs into diabetic mice allowed them to control their 
hyperglycemia, suggesting a viable gastric source for the 
production of insulin.

 

Cell Stem Cell 2016; 10.1016/j.stem.2016.01.003
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ally occurs shortly after caffeine ingestion 
and in this patient resulted from unusual 
amounts of Coca-Cola drunk within a 
relatively short time.

Cola and energy drinks are known 
to contain varying amounts of caffeine. 
According to the Israel Ministry of Health, 
a cola drink contains approximately 3–21.2 
mg caffeine per 100 ml, and according 
to online sources “Coca-Cola Classic,” 
which our patient consumed, contains 
10–10.5 mg caffeine/100 ml, suggesting 
that our patient consumed ~400–450 mg 
of caffeine, which is equal to the amount of 
caffeine in 4–6 cups of coffee or 5–6 cans 
of energy drinks. Comparable amounts 
have been reported in other pediatric and 
adult cases of caffeine intoxications of dif-
ferent severity [5]. It should be noted that 
a significant variability exists regarding 
ingested amounts and their toxic effects. 
Some reports state that ingestion of as little 
as 50 mg may result in tachycardia and 
agitation, though not severe intoxication. 
Plasma caffeine concentration > 80 μg/
ml, or consumption of > 3 g caffeine over 
a short time, might even cause death [2]. 

Sporadic cases of metabolic derange-
ments after excessive Cola drink con-
sumption have been reported. Severe 
hypokalemia and hypokalemic myopathy 
are usually the hallmark of previously 
reported clinical presentations rather than 

the full range of severe caffeine intoxica-
tion. It is assumed that caffeine itself is only 
partially responsible for the cola-induced 
severe hypokalemia, which is also attrib-
uted to hyperglycemia-induced osmotic 
diuresis and transient hyperinsulinemia 
causing intracellular shift of potassium 
[5]. Other ingredients present in significant 
amounts in Coca-Cola such as phosphoric 
acid do not cause similar clinical presen-
tation. Severe lactatemia, also found in 
our patient due to inhibition of pyruvate 
dehydrogenase, is a less described feature 
of caffeine intoxication and has been found 
to correlate directly with severe caffeine 
intoxication. Thus, the extremely elevated 
lactate in our patient strongly indicates 
that her caffeine blood level was very high 
[3,4]. Unfortunately, due to the diagnos-
tic difficulty the initial toxicology screen 
in our patient did not include caffeine 
blood levels. Therefore, the exact amount 
of ingested caffeine cannot be accurately 
inferred. Trying to extrapolate the patient’s 
plasma caffeine concentration from her 
lactate level, as a recent paper implied 
[4], suggests a caffeine concentration of 
approximately 50 μg/ml – a level consid-
ered to indicate severe toxicity. A review of 
the literature for other substances that may 
explain this patient’s clinical presentation 
did not reveal additional substances, other 
than caffeine, that could account for this 

clinical presentation. Other drugs or toxins 
such as methylphenidate (Ritalin®), hero-
ine, cyanide, and papaverine overdose may 
explain some but not all the characteristics 
in this patient’s clinical presentation.

In conclusion, we describe a rare case 
of severe caffeine intoxication due to exces-
sive Coca-Cola consumption simulating 
DKA or sepsis. In view of the increasing 
consumption of caffeine-containing bever-
ages in particular energy drinks, the clini-
cal awareness of caffeine toxicity should be 
increased. 
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Mammalian genomes contain many endogenous retroviruses 
(ERVs), which have a range of evolutionary ages. The propa- 
gation and maintenance of these genetic elements have been  
attributed to their ability to contribute to gene regulation. 
Chuong et al. demonstrated that some ERV families are  
enriched in regulatory elements, so that they act as indepen- 
dently evolved enhancers for immune genes in both humans 

and mice. The analysis revealed a primate-specific element 
that orchestrates the transcriptional response to interferons. 
Selection can therefore act on selfish genetic elements to 
generate novel gene networks.

Science 2016; 531: 1083
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Regulatory use of endogenous retroviruses

“Conscience is a man’s compass, and though the needle sometimes deviates, though one often 
perceives irregularities when directing one’s course by it, one must still try to follow its direction”

Vincent van Gogh (1853-1890), Dutch post-Impressionist painter whose work had far-reaching influence on 20th century art.  
His output includes portraits, self portraits, landscapes, still lifes, olive trees and cypresses, wheat fields  

and (the famous) sunflowers. He is the quintessential misunderstood genius 
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the left posterior wall of the left atrium. 
The diagnosis was confirmed histologically 
[Figure D]. Post-surgical examination of 
the patient revealed normal heart sounds 
without murmurs, clear lungs, and no signs 
of deep vein thrombosis.

COMMENT

Cardiac myxoma is a rare and insidious 
disease. It often presents with non-specific 
symptoms only, such as fatigue, fever, myal-
gia, erythematous rash, arthralgia, weight 
loss, as well as laboratory abnormalities [3]. 
This makes myxoma difficult to diagnose, 
and it is often fatal if untreated. It is inter-
esting to note that unlike with most other 
tumors, death by mechanical obstruction 
is much more dangerous than metastasis 
or end-organ failure. Treatment of cardiac 
myxoma also differs significantly from 
treatment of other tumors. Whereas most 
tumors carry the danger of metastasis if 
there is incomplete removal, incomplete 
cardiac myxoma removal can result in 

embolization and subsequent ischemic 
attack. However, there are still similarities 
between myxoma and other tumors: incom-
plete removal carries the danger of cardiac 
myxoma recurrence [3]. 

Cardiac myxomas generally arise from 
the fossa ovalis of the inter-atrial septum 
[4]. Our patient’s myxoma was rarer, aris-
ing from the posterior aspect of the left 
atrial wall. As a result the removal was 
more difficult, as the stalk of the tumor 
was more difficult to reach during surgery. 
Care must be taken to remove the myxoma 
in its entirety in order to reduce the risk of 
embolism and recurrence, as mentioned 
earlier. 

Our case illustrates one of the greatest 
dangers of myxoma – the danger of misdi-
agnosis. The patient’s presenting symptoms 
of shortness of breath, exertional dyspnea, 
dizziness, and heart palpitations cover a 
vast differential of diagnoses. Her X-ray 
showed no findings indicative of myxoma. 
Without the echocardiogram, it is most 
likely that a diagnosis of myxoma would 

have been missed and the patient would 
not have received appropriate care. Our 
case further highlights the necessity for 
echocardiogram (or other imaging such as 
CT or MRI) whenever cardiac myxoma is 
suspected.

In conclusion, cardiac myxoma is a rare 
type of tumorous growth found in a very 
small subset of the population. It presents 
with non-specific symptoms and the treat-
ment is emergency surgery. Echocardiogram 
is the single most important method to diag-
nose a cardiac myxoma, as it is non-invasive, 
cost-effective and highly sensitive. We have 
presented a case of a rare cardiac myxoma 
arising from the posterior aspect of the left 
atrial wall, diagnosed by echocardiogram 
and confirmed by histological analysis.
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[D] Histological appearance of left 
atrial myxoma (hematoxylin & eosin, 
x200), 75 g of greyish-pink gelatinous 
tissue fragments. Microscopically the 
tumor was composed of cords and 
rings of bland-looking myxoma cells, 
displaying spindled, stellate and 
slender nuclei and an eosinophilic 
cytoplasm. The cells were embedded 
in a myxoid edematous matrix, 
which contained scattered vascular 
channels.

D

During cardiac hypertrophy, sustained high blood pressure  
causes the heart walls to thicken to deal with the increased 
load. If left unchecked, cardiac hypertrophy leads to heart 
failure. A particular part of the kinase and scaffolding 
protein GRK2 inhibits a G protein that promotes cardiac 
hypertrophy. Schumacher et al. generated mice that over- 

expressed a peptide of this inhibitory region of GRK2 in the 
heart. Under conditions that cause heart failure, these mice 
developed less cardiac hypertrophy and retained greater 
cardiac function. 

Sci Signal 2016; 9: ra30
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A GRK2 peptide prevents heart failure

“If you have knowledge, let others light their candles in it”
Margaret Fuller (1810-1850), American journalist, critic, and women’s rights advocate 
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and integrating neoadjuvant and adjuvant 
therapy [1-5]. The best and most efficient 
way of achieving these goals is to refer the 
patient to a specialized center for evaluation 
and treatment by a multidisciplinary team 
including radiologists, cardiologists, medi-
cal and radiation oncologists, pathologists 
and surgeons [3]. 

Echocardiography is the most useful, 
first in-line, non-invasive diagnostic test for 
intracardiac masses [1-5]. Seventy-five per-
cent of primary cardiac tumors are benign 
(mostly myxomas) with rather typical echo-
cardiographic features [1,5]. A high index of 
suspicion for malignancy should arise when 
a patient presents with constitutional signs 
(e.g., weight loss) and the echocardiographic 
finding of a large, broad-based infiltrative 
immobile mass. In such cases additional 
imaging, particularly cardiac computed 
tomography (CT) and magnetic resonance 
imaging, are very useful. Radiologic features 
that are highly suggestive of malignancy 
include tumor enhancement and local 
invasion. Positron emission tomography 
(PET)/CT is only useful to assess metastatic 
disease, and with relatively low sensitivity. 
Coronary angiography is indicated only if 
surgery is contemplated [1,3,5]. Preoperative 
percutaneous biopsy is rarely performed 
because of the risk of systemic tumor embo-
lization. Trans-esophageal or trans-thoracic 
CT-guided needle biopsies may be used in 
cases of mediastinal invasion. Intraoperative 
frozen section analysis can be misleading 

since these tumors can comprise histologi-
cal features of myxomatous changes [1,5]. 
The most common histology is unspecified 
sarcoma, found in up to 35% of cardiac 
sarcoma cases [1,4-5]. However, prognosis 
is not affected by tumor histology and is 
related more to the anatomic site [1-3]. Most 
commonly, primary cardiac sarcomas are 
classified as pulmonary artery, right heart, 
or left heart tumors. The prognosis is best 
for pulmonary artery sarcomas, worst for 
right heart sarcomas, and intermediate for 
those of the left heart [1-5]. 

In hemodynamically stable patients a 
course of neoadjuvant chemotherapy should 
be the first step. The most effective regi-
men includes a combination of high dose 
adriamycine and ifosfamide [3-5]. Repeat 
imaging to assess local and distant control 
is mandatory. In hemodynamically unstable 
patients, such as our patient, surgery must 
be performed early. Almost invariably 
adjuvant chemo- and radiation therapy 
should follow surgery [1-5]. Complete sur-
gical excision with microscopically negative 
margins of the tumor (R0) is mandatory for 
an optimal outcome [1-5]. Cardiac explan-
tation, ex vivo tumor resection, cardiac 
reconstruction, and autotransplantation is 
an extremely effective technique for pri-
mary sarcomas of the left heart [1,3,5]. In 
experienced centers, these procedures can 
be performed with an acceptable operative 
morbidity and mortality. It is important 
to avoid a concomitant pneumonectomy 

due to unacceptable procedural mortality 
[5]. Thus, as in our case, pulmonary vein 
invasion should be managed by resection 
and reconstruction. Since primary cardiac 
sarcoma is a rare disease, data regarding 
the optimal treatment protocol are incon-
clusive. However data derived from sev-
eral single-center series and isolated case 
reports, including ours, strongly suggest 
that a patient-tailored multidisciplinary 
approach, comprising radical (R0) resec-
tion, chemotherapy and radiation therapy 
provided in specialized centers, results in a 
significant improvement in patient survival 
and quality of life. 
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Some HIV-infected individuals develop heavily mutated, 
broadly neutralizing antibodies (bNAbs) that target HIV. Scien- 
tists aim to design vaccines that would elicit such antibodies. 
Jardine and fellow researchers report an important step toward 
this goal. They engineered an immunogen that could engage 
B cells from HIV-uninfected individuals that express the 
germline versions of the immunoglobulin genes harbored by 

a particular class of bNAbs. The frequencies of these B cells, 
their affinities for the immunogen, and structural analysis 
suggest that the immunogen is a promising candidate. Further 
shaping of the B cell response with subsequent immunogens 
may eventually elicit bNAbs in people. 

Science 2016; 351: 1458
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Steps toward bNAbs for HIV

“One good thing about music, when it hits you, you feel no pain”
Bob Marley (1945-1981), Jamaican reggae singer, songwriter, musician, and guitarist who achieved international fame 
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observe full-blown illnesses with virtu-
ally all the features that are described 
in books and the literature. While this 
testifies to the numerous health issues 
in Africa and the huge problems facing 
public health education, and is of great 
concern, it does provide the students with 
an extraordinary opportunity to learn 
and to understand the pathophysiology 
of almost all of the major communicable 
and non-communicable diseases. Indeed, 
the cases published in the last three years 
in IMAJ under the banner “Letters from 
Botswana” [1-4] give a clear idea of the 
myriad diseases encountered in the 
medical wards of hospitals in Botswana, 
and of their seriousness. For these rea-
sons, rotations of medical students from 
Western universities in African hospitals 
are strongly recommended.

Clearly, the large volume of cases of 
advanced diseases calls for urgent improve-
ment in hospital organizational structures 
and equipment and an increase in the 
number of appropriately remunerated and 
motivated specialist doctors, surgeons and 
nurses. Even more urgent, however, is the 
need for well-designed public health edu-
cational programs in Botswana as well as 
other African countries. These programs 
should be conducted using all the means 
available, and utilizing, in particular, com-
munity and faith-based organization meet-

W e recently left Botswana after 7 years 
(2009–2015) at the University of 

Botswana Medical School, which was 
opened in 2009. We have seen 80 stu-
dents graduate in Medicine, and a few 
registrars become specialists in Pediatrics 
or Internal Medicine. We have worked 
with colleagues from different, not only 
African, countries and have taught over 
250 medical students and a number of 
registrars in Internal Medicine. 

Coming from Europe (we are both 
from Italy), it was not easy initially to 
understand the culture of the country 
and the expectations of the University and 
the Ministry of Health. Starting a medical 
school in an established University, in a 
country that had never had one, invari-
ably led to some early difficulties and 
misunderstandings. Nonetheless, as a 
result of efforts on the part of all Faculty 
members, the initial problems were 
resolved and the medical school now runs 
smoothly. 

Medical students in African Univer- 
sities (and Botswana is no exception) 

ings with respected local leaders, radio pro-
grams, rural clinics and community nurses 
[5]. The time will come when the number 
of cases of full-blown diseases in African 
countries will be much reduced. This will 
be wholly welcomed by the society at large, 
although it will diminish the medical stu-
dents’ learning opportunities. 

Working at the University of Botswana 
and at Princess Marina Hospital, the main 
referral hospital of the country, has been an 
enriching and rewarding experience. We 
remain grateful and will always remember 
our colleagues, students and patients.
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In utero, babies are relatively microbe-free but are quickly 
colonized at birth. These early microbial residents help 
to shape our immune systems. Gomez de Agüero et al. 
wondered whether the maternal microbiome also affects the 
offsprings’ immune system during gestation. To do this, they 
transiently colonized otherwise microbe-free pregnant mice. 

Compared to those born to microbe-free moms, pups born 
to colonized moms had increased numbers of certain innate 
immune cells and different patterns of gene expression in 
their guts.

Science 2016; 351: 1296
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