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MICROBIOTE

3 x 10" bacteria
40 g endotoxin

Sender et al. Cell 2016, 164, 337
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La composition du microbiote
bactérien, fongique et viral
dans des sites corporels
distincts.

Bacteria
[ Actinobacteria
[[] Bacteroidetes
[ Cyanobacteria
[ Firmicutes

[ Fusobacteria
[l Proteobacteria

Viruses
[[] Bacteriophages
[l Eukaryotic viruses

Fungi
[ Aspergilius

[l candida

[ Cladrosporium
[] Malassezia

[l Others

[ Saccharomyces

Composition
largely
dependent
onbody part

Marsland & Gollwitzer
NATURE REVIEWS | IMMUNOLOGY
VOLUME 14 | DECEMBER 2014 | 82
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Dialogue between skin microbiota and immunity
Yasmine Belkaid and Julia A. Segre
Science 346, 954 (2014);
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1902

Dr.

Untersuchungen iiber

JULIUS STRASBURGER

ZEITSCHRIFT

FUR

KLINISCHE MEDICIN.

1902, Vol. XIVIII, pp.413-444
Aus der medicinisehen Klinik in Bonn (Dircetor:
[Fr. Schultze).
menschlichen Fiices.

Cell 164 January 28 2016 v

Privatdocent, Assistenzarzt an der medicinisehen Poliklinik.

Bakterien im Koth.
5 der Zahl der Bakterien, die er be-
¢ Antheil der Mikroorganismen an der
Da meine Methode liesen letzteren
ich jelzt den umgekehrien Weg cin-
ibstanz  der Bakterien ihre Anzahl be-
mit der von Alex. Klein vergleichen
v Bakicricn wird im Koth durch Bael.
weht daber keinen wesentlichen Febler,
F\!igt und bei Berechnung seines Volu-

Geh.-Rath Professor

die Baktericnmenge in

(e )

(1871-1934)

mens die Formel fiiv cinen Cylinder zu Grunde legt, dessen Liinge und

1902 - 1.28 x 104
1972 > 1x 10*4
2016 > 3x 1083

Durchmesser im  Mittel 2,0 und 0,5 @ betragen?).  Unter Zugrunde-
legung des specifischen Gewichtes von 1,054 findet man fiir cin Milli-
gramm  [risch 2 410 000 000 Bakterien. Nchme ich den Gehalt an
Trockensubstanz in Ucbereinstimmung mit Klein3) zu 15 pCt. an, so
. crgeben  sich trockene Bakterien auf 1 mg 16 000 000 000.  Bei ciner

Cell 164, January 28, 2016

Are We Really Vastly Outnumbered?
Reuvisiting the Ratio of Bacterial
to Host Cells in Humans

Ron Sender,! Shai Fuchs,?3* and Ron Milo'

tiglichen Ausscheidung von 8 g trockenen Bakterien berechnet sich somit,
dass dis achsenen Menschen normalerweise
tiglic 128 Billionen Bakterien ent-
halten. —

Klein, desson Zahl bereits alle fritheren Angaben crheblich ber-
trifit, fand nur 8,8 Billionen®), das ist der 14,5. Theil von meiner Zahl.

r T
128,000 000 900 Q00,

7 APRIL 2011 | VOL 472 | NATURE | 57

Gut flora metabolism of phosphatidylcholine
promotes cardiovascular disease

Zeneng \\,mgé” Llizabeth I\hpfe].l” Brian J. Benne[[ Robert Koeth', Bruces. Levison"?, , Brandon DuGar', Ariel E. Felds[em
Earl B. Britt*?, Xiaoming Fu', Yoon-Mi Chung"?, Yuping W', Phil Schaver®, Jonathan D. Smith"*, Hooman Allayee’,
W. H. Wilson 'rung‘“ Jn<eph A. DiDonato', Aldons J. T usis® & Stanley L. Hazen!

Fatty acid
Fatty acid
CHa CHa
Hepatic

o= P o= Chollne—)HO CHo— CH2—N CH3—>f CH3 —>S HO - N CHs

o- ng CH3
Phosphatidylcholine Choline Trlmethyl amine Trimethylamine N-oxide

(dietary) (TMA) (TMAO)

Les microbes intestinaux, produisent un métabolite
(le triméthylamine).

Ce métabolite est traité dans le foie qui génére du
N-oxyde triméthylamine (TMAO).

Ce dernier contribuent directement a I'hyperréactivité
plaquettaire et a 'augmentation du potentiel de thrombose
et d’arthérosclérose.

Heart attack

Atherosclerosis




22/01/2024

eBioMedicine

2023;90: 104527 .
pathogenesis to treatment

Gut microbiota and its metabolites in depression: from

Lanxiang Liu,*** Haiyang Wang,"* Xueyi Chen,” Yangdong Zhang,® Hanping Zhang"* and Peng Xie

abedx

Pathological changes in CNS

AssoFlatlon en.tre Depression
dysbiose du micro-
biote bactérien

intestinal et 577//(
développement Astrocyte
de la dépression ¢
// Harmful N
w 2 \_ effects
5 % Sfiects
2 <
2 £
[2) ©
s @
Z 5
@ o
Increased taxa: %
p_Bacteroidetes
f_Enterobacteriaceae

f_Porphyromonadaceae
f_Verrucomicrobiaceae
p_Proteobacteria
g_Bacteroides
g_Eggerthella
g_Paraprevotella
g_Parabacteroides
g_Streptococcus
g_Flavonifractor
g_Holdemania

etc.

Dysbiosis

Neuron

Microglia

Géneﬂ;l;l\
s>

La transplantation de microbiote fécal provenant de
patients atteints d'un trouble dépressif majeur
pour induire des comportements de type dépressif
chez les rongeurs suggére que la dysbiose
microbienne précede l'apparition de la dépression
et pourrait jouer un réle causal dans la dépression

Molecular Psychiatry (2023) 28:3002

Gut microbiota changes require vagus nerve integrity to
promote depressive-like behaviors in mice

Eleni Siopi"?®, Mathieu Galeme™*, Manon Rivagorda™, Soham Saha', Carine Moigneu', Stéphanie Moriceau’, Mathilde Bigot
Franck Oury(5** and Pierre-Marie Liedo '**

Decreased taxa:
p_Firmicutes
c_Clostridia
o_Clostridiales
f_Prevotellaceae

f_Akkermansiaceae

g_Blautia

g_Faecalibacterium

g_Coprococcus
g_Sutterella
g_Bifidobacterium

g_Fusicatenibacter

g_Ruminococcus
g_Lactobacillus
etc.

[

W
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Gastrointestinal tract
* Dietary sources
 Environmental sources

Urogenital tract

* Migration from the skin and
lower gastrointestinal tract

* Vaginal birth canal

* Environmental sources

ENVIRONNEMENT
MICROBIEN PRECOCE

Oronasopharyngeal cavity
* Dietary sources

* Migration from the skin

* Environmental sources

Skin
* Vaginal birth canal
¢ Environmental sources
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Delivery mode shapes the acquisition CESARIENNE ;
and structure of the initial microbiota
in newborns

Other
Streptococcus
Staphylococcus
Sneathia
® Propionibacterineae
" Prevotella

o
®

=4
>

Dominguez-Bello et al. PNAS 2010, 107, 11971-5

o
=

Fraction of sequences I

o
o

" Pasteurellaceae

" Neisseria

®Micrococcineae

®Lactobacillus

®Haemophilus

" Corynebacterineae

¥ Coriobacterineae

" Bacillales
ACCOUCHEMENT PAR LES VOIES NATURELLES oL "ORAL — VAGIN - SKIN - SKIN : ™Acnetobactr

—_—
BABY

1
Lachnospiraceae In. Sed.
09 Staphylococcus
— Bacteroidetes
08 * Dialister
07 _— i ¥ Succinivibrionaceae
Corynebacterium
06 # Ureaplasma
¥ Ruminococcaceae
0.5 ®Lactobacillaceae
™ Lachnospiraceae
04 ®Megasphaera
¥ Chryseobacterium )
03 * Veillonellaceae ,}
02 Sneathia ) 4
: ®Lactobacillales e
01 ™ Fusobacteriaceae ° p €au
= Atopobium * muqueuse buccale

®Prevotellaceae

#Prevotella * 'aspiration nasopharyngée

®Lactobacillus

Fraction of sequences

Mom1  Baby1 Mom2 Baby2 Mom3 Momé
Vagina Vagina Vagina Vagina

Composition and variation of the human milk microbiota
are influenced by maternal and early-life factors

Moossavi et al., 2019, Cell Host & Microbe 25, 324-335

~ Les profils du microbiote du lait sont trés variables entre les femmes
I

o] Family
Comamonadaceae
Enterobacteriaceae
Moraxellaceae

Neisseriaceae

Oxalobacteraceae
504

4 P Pseudomonadaceae
e Rhizobiaceae
Le régime alimentaire maternel influence le Rhodospirillaceae
microbiote du lait maternel, en particulier pendant la * Staphylococcaceae
grossesse, ce qui peut contribuer a fagonner le Streptococcaceae
microbiote intestinal. Unclass.Burkholderiales
o]

. § Veillonellaceae
C1 C2 C3 C4

Relative Abundance (%)
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L'HYPOTHESE DE L’'HYGIENE

~

LIMITE LA
SURVENUE <
D’ALLERGIE

~

[Helminths]

’Exposition‘

L (LPS) |

[ Ainé(e)]
g
Fodl

produits
microbiens

Allergies
Asthma
Eczema
Rhinitis

Enfant unique

Vie urbaine

Propreté et stérilité

Gern & Busse 2002
Nature Rev. immunol. 2, 132

Exposition aux travaux de la ferme au début de la vie et développement de I'asthme et des allergies

Enquéte menée dans les
zones rurales d'Autriche,
d'Allemagne et de
Suisse. 2 618 parents

Riedler et al. Lancet 2001, 358, 1129

Ecuries + lait de
ferme dans la
premiére année

Ecuries, lait de ferme
ou les deux APRES la
premiére année de

exposition NI aux
écuries, Nl au lait

denfantsde6all3ans | 4e yie (n=218) | vie (n=138) de ferme (n = 170)
Asthme 1% 1% 12%
Rhume des foins 3% 13% 16%
Soploenton | 12% 29% 33%
Mére enceinte active | Mére enceinte non active quotidiennement a la
quotidiennement a la | ferme et enfant non expose aux écuries ni au lait de
ferme (n = 119) ferme au cours de la 1ére année de vie (n = 28)

Asthme

. Sensjbilisation
4 atopique

Rhume des foins

0%
1%
8%

14%
11%
39%
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VOLUME 18 | NUMBER 7 | JULY 2015

LA FLORE MICROBIENNE [ . o
CONTRIBUE A LA MATURATION (Host microbiota constantly control maturation
DU SYSTEME IMMUNITAIRE  |and function of microglia in the CNS

Microglial ¢

Daniel Erny"'2, Anna Lena Hrabé de Angelis"'2, Diego Jaitin?, Peter Wieghofer!, Ori Staszewski!, Eyal David?,

H . [adas K haul2, Tanel , Kristin , Thorsten Buch®, Vera Schwierzeck”, 1 %2
Comparaison de souris gl:lUlermbhlens, Eu];ym:ngChnns,We];dy‘SGarren“, Kau.yg Mc::oyl;, s nsxe}f‘enbachlk
7. Peter Staeheli?, Birbel Stecher'?, Ido Amit? & Marco Prinz"!! 0
« germ-free » (axéniques) 35 45
versus souris conventionnelles . =X
nature Qc
! 2014 Oct;15(10):929-37 510
e nology e Intestinal MO [
. . . O+
Constant replenishment from circulating monocytes 28 05
maintains the macrophage pool in the intestine of -
adult mice 0
Calum C Bain'1%, Alberto Bravo-! 19, Charlotte L Scott19, Eli z ig 23, Fr
Sandrine Henri'-¢, Bernard Malisse , Lisa C Osborne’, David Artis™* & Allan McI Mowat!
________NKCells
Tmmunity —_— 37, 116, July 27, 2012 FS SCIENCE VOL 337 31 AUGUST 2012
- . " Compartmentalized Control of Skin
Priming of Natural Killer Cells by Nonmucosal £ 30, I p itv by Resident C I
Mononuclear Phagocytes Requires Instructive Signals| & mmunity by Resident Commensals
from Commensal Microbiota 3 20-‘ - spj shruti Naik 2 Nicolas Bouladous! Christoph Wilhelm, Michael J. Molloy;* Rosalba Salcedo,
X O GF Wolfgang Kastenmuller,® Clayton Deming,® Mariam Quinones,” Lily Koo,® Sean Conlan,®
Stephanie C. Ganal,2 Stephanie L. Sanos,!7 Carsten Kallfass,! Karin Oberle," Caroline Johner,? Carsten Kirschning,* | Z Sean Spencer,™ Jason A. Hall,” Amiran Dzutsev,** Heidi Kong,'® Daniel ]. Campbell,™*
Stefan Lienenklaus,® Siegfried Weiss,® Peter Staeheli," Peter Aichele,' and Andreas Diefenbach! 26+ e 104 Giorgio Trinchieri,” Julia A. Segre,® Yasmine Belkaid™*
z @ 15 *okk
£, Th17 & ™).
-
— ILCs g
[N 2017;279:36-51. a 2
+ 5
Interplay of innate lymphoid cells and the microbiota (A A I B | =<
=~
) 24 0
Liudmila Britanova® | Andreas Diefenbach?® SPF GF
Pt b b

LA FLORE MICROBIENNE ?;lt]ilé;()bi()logy Endogenous Enterobacteriaceae underlie
DECB'\\IIIII{:ZII?(:J:S/I‘E 'I'aam:‘T'XIERE Velazquez et al. 2019 variation in susceptibility to Salmonella infection
Jun;4(6):1057-1064
POUR LUTTER CONTRE UNE -
INFECTION Germ-free mice Swiss Webster supplemented with
faecal microbiota transplant
O C57BL/6NTac @ C57BL/6NCI
@ C57BL/6NHsd @ C57BL/6J © C57BL/6NTac e C57BL/6NCrl
Challenge with 10° c.f.u. ® C57BL/6NHsd e C57BL/6J
100 o} Challenge with 10° CFU
9 100
S I
= 50 ~
= 50
> *%
O T T T T 1 U)
< 100 0 3 6 9 12 15 0 —
g E g Days after infection 0 3 6 9 12 15
;: S 40 Days after infection
S 20
% 0 AL |2 Verrucomicrobiae 3 Bacilli = Mollicutes
6\‘\\2‘ \S\Q,Q mm Betaproteobacteria mm Clostridia == Deferribacteres
QQQ%Q\)Q’OOS\ = Deltaproteobacteria mm Erysipelotrichia == Flavobacteriia
06\093@003\ mm Gammaproteobacteria B Bacteroidia
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4‘. August 17, 2010 ] | v?l. 107 | r.\o. 33 | 1469.1-1469.6

Elmpact of diet in shaping gut microbiota revealed
@ by a comparative study in children from Europe Enfants de
and rural Africa Lagans

Carlotta De Filippo?, Duccio Cavalieri?, Monica Di Paola®, Matteo Ramazzotti¢, Jean Baptiste Poullet?,
Sebastien Massart®, Silvia Collini®, Giuseppe Pieraccini®, and Paolo Lionetti®’

P PNAS

Burkina Faso Florence, Italy

u Prevotella Bacteroidetes Alisti pef Bacteroidetes
Xylanibacter m Bacteroides
u Acetitomaculum B Acetitomaculum
o m Faecalibacterium
™ Faecalibacterium | Firmicutes irmi
.A iu S Rosabiifia Firmicutes
Subdoligranulum Subdoligranulum

Others Others




22/01/2024

LES DEBATS DE LA FONDATION DE L’ACADEMIE DE MEDECINE
Evolution de 'alimentation : du chasseur-cueilleur au supermarché

Novembre 2023

@ Treg 7_/“

D Tcell
@ Bcel
@M1 Macrophage
@2 M2 Macrophage
OOTumor

Science * VOL.259 < 1]JANUARY 1993

Adipose Expression of Tumor Necrosis Factor—a:
Direct Role in Obesity-Linked Insulin Resistance

Gokhan S. Hotamisligil, Narinder S. Shargill,
Bruce M. Spiegelman*

Tumor necrosis factor—a (TNF-) has been shown to have certain catabolic effects on fat
cells and whole animals. An induction of TNF-a RNA i
in adipose tissue from four different rodent models of obesity and diabetes. TNF-a protein
was also elevated locally and systemically. Neutralization of TNF-a in obese fa/fa rats
caused a significant increase in the peripheral uptake of glucose in response to insulin.
These results indicate a role for TNF-a in obesity and particularly in the insulin resistance
and diabetes that often accompany obesity.

2> TNF > INFLAMMATION
v

INSULIN RESISTANCE

Dying Adipocyte \1’

DIABETE

10



22/01/2024

Transcriptome analysis of human adipocytes implicates the NOD-
like receptor pathway in obesity-induced adipose inflammation

Yin et al. Mol. Cell Endocrinol. 2014 Aug 25;394(1-2):80-7

ADIPOCYTES DE FEMMES

“Heat map”

AUGMENTE - (violet) and
DIMINUE (vert)
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Génes liés a I'inflammasome
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in Immunology

NLRP3 Inflammasome: The Stormy
Link Between Obesity and COVID-19

Alberto Lépez-Reyes ", Carlos Mar i A ta®, Rocio i
4 Ao

He

6

Paola Vazquez-C: 4, Marlid Cruz-R: s

Luis Enrique Gomez-Quiroz” and Gabriela Angélica Martinez-Nava®

()

!b.frontiers October 2020 | Volume 11 | Article 570251

COVID-19

Linfection par le SARS-CoV-2 pourrait
potentialiser I'état de maladie inflammatoire
systémique chez les personnes obéses, via
I'activation de I'inflammasome NLRP3 et la
libération de cytokines pro-inflammatoires.

Inflammasomes are activated in response to
SARS-CoV-2 infection and are associated with
COVID-19 severity in patients

Tamara S. Rodrigues et al.

2020 Vol. 218 No. 3 20201707

Lung histopathological analysis and NLRP3 activation
in fatal cases of COVID-19.
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THE LONDON MAGAZINE

i Vol. XXIII. CONTENTS JANUARY NUMBER. 1910 No. 137
1910/ |
[AE, '

ELIE METCHNIKOFF
(1845 — 1916)

Lactobacillus
bulgaricus

PROBIOTIQUES | <

Louis Darrasse Pharmacien
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TraiTeMENT DES MALADIES GASTRO-INTESTINALES

COMPRIMES DE LACTOBAC

LE FERMENT ‘7%
© SEUL FOURNISSEUR DU PROFESSEUR METCHNI z
LABORATOIRES DARRASSE, NANTERRE. Seine FRANCE \‘

" méme, je mabstiens de toute

’:’\NUFA: [UR

Prononcé en 1915
lors de son Jubilé

"Persuadé de la nocivité de notre
flore intestinale, jai institué
depuis plus de 18 ans, dans
l'intention de combattre son action
néfaste, une expérience sur moi-

nourriture crue et, de plus, jai
infroduit dans mon régime des
microbes lactiques capables d'em-
pécher la putréfaction intestinale.
Ce n'est bien entendu que le
premier pas "

Le Prefesseur METCHNIKOFF

12
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Enhancement of innate immunity by probiotics
Gill et al. Am. J. Clin. Nutr. 2001, 7: 833-839

Study design

30 Elderly subjects (63 - 84 yrs)

Given milk supplemented with Bifidobacterium lactis HN019
5 x 10° organisms/day for 3 weeks

% Monocyte
phagocytosis

16 —

14

12

1 B. Lactis 1

10
Week 0 I Week 3 I Week 6 I Week 9

The Journal of Mental Science
July 1910, vol. 234, p.422

The Treatment of Melancholia by the Lactic Acid
Bacillus. *) By J. GEORGE PORTER PHILLIPS, M.B, B.S.
(Lond.), M.R.C.S,, L.R.C.P., Assistant Physician, Bethlem

Royal Hospital.

. ET E
Sur les 18 cas, 11 se sont remis de leur o

dépression et des délires qui 'accompagnent. LA N ATUI{E HUMAINE

<
¥

ESSAI DE PHILOSOPHIE OPTIMISTE

¢ I,

JEUNE : PESSIMISTE AGE : OPTIMISTE

ELIE METCHNIKOFF

nnnnnnnnnnnnnn

PARIS
MASSON & C* EDITEURS
RAIRES DE L'ACADEMIE DE MEDECINE
uuuuuuuuuu Saint-Germain

1904
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16050-16055 | PNAS | September 20,2011 | vol. 108 | no.38
Ingestion of Lactobacillus strain regulates emotional
behavior and central GABA receptor expression in

a mouse via the vagus nerve

Javier A. Bravo™’, Paul Forsythe®<", Mba’rizanne V. Chew®, Emil)(1 Eszcaravage", Hélene M. Savignac™®, THE
Timothy G. Dinan™¢, John Bienenstock®"?, and John F. Cryan®<9- P SYc H B I 0 T I c
CONCLUSIONS : L’ensemble de ces résultats mettent en R Evo LU '" 0 N
évidence le role important des bactéries dans la communication Mood, Food, andthe New Science
.« g . ' . . N of the Gut-Brain Connection
bidirectionnelle de 1'axe intestin-cerveau et suggérent que
2

certains organismes pourraient s'avérer étre des compléments
thérapeutiques utiles dans les troubles liés au stress tels que
l'anxiété et la dépression.

with
JOHN F. CRYAN, PH.0. &

SCOTT C. ANDERSON TED DINAN, M.D. PH.D.

Q? frontiers | Frontiers in Microbiology 2023 ; 14:1211447, I
Deciphering psychobiotics’ mechanism of action: | Explore 19 (2023) 669-680
bacterial extracellular vesicles in the spotlight Psychobiotics: Are they the future intervention for

. . PN
Layla Bleibel, Szymon Dziomba, Krzysztof Franciszek Waleron, managing depression and anxiety? A literature

Edward Kowalczyk and Michat Seweryn Karbownik review

Kim Ross

. nutrients 2017, 9, 555

Evidence of the Anti-Inflammatory Effects of Probiotics and Synbiotics in
Intestinal Chronic Diseases

Julio Plaza-Diaz, Francisco Javier Ruiz-Ojeda, Laura Maria Vilchez-Padial, Angel Gil,

o
Pro- and prebiotics . \_\\ : ?‘;°' O Pro- and prebiotics
2 Sl ~ °
Y | |
@
- e In vitro studies 1 P Animal studies
~, bl ) =,
=== —_—
N I - @
A e s - >
T o P
p - gt 4
) -
Byl

<

v Proinflammatory cytokines v Proinflammatory cytokines

v TLR-2 and TLR-4 expression v DSS or TNBS-induced colitis
v MAPK and NF-kB pathways v Disease activity index
Human studies
v Enterocyte apoptosis \ A SCFA
* Caution in IBD relapse

Clinical svmptoms, especially in UC
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nutrients

A Four-Probiotic Regime to Reduce Surgical Site Infections

in Multi-Trauma Patients
Georgios Tzikos 't

and Katerina Kotzampassi >*¥

, Despoina Tsalkatidou 11, George Stavrou 23 Giannoula Thoma 4, Angeliki Chorti !,
Maria Tsilika °(», Antonios Michalopoulos !, Theodosios Papavramidis ', Evangelos J. Giamarellos-Bourboulis

2022, 14, 2620

60
?, m Placebo (n = 50)
-]
8 4
[ =
(7]
=}
£ % -
e Probiotics (n = 53)
[
E 20
= » Lactobacillus acidophilus
E * Lactiplantibacillus plantarum
g 1 * Bifidobacterium animalis
» Saccharomyces boulardii
0
0 6 10 15 20 25 30
Days until the first SSI
DIET
Complex plant polysaccharides
Gut microbiota
* HC — e e = COOH
n (":
o] HC_ _C HC
H,C/ \(Na \c/ \CNa V"NV V VLV \/\OOH
Short chain fatty acid ®-3 fatty acids
Colonic epithelium Immune system
5 1 Receptors and mechanisms
sorlob
Y VUG ORINy OUTY GPR43
' ' MCT1
| | | Histone deacetylase ) L
inhibition GPR43
Main energy source GPR109A GPR120
Less oxidative DNA damage GPR41 Enhanced ROS burst
Regulation of proliferation More phagocytosis Less recruitment
Maintenance of parrier function Inductiop of apoptqsis Lower proinflammatory
Tumor suppression Modulation of recruitment : :
. : " - cytokine production
Cytokine production Cytokine production Antidiabetic

Maslowski KM, Mackey CR Nature Immunol 2011;12:5-9

GPR : G protein—coupled receptor

15
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Propriétés anti-inflammatoires de la prise par voie orale
acides gras polyinsaturés n-3

Composition en acides gras des phospholipides membranaires des neutrophiles

Des volontaires masculins en bonne santé ont consommeé différentes quantités d'huile de
thon en capsules pendant 12 semaines.

% ﬁ v u\.\li 6 9 (g tuna oilid)
@ ©
Za
2§
cZ
aF 2
o]
2 s 3 Arachidoni
° rachidonic
0 < acid
Healy et al. Lipids 2000, 35, 763 Diminution de la production d'eicosanoides dérivés de I'acide arachidonique

" The NEW ENGLAND

£ 7 JOURNAL of MEDICINE 1989; 320:265-271

The Effect of Dietary Supplementation with n—3 Polyunsaturated Fatty
Acids on the Synthesis of Interleukin-1 and Tumor Necrosis Factor by
Mononuclear Cells

Stefan Endres, M.D., Reza Ghorbani, B.S., Vicki E. Kelley, Ph.D., Kostis Georgilis, M.D., Gerhard Lonnemann, M.D., Jos W. M. van der Meer, M.D., Joseph G. Cannon, Ph.D.,
Tina S. Rogers, Ph.D., Mark S. Klempner, M.D., Peter C. Weber, M.D., Ernst ). Schaefer, M.D., Sheldon M. Wolff, M.D., et al

Neuf volontaires en bonne santé ont ajouté 18 g de concentré d'huile de poisson par jour a leur alimentation
occidentale normale pendant six semaines.

- L'apport en acides gras insaturés est passé de 28 a 34 g.

In vitro production [LPS] before t;g ;vneglg? :Ltggl. ¢
IL-1B (ng/ml) 7.4 4.2 43%
IL-1a (ng/ml) 16.0 9.7 39%
TNFa (ng/ml) 8.5 5.1 40%
6 weeks after
the end of suppl.
PGE2 prod. S. epidermidis (pg/ml) 612 302 51%
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Clinical Nutrition
Volume 12, Issue 6, December 1993, Pages 321-328

Effect of dietary fish oil supplementation on fever and
cytokine production in human volunteers

Cooper AL, Gibbons L, Horan MA, Little RA, Rothwell NJ.

La moitié des sujets ont complété leur alimentation normale
avec 4,5 g/jour d'huile de poisson pendant 6 a 8 semaines.

L Aheartrate Aoral T°C AVO2
>\ (7h) (12h) (4h)

typhoid Control +16% +1.2°C  +28%

vaccine | Fishoilsuppl. 79, ;107°C  +3%

EMIZL Resolvins and Protectins in Inflammation Resolution
Charles N. Serhan®" and Nicos A. Petasis**

2011

Chronic Inflammation === Fibrosis

“unresolved”
Chemical mediators: !

Prostaglandins N
Louk /t : Acute Inflammation Lipid mediator
eukotrienes class switching

I ﬁ Families of Specialized P Ilving Mediators (SPM)

FEee HO OH EPA DHA

‘&: COOH

¢ i > E-series D-series CooH
PMNs OH LXA, OH PD1

Edema 4 —_
o {:\/\J/V\COOH /_\ / .V" o
T RVE1 RvD1

Macrophages

- RESOLUTION DE LUINFLAMMATION

* Stoppe le recrutement des neutrophiles et des monocytes
¢ Bloque la production de leucotriénes et de prostaglandines
¢ Réduit la production des cytokines inflammatoires

* Favorise |'élimination des neutrophiles apoptotiques

sec-min - min - hours - days
time —
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A\ NO production
A\ Cathelicidine
A\ Phagocytose
A\ Chimiotactisme
A\ Bacterial killing
W TLR2 & 4 expr.
W TNF production
W TF expression

LIVER

25- hydroxyV|tam|n D3

/\

®)

25-(0OH)D 1a. hydroxylase ( CY

KIDNEY
27B1)

1,25- d|hydroxyV|tam|n D3

25- hydroxylase (CYP27A1)

INTESTINE

BONE

Malntalns Calcium balance

Vitamin-D3

Dietary sources
of vitamin D

Crit Care Med 2011; 39:671-677

Association of low serum 25-hydroxyvitamin D levels and mortality
o re| in the critically ill*

Andrea Braun, MD; Domingo Chang, MD; Karthik Mahadevappa, MBBS; Fiona K. Gibbons, MD;
Yan Liu, MS; Edward Giovannucci, MD, ScD; Kenneth B. Christopher, MD, FASN, FCCP

Adjusted OR 95% CI P
In-hospital mortality
25(OH)D <15 ng/m L 172 127-233 <0001
25(0OH)D 15-30 ng/mL.  1.34 1.01-1.79 0.04
25(0OH)D = 30 ng/mL 1.00

Preadmission 25(0H)D Level

<15 15-30 =30
Characteristic ng/mL ng/mL ng/mL P
Total number of patients 637 918 844
Age (yrs), mean (SD) 619 (16.9)  65.1(165) 67.0(16.2)  <.0001
Gender, number (%) 07
Female 352 (55.3)  511(55.7) 509 (60.3)
Male 285 (44.7) 407 (443)  335(39.7)
[ Sepsis, number (%) 193 (30.3) 220 (24.0) 164 (19.4) <.0001]
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Pharmacological Efficacy of Ginseng against Respiratory Tract Infections.

Abdulrhman Alsayari et al. Molecules 2021, 26(13), 4095
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Ginseng alleviates
proinflammatory
cytokines
(IFN-y, TNF-a,
IL-2, IL-4, IL-5,
IL-6, IL-8)
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/Mﬁecular Cell, Vol. 10, 417-426, August, 2002

The Inflammasome: A Molecular Platform

Triggering Activation of Inflammatory Caspase

and Processing of prolL-1B

Fabio Martinon, Kimberly Burns, and Jirg Tschopp

Jiirg Tschopp (1950 — 2011)

Pannexin

O
A
P2X7\ TLR

Q
IL18 \Dro-IUB ‘ Qilii:’
= G
=¢)
Pro-IL18 Activation of

Q1

Inflammasome  proinflammatory
activation _gytokines

©OD

n (Lausanne)

Kim et al. Immunol Lett. 2014; 158: 143-50

Han et al. J Ginseng Res. 2017; 41: 513-523
Jiang et al. J Ethnopharmacol. 2020; 251: 112564
Chei S et al. Foods 2020; 9: 526.

Hu et al. Phytomedicine 2020; 76: 153251

Wang et al. Nutrients 2021; 13: 856

Ahn et al. J Ginseng Res. 2021; 45: 456-463
Min J et al. J Ginseng Res. 2022; 46: 675-682
Zhao et al. Front Pharmacol. 2022; 13: 980449.
Cho et al. IntJ Mol Sci. 2023; 24: 1077
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BIOVEA Martel J, Ojcius DM, Chong KY, Young JD.

cis-Resveratrol produces anti-inflammatory effects by inhibiting
canonical and non-canonical inflammasomes in macrophages

Huang TT, Lai HC, Chen YB, Chen LG, Wu YH, Ko YF, Lu CC, Chang CJ, Wu CY,

2014, Vol. 20(7) 735-750

resveratrol

Sirantoed promium quaky

20m 6000 9 Effets du cis-resvératrol sur la
2 sécrétion d'IL-1f par des
= 5000 1 macrophages THP-1 humains
4000
E
(=
£ 3000
a
2
2000
1000 ﬂ |_I_‘
0
Resveratrol (pM) == 0 10 100
LPS (0.5 pg/ml) ! f |
ATP(5mM) — + + +

Le cis-resvératrol inhibe I'expression des
genes de la caspase-1 et de la caspase-4

(a) 455 [] caspase-1
4 4 =) Caspase-4

3.5 +

34
2.5
2 4
1.5 4 *
14

Caspase-1and caspase-4 mRNA
levels (fold changes)

0.5 4

0
Resveratrol (uM) L] 100
LPS (0.6 pg/ml) ¢ b

ATP(6mM) t
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Clinical Microbiology Reviews
Impact of Childhood Malnutrition on

Host Defense and Infection

Marwa K. lbrahim, Mara Zambruni,>< Christopher L. Melby,
Peter C. MelbybP-<efah

October 2017 Volume 30 Issue 4

Reduced
intestinal
barrier
function

Intestinal
dysbiosis

GALT

« Small Peyer’s patches
and germinal centers

« Fewer intraepithelial
lymphocytes, B cells
and T cells

« Fewer antibody-
forming cells and
less secretory IgA

Thymus
Reduced thymic
epithelium
Expanded extracellular
matrix
Thymocyte depletion
(increased apoptosis,
decreased proliferation)
Reduced thymic hormone

Nutrient deficiencies
Environmental insults

Enteric infection

Gut inflammation
- altered immune

Lymph nodes
Reduced cellularity
Altered leukocyte
trafficking

Altered antigen
trafficking through
conduit

Impaired barrier
function

Fewer antibody-
forming cells

Spleen
Reduced cellularity
Disorganized white pulp
Splenocyte depletion
(increased apoptosis,
decreased proliferation)
Altered inflammatory
environment

homeostasis

Bone marrow

+ Reduced cellularity

« Expanded extracellular
matrix

Altered stroma

Erythroid hypoplasia/
dysplasia

Reduced hematopoietic
progenitor cells (cell cycle
arrest; reduced proliferation)
Impaired myeloid cell
maturation and
mobilization

POLYMORPHISME

GENETIQUE

ETHAN HAWKE

UMA THURMAN JUDE LAW
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Murine Hepatitis Virus Strain 1 Produces a Clinically Relevant Model
of Severe Acute Respiratory Syndrome in A/J Mice IFN ARNm
POUMONS
De Albuguerque et al. J. Virol. 2006, Vol. 80, p. 1038 <) mr— 773
IFNo4
100 Balblc | i m |

§ ::: lFN a2 |

g = a2 CS7BLSG

! 2 .: | stm J
(- Tg o - N
= 2 ® -* o a1
6 C3H £ N ) 7
$ 0 : o IFNal -
N _ﬁt :rl:—r‘\: : ,_,_—_—
i.n. MHV-1 s == 5]
AlJ  (5x10% PFU) . e IFNa5

0 T 11 | I N B B R | :
0245810121161 202 f-:_EEh:Eh:E
P m ‘m 12bpi  24hpi 36 hpi i“-;s bpi  day4 day7
Imm w time post infection

f(‘?;",;‘\ Cold Spring Harbor Perspectives in Medicine 2013 Jan 1; 3: 2012450

PERSPECTIVES

www.perspectivesinmedicine.org

A Genome-Wide Perspective of Human Diversity
and Its Implications in Infectious Disease

Jérémy Manry™*? and Lluis Quintana-Murci?

Diagrammes montrant le nombre de
"Single Nucleotide Polymorphisms" (SNP)
identifiés dans cette étude pilote

N est le nombre d'individus séquencés.
CEU, ascendance européenne en Utah ;
CHB+JPT, individus chinois Han a Pékin et individus japonais a Tokyo ;
YRI, Yoruba d'lbadan, Nigéria.
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Influences génétiques et environnementales sur la mort prématurée chez les adoptés adultes
Sorensen et al. N. Engl. J. Med. 1988, 318, 727

Probality of dying Relative Risk M Infection
with infection ® Vascular
0.20 _A 6| 5.81 Cancer "
5 | * 5.16
0.15 - 4.52
: 4 |
0.10 34 302
’ Parent dead
2= *
1.19
0.05 Par:lfi“:z = 1 0.73

T

0.00 Hi=—— : . : ~ Biologic Adoptive
20 30 40 50 60

Age (years) Parent Death <50

L'héritabilité des déces prématurés dus a une infection (risque relatif = 5,8) est supérieure a
celle des décés dus a des causes cardio- et cérébro-vasculaires (4,5) ou au cancer (1,2)
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wencee  Infection and
raawower IMMuNity”®
Sex Matters: Male Hamsters Are More Susceptible to Lethal

Infection with Lower Doses of Pathogenic Leptospira than
Female Hamsters

October 2018 Volume 86 Issue 10 e€00369-18

Charles K. Gomes,>?< Mariana Guedes,>? Hari-Hara Potula,* Odir A. Dellagostin,© {2’ Maria Gomes-Solecki
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Sex-related differences in gene expression following
Coxiiella burnetii infection in mice (Q fever)
Textoris et al. PLoS one 2010, 5, e12190

Genes modulés par l'infection a C. burnetii
chez les souris males et femelles

Liver cells
24h post
infection Infected

Males Females

Variation in males
1 459 probes (53%)

Genes modulés par l'infection a C. burnetii

Sex-independent chez des souris males et femelles stérilisées

398 probes (14%)

Variation in females
892 probes (32%)

Females tolerate sepsis better than males
Zellweger et al, Crit Care Med 1997, 25: 106-110

100
80 ) IRSHAD CHAUDRY
= @ Proestrus sepsis
2 60 | @ Proestrus Hemorrhage + sepsis
a
£ 40 r_Y—v—v—v—v—v—v—v J Male sepsis
S
9 20 -
_Y—V—L'_'_'_'_' T Male Hemorrhage + sepsis
0
0 2 4 6 8 10 ==
Days Post-CLP +§
ET
EH
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Survival following Trauma-subsequent Sepsis
(Proestrus vs. Ovariectomized)

Knoferl et al. Annals Surgery 2002, 235, 105

100
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80 -
PROESTRUS
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a —V_V_Y—v—v—v
OVXsh
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]
E 7
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& 20-
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0 Trauma-hemorrhage
0 2 4 6 8 10

Days Following CLP

Altered immune status after an insult p [0v§r-ectomuzgd Females
n-vivo 17B-Estradiol administration
Role of hormones

Wichmann et al. Arch Surg. 1996, 131, 1186

Angele et al. Am J Physiol Cell Physiol 1998, 274:C1530-C1536
Knoferl et al. Am J Physiol Cell Physiol 2001, 281, C1131
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N

Production d’IL-2 par les splénocytes stimulés )
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0l IRSHAD CHAUDRY
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NATURE REVIEWS [IMMUNOLOGY
636 OCTOBER 2016 | VOLUME 16

Sex differences in immune responses

Sabra L. Klein" and Katie L. Flanaaan?

Target

group

Children

Chez I'homme/femme
la réponses aux

vaccins differe selon
les sexes

Adults

Aged
adults

Vaccine

Hepatitis B
Diphtheria
Pertussis
Pneumococcal
Rabies

Measles

RTS,S vaccine
against malaria

Human
papillomavirus

Influenza
Hepatitis B
Herpes virus
Yellow fever
Rabies

Smallpox

Influenza
Td/Tdap

Pneumococcal

Sex difference in
Immune response

Greater in females
Greaterin females
Greaterin females
Greater in females
Greater in females

Greaterin females
orequivalentin
both sexes

Greaterin females
Greaterin females

Greaterin females
Greaterin females
Greater in females
Greaterin females
Greater in females

Greater in females

Greater in females
Greaterin males

Greater in males

"" frontiers
in Immunology

July 2021 | Volume 12 | Article 698121

Sexual Dimorphism and Gender in Infectious Diseases

Effects of sex hormones on the immune system

Respiratory tract infections |
e.g. M. tuberculosis, Legionella sp, (

( P. brasiliensis

Bloodstream infections
e.g. S. aureus, P. aeruginosa

p

L infections

e.g. H. pylori, Vibrio sp

d>e

Gastrointestinal tract

Estrogens Androgens Progesterone
Laetitia Gay, Cléa Melenotte, Ines Lakbar, Soraya Mezouar, Christian Devaux, y o
C e N e M N 1 Th1 differentiation 1 Th1 responses | Response
Didier Raoult, Marc-Karim Bendiane, Marc Leone and Jean-Louis Mége ( J \ 1 TNF, IL-1B, IFN-y, IL4 | T-cell proliferation
A /4 1 Treg and activation 1 IL-4 production
T cells 1 T-cell apoptosis | Treg cells
Infection prevalence according to ) 1 Activity | Antibody production | CD80 and CD86
. - { \-)/ 1 Antibody production
anatomical characteristics. ~
B cells
., 1 Phagocytosis | Phagocytosis 1iNOS and NO
@ | 1 | TNF, IFN-y, IL-6, IL-10 1 TNF, iNOS and NO LTNF, IL-18
\ - 1 TLR-4 expression 1 TLR-4 expression
p ) Vlacrophages | Nitrite 1 1L-10, TGFB
/ 2 1 IFNy ND + Apoptosis
| ‘)) 1 Granzyme B (caspase dependent)
| \ = 1 FASL
l [ Q o NK cells
| /‘\ \ 3 * Maturation 1IL-1B, IL-6 and TNF 1 CD40, CD80, CD86
o | uri tract infecti i = *+ Activation +IL-18 and IL-10
J Q‘ | { 4 + TLR-7and TLR-9 ITNF, IL-1B8
Gl e.g. E. coli DCs 1 CCL2, IL-6, IL-10, CXCL8
| |
\\ | Genital tract infections 2 t Numbers 1t Numbers ND
\ | e.g. HPV, HSV-2 [ g 1 Degranulation | Kinases
\ \ i 1 Elastase release 1 Leukotriene formation
[ Neutrophils
\\ | "' S 1 Numbers | Degranulation t Numbers
é/‘x G 3’ ,_;‘ | Mobilization + Degranulation
) Eosinophils *+ Degranulation
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Avec |'age, notre systeme immunitaire décline, entrainant une augmentation

de l'incidence et de la gravité des infections et du cancer, et la vaccination
devient moins efficace 2 IMMUNOSENESCENCE

Effect of ageing on mortality and cytokine production
Saito et al. Mechan. Ageing Develop. 2003, 124, 1047
Surylva.l post- TNFo mRNA Serum IL-6
Peritonitis (CLP) expression
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Age-dependent susceptibility to a viral disease due to decreased
NK cell numbers and trafficking

Fang et al. J. Exp. Med. 2010, 207, 2369

October 2020 | Volume 11 | Article 579220
Immunosenescence and
Inflammaging: Risk Factors of
Severe COVID-19 in Older People

Anna Julia Pietrobon 2", Franciane Mouradian Emidio Teixeira
and Maria Notomi Sato™

COVID-19

gy o

Cela comprend une diminution des
réponses immunitaires innées et
adaptatives en plus de la production
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' Inflammatory cytokines

= Impaired autophagy
= Changes in proteostasis
= Mitochondrial dysfunction

&9

= Microbiota dysbiosis
= Cell senescence
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Distress vs Eustress

STRESS
IN
HEALTH
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HANS SELYE
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NATURE JuLy 4, 1936
. To fight or
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Interplay between stress and immunity triggers herpes
zoster infection in COVID-19 patients: a review

Rahangdale RR et al. Canadian J. Microbiol. 2022, 68, 303

Hypothalamic—pituitary—adrenal axis
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¥

Viral reactivation (e.g
Herpes zoster)
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Influence of stress on LPS-induced IL-6 production by
peritoneal macrophages
Zhu et al. J Neurosci. 1996 Jun 1;16(11):3745-52.

Jcontrol
~|stress
stress+RP68,651
[ stress+RP67,580

10 L 44
| [l Control J-
[C] Stress J.

IL-6 (ng/ml)
(2]
IL-6 (ng/ml)

1 an il 1

0 6.2512.5 25 50 100 200 400 800 0

LPS (ng/ml)
L'antagoniste de la substance P (RP67,580)
Le stress hydrique froid augmente la bloque I'augmentation de la sécrétion d'IL-6
sécrétion d'IL-6 induite par le LPS par induite par le stress hydrique froid par les
les macrophages péritonéaux. macrophages péritonéaux stimulés par le LPS.

Psychological stress increases severity of cutaneous infection
and down regulates epidermal antimicrobial peptide expression
Aberg KM et al. J. Clin. Invest. 2007, 117: 3339

Les souris ont été soumises a des conditions normales ou a un stress psychologique (72 h : lumiére +
bruit radio), puis infectées par voie intradermique avec 4,8 x 102 UFC/ml de Streptococcus pyogenes
du groupe A.

Lesions at day 4
Unstressed + veh ) Unstressed + RU-486 CRAMP = Cathelicidin related anti-microbial peptide

STRESS +
RU486

mBD3 = mouse pB-defensin 3
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Stress during pregnancy (in utero)

Coe et al.
Pediatric Res. 2007, 61, 520 Darkroom
J. Clin. Endocrin. Metab. 2002, 87, 675 10 min 5 d/wk ERSEES

Increased level of cortisol

Early : 50-92 days pregnancy ; Late : 105-147 days pregnancy

Cytokine production (Whole blood)

O control
751 IL-6 O Early Stress
-I— B Late Stress

60

Expérience
pratiquée chez les jeunes
primates agés de 2 ans

45— ety rrrerrnnnngens

30

Nanogram x 103/L

0 T T
10 100

LPS Stimulation (ng/ml)

Effect of stress on

cytokine production
(29 Medical students)
IFNy Dobbin et al. Brain Behaviour Immunity 1991,5,339 IL-18

Monocytes +
LPS

A B C A B Cc

A : No exam (4 week before / 4 week after)
B : just after a major writen exam
C : 10 days after, and back from 7 days vacation
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Am | Respir Crit Care Med Vol 178. pp 453-459, 2008
Violence, Abuse, and Asthma in Puerto Rican Children

Robyn T. Cohen'?2, Glorisa ). Canino?, Hector R. Bird*, and Juan C. Celed6n'?2*

CURRENT ASTHMA
PREDICTORS OF ASTHMA -
AND ALLERGY OUTCOMES odds ratios P values
(confidence intervals)
Maternal history of asthma 2.98 P < 0.0001
(1.81-4.93)
Paternal history of asthma 2.28
P = 0.0045
(1.30-3.99)
Two or more stressful life 0.91
events in past year (0.61-1.35) p= 06921
Witnessed neighborhood violence 1.16
P = 0.5988
(0.66-2.06)
Physical or sexual abuse 2.15
P = 0.0329
(1.07-4.36)

Evidence for epigenetic regulation of IL-12 and IFNy in PBMC
from post-traumatic stress disorder patients
Bam et al. J Neuroimmune Pharmacol. 2016 Mar;11(1):168-81.

Persian Gulf war, or of the recent Iraq or Afghanistan wars, recruited from the local VA hospital (n=16) vs 17 controls
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Des sighaux adrénergiques liés au stress affaiblissent
les défenses immunitaires antivirales
Elisabeth Wieduwild, Clara Daher, Sophie Ugolini - Médecine / science novembre 2020, vol. 36, 993,

A Absence de signaux B2-adrénergiques B Signaux B2-adrénergiques — Stress

Sang o
oTo Adrénaline
Récepteur © Noradrénaline

B2-adrénergique Récepteur "

Cellule non-

Cellule non-.
immunit i

IFN o
immunit .'.:“/o
Inh\bit\on‘v,x"
Réplication virqle\é

Inhibition
Réplication virale ©)

®
| ©Pe

Dommages Dommages
tissulaires limités tissulaires importants
! !

Survie Mort

Lo

=N
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GLUCOCORTICO-THERAPY AND ENDOTOXIN IN HUMANS

LPS

20 u/kg bolus i.v.

LPS

20 u/kg bolus i.v.

CORTISOL INFUSION
6h

CORTISOL INFUSION
6h

6h

6h

Barber et al. J. Immunol. 1993, 150, 1999

LPS

20 u/kg bolus i.v.

538 pg/ml

LPS

20 u/kg bolus i.v.

671 pg/ml

TNF IL-6
. 155 pg/ml . 12 u/ml
CORTISOL INFUSION
o I <34 pg/ml I 11 u/ml
LPS
20 u/kg bolus i.v.
I <34 pg/ml l 27 pg/ml
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Macrophages Sequentially Change

Stout et al. J. Immunol. 2005, 175, 342

24h  24h 20h

t ot ot

IL-10 IFNy LPS 2

or or 1
Ny 110 Bone marrow derived M@

IL-10 = IFNy —LPS [FNy=+IL-10 —»LPS

10.8

10

0.1

TNFu IL-1B IL-6 MCP-

RYTHME
CIRCADIEN

28t Creal Rock ' Roll Fe

no.:::my é '/\ .@

THE Pumzns °0~°
T THE CLocKk

o Bl
ALAN FREED
JOHNNY JOHNSTON Sl I ol
ALIX TALTON
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CIRCADIAN RYTHM JImmanol. 158, 4454

pg/ 106 cells
Highest Lowest

immunity by BCG vaccination

L. Charlotte . de Bree,'*2 Vera P. Mourits," Valerie A.C.M. Koeken,! Simone .C.FM. Moorlag," Robine Janssen,'
Volume 130 Number 10 October 2020 (uas Folkman,* Daniete Barreca,* Thomas Krausgruber* Victoria Fif i i

Helga Dijkstra,’ Heidi Les ers,’ Christoj ock,** . Joosten,’

and Mihai G. Netea'”

Circadian rhythm influences induction of trained

A gam B IL-6 c

In vitro training *k
a : 4 —— 25+
o

=
S5eE

O =

2.0

°
o

/
N

0.5

a—fi
Fold change vs. control
N
1
L4
OE
Fold change vs. control
*.
o
(e ] o]
o

TNF-a

*kk

Morning Evening Morning Evening
serum serum serum serum
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International Immunology, Vol. 22, No. 1, pp. 25-34 November 2009 200 : *%k% oGl
Regulation of T-cell-independent and T-cell- 0 I
dependent antibody production by circadian rhythm
and melatonin e
Vitalij Cernysiov, Natalija Gerasiméik, Mykolas Mauricas and Iruté Girkontaite 20 ° *kk 1gG2a
2 L
= —
i 10 PY N
: 5 °
= [ ]
&
[
: —e— light/dark 8 6 *%k%  [gG3
z 80: = O = constant lighting E PrYs
) 2 4
S 60 é x
£ | 2
g 204 e *%k%  JgM
1 —————— e 40 :
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time 20 x
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evening morning
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est une corde

i

R~

O La légende de I'éléphant et des aveugles
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es macrophages different d’un compartiment a 'autre

Profiles ‘{, ?9$% Gautier et al. Nat Immunol. 2012, 13, 1118-28
. KA
d’expression © O™
des génes @\c Marqueurs de surface

sorpinb
Serpibio ) -
ik Peritoneum Spleen Microglia

A

Sol
g
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Rp1
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e \ fl \ E
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3 3 A
7o f 3 A
hoasoszian
: il WA
VCAM - a T
\ '\
e CX3CR1 4
& e
COMPARTIMENTS Protective or deleterious role of PRRs on host resistance
to Staphylococcus aureus depends on the site of infection
Blanchet et al. 2014 Plos One 9, 87927
|5x107cfwgi,p< INFECTION PERITONEALE
- La délétion des récepteurs
1007 raa 1008 I CD36, SR-A, MARCO et TLR2
80 SR-A KO 80 MARCO KO 80 permet une meilleurs survie
_ } X 70 9 (758 lors d’une infection
2 604 Z 60 =~ Lo
= C57BL/6 S 50 T 50 perltone'ale .
> 404 O—0—=0 2 40 S 40 -> Ces récepteurs jouent un
s ol "y 7 3 role délétere
10 C57BL/6 10 CoTBLG
H+—r—T—TTT T 0 ——+ ot ~—
012 3 456 7 8 o 1. 2 3 4 5 0 1 2 3 4 5 6 7
Days post infection Days post infection Days post infection
10°¢cfu in. INFECTION PULMONAIRE
100 &
100 C57BL/6 100 100,
© O—0—0—0=0—0—0 gg 90 C57BLI6 La délétion des récepteurs
1 —~
- gn C57BLI6 < b o—f.—‘—’—’—‘—‘ CD36, SR-A, MARCO et TLR2
= 601 5 60 ——n < 60 rend les souris
2wl 4 = % ig particuliérement
% C SR-AKO @ 30 330 susceptible lors d’une
201 20 : - -
CD36 KO 0 MARCO KO a TLR2 KO infection pulmonaires
T 0 O——0 o 9o 0 o o - Ces récepteurs jouent un
12 3 456 7 8 o 1 2 3 4 5 0 1 234 5 67 A
Days post infection Days post infection Days post infection role protecteur
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Université Libre de Saint-Germain-en-Laye BRI
Séminaires de Biologie 2023 -2024
Infection et Immunité Saint.
Germain

(2) en m7e
Les parametres qui influencent
Pétude du systeme immunitaire

MODELES IN VITRO MODELES ANIMAUX DOGMES LES SCIENTIFIQUES

—

MODELES /N VITRO

EXPERIMENTAUX

CULTURE MEDIUM

CULTURE ON
PLASTIC ~

e
SERUM e, o
(FETAL CALF, OTHERS...)
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"What is true for the bacterium is true for the elephant"
(Jacques Monod, Nobel Prize 1965)
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INFLUENCE DU SERUM

Fetal Bovine '

Serum \ 1=
us-Sourced \ == 1
Ry s
f::s:ptm 500 | %[/

Date: Jan 2010
e~ w20

Les composés bioactifs présents dans
le sérum foetal bovin varient
considérablement d'un lot a I'autre..

Components

Average (range)

15 SEPTEMBER 2016 | VOL 537 | NATURE | 433

Endotoxin
Total protein

Alkaline
phosphatase

Lactic
dehydrogenase

Cortisol
Insulin

Parathyroid
hormone

Progesterone
Testosterone
Prostaglandin E
TSH

FSH

Growth hormone

Prolactin

0.356ngml™ (0.008-10.0)
38¢gd (3.2-7.0) 2x
255mUml! (111-352)

3x
864mUml™! (260-1,215)
0.5pugdl? (<0.1-2.3) 23 x
10pUmf? (6-14) 2.3x
1,718 pgmi™ (85-6,180)
8ngdl? (<0.3-36) 120 x
40ngdl? (21-99) 5x

5.91ngml™ (0.5-30.5) 61 x
122ngmi (<0.2-45)  23x
9.5ngml™ (<2-33.8) 17 x
39.0ngmi™ (18.7-51.6) 3x
17.6ngmi™ (2.00-49.55) 25

TSH, thyroid stimulating hormone; FSH, follicle stimulating hormone
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BN INFLUENCE DU SERUM ... SUR LA MORPHOLOGIE DES MACROPHAGES
: |

Azeredo Miranda Mota et al Mem Inst Oswaldo Cruz, Rio de Janeiro: 1-8, 2014

Les macrophages péritonéaux
cultivés avec 2 % de sérum de
souris (MS) ont une apparence
morphologique différente, un
nombre plus élevé d'organites
ressemblant a des vésicules et
des surfaces plus grandes par
rapport aux M@ cultivés dans 2 %
de sérum de veau fétal (SVF).

0 ke KA ... SUR LA PRODUCTION DE CYTOKINES PAR LES MACROPHAGES
4

Warren et al. J. Infect. Dis. 2010, 201, 223

Effet de 10% de sérum sur la production de cytokines par
des macrophages de souris en réponse au LPS (20 ng/puits) [

B Sérum Humain serum]

A Sérum de souris

- Sérum de veau foetal - Sérum de souris

pg/ml MONOCYTES HUMAINS
60007—— M@ dérivés de la M@ péritonéaux
moelle osseuse |- 15,000
5000 .
£10,000
40001 =4
3000 5 5,000
l_
2000 i
T T 1
1000 10-110° 10" 102 103 104
LPS (ng/ml)
0

TNF IL-6 IL-10 TNF IL-6 IL-10
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INFLUENCE DU MILIEU DE CULTURE
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Le milieu de culture refléte-t-il I’environnement
local des cellules étudiées 2

Le foie exprime une activité arginase élevée
-> La concentration en arginine est négligeable

L.

Callery et al. Surgery 1991, 110, 221

ARGININE 1200 pmol/L 10 pmol/L
p
TNF +++ +
PGE: +

LI’APPROCHE EXPERTIMENTALE

Analyse des cytokines produites par le sang total, les
cellules mononucléées périphériques et les neutrophiles

van Dooren et al. J Immunol Methods. 2013; 396: 128-33

ccLt - IL-23 IL-12p40
200 100 4 500
80 4 400
& 150
3 o g
¥ 3 g
3 o "
S0
20 4 100
Whole Blood PBMC PMN Whole Blood PBMC PMN  Whole Blood PBMC PMN
IL-20 VEGF GM-CSF
400 1500 201
= 300 - ‘G 150
200 100
) Q
100 S0
o ol == = —e
Whole Blood PBMC PMN Whole Blood PBMC PMN Whole Blood PBMC PMN

Expression of
cytokines after
stimulation with

LPS for 24 h.
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LI’APPROCHE EXPERTIMENTALE

International Immunology, Vol. 11, No. 5, pp. 689-698 © 1999

Paradoxical priming effects of IL-10 on
cytokine production

Minou Adib-Conquy, Anne-France Petit, Christelle Marie, Catherine Fitting
Jean-Marc Cavaillon

Journal of Leukocyte Biology Volume 73, January 2003 145
Adherence influences monocyte responsiveness
to interleukin-10

Anne-France Petit-Bertron, Catherine Fitting, Jean-Marc Cavaillon, and Minou Adib-Conquy

Sang total

1ststep : +/-IL-10
20h/37°

' PBMC or

monocytes
2" step : /- LPS Y

20h/37°

TNFa }\

Q Plastic Q Plastic Q Plastic

CYTOKINE 29 (2005) 1-12
Adherence modifies the regulation of gene expression
induced by interleukin-10

Anne-France Petit-Bertron®, Thierry Pedron®. Ulrich Grof®, Jean-Yves Coppée
Philippe J. Sansonetti®, Jean-Marc Cavaillon*, Minou Adib-Conquy"

PBMC or
! Monocytes }
L

v v

Plastic Téflon®

TNFa &/ TNFa ’\

LI’APPROCHE EXPERTIMENTALE

ax  [OURNALcr
A J?MMUNOLOGY

Inflammatory Responses Induced by Lipopolysaccharide Are
Amplified in Primary Human Monocytes but Suppressed in
Macrophages by Complement Protein C5a

Vernon Seow, Junxian Lim, Abishek lyer, Jacky Y. Suen, Juliana K. Ariffin,
Daniel M. Hohenhaus, Matthew J. Sweet, and David P. Fairlie

2013; 191:4308-4316

Monocytes GM-CSF M-CSF
§ 200 _— derived M@ derived M@
~ -
*kk *kk
LPS § 150 = - Xk Kk
+ C5a o - ok
¥ % 100
o
o 50
o
~ 0
C5a (nM) cgm8§ cgm8§ ogmgé
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274 | NATURE | VOL 521 | 21 MAY 2015

BAD ANTIBODIES

The most common problems with
antibodies and how to avoid them.

Non-target

&g SR L
{
s X3

CRUSS-REACTlVlTY ; VARIABILITY WRONG APPLICATION

Problem: An antibody is supposed to recognize only  propjem; Separate batches of antibody can perform  Problem: Different experiments and experimental
its target protein, but sometimes binds to others, differently. This happens most often when the conditions can change a protein’s folding and
depending on the proteins present in a sample. antibody is produced from a new set of animals. therefore its binding ability.

MAI]VAIS ANTlconPs NATURE STRUCTURAL & MOLECULAR BIOLOGY VOLUME 18 NUMBER 1 JANUARY 2011

An assessment of histone-modification antibody quality

Thea A Egelhofer"!®, Aki Minoda?>*!6, Sarit Klugman®>!°, Kyungjoon Lee®, Paulina Kolasinska-Zwierz”,
Artyom A Alekseyenko®!, Ming-Sin Cheung’#, Daniel S Day®, Sarah Gadel'!, Andrey A Gorchakov®!?,
Tingting Gu!l, Peter V Kharchenko®, Samantha Kuan®3, Isabel Latorre”:8, Daniela Linder-Basso!2,

Ying Luu®?, Queminh Ngo*%, Marc Perry'3, Andreas Rechtsteiner!, Nicole C Riddle!!, Yuri B Schwartz!2,
Gregory A Shanower'2, Anne Vielle”:%, Julie Ahringer”®, Sarah C R Elgin'!, Mitzi I Kuroda®!?, Vincenzo Pirrotta
Bing Ren®, Susan Strome!, Peter ] Park®, Gary H Karpen??, R David Hawkins*® & Jason D Lieb!*!>

Low

Une évaluation de 246 anticorps utilisés dans des études
épigénétiques a révélé qu’un quart d’entre eux échouaient

f gz L . . Not specific
aux tests de spécificité, ce qui signifie qu’ils se liaient (20) 13%
souvent a plus d’une cible. Quatre anticorps étaient _
parfaitement spécifiques — mais contre la mauvaise cible !!! Spec;f:iai/f109)
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UTILISATION DE LIGNEES CELLULAIRES

.\ . La lignée cellulaire Hela est
BB dérivée de I'afro-américaine
Henrietta Lacks (1920-1951)

TRANSCRIPTOMIQUE

mRNA

|

|
|

QDN XN D 0.0 ¢

Low I

G A
© A\

Liu et al. MARCH 2019 | VOL 314 | 314-322

nature
biotechnology

Multi-omic measurements of heterogeneity in
Hela cells across laboratories

Variabilité moléculaire sur 14 échantillons de cellules Hela
de base provenant de 13 laboratoires internationaux

W High
PROTEOMIQUE

Proteins

LES LIGNEES CELLULAIRES NE MIMENT PAS LES CELLULES PRIMAIRES

§ Af'\ meJournal o Comparative Transcriptomic Response of Primary and
ImmunOIOgy Immortalized Macrophages to Murine Norovirus Infection
2018. 200: 4157-4169. Eric A. Levenson,* Craig Martens,” Kishore Kanakabandi,” Charles V. Turner,

Kimmo Virtaneva,” Monica Paneru,’ Stacy Ricklefs,” Stanislav V. Sosnovtsev,*
Jordan A. Johnson,* Stephen F. Porcella,” and Kim Y. Green*

BMDM

REPONSE TRANSCRIPTOMIQUE dans les cellules primaires (macrophages dérivés de la moelle
osseuse) et la lignée macrophagique RAW mises en présence d’un virus murin

BMDM RAW BMUM rav R

o
(eBuey pio4) 6o

Uapta
2
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Des endotoxines sont présentes dans I’environement, les produits naturels et utilisés in vivo

Air and environment

Poultry housing dust PMID: 22029777
Swine confinements PMID: 23293050
Cotton industry PMID: 17341727

Rice production PMID: 6492187
Agricultural industries PMID: 16395461
Livestock farming PMID: 24280684
Cheese factories PMID: 24812257

Waste water treatment plants pmiD:
Hay dust PMID: 1925440
Humidifiers PMID: 33251102

¢

Home and offices PMID: 3473:3178“i
Cockroach feces PMID: 28106812

Sewage treatment plants PMID: 34678984

7992797

Natural products

Allergens PMID: 1702943
Medicinal herbs PMmID: 33132322

Raw or farm milk PMID: 2745822 é ;

Infant formula milk powder PMID: 33922125

Drugs

Antibiotics PMID: 7380997
Bacteriophage therapy PMID: 15213806
Radiopharmaceutical

preparations PMID: 23696179

Water

Drinking water PMID: 12224557
Hemodialysis fluid PMID: 25641063
Marine bath water PMID: 24642437

Medical devices

Surgical gloves PMID: 1976681 )
Surgical instrument PMID: 16928962
Microelectrode PMID: 24778808 .

Vaccines

BCG PMID: 13641561
Influenza virus PMID: 893659
Mumps vaccine PMID: 321714
Tetanus toxoid PMID: 321714
Veterinary vaccines PMID: 29935930

Wound dressings PMID: 12808594 M/
Titanium implant PMID: 12500875 ‘f/\w
Prosthetic material PMmID: 11922375 1
Sterile catheters PMID: 7380997 L
Intravenous solution PMID: 16807850

Other media

Contact lenses and solutions PMID: 1463420
Radiographic contrast media PMID: 552831

Others

Feed additives for liverstock PMID: 26768246
Animal diet PMID: 28052076 ﬁrr

Electronic cigarette PmID: 31017484 I-ﬁ
Cigarette smoke PMID: 17852769 i

Bonhomme D, Cavaillon J-M, Werts C. J.Biol.Chem. 2024
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Des molecules utilisés dans des études in vitro sont contaminés par des endotoxines

22/01/2024

Purified proteins

Ovalbumin PMID: 7039979

Allergens PMID: 18771487

Bovine serum albumin PMID: 5924502
Human albumin PMID: 4584590
Hemoglobin PMID: 8041288
B-lactoglobulin PmID: 14657886
Human gamma globulin  PMID: 4100051
Antibodies PMID: 9407503

Human placental G-CSF pPmID: 6985122
Apolipoproteins A-l PMID: 25778625
Alpha-lactalbumin PMID: 20600530
Monoclonal antibodies PMID: 3112017
Tetanus toxoid PMID: 321714

Recombinant proteins

Heat shock proteins PMID: 12516564
Erythropoietin PMID: 444662
Plasminogen kringle 5 PMID: 14579737
SARS-CoV-2 Spike PMID: 35015170
Human growth hormone PMID: 6386853
Adiponectin PMID: 22374965

C-reactive protein (CRP) PMID: 16254214
Cytokines PMID: 827473

Osteopontin PMID: 15871665

Culture medium

Culture media PMID: 699956
Fetal calf serum PMID: 9439764
Collagen PMID: 969286
Gelatin PMID: 36476713

Ficoll PMID: 9930943

Medium for cell isolation PMID: 10458490

Mitogens

Pokeweed mitogen PMID: 16522770 o\
Concanavalin A PMID: 1151067 \, DA
Lipoteichoic acid PMID: 11159964 Vi)
Phytohemagglutinin PmiD: 321714  “<

PPD of the tubercle bacillus PmID: 321714

Culture medium for human in vitro
Natural products

Nucleid acids

RNA PMID: 33194561
Poly (I:C) PMmID: 31415868
Plasmid PMmID: 7779915

DNA PMID: 8717385

Ribosomal preparation PMID: 7325439

fertilization PMmID: 3732534

Water

Osmosis water PMID: 36554408
Natural plant products PMmID: 33132322
Glutathione PMID: 29673413

Chitosan PMID: 37050208

Cotton PMID: 16722191

Pollen PMID: 23238878

Sugars

3’-Sialyllactose PMID: 29281012
Hyaluronan PMID: 27061945
Cane sugar PMID: 526016

Distilled water PMID: 36554408
Alginate PMID: 16265647
Heparin PMID: 23586950 %%

Enzymes

CRISPR-Cas9 PMID: 34744169
Pancreatic elastase PMID: 15879145
Collagenase PMID: 9930943
Enzyme conjugates PMID: 6348074
Trypsin PMID: 17910052

Lysozyme PMID: 10656326
Superoxide dismutase

and catalase PMID: 15251190

CONTAMINATION

MYCOPLASMA

Mycoplasma

NO CELL WALL [~ Three layered
cellular membrane
Cytoplasm A4 NN Soluble
Y ¢ M, protein
p \
/ AP/ Py, @ \
I onef o,
! 2, \
Soluble —+ B Dl :
RNA \ & & !
\ 3 4
/

Detection of multiple mycoplasma
infection in cell cultures by PCR
Timenetsky et al. Braz J Med Biol Res. 2006, 39, 907-914
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CONTAMINATION 1084 vl oo, DN A

Proceedings of the National Academy of Sciences of the United States of America
IDENTIFICATION OF ANEW BIOACTIVITY
IN T-LYMPHOCYTES SUPERNATANTS

INDUCING B-CELL ACTIVATION

MYCOPLASMA

p)

Zay [ m N o 4
A ‘ ERED1 ’
- ... Un artefact du a une Il FIRED ! E\TISC()N“UCI\

contamination en mycoplasmes —

MODELES /N VIVO
EXPERIMENTAU

rrrrr t film de ALGH
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m)])iil,]i EXPERTIMENTAL CD137 expressed on neutrophils plays dual roles in antibacterial
responses against Gram-positive and Gram-negative bacterial infections
A Nguyen et al. Infect. Immun. 2013, 81(6):2168
- CD137
A 100 T CD137 " | A 100
754 754 *
50 l 504
254 254
< &,
<© 0 0 &,
»‘ T T T T T T 6@
<0 0 2 4 6 0 2 4 6 /00
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étudiée avec des souris consanguines
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Voyez vous une difference ?
Qu’'en est-il de leurs sjsEemes inmmunibaires ?
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EMB

o]
Molecular Medicine

Sepsis therapies: learning from

of translational research to propose new leads

Jean-Marc Cavaillon™" @, Mervyn Singer? & Tomasz Skirecki®

(2020) e10128

30 years of failure

HUMAN

{ Respiratory rhythm
12-20/min
SEPSIS = Tachypnea

Cardiac rhythm
70 beats/min

SEPSIS - Tachycardia

Thermo neutrality
20-22°C
SEPSIS - Fever

Surface ratio
Small intestine/Colon

MURINE

Respiratory rhythm
110-230/min
SEPSIS — Bradypnea

Cardiac rhythm
500-750 beats/min

SEPSIS - Bradycardia

Thermo neutrality
30-32°C
SEPSIS = Hypothermia

Surface ratio
Small intestine/Colon
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(3 i ; i ; % .
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": ‘.:’ in acute phase in acute phase L1 ., ‘:. 3
LA ¥ CRP SAP %
5 ( FE PN
D - Endotoxins Endotoxins % * 4 ol
™ g High sensitivity High resistance -
EMBO [ (2020) e10128
Molecular Medicine
Sepsis therapies: learning from 30 years of failure
of translational research to propose new leads :
Jean-Marc Cavaillon®*®, Mervyn Singer? & Tomasz Skirecki® p \\\
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H? H o Plants and
~% O Animals green algae
\/\q UDP-D-Glucose GDP-D-mannose
HO OH ¢ UDP-GIcDH
GDP-D-Man

UDP-D-Glucuronate

3'5'-epimerase

GDP-L-Galactose

GDP-L-Gal
. . . phos (VTC2/5)
Contrairement aux humains, les souris peuvent D Glcitonats BB L oalactone 1.0
sy 1 a N A
synthétiser de I'ascorbate grace a I'enzyme clé ¢
gulonolactone oxydase Phosphatase
D-Glucuronate (VTC4)
. . . R GlcUA
Au cours de | evolutlop, certalhes especes, b o
notamment les humains, les singes et les chauves- L-Gulonate L-Galactose
souris frugivores, ont perdu la capacité de ¢ Regucalcin ¢ L-GalDH
. . . . . SMP30)
biosynthese de I'acide ascorbique en raison de (
1 v . . q L-Gulono-1,4-lactone L-Galactono-1,4-lactone
I'inactivation de I'enzyme I|-gulonolactone oxydase
o0 * GULO ‘, GALDH
et sont devenues par la suite dépendantes de la
vitamine C alimentaire. L-ascorbate L-ascorbate

IMMUNITE INNEE & INFLAMMATION
SENSITIBILITE AUX TOXINES BACTERIENNES

A

RESISTANT

Les souris sont 100,000 fois plus résistantes
aux endotoxines que les humains

The Journal of Infectious Diseases 2010;201:175-7

Murine Responses to Endotoxin: Another Dirty Little
Secret?

Robert S. Munford
Laboratory of Clinical Infectious Diseases, National Institute of Allergy and Infectious Diseases, National Institutes of Health, Bethesda, Maryland &
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£ PNAS | April 6,2010 | vol. 107 | no.14 | 6127-6133
% “Control” laboratory rodents are metabolically morbid:
Why it matters

Bronwen Martin®, Sunggoan Ji?, Stuart Maudsleyh, and Mark P. Mattson®'

ALIMENTATION 4D L/BITUM PAS D’ EXERCICE

—> Expérimentation sur des animaux obéses et sédentaires

Cell Metabolism 23, 554-562, March 8, 2016

Voluntary Running Suppresses Tumor Growth
through Epinephrine- and IL-6-Dependent NK Cell
Mobilization and Redistribution

Line Pedersen,’ Manja Idorn,? Gitte H. Olofsson,? Britt Lauenborg, Intawat Nookaew,>* Rasmus Hvass Hansen,®
Helle Hjorth Johannesen,? Jiirrgen C. Becker,® Katrine S. Pedersen,! Christine Dethlefsen,! Jens Nielsen,® Julie Gehl,
Bente K. Pedersen, Per thor Straten,>® and Pernille Hojman'7-*

Métastase dans les poumons de souris ayant regu une injection de mélanome

SOURIS SEDENTAIRES SOURIS SOUMISES A L'EXERCICE

Cancer cells

latural

Ni
Interleukin-6 killer cell
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La costimulation CD28 est nécessaire The NEW ENGLAND JOURNAL of MEDICINE
pour I'élimination des cellules tumorales BRIEF REPORT ||
par des anticorps bispécifiques in vivo. Cytokine Storm in a Phase 1 Trial of the
Anti-CD28 Monoclonal Antibody TGN1412
100 Activated T-cells + 00 - —
bispecific Ab P TNF o IFNy 3 IL-10
anti-CD3 & CD19 B 3 2 o
801 +anti-CD28 m\ § o : l\
~ 60 Days after Infission Deys after Infusion Days after Infusion
g £ o o £
2 0 Activated T cels + fol\ L8 } IL6 2o IL-4
) Bispecific Ab nti-CD3 & E’ fx_ [ E Tx i m
cp19 =D d = NN
204 1 2 3 4 s 1 2 3 4 5 1 2 3 4 5
Nalm-6 B cell - Days after Infusion " Days after Infusion o Days after Infusion
o Iymphoma :§ s § s ‘ g ;x
o 2 4 6 & 0 2 o 1 i %g;‘ IL-2 3 ,E IL-1p j; - IL-12p70
weeks R R a5 5 ° R
Days after Infusion Days after Infusion Days after Infusion
Daniel et al. Blood 1998, 92, 4750 Suntharalingam et al. 2006, Vol. 355, p. 1018
Les experiences menées chez la souris
le sont chez des animaux adolescents
<>
0 3 6 9 12 18 24  MOIS
0 20 40 60 80 ANNEES
<< >
)
Chez I'homme, la
survenue de maladies
inflammatoires est plutét
]
chez I'homme agé
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JEM

Christopher L. Karp

J. Exp. Med. 2012, 209, 1069

Unstressing intemperate models: how
cold stress undermines mouse modeling

EXPERIMENTATION SUR DES SOURIS STRESSEES PAR LE FROID

CHEZ LES SOURIS LA THERMO-NEUTRALITE EST DE 30 - 32°C

s netlsmithillusteation co.uk

Journal of Thermal Biology 37 (2012) 654-685
Thermal physiology of laboratory mice: Defining thermoneutrality

C.J. Gordon™
Effet de la température ambiante Proportion moyenne du temps passé par les souris
sur la consommation alimentaire sur une période de 3 jours a chaque température.
A Ta=20°C 5 80%
7 —e— male 70%
~ ‘Water bath 5 60%
§ e —6&— female _§, 50%
%% Tube "’a 0%
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Ambient temperature,°C

0%

20°C 25°C 30°C

Temperature

LES SOURIS EN STRESS THERMIQUE NE DEVELOPPE PAS DE FIEVRE

INFECTION AND IMMUNITY, Mar. 2000, p. 1265-1270
Febrile Core Temperature Is Essential for Optimal Host
Defense in Bacterial Peritonitis
QINQOI JIANG,'? ALAN S. CROSS,* ISHWAR S. SINGH,' T. TIMOTHY CHEN,* ROSE M. VISCARDI,

AND JEFFREY D. HASDAY'¢7*
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CROISSANCE TUMORALE CHEZ DES SOURIS EN STRESS THERMIQUE

20176-20181 | PNAS | December 10,2013 | vol. 110 |

= Baseline tumor growth and immune control in
2 |aboratory mice are significantly influenced by
subthermoneutral housing temperature

Kathleen M. Kokolus™', Maegan L. Capitano™', Chen-Ting Lee®, Jason W.-L. Eng®, Jeremy D. Waight”,
Bonnie L. Hylander®, Sandra Sexton®, Chi-Chen Hong", Christopher J. Gordon®, Scott I. Abrams®,
and Elizabeth A. Repasky®®
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STUDYING INFLAMMATION

; Genomic responses in mouse modelmimic
e
4
=)

a human inflammatory diseases 20 Février 2013

Absence de corrélations des modifications transcriptomiques entre des br(lés m

humains, les traumas humains et les endotoxines injectées chez des volontaires s A
humains et les modeles de souris correspondants et y
[ 1

wmn 091 | 047 008  0.05 000 Gﬂ] ¢ N U ﬂ 0 l'k (?fimes ;

famn | 047 0.08 | 0.05 000 SES GALONS

e
L\ =
:

Mice Fall Short as Test Subjects for Humans’ Deadly Ills

" ’ Tuesday, February 11,2013 LA SOURIS PERD

-l g¥ 4F i 0o 009 o0

° “ .‘ ' S| 013 001
e 000
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C e e e s e i e Seok et al. PNAS 2013, vol. 110, 3507-3512
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STUDYING INFLAMMATION

E Genomic responses in mouse modelsmimic

w human inflammatory diseases

" Keizo Takao™® and Tsuyoshi Miyakawa®?<"
[ )

Human |[p=0.88||p=0.82||p=0.68|| p=043|| p=0.57 | p=0.51
BUM 1\~ 13005 || N=9149 |[N=13223| | N=0145 || N =13222|| N = 13222
GSE37069| | p < 0.0001| | P<0.0001| P <0.0001| | P < 0.0001| | P < 0.0001| | P < 0.0001
Human |[p=0.72 |[p=063|[ p=0.50][p=054|[ p=051

Trauma ||\ 1osgs || N = 13212 || N = 13210 || N = 13215 || N = 13210
(GSES6809] | p < 0.0001| P < 0.0001| | P < 0.0001 || P < 0.0001| | P < 0.0001

Réévaluation des

Human |[p=0.56 || p=0.48(| p=0.48 || p=0.52

Sepsi: _ _ _ _ A
oschrso] |2 | ot < o mémes ensembles de
Mouse || p=047]| p=054|| p=057 données d'expression
N=13224 || N=13224 || N=13212
GSE7404 ||p < 0.0001 || P < 0.0001| | P<0.0001 génlque utlllsés dans

:.. | Mouse || p=0.50||p=0.51 , L,
- + 2 Trauma ||| = e I'étude précédente !

GSE7404 || P <0.0001| | P <0.0001

o || Sepsis || a0
GSE19668 | | p < 0.0001

B
s B Mouse
3,& .:,E*_ A .;E Infection
GSE20524
%5 0 15-5 0 1615 0 15-5 545 0 16545 0 15

2015 Jan 27; 112(4): 1167-72

The.. Mice losing their allure as
Guardian experimental subjects to study
Fri 20 Mar 2015 12.14 CET human disease

Recent research has revealed that clinical trials involving the
rodents do not automatically produce effective treatments for
humans

O "Once you start modelling a human disease to find the right treatment, you run up against major
differences between us and mice"- Jean-Marc Cavaillon. Photograph: Alamy

https://www.theguardian.com/science/2015/mar/20/mice-clinical-trials-human-disease
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PERTINENCE DES MODELES ANIMAUX

Science wws

2014 Sep 19; 345: 1446-7

Outsmarting
the placebo effect

Can a genetic test to predict a person’s level of
placebo response help new drugs win approval?
By Kelly Servick

October 2012 | Volume 7 | Issue 10 | e48135 @PLOS"’"E

Catechol-O-Methyltransferase val158met Polymorphism
Predicts Placebo Effect in Irritable Bowel Syndrome

Kathryn T. Hall"?*, Anthony J. Lembo?®?, Irving Kirsch®*, Dimitrios C. Ziogas®, Jeffrey Douaiher®,
Karin B. Jensen?”7, Lisa A. Conboy?, John M. Kelley?>”'®, Efi Kokkotou??, Ted J. Kaptchuk'?

PERTINENCE DES MODELES ANIMAUX

Progress in Neuro-Psychopharmacology
and Biological Psychiatry

Volume 50, 3 April 2014, Pages 27-36

- 262 publications

Review article

Developing zebrafish models of autism spectrum disorder (ASD)
Adam Michael Stewart? b, Michael Nguyenc, Keith Wong?, Manoj K. Poudel?, Allan V. Kalueffe: & . &
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Animal Models in Pharmacology:
A Brief History Awarding the Nobel
Prizes for Physiology or Medicine

PERTINENCE DES MODELES ANIMAUX Phamaclogy 0217106356-363

Catarina V. Jota Baptista® Ana |. Faustino-Rocha™¢ Paula A. Oliveira

11904 1919 1932 1950 1952 1960 1970 1977 1980 1987 1995 2006 2011 2020

ANALYSES

STATISTIQUES

Pour publier un travail scientifique,
il est requis d’avoir atteint une
signification statistique
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Du bon usage des statistiques

BLOOD, 9 APRIL 2009 + VOLUME 113, NUMBER 15 3512 J. Exp.Med. Vol. 206 No. 13 3073-3088  December 21, 2009

Inhibition of monocyte-derived inflammatory cytokines by IL-25 occurs via p38 Bordetella evades the host immune system
Map kinase-dependent induction of Socs: by mducmg IL-10 through a type 1
Roberta Caruso,' Carmine Stolfi,' Massimiliano Sarra,' Angelamaria Rizzo,' Massimo C. Fantini,' Francesco Pallone,

Thomas T. MacDonald.2 and Giovanni Monteleone! effector, BopN

Kanna Nagamatsu,' Asaomi Kuwae,' Tadashi Konaka,' Shigenori Nagai,

. No IL-25 sahivo Egy ‘.,\Aim-nW.mnmlw.llli(umi Mimuro,?
[ IL-25

Bacterial number in lung

1
WT ABopN]| (Bordetella)
M LPS | PGN IL-10 -/~ }(C57BL/BJ)
—/ ———

IL-25 inhibits the expression of inflammatory cytokines C57BL/6J or IL-10 KO mice were infected intranasally with the

induced by LPS and PGN in human blood CD14 cells. indicated strains. 2 d after infection, lung were homogenized
and plated to detect the number of colonizing bacteria

IL-12/p35 RNA relative expression

Du bon usage des statistiques
(9 Bi\“‘l] VOLUME 323 99-99 DECEMBER 2001 1450

Effects of remote, retroactive intercessory prayer on

outcomes in patients with bloodstream infection:

randomised controlled trial

Leonard Leibovici
Results Mortality was 28.1% (475/1691) in the
intervention group and 30.2% (514/1702) in the
control group (P for difference = 0.4). Length of stay
in hospital and_ duration of fever were significantly
shorter in _the intervention group than in the control
group ln(l‘(‘S]')(‘(‘li\'(‘]}' ).
Conclusions Remote, retroactive intercessory prayer
said for a group is associated with a shorter stay in
hospital and shorter duration of fever in patients with
a bloodstream infection and should be considered for

use in clinical practice.

j / British Medical
Journal, IF=13,7
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nature X
910700708 W0l 872094 (0100alll VOL 2 | JANUARY 2018 | 6-10 |

Redefine statistical significance

Daniel J. Benjamin, James O. Berger, Magnus Johannesson, Brian A. Nosek, E.-J. Wagenmakers,
Richard Berk, Kenneth A. Bollen, Bjsrn Brembs, Lawrence Brown, Colin Camerer, David Cesarini, \
Christopher D. Chambers, Merlise Clyde, Thomas D. Cook, Paul De Boeck, Zoltan Dienes, Anna Dreber, \ ny
Kenny Easwaran, Charles Efferson, Ernst Fehr, Fiona Fidler, Andy P. Field, Malcolm Forster, -\ k
Edward I. George, Richard Gonzalez, Steven Goodman, Edwin Green, Donald P. Green, Anthony Greenwald,
Jarrod D. Hadfield, Larry V. Hedges, Leonhard Held, Teck Hua Ho, Herbert Hoijtink, Daniel J. Hruschka, \
Kosuke Imai, Guido Imbens, John P. A. loannidis, Minjeong Jeon, James Holland Jones, Michael Kirchler,

David Laibson, John List, Roderick Little, Arthur Lupia, Edouard Machery, Scott E. Maxwell,

Michael McCarthy, Don Moore, Stephen L. Morgan, Marcus Munafé, Shinichi Nakagawa, < 0 005
Brendan Nyhan, Timothy H. Parker, Luis Pericchi, Marco Perugini, Jeff Rouder, Judith Rousseau, p

Victoria Savalei, Felix D. Schénbrodt, Thomas Sellke, Betsy Sinclair, Dustin Tingley, Trisha Van Zandt,

Simine Vazire, Duncan J. Watts, Christopher Winship, Robert L. Wolpert, Yu Xie, Cristobal Young,

Jonathan Zinman and Valen E. Johnson
10
100.0 ——— 100.0
—— Likelihood ratio bound
0 = lmbona [ os
%01 200 =Y
Nous proposons de modifier le seuil de valeur P par défaut pour la
signification statistique de 0,05 a 0,005 pour les allégations de
R nouvelles découvertes.
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Publié en 2001
Pic de citations en 2021

— —_—— T — —t0
2002 2003 2004 2005 2006 2007 2008 2000 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2032 2023

suoneyo

Cellular and Molecular Biology 2001, 47: 695

Review

PRO- versus ANTI-INFLAMMATORY CYTOKINES:
MYTH OR REALITY

Jean-Marc CAVAILLON

ARTHRITIS & RHEUMATISM Vol. 62, No. 6, June 2010, pp 1608-1619
Antiinflammatory Effects of Tumor Necrosis Factor on
Hematopoietic Cells in a Murine Model of Erosive Arthritis
Stephan Bliiml,' Nikolaus B. Binder,? Birgit Niederreiter,? Karin Polzer,? Silvia Hayer,?
Stefanie Tauber,” Georg Schett,® Clemens Scheinecker,” George Kollias,* Edgar Selzer,?
Martin Bilban,? Josef S. Smolen,? Giulio Superti-Furga,” and Kurt Redlich?

JEM 2010 J. Exp. Med. Vol. 207 No. 5 1057-1066
TNF suppresses acute intestinal inflammation
by inducing local glucocorticoid synthesis

Mario Noti,' Nadia Corazza,! Christoph Mueller,! Barbara Berger,?
and Thomas Brunner!

0" “[OURNAL o : : -
% J[MMUNOLOGY J Immunol 2005; 175:5024-5033

Paradoxical Anti-Inflammatory Actions of TNF-a: Inhibition
of IL-12 and IL-23 via TNF Receptor 1 in Macrophages and

Dendritic Cells'
Maria Zakharova and H. Kirk Ziegler’
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Leci neest pas une pufe.

meJournal o

AA Immunology 1995; 155:4090-4094

Paradoxical Effects of IL-10 in Endotoxin-Induced Uveitis
James T. Rosenbaum? and Ethan Angell

e, THE

{ A‘_\ J?M%%LOGY The Journal of Immunology, 2000, 165: 2783-2789

Proinflammatory Effects of IL-10 During Human

Endotoxemia'
Fanny N. Lauw 2" Dasja Pajkrt,* C. Erik Hack,* Masashi Kurimolo,§
Sander J. H. van Deventer,* and Tom van der Poll*"

JOEMEE: 2004 aveissie)ara0-s2.

Paradoxical Proinflammatory Actions of Interleukin-10 in Human Amnion:

Potential Roles in Term and Preterm Labour @
Murray D. Mitchell &, Kerryn L. Simpson, Jeffrey A. Keelan

Parametres influencant ’étude de la réponse immunitaire

LES SCIENTIFIQUES
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AL NARCISSISMa - -

CENEST
QUENSVITE
QU'ILS &
REDIMEN -
SIONNENT

famals New Boss & McCain vs. Brzezin

TIME

Milenniais are lazy, entitid narcisssts.
‘whostilive wih their parents

e Scientists have
\ 2) announced a new \
) = unit to accurately \
NS measure narcissism: \
»
May, 20t 2013 the Selfie per hour. i

BRUNO LEMAITRE

Gl

Jacques Monod, the worldly intellectual

How do high-ego personalities
drive research in life sciences?
| sl i | bl |

ECOLE POLYTECHNIQUE
FEDERALE DE LAUSANNE

Prof. Maurice Carraz,

head of the Immunology
Department

at the Institut Pasteur, Lyon

Niels Jerne and his trophy partner
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esearch (+
eproducibility

T PLOS | sorocr 2015 Jun 9;13(6):e1002165
The Economics of Reproducibility in
Preclinical Research
Leonard P. F '+, lain M.C ?, Timothy S. Simcoe™”
100% . Prevalence of irreproducibility Environ 28 000 000 000 US 5
(235/5) par an sont consacrés a des recherches
. 0% 7§;/o7 précliniques qui ne sont pas
R (€67 reproductibles, rien qu'aux Etats-Unis.
S 70%
8 0% 4% 51% 51%
8 (n=238) (n=257) (n=80)
= 50%4
o 40%
@ % 4
2
§ 30%
£ 20%
10% A
0%
Amgen Bayer Healthcare Vasilevsky et al. Hartshorne Glasziou et al.
(Begley and Ellis) (Prinz et al.) and Schachner
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REPRODUCTIBILITE

52%
Yes a significant cr

IS THERE A

REPRODUCIBILITY
CRISIS?

A Nature survey lifts the lid on
how researchers view the ‘crisis’
rocking science and what they
think will help.

BY MONYA BAKER

esearch [:
eproducibility

452 | NATURE | VOL 533 | 26 MAY 2016

7% Don’t know

3% No there is

no crisis
Chemistry [

Biology |

Physics and
engineering |

Medicine |

4 Earth and
38% environment |
(o]

Yes a slight crisis

1,576
ReSEARCHERS SURVEYED Other

HAVE YOU FAILED TO REPRODUCE
AN EXPERIMENT?

Most scientists have experienced failure to reproduce results.

® Someone else’s

My own

40 60 80 100%
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Essay PLoS Medicine | August 2005 | Volume 2 | Issue 8 | e124

Why Most Published Research Findings
Are False

John P. A.loannidis

CITE 6248 X

Actuellement, de nombreux résultats de recherche

publiés sont faux ou exagérés, et on estime que 85 % /\
des ressources de recherche sont gaspillées.

John P. A. loannidis
professeur de médecine
Université de Stanford

October 2014 | Volume 11 | Issue 10 | e1001747 O PLOS | mevicine

Essay

How to Make More Published Research True

John P. A. loannidis">3%*

1 Meta-Research Innovation Center at Stanford (METRICS), Stanford University, Stanford, California, United States of America, 2 Department of Medicine, Stanford
Prevention Research Center, Stanford, California, United States of America, 3 Department of Health Research and Policy, Stanford University School of Medicine, Stanford,
California, United States of America, 4 Department of Statistics, Stanford University School of Humanities and Sciences, Stanford, California, United States of America

UN DES BIAIS DE LA PUBLICATION SCIENTIFIQUE : LA NON PUBLICATION DE RESULTATS NEGATIFS

9 HYPOTHESIS 9HYPOTHESIS
' °

EXPERIMENTS %‘A EXPERIMENTS %‘A
' RESULTS

NEGATIVE RESULTS  POSITIVE RESULTS
]
in‘-,, g @ g ®

w =g |
WASTE PUBLISH

Figure 1: Common approach taken by publishers in which
experiments that deliver positive results are published
and those that deliver negative results are discarded.

~mh

PUBLISH

Figure 2: A more neutral approach in which all results
generated from well-thought out and conducted
experiments are published.
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TRIGHE

: ERRARE ‘
HUMANUM
v EST

2012 Oct 16;109(42):17028-33

£ Misconduct accounts for the majority of retracted

74 scientific publications

Ferric C. Fang™®', R. Grant Steen“’, and Arturo Casadeval

|d.1.2

Plagiarism

Duplicate

|
1
1
' Error
5

Fraud (or suspected fraud)

71



22/01/2024

224 | Nature | Vol 625 | 11 January 2024

BMJ 2023;381:p1403
PLAGIARISM RISK WITH ARTIFICIAL INTELLIGENCE

Claudine Gay was the first Black president of Harvard University.

Educators, students, and plagiarism in age of Al

Donovan Simpson clinical teaching fellow HARVARD PRESIDENT’S
RESIGNATION LEAVES
B,2025,10, 1557 ACADEMICS REELING

Self-plagiarism University head steps down amid plagiarism claims

and controversy over congressional testimony.

B. M. Nandakumar“@ and H. K. Ramakrishna®

NATURE MEDICINE VOLUME 15 | NUMBER 5 | MAY 2009

BEDSIDE TO BENCH

A Review of Persistent Post-COVID Syndrome (PPCS) L, . .
Tilting toward immunosuppression

Bryan Oronsky'® - Christopher Larson’ - Terese C. Hammond? - Arnold Oronsky? - Santosh Kesari?
Michelle Lybeck' - Tony R. Reid'

Richard S Hotchkiss, Craig M Coopersmith, Jonathan E McDunn & Thomas A Ferguson

Processus en deux temps
Immunological Response During COVID-19 Infection

T Net immunological response in sepsis

r's
Proinflammatory
Pro- response
inflammatory
response . .
P SV O Immunological Homeostasis tivat m e
"""""""""""""""" activation lomeostasis
Immune suppression Immune
Anti-
inflammatory Persistent Inflammation, Immunosuppression N
response and Catabolism Syndrome (PICS) . Anti-
Jral reactivation Mgt |— Viral reactivation —»
Secondary infections responsi

Time (days)

Time (days)

ENDOTOXIN Processus L Enhanced exvive
RESEARCH 06\' J. Endotoxin Res. 2001; 7: 85 ::‘.‘.Lp:;b
8 (Bt ) Bt
mmunodepression in sepsis and SIRS assessed by ex vivo cytokine v aate °P
m production is not a generalized phenomenon: a review

Reduced ex vivo
cytokine production

Reduced NF-xB

(.

Jean-Marc Cavaillon, Minou Adib-Conquy, Isabelle Cloéz-Tayarani, Catherine Fitting

Penser hors des sentiers battus ne pourra déboucher sur un accord .
Response syndrome (CARS)

consensuel qu’une fois les ténors du domaine auront fait I'idée leur.
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Inatme Vol 453[19 June 2008 Sandra Titus et al.
Office of Research Integrity
COMMENTARY USA

Repairing research integrity

| 201 cases observed by 164 scientists |
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Proc. Natl. Acad. Sci. USA
Vol. 81, pp. 7907-7911, December 1984
Immunology

Nucleotide sequence of human monocyte interleukin 1
precursor cDNA
ine/T- /hybrid selection/oocyte translation)

PHiLIP E. AUrON*T¥, ANDREW C. WEBB*#, LANNY J. RosENwaAsser?, STEVEN F. Muccr?,
ALEXANDER RICH*, SHELDON M. WOLFF¥, AND CHARLES A. DINARELLO*
*Biology D Institute of Cambridge, MA 02139; tHarvard-M.LT. Division of Health Sciences and Technology,

Cambridge, MA 02139; tDepartment of Medicine, The New England Medical Center, Tufts University School of Medicine, Boston, MA 02111; and
§Department of Biological Sciences, Wellesley College, Wellesley, MA 02181

Mai 1984 Le groupe de Charles Dinarello soumet le clonage de

I'interleukine-1 humaine au journal Nature L
Nature rejette le manuscript

Mai 1985 Nature publie la séquence de I'lL-13 humaine par des scientifiques
de la société Immunex

Les avocats découvrent que le brevet Immunex sur I'lL-13 (déc. 1984) contenait les
mémes neuf erreurs nucléotidiques aux mémes endroits que dans l'article de Dinarello '

(NB les erreurs avaient été corrigées dans l'article publié par Immunex dans Nature) o
§ omo ﬁ
£ 2
NEWS | 07 November 2023 = So00 =#—number of publications o
~&—number of retractions
Natureretracts controversial
superconductivity paper by Yeor
embattled physicist
x 3
S
S
c
9o 2
bS]
g _ .
Q
['4
1
T
@ e e ®
i s ,
2 10 20 30 40 50 6070
Physicist Ranga Dias s under investigation by his institution, the University of Rochester in Net Impact Factor
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W Journal articles m Conference papers
10,000

RETRACTIONS

Number of retractions

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023*

COUNTRIES WITH HIGHEST RETRACTION RATES

Saudi Arabia, Pakistan, Russia and China have the highest retraction rates
among countries with >100,000 papers* published over the past two decades.

4

|A <4‘»'ﬁ' VBT ’ )
Nature | Vol 624 | 21/28 December 2023 | 479 SaudiArabia-

MORE THAN 10,000 RESEARCH e I
PAPERS WERE RETRACTED [ —

IN2023— ANEW RECORD

Hindawi

Les revues hindawi ont retiré
plus de 8 000 articles

Visfatin: A Protein Secreted by SCIENCE
Visceral Fat That Mimics the 21 JANUARY 2005
Effects of Insulin VoL 307

Atsunori Fukuhara,'** Morihiro Matsuda,'*
Masako Nishizawa,™ Katsumori Segawa,’ Masaki Tanaka,’
Kae Kishimoto,” Yasushi Matsuk, > Mirel Murakami, *
‘Tomoko Ichisaka,* Hiroko Murakami, Eijiro Watanabe,”
Toshiyuki Takagl," Megumi Akiyoshi, > Tsuguteru Ohtsubo.*
Shinji Kihara,* Shizuya Yamashita, Makoto Makishima,"
‘Tohru Funahashi,® Shinya Yamanaka, * Ryuji Hiramatsu,*
Yuji Matsuzawa,® lichiro Shimomura™>7+

Méme les lauréats
des prix Nobel

Retracted

Bl assist non-enzymatic RNA replication

Tony Z. Jia*?, Albert C. Fahrenbach®?, Neha P. Kamat!, Katarzyna P. Adamala'
and Jack W. Szostak'23*

Nov. 2017

HUMORAL IMMUNITY 1486 19 DECEMBER 2014 « VOL 346

MAVS, cGAS, and endogenous
retroviruses in T-independent
B cell responses RETRACTED 27 OCTOBER 2017
Ming Zeng,' Zeping Hu,’* Xiaolei Shi,* Xiachong Li,'* Xiaoming Zhan,'* Xiao-Dong JIRd
Jianhui Wang,* Jin Huk Choi,' Kuan-wen Wang,' Tiana Purrington,' Miao Tang,'

Maggy Fina,' Ralph J. DeBerardinis,” Eva Marie Y. Moresco,' Gabriel Pedersen,”
Gerald M. McInerney,” Gunilla B. Karlsson Hedestam,” Zhijian J. Chen,"* Bruce Beutler't

1
=EsEd Science 364, 575-578 (2019) 10 May 2019

siocATALYSIS RETRACTION Jan. 2020
Slte-sele'ctlv'e enzymatic ) Frances Amold v
C_H am1dat10n for synthesns For my first work-related tweet of 2020, | am totally bummed to an-

Of diverse laCtams nounce that we have retracted last year's paper on enzymatic syn-
thesis of beta-lactams. The work has not been reproducible. sci-

Inha Cho*, Zhi-Jun Jia®, Frances H. Arnald ence.sciencemag.org/content/364/64.
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Méme les lauréats

des ri obel G REGG L.*
SEMENZA

nature
NEWS | 21 October 2022 Le lauréat du prix Nobel fait I'objet d’'une
Dozens ofpapers CO'authored by enquéte sur l'intégrité de ses papiers :

. Dix-sept études co-écrites par le prof.
Nobel laureate raise concerns Gregg Semenza (Johns Hopkins School of

Concerns about image integrity have so far led to 17 retractions, corrections or Medicin e) ont ete retractees, co rrigees ou

expressions of concern for papers co-authored by geneticist Gregg Semenza. mentionnées pour des problémes liées a
des images manipulées, et 15 autres sont

actuellement en cours d'investigation.

Les liens ncestueux entre les

scientifiques et la presse scientifique

1839

ANNALEN

DER

CHEMTIE

PHARMACIE.

Vereinigte Zeitschrift

JusTus FREIHERR
VON LIEBIG
(1803 —1873)

FRIEDRICH WOHLER
(1800 - 1882)

Liebig et Wohler soutenaient I'idée selon laquelle la fermentation est un
processus mécanique. lls n‘avaient aucune preuve expérimentale pour
réfuter la base cellulaire de la fermentation ; au lieu de cela, ils ont eu
recours a la moquerie et a la controverse ; lls ont publié dans "Annalen der
Chemie und Pharmacie" dont ils étaient les rédacteurs-en-chef

> Les levures sont d’origine animale
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ANNALES ANNALES B

DE L’INSTITUT PASTEUR DE LINSTITUT PASTEUR

(JOURNAL DE MICROBIOLOGIE) JOURNAL DE MICROBIOLOGIE )
PUBLIEES SOUS TE PATRONAGE DE M. PASTEUR RCMILES, SOPS L5 PATMAKIGE D, PASTELR

ran

E. DUCLAUX

PROFESSEUR A LA SORDONNE

Et un Comité de rédaction composé de MM.

CHAMBERLAND, directeur du laboratoire de M. Pasteur.
D* GRANCHER, professeur 4 la Facullé de médecine.
NOCARD, directeur de Iécole vétérinaire d'Alfort..
D ROUX, sous-directeur au laboratoire de M. Pasteur.
Dr STRAUS, professeur agrégé 4 la Faculté de médesine.

TOME PREMIER
187 PARIS

e G G. MASSON,

LIBAIRE BE LACADENTE

120, sovLEvARn AT

Les Liens incestueux entre les
scientifiques et la presse scientifique

Les Revues dans lesquelles Didier Raoult (IHU Marseille) publie

Editeur : Michel Drancourt (IHU Marseille)

New Microbes New Infect 235> 259 publications avec Raoult
Emerging Infect. Dis. 167 s Associate Editeur : Didier Raoult
J. Clin. Microbiol. 140

SAWM. { N . N
10.1016/jjantimicag.20: Clin. Microbiol. Infect. 135 e Editeur jusqu'en 2016 : Didier Raoult
3 . X . Clin. Infect. Dis.
Leicoplanin: an alternatiy
10.1016/j.ijantimicag.20: PLoS ONE
4

c Am. ). Trop. Med. Hyg.

Chioroguine for the 201
2020 Feb 15. PMID: 3207 Eur. ). Clin. Microbiol. Infect...

Stand Genomic Sci

Chloroguine and hydroxy

Int J Antimicrob Agents. itor-i ief - i i

v Agt > Edltor-ln:Ch!ef : J.M. Rolain (IHU Marseille)
. 291 publications avec Raoult

Hydroxychloroquine and,

Doudier B, Courjon J, Gio

JuI;56(1):105949. doi: 10.:

jon, Mailhe M, Aubry C, Brouqui P, Michelet P, Raoult D, Parola P, Lagier JC. Int J
Antlmlcrob Agents 2020 Mar 55(3) 105875 d0| 10 1016/] uantlmlcag 2020 105875 Epub ZOZOJan 8 PMID: 31926285

92 Devaux CA, Rolain JM, Colson P, Raoult D. Int J Antimicrob Agents. 2020

May,55(5) 105938. d0| 10. 1016/] uantlmlcag 2020 105938 Epub 2020 Mar 12. PMID 32171740 Free PMC article.

d y TDA, Zanini D, Laforge V, Arlotto S, Gentile S,
Mendizabal H, Finaud M Morel D, QuenetteO Malfuson Clot- Faybesse P, MldejeanA LeDlnh P, DaherG Labarrlere B, Morel Roux AWM, Coquet A, Augier P, Parola P, Chabriere E, Raoult
D, Gautret P. Int J Antimicrob Agents. 2020 Nov 13:106219. doi: 10.1016/j.ijantimicag.2020.106219. Online ahead of print.
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(9

Hydroxychloroquine and azithromycin as a
treatment of COVID-19: results of an open-label
non-randomized clinical trial

scientifiques et la presse scientifique

International Journal of Antimicrobial Agents
lz Available online 20 March 2020, 105949

Les Liens incestueux enkre les

proof @

Contents lists available at ScienceDirect

International Journal of Antimicrobial Agents

ELSEVIER journal homepage: wwiw.elsevier.com/locatelijantimicag

Hydroxychloroquine and azithromycin as a treatment of COVID-19: )
results of an open-label non-randomized clinical trial =

Bernard La Scola * ©, Jean-Marc
Philippe Gautret®"S, Jean-Christophe Lagier®<$, Philippe Parola®®, Van Thuan Hoang®"<,
Line Meddeb?, Morgane Mailhe?, Barbara Doudier?, Johan Courjon®%,

Valérie Giordanengo”, Vera Esteves Vieira?, Hervé Tissot Dupont?<, Stéphane Honoré'’,
Philippe Colson®¢, Eric Chabriére®¢, Bernard La Scola®‘, Jean-Marc Rolain®,

Philippe Brouqui®<, Didier Raoult®**

*IHU-Méditerranée nfecton, Marseille, France
SAix Marseile Univ IRD, AP-H, S54, VITROME, Marseill France

“Aix Marselle Uni, IRD, APHM, MEPH, Marsille France

“Thai Binh Uriversiy of Medicine and Pharmacy, Thai Binh, Viet Nam

Hospitalier Universtaire de Nice, Nice France

 nfecioloic, Hopita de

£UT065, Cer
*Department of Virology, Biological
Service Pharmacie, Hapital Timon Marseile, France
iLaboratoire de Pharmacie Clinique, Aix Marseile Universit, Marseile, France

Moléculire, C3M, Virlence Microbienne et Signalsation Inflammaire, INSERM, Nice France
thlogical Center, Centre Hospitalie Universitare de Nice, 06200 Nice, France

£/10.1016j.jjantimicag.2020.105949

13 SEPTEMBER 2018 | VOL 561 | NATURE | 167

.
a paper every five days z

]

To highlight uncertain norms in authorship, John P. A. Ioannidis, Richard Klavans
and Kevin W. Boyack identified the most prolific scientists of recent years. \

The scientists who publish I | I | ‘ ‘ I ‘ | | | ‘ |

« Linfection
respiratoire la plus
facile a traiter »

o5 =k}

2021 I
2022 E—

2023 ==

g
2000
2001 =
2002 W
2003 E———
2004 we——
2005 ——

2006 T—
2007 m——

Publications D. Raoult (2008 — 2020)

5 de 105 a 285 / an soit de 2 a 5.5 articles par semaine
> 265 hyperprolific authors / .

TOTAL 3171 publications ; moyenne 44 citations / article
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1088 Email Press
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ABC Journals
AM Publishers
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Academe Research Journals
Academia Publishing
Academia Research

Academia Scholarly Journals (AS)
Academic and Business Research
Academic and Scientific Publishir
Academic Direct Publishing Hous
Academic Journals

Academic Journals and Research

Academic Journals Online (AIO)
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Avestia Publishing
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Axis Journals
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AD Publications
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Edelweiss Publications
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Sujet :
Hepatology healthcare partnerships
De:
Jennifer Shiflet <publisher@gastromediresonline.com>
Date :

16/01/2024 12:46

Research Gastric Management and Hepatology (ISSN: 2836-6204)

Dear Dr. Jean-Marc Cavaillon

Exemple d’invitations regues quotidiennement
pour publier dans des journaux prédateurs

»

I trust this message finds you well. I am writing to you on behalf of the “Research of Gastric Management and Hepatology™.
T hope you have had a positive experience with the recent publication of your manuscript titled "Natural Killer (NK) Cells in
Antibacterial Innate Immunity: Angels or Devils?Your contribution to our journal has been invaluable.

‘We are continually seeking high-quality submissions to enhance the diversity and depth of our content. Given the impact of
your previous contribution, we would be delighted if you could consider submitting manuscripts to the Research of Gastric

and H

7

P 8-

‘We’re excited to announce that we are planning to release our next issue by January 31%, 2024.
Please submit your manuscript through this path: Submit Manuscript (or) info@mediresonline.org
Should you have any questions or require further information, please do not hesitate to contact me.
‘We genuinely appreciate your consideration and look forward to the prospect of receiving additional manuscripts from you.

Thank you for your continued support of the Research of Gastric M

H
and Hep

7

‘Warm regards,

Jennifer Shiflet,

Editorial Coordinator,

Research of Gastric Management and Hepatology,
Medires Publishing LLC, USA.

a)-

79


https://beallslist.weebly.com/
https://urldefense.com/v3/__https://mediresonline.org/journals/research-of-gastric-management-and-hepatology__;!!JFdNOqOXpB6UZW0!sp8Pi6ZViqsEvMxihIwdlaEID1_g2psFkBqeqqd0N4j8wJOmfuAzlYETD6RnU8uDXCNR3w-bnsroDKmdHkNlRj_jtn0qqehFiidapnk$
https://urldefense.com/v3/__https://mediresonline.org/submit-manuscript?e=51__;!!JFdNOqOXpB6UZW0!sp8Pi6ZViqsEvMxihIwdlaEID1_g2psFkBqeqqd0N4j8wJOmfuAzlYETD6RnU8uDXCNR3w-bnsroDKmdHkNlRj_jtn0qqehF8HqyEtI$
mailto:info@mediresonline.org

22/01/2024

July 15, 2020

Asian Journal of Medicine and Health t ©
18(7): 45-55, 2020; Article no.AJMAH.59198

i ISSN: 2456-8414

Azithromycin and Hydroxychloroquine Accelerate
Recovery of Outpatients with Mild/Moderate
COVID-19

Violaine Guérin", Pierre Lévy?, Jean-Louis Thomas', Thierry Lardenois’,
Philippe Lacrosse', Emmanuel Sarrazin', Natacha Regensberg-de Andreis’
and Martine Wonner'

Collectif Laissons Les Médecins Prescrire, France.

2Dépaltemem‘ de Santé Publique, Institut Pierre-Louis de Santé Publique (INSERM UMR S 1136,
EPAR Team), Sorbonne Université, Assistance Publique-Hbpitaux de Paris, Hépital Tenon,
75020 Paris, France.

Mme Martine Wonner
Médecin & Députée

February 17, 2020

Coronavirus : Moins de morts

PLUS DE VIDEOS ! ; *;Md e trOtti n ette
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August 12, 2020

“ Asian Journal of Medicine and Health .
Predatory
Journals

/ b
18(9): 14-21, 2020; Article no.AJMAH.60013 \ / \‘
Y

ISSN: 2456-8414 & DRIMICHAEL ROCHO
Médecin généraliste, co-

SARS-CoV-2 was Unexpectedly Deadlier than
Push-scooters: Could Hydroxychloroquine be the
Unique Solution?

Willard Oodendijk'’, Michaél Rochoy?, Valentin Ruggeri®, Florian Cova®,
Didier Lembrouille’, Sylvano Trottinetta®, Otter F. Hantome’,
Nemo Macron® and Manis Javanica®

'Belgian Institute of Technology and Education (BITE), Couillet, Belgium.

2General Practitioner and Independent Seeker of Science, Ankh, Morpork, France.
Observatoire of Zététique, Grenoble, France.

“Institute for Quick and Dirty Science, Neuneuchéatel, Switzerland.

sDépartement de Médecine Nucléaire Compliante de la SFR, ile de Guyane, France.
SCollectif Laissons les Vendeurs de Trottinette Prescrire, France.

"University of Melon, Melon, France.

5Palais de I’Elysée, Paris, France.

SInstitute of Chiropteran Studies, East Timor.

Article accessible sur ce site : www.mimiryudo.com/blog/wp-content/uploads/2020/08/Article.pdf
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Distribution of 2022 citations to PNAS articles published 2020-2021
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LE FIGARO-fr
Le lent naufrage scientifique du
Professeur Luc Montagnier

LA DERIVE DE CERTAINES https://finalscape.com )

SOMMITES SCIENTIFIQUES « La mémoire de I'eau prouvée
par le prix Nobel Luc Montagnier,
co-découvreur du virus du SIDA »
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Human basophil degranulation triggered by very
dilute antiserum against IgE

E. Davenas, F. Beauvais, J. Amara*®, M. Oberbaum*, B. Robinzon?, A. Miadonna}, A. Tedeschif, B. Pomeranz§,
P. Fortner§, P. Belon, J. Sainte-Laudy, B. Poitevin & J. Benveniste]
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