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and Prof. Yehuda Shoenfeld
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(Systemic lupus erythematosus)
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(Type 1 diabetes Mellitus) 1
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Ta6bnuua 1. Accouuauma pe3ynbTaToB UMMYHOdJIIOOPECLEeHUUM C KJIMHU4Yeckon dopmoin
ayToMMMyHHOro 3a6osieBaHus

UmmyHodnoopecueHUmnA Accoumaumna c 3ab6onesaHUM
(naTTepH)
Speckled CucTeMHanA KpacHaA BoYaHKa

CunCTEMHBIV CKepo3

CwmeluaHHoe 3a6oneBaHne CoeaVHUTENIbHOM TKaHm

Homogeneous CucTeMHaA KpacHaA BoYaHka
MHpoyumpoBaHHaA nekapcTBOM BOMYaHKa

AyTOVIMMYHHbIV renatnt

Centromere PeHo-cheHoMeH CUCTEeMHbIV CcK1epo3

Mitotic apparatus BonesHsb LLerpexa

Nucleolar CuctemMHan kpacHas BOYaHKa
Monumuosnt

Cytoplasmic MepBUYHbI GUMapHbIA LMPPO3

HepmaTtommosnT

S — INBAR - ISRAELI ARTHRITIS FOUNDATION




BM3YanN3MPYOTCH C MOMOLLIbIO BTOPUYHBIX aHTUTEN
KOHIOMMPOBAHHbLIX C  PasvdHbIMKU - hepMeHTaMu
N COOTBETCTBYHOLLMM CyOCTPaTOM.
ONpemensaTcs NyTeM CPaBHEHUSA WNHTEHCUMBHOCTWU
LBETA aHTUMEHHbIX JIMHUA C OKPACKOW KOHTPOJIEN.
B HekoTopbIx nybnmkaumsax OblO0 MOKasaHo, YTo
onpeneneHHbIn
nNpo6 Obl1 NOAOKUTENBHLIM MPU  NCNOSIb30BaHUU
JNIMHENHOr0 MMMYyHoaHannaa (7-5).
TexHONOrNANNOCKUXMUKPOYMNOBObIIapa3paboTaHa
1N NPUMEHeHa 0719 OOHOBPEMEHHOIO OBHapPYy>XeHUS
Pas3IN4YHbIX — ayToaHuTen C
dhopmaTta “coHaBuy’ MMMyHOaHanNn3a.
NMMOBUN3NPYIOT  Ha
MVKPOYMMNE BMECTE C KOHTPOJSIbHBIMW aHTUMEHAMMU.
3areM  MUKPO4MN  UHKYOUPYIOT C  CbIBOPOTKOW
naumMeHTa wu
C MOMOWBID  MEYEHHbIX
B 60MbLIMHCTBE UMMMyHOQHaNM30B Ha OCHOBE
MUKPOYMMNOB A9 OETEKUMN MPUMEHSAIOTCS MeTofb!
XEMUTIOMUHUCLIEHLIN U dhtoopecLieHLmmM (9 ,8).

Pyaynerarbi

npoueHT VIPA  oTpuLaTenbHbIX

MCrnoJib3o0BaHMEM

PaznnyHble AHTUIreHbl

CBA3aHHble aHTuTes1la BbIABILAOT
BTOPWYHbLIX  aHTUTEJI.

AHanu3 Ha ocHoBe MMKpOCd)ep
B kauvecTBe anbrepHaTvBbl MOCKUM MUKPO4MNam
6blia  paspaboTaHa
078 IMMYHO2Ha/IM30B Ha OCHOBE MUKpOcHep
(6). B HacTosulee Bpemsa OS89  UCMONb30OBHUA
nabopartopusix  OOCTyneH
NMMYHHOMIIOOPECLIEHTHBIM  aHaM3 Ha OCHOBE
MUKpPOCEP 019 OBHApPY>XEHUSI PasfMYHbIX aHTU-
HyKJ1eOMapHbIX aHTUTEN, aHTUTEeN K hoconmnuaam,
dhepMeHTam HEeNTPOMUNOB
MUEIONepoKcnaasa) un apyrve.
[MoTeHumanbHO HU3Kast LeHa U SKOHOMUS BREMEHM
MNPy  BbIMNOJIHEHWE aHa/nM30B CcTalv  MPUYNHON
LMPOKOro BHEAPEHNS AaHHOW TEXPOIOrK B paboTy
KJIMHUYECKINX ay TOUMMYHHbIX nlabopatopuii (10).

npoToyHask  LMTOMETPUS

B KITMHNYECKNX

aHTuUTen K
(NpoTenHasa3-,

TexHonornAa nporteomuk (Proteomic)
aAnAa uccjsieaoBaHUA U AMarHOCTUKU
ayTOMMMYHHbIX 3aboneBaHuM.
KnuHudeckoe  1MCMNOJSb30BaHWE  TEXHOMOMUM
NPOTEOMUK
BbISIBJIEHNS HOBbIX BMOMapPKepPoB AN ANarHOCTUKM
N MOHUTOPWHIra pPas3/MyHbiX 3abofaeBaHu npu
NCCNEeOOBaHUM >XUOKOCTEN OpraHn3mMa, KIeTok U
TKaHen. 3Ta TeEXHOI0M S TaKXKE MOXXET MPUMEHSATLCSA
npy ONpPOBMPOBAHUM HOBbIX ONArHOCTUYECKUX U

TepaneBTUYeCKMX MapkepoB (11).

npencrtaBsideT BO3MOXXHOCTb

—

PIODI NI 0V TR NI - Y

AHTUrEeHHbIE MUKpOMaTPULbI No3BONAOT
BCECTOPOHHMWIN aHan3 ay ToaHTUTEN HanpaBeHHbIX
MPOTMB COTEH U ThICSY aHTUMEHOB,
6enku, HYKEUHOBbIE

MUKPOMOJIIEKYISIPHbIE KOMIMIEKCHI (8).

HecMoTps Ha nporpecc B MNOHUMaHME WMMYHHOW
dyHKLMK, OMCPErynsumm
C nocnenylolM WMMYHHbIM OTBETOM OCTaeTcs

OrpaHN4YeHHbIM. ameHeHnss B reHax, KOTOpPblE

BKJ1HO4as

nenTnapbl, KWCNOTbI,

MOHUMaHME  CKPbITOW

,  KOHTPOMMPYKT  TOMbPAHTHOCTb,  SBASETCSH
KJTHO4EBBIMI B  MaToreHese  ayTOMMMYHHbIX
3aboneBaHum.

OHK MUKPOYMMbI cerogH4 OOCTYMHb! "
NPenoCcTaBnstoT bonbLuoe KONIINYECTBO

nHoOpMaUuK O NaTtouU3noaorM  Nexallen B
OCHOBE ayTOUMMYHHbIX 3a6oneBaHuin (12).

MpuMeHeHne  MPOTEOMHbIX  METOOOB  Mpu
AVarHoCTMKe ay TOMMMYHHbIX 3a60/s1eBaHi,
NPOrHoO3MpoBaHue TeYeHNs 3abosieBaHus,

nogbop MNPaBWIbHOIO JNleYEHNS U KOHTPOSb 3a
3PDEKTUBHOCTBID MPOBOAMMON Tepanun N3MeEHST
B OyOyuwleM AENCTBYIOLLYIO B HACTOSLEE BPeEMSS
JmarHocTuyeckyto npouenypy (13).

3akntoyeHue.

AyTOMMMYHHbIE ~ nabopaTtopun  UCMOMb3YOT
NMMYHHOIOMMYECKME aHaN3bl B KA4YECTBE OCHOBHOM
METOONKM  ONs  onpegeneHvs
Kak npaBuno, aytoaHTuTena B
METOOMKax OMnpedenstoTcsd € UCMOMb30BaHMEM
VMMOBUNN3OBAHHbIX
CTaHgapTmMzaumsa aHanuaa ayTtoaHTuTen “crapbix”
N “HOBbIX” UMEET PeLlatoLlee 3HAYeHne Npu Ux
NCMNOJIb30BaHNE B KJIMHUKE 07151 MPOrHO3MPOBaHNS
anarHo3a 1 1e4eHns O4eHb PasHOOBPAa3HOM FPyMMbl
ayTOMMMYHHbIX 3060/1eBaHUN.

ayToaHTUTen.
pas3INYHbIX

ayTOAHTUIMEeHOB.

Jlntepartypa:

1. Lemmark A. Autoimmune diseases are markers
ready for prediction? J Clin Invest -108:1091 ;2001
6.

2. Hoffman IEA, Peene |, Veys EM, De Keyser F.
Detection of Specific Antinuclear Reactivities
in Patients with Negative Anti-nuclear Antibody
Immunofluorescence Screening Tests. Clin Chem
6-48:2171 ;2002.

3. Stinton LM, Fritzler MJ. A clinical approach to
autoantibody testing in systemic autoimmune
rheumatic disorders. Autoimmun Rev -7:77;2007
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AGCTpaKT.
JlabopaTtopHas
3ab60/1eBaAHNIN UFPAKOT BaXKHYK POJIb B MOHMMaHWE
naToreHesa Lefioro psga 3abo/eBaHni, K paHHEMY

anarHoCTnKa Ay TOMMMYHHbIX

NX BbISIBJIEHWIO 1 IEHEHWIO.
B paHHOM paboTe npuvBeOeHbl CBeOdeHUs O
COBPEMEHHbIX ONarHOCTUHECKMX TecTax,
pa3paboTaHHbIX AN NOTBEPXKAEHNS 2y TOUMMYHHOIO
XapakTepa pasnnyHbix 3aboneBaHuin. [loHMMaHue
NpuBeaEHHbIX
ayToaHTUTE NO3BOMINT Bpady Hauly4LM 06pa3om
NCNONb30BaTb NMOYyYEHHbIE PE3YNLTAThI

0COobEeHHOCTEN BbISB/1IEHNS

BeBepneHue.

AyTOMMMYHHOE 3aboneBaHVe BO3HMKAET Korga
Halla WMMMyHHasi CUCTeMa HayMHaeT aTakoBaTb
CBOW COOCTBEHHblE aHTUreHbl. Kak nmpaBuio 3Tu
3aboieBaHMs  accouumpyTcs C  FymMopasibHbIMN
NN KJIETOYHO-OMNOCPEAOBaHHBIMY  IMMYHHbBIMY
peakLmsaM K OOHOMY WM MHOMM COBCTBEHHbIM
opraHam (1). InarHo3 anTonMMyHHbIX 3a601eBaHUI
3aBUCUT  OT
CUMMTOMOB 1 aCCOUMNPYETCS C OBHapy>XeHnem
ayToaHTUTES.

KNnMHNUMCTLI Kriaccnuumpyot
ayTOUMMYHHbIE 3a60/1EBaHNS KaK CUCTEMHbIE W
opraH-cneumdunyeckme. CUCTEMHbIE aUTOVMMYHHbIE
3abonesaHus
B MATOJIOTMYECKUM MPOLECC MHOMX CUCTEM U
OpraHoB a TakXe MPUCYTCTBMEM ayTOoaHTUTEN
Pa3INYHON CNeUndUYHOCT BKIIOHAS aHTuUTena K
ayxuenoyHon [OHK, akcTparvpyembiM S0epHbIM
AHTUreHam 1 KOMMNOHEHTaM K/1IETOYHOW LIUTOMN1a3Mbl.

OpraH-cneunduryeckmne
aCCOUMMPYIOTCSA C ayTOaHTUTENlaMU K aHTUreHam
OfHOrO oOpraHa K MpuMepy ayToaHTuTena K
TUPONOHOMY FNOBYAUNHY (@HTU-TT) UK TUPOUOHOMY
NnepoKcnaa3HOMy3H3UMY (aHTU-TP3)npuTnponanTe,
MUTOXOHAPWAIbHbIE — ayToaHTUTENa  Mnpu

CHGMM¢WM€CKMX KIMMHNYECKNX
00bl4YHO
XapakTepuayrTcs

BOBJ1IE4HEHM

3aboneBaHusa

aHTN-

PRODRY I DY TG ANDY - Y

\ AR - shacLl

NePBUYHOM BUTIMAPHOM LMpPOo3e
MeToap! NCMNONb3yeMblE ons
ayTOaHTUTES.
VIMMyHHOD NopecLeHLns
Henpamasa  ummyHHodyopecueHums  (HND)
C  WCMOMb30BaHMEM  PasfiMyHbIX  cybCcTpaToB
BKJIOYAS JIMHWIO KJIETOK udenoBeka (  Hep2)
0O HacTosEero BpeMeHW  WCMOMb3yeTcs B
OVArHOCTUYECKMX  KJIMHUYECKMX — 1labopaTopursx
0N AVAarHOCTUKM ay TOUMMYHHbIX 3a6o/1eBaHni (2).
Mpu mncnonesoBaHun HVID HemsBeCTHbIM aHTUreH
pPacmno3HaeTCs aHTUTENaMn CbIBOPOTKM O0bHOIO
4YTO BbIPAXKAETCH B MOSBAEHUN CREUNPUHECKON
dopmMbl  DHOOPECLIEHLMM  KOTOPasi MOXET ObITb
accoumMmMpoBaHHa C  KOKPETHbIM 2y TOUMMYHHbBIM
(Tabnunua 1) 3abonesanHnem ( 3).

BbIABJIEHNA

VimmyHodepMeHTHbIN aHanua (UDA)

B HacToswee Bpemsa VDA LLIMPOKO MCNONb3yeTCs
0N MAeHTUUKaLMU cneunduyeckinx ayTOaHTUTEN
K 90epHbIM U UMTOMIa3MaTUYECKM a Takxe K
OpYrM BUaaM OeNKoBbIX 1 HEDENKOBbIX aHTUMEHOB
(4 ,3).

MyATUNAEKCHbBIE UMMYHONOMMYECNI aHAAN3bI
LaHHas rpynna aHasIM30B no3BoSSET
NOEHTNPULMPOBATL HECKOJIbKO ayToaHTUTen c
OLHOrO ONpPefeseHNs B OOHO 1 TOXE Bpemsd. AHanm3
OCHOBaHHbIN Ha METOAMKE  MMMYHOOMOTTUHIra
npeacTaBnsaeT cobon MYSTTUMIEKCHBIN
NMMYyHO@Ha/IN3 KOTOPbIA MO3BOSSET MPOBOAUTL
napanfiesibHoe OnpedeseHne pPasfvyHbIX TUMOB

ayToaHTuTenlpn  JIMHEeMHOM  UMMyHOaHasn3e
NCMOJb3YOTCS OUNLLEHHbIE aHTUreHbl (B
6OSIbLINHCTBE clydaeB PEKOMOVHAHTHbIE)

KOTOpblE MMMOOWI30BaHbl B BUOE MPAMBIX JIMHUN
Ha HEWNOHOBOW TecT-nonocke. [pu WHKy6auum
C CbIBOPOTKOW ayToaHTUTena npucyTCTUYOLLME
B obOpasue CBHA3bIBAOTCH C COOTBETCTBYIOLLMMU
aHTUreHamm Ha nonocke. CBA3aHHble ayToaHTUTENa




rich in salt causes inflammation to form. These
mechanisms are complex and involve a number
of proteins in cells which in turn affect the cellular
genome. We hope that in future, these new findings
will create an opportunity for the development of
new treatment strategies.

The microbiome

And to conclude, one cannot talk about diet as
a factor affecting the immune system without
mentioning the microbiome.

Since the invention of the microscope sometime in
the 17th century, evidence has come up that even
the most individualist human never really lives
alone. The human body is a home for a large and
complex community of microorganisms, including
bacteria, viruses etc., which make up the human
microbiome. The most remarkable thing in the
digestive tract is that more than a trillion microbial
cells reside in it. Studies which have delved into
the subject in recent years have demonstrated
that that population of bacteria is a key factor in
sickness and health in general, and in autoimmune
diseases in particular.

We believe that the common thread between the
nutritional components presented in this survey
and the development of autoimmune diseases is
the gut bacteria that reside in the human body. Each
nutritional component affects the immune system
in different ways, but apparently it does this by
affecting the microbiome, which is the common
denominator for them all. Perhaps in future these
data will be used for early diagnosis of autoimmune
diseases, and perhaps, one day, as treatment and
prevention tools.

To summarise, rheumatoid autoimmune diseases
are chronic diseases which are affected noticeably
by the patient’s lifestyle.

Therefore, nutritional components, which constitute
a new and attractive factor in the autoimmune
mosaic, can be an additional treatment option, in
addition to the conventional treatments, as part of
a change in lifestyle.

As we demonstrated in this short survey, salt is
portrayed as encouraging inflammation through
various mechanisms, whereas consumption of

turmeric, spicy food and chocolate can reduce the
excess inflammatory activity.

However, all of these results are only preliminary,
and there is need for other, larger studies in
order to determine specific and unambiguous
recommendations for nutritional consumption
with autoimmune diseases.
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significant decrease in the creation of free radicals,
which could be explained by chocolate’s antioxidant
effect.

Salt

Salt has had an important role throughout human
history. Wherever salt was present, communities
grew around it and trade developed. Evidence
of the value and price of salt was the sack of salt
which was given to Roman soldiers as a bonus,
from which the world “salary” was derived in a
number of European languages. Even in Israel, the
price of salt was high, which led to the derivation
of expressions such as “salt of the earth”.
However, only in recent decades have researchers
begun to study the effect of salt on health
and sickness. Thus, for example, a number of
observational studies have demonstrated a
correlation between salt consumption and

autoimmune diseases. A cross-sectional control

case study from 2015 (8) examined in a cohort
of 18,500 participants in Spain the correlation
between daily consumption of salt — which was
assessed using questionnaires, and the incidence of
rheumatoid arthritis. The study found a significant
statistical correlation between daily consumption
of salt and the incidence of rheumatoid arthritis,
a correlation which depended on dosage. It is
interesting to see that the correlation between
rheumatoid arthritis and salt consumption was
stronger in the non-smoking group, which suggests
that smoking is a stronger risk factor for rheumatoid
arthritis than salt consumption. It is important to
remember in any case that both smoking and salt
consumption are environmental actors that can
be prevented.

Sure enough, a number of molecular mechanisms
have been discovered through which a diet
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risk of obesity.

This information in the literature raised the question
of whether spicy food has an effect on morbidity
and mortality among humans. A large study which
was published in 2015 (3) examined prospectively
the correlation between daily consumption of
spicy food and mortality in a cohort of more than
0.5 million Chinese people from more than 10
different regions in China. After standardising for
many variables, consumption of spicy food was
found to lower mortality from cancer, ischemic
heart disease, and respiratory diseases.

In recent years, many researchers have dealt
with the question of what spicy food’s role is in
the development and prevention of autoimmune
diseases. And thus, most of the information in
the literature today is on rheumatoid arthritis. As
early as the start of the 90s, it was found that nerve
fibres activated by capsaicin irritate the articular
capsule, and have a role in transferring pain and
creating inflammation. A study published in 2015 (4)
examined the involvement of these nerve fibres in
a mouse model of rheumatoid arthritis. The results
of the study demonstrate that mice in which the
activity of capsaicin in the joint was blocked suffered
from more severe arthritis, with an increase in the
inflammatory activity.

Curcumin

Turmeric is acommon plantin southern Asia and in
the Indian subcontinent. The plant’s root has been
present in extensive culinary use throughout the
world for thousands of years. Recently, turmeric has
been adopted by the different traditional medicines,
which use it for a wide range of problems in the
digestive tract, the cardiovascular system, as well
as skeletal and joint problems.

The primary active component in the root is the
polyphenol component called curcumin, which
gives turmeric its yellow colour.

In recent years the scientific medical community
has begun to examine the effects of curcumin
on the human immune system and its role in the
development of immunological diseases. In 2013 a
Korean group (5) examined the effect of curcumin as
part of the dietin a mouse model of renal lupus. The
results showed that in rats that consumed curcumin
in their diet, the renal disease was less severe, with
evidence of a reduction in the amount of protein

in the urine and the degree of inflammation in the
kidney biopsy.

Curcumin’s anti-inflammatory effects have also
been examined in humans. For example, a clinical
study published in 2012 (6) examined the effects
of turmeric on lupus patients in a randomised,
controlled manner. The examiners classified 24
patients with renal lupus into 2 groups —in the study
group, the patients took curcumin capsules 3 times
a day, and in the control group a placebo was given.
After 3 months, a decrease was demonstrated in the
amount of protein and blood in the urine, as well as
a decrease in the blood pressure in the group that
took curcumin, in contrast to the control group, in
which no effect was demonstrated. It is important
to note that during the study, no side effects were
observed that were related to taking curcumin.

Chocolate

Chocolate is made from the roasted and ground
seeds of the tropical cacao tree. The Maya people
were apparently the first to use the beans of the
cacao tree as food. They would prepare a bitter
drink from ground cacao beans, sometimes with
the addition of chilli pepper, and this drink was
used as a stimulating drink, and was considered
a treatment for various diseases and for stomach
aches.

Cacao beans are rich in antioxidants. These are
chemical substances which protect the cells in
our bodies against oxygen free radicals. Due to
this quality, cacao has been found in a number
of studies to have beneficial effects on human
health, and in general this is a reduced likelihood
of cardiovascular diseases.

Cacao’s effect on autoimmune diseases has been
examined on an animal model of rheumatoid
arthritis, where the goal of the study was to
examine whether a diet rich in cacao could reduce
the creation of bone antibodies. In this study (7),
the animals were randomly classified into two
groups, and an autoimmune arthritis disease was
induced in both of them. One group was fed a
normal diet, and the other was fed a diet rich in
cacao. The results of the study demonstrate that
in the group of animals which were fed on cacao
there was a significant decrease in the creation of
bone antibodies compared to the control group.
Furthermore, in the group fed on cacao there was a
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chilli pepper goes back to the prehistoric period.
In the 15th century, the people of Europe were not
at all familiar with the red chilli peppers, because
they also came from America, where they were
used not only as food, but also to coat arrows for
hunting and to poison bodies of water for fishing
purposes. The first European to encounter the chilli
pepper was none other than Christopher Columbus
himself, who stumbled upon chilli fields during his
first journey to America. Columbus spread the chilli
across the globe, through what is known today as
the “spice trade”.

Over the years, it was discovered that the chilli
pepper has health effects which derive from the
fruit’s primary active substance, which is called
capsaicin. Capsaicin, which is created and secreted
by the glands located in the centre of the chilli
pepper, is responsible for the fruit's pungent taste.
In fact, technically it is not a taste, but a burning
sensation — created by capsaicin when it comes
into contact with any human tissue, as part of an
evolutionary defence mechanism.

Furthermore, in studies and in clinical experiments,
capsaicin is found to have pharmacological and
physiological effects. For example, use of capsaicin
as an anti-pain cream has shown effectiveness in
randomised studies on the treatment of chronic
osteoarthritis, without side effects. In an extensive
survey which was published recently (2), it was
found that in populations which consume more spicy
food, the incidence of cancer is lower. In another
study, consumption of chilli pepper was found to
be related to a decrease in calorie consumption,
which suggests a possible effect of lowering the

The autoimmune mosaic represents the complex
interaction between the different factors in the
development of autoimmune diseases, and usually
these are internal factors such as genetic and
immunological factors, and external factors such
as hormonal factors and various environmental
factors. Each of the factors contributes its own
part to form the complex clinical picture of an
autoimmune disease, which is a different picture
for different patients, much like a mosaic — where
rearranging the parts from scratch can create
completely different pictures.

Among the mosaic’s components, in recent years
diet has come up as an important component in
the development or prevention of autoimmune
diseases. Various studies have shown that evidently
every dietary component we consume affects
our health to some degree or other, especially the
immune system.

In an extensive survey which we published
recently (1), we chose to present specific nutritional
components which have a proven effect on
rheumatic autoimmune diseases, where each
nutritional component affects the immune system
in different molecular ways.

The pungent component in spicy food — Capsaicin
Spicy food constitutes an integral and inseparable
part of culinary cultures throughout the world,
and in recent years, use of the spicy ingredient
has become increasingly prevalent in the western
diet. In fact, the widespread assumption is that as
much as 75% of the world’s population consumes
spicy food on a daily basis. Humankind'’s use of the
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