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SUMMARY

Bila G.l. «Involvement of neutrophil extracellular traps in the animal
inflammatory processes under the action of nanoparticlesi a qualifying scientific
work on the right of thenanuscript.

Thesis for aDoctor of PhilosophyDegreein the specialty 09XBiology» (09 i
Biology) i Institute of Animal Biology of the National Academy of Agrarian Sciences.
Lviv, 2023.

The aim of the dissertation work was to estdibtise involvement of neutrophil
extracellular traps (NETSs) in the induction of inflammatory processes in animals a
humans following contact with endogenous and exogenous nanopatrticles (NPs),
development of methods for usifPsto control the formatin of NETs, the search for
means of targeted influence on neutrophil granulocytes and their ability to form NET
particularly for the use of NEiIhducing NPs in the composition of neggneration
vaccines.

The action of two types of NPs was studied: emthogis ones, which are
spontaneously formed in the hepatobiliary system as a result of aahighigh
cholesterol diet and a fructeseh diet, and exogenous ones, including allotrope
modifications of carbofi nanodiamonds and graphene oxide. The lattenot have
receptors in the body, but their ability to induce the formation of NETs is known. Tt
work thoroughly examined the possibility of using formed conjugates of NPs ar
coronavirus peptides for the rapid generation of an immune response toGMB
antigens upon administration into the body.

To conduct the study, a model of nraltoholic steatohepatitis (NASH) was created
in laboratory mice using a higipid high-cholesterol diet (HLHCD) and a higtuctose
diet (HFD). Both diets effectively riefcted the content of lipids, cholesterol, and fructose
typical for acWestern diet or a diet with a high content of fast food, fried food, and
sweet drinksAt the high cholesterol contemt the presence of cholic acitheytendsto
crystallize in the bile ducts as a result of natural bile concentration processes, form

nane and micreparticles. In the liver, fructose is metabolized by the enzyme
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fructokinase C, which acts rapidly and lacks a feedback mechanism. When congumir

large amount of fructose present in sweet drinks, it leads to an instant decrease in .
levels in hepatocytes, converting it into AMP. The formed AMP induces the purir
degradation pathway through the activation of AMP deaminase, resulting in thadormat
of uric acid and the generation of mitochondrial oxidadepatocytes being deprived of
energy due t&TP depleion andwith elevated levels of mitochondrial oxidants are prone
to cell death, and when their integrity is compromised, uric acid wileretite
extracellular space, where it will come into contact with a high concentration of sodit
ions, converting into monosodium urate. The latter forms nedtdiped nan@and micre
crystals, which are inducers of gout through the activation of NETSs.

To investigate the mechanism BIETs formation, we used a special line of
C57BL6/N mice expressing the functional nnt gene, responsible for increas
mitochondrial NADPH/NADP content, and characterized by high levels of neutrophi
granulocytes in the blood thi a high ability to form reactive oxygen species (ROS). The
animals exposed to HLHCD and HFD treatment exhiliigpdtal signs of NASH within
471 6 weeks, which is significantly shorter compared to other described mouse model:
NASH (127 18 weeks).

Histologically, NASH in the liver of the animals was confirmed by the
accumulation of lipids, the appearance of microvesicular steatosis, nuclear degradat
and collagen accumulation. We adapted quantitative approaches for the analysis
histological imags to assess tissue damage in the mouse liver. We proposed a progres
approach for verifying NASH liver markers using the immunoenzyme method based
molecular markers of the ELF Enhanced Liver Fibrosigest developed by Siemens,
adapted for mice, decting the amingerminal peptide of procollagen Ill, tissudnihitor
of metalloproteinase$ and hyaluronic acid.

Using the reproducible and convenient NASH models in laboratory mice that v
developed, we investigated the involvement of neutrophil doaptes in the
development of these pathologies. Leukocyte infiltration and vessel and bile dt
destruction were observed in histological preparations. We developed an effect
method for detecting eosinophils in histological samples using fluorescecroscopy,
which allowed differentiation between neutrophilic and eosinophilic granulocytes amo
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the observed leukocytes. It was established that neutrophils predominate among

infiltrating granulocytes in liver tissues.

Examination of gallbladder caerits showed significant NETs formation and
intense neutrophil infiltration under conditions of HLHCD and HFD. Microcrystals o
cholesterol were analyzed using fluorescence and polarization microscopy, and it \
found that they were almost always coverathWETs components, externalized DNA
fibers, and neutrophil elastase (NE). To reproduce the influence of choleste
nanocrystals on NETs formation, a sterile inflammation model in mice was used in {
form of an air pouch: the introduction of commerahblesterol nanocrystals induced
infiltrating neutrophils to form NETs around the crystals and stimulated their aggregatic

We demonstrated a significant increase in neutrophil elastase activity unc
conditions of HLHCD and HFD in the serum of the ansray enzymatic cleavage of a
fluorescent substrate precursor. Neutrophil infiltration into liver tissue, the presence
NETs around cholesterol crystals in gallbladders, and the increase in NE activity in
serum under the tested diets prompted us vesiigate possible processes of NETs
formation in the liver sinusoidal network with possible occlusion. For this purpose, v
used a functional test for monitoring the transition of indocyanine green dye from blo
vessels to bile. Indocyanine green is &AFapproved infrared dye for visualizing blood
flow during surgeries, and its detection was performed usimgofluorescence analysis
and fluorescence in the infrared range at 820 nm. The dy®rescence determined its
guantity accumulated in thevér during defined time intervals after intravenous injection.
Under HLHCD conditions, a significant delay in indocyanine green accumulation in livi
tissues was observed compared to the data for animals on a standard diet.

At the next stage, we conductedvivo determination of NE activity in the bodies
of living animals that were on a standard diet, Higld and high fructose diets. To
accomplish this task, we used the latest compound, Perkin EImer Neutrophil Elastase
FAST NIR fluorescent probe, wth consists of two infrared fluorophores connected by
a short peptide containing a neutrophil elastase cleavage site. The steric arrangeme
the fluorophores in the native compound inhibits their fluorescence, and the inhibiti
disappears upon specifenzyme cleavage. Intravenous administration of the dye t
animals in reatime allowed us to observe the fluorescence of cleaved substrates. Elast
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activity of neutrophils significantly increased with the HLHCD and HFD and was foun

not only in the liver but also in the spleen and heart, indicating a systemic inflammato
process caused by these diets.

To investigate the potentifdw-gradeinflammatory effects of neutrophils at the
systemic level, we examined changes in the glycosylation of IgG metedubth free
and as part of circulating immune complexes. Changes in IgG glycosylation pers
throughout its circulationhalftime and serve as a good indicator lofv grade
inflammatory processes. We observed the appearance of characterigtitapnanaory
forms of glycans that expose a fucose residue in tggydan core of IgG molecules
underHLHFD conditions. Similar changes in glycosylation were reprodesedvoby
incubating blood serum with formed NETs at 37°C, but not at 4°C. Changes
glycosylation were determined by lectitot analysis, and the most significant changes
in glycosylation were observed in the region of the light chains of immunoglobuli
molealles.

To verify whether occlusion of the bile ducts by formed NETSs is not the cause
bile accumulation, which, as known, damages hepatocytes in excessive amounts,
examined liver and plasma samples of laboratory rats on ach@bsterol diet. Ratsdé
a gallbladder and corresponding large ducts where bile stones could accumulate and c
occlusion. Under higlcholesterol diet conditions, we observed both typical signs o
NASH and almost a threfeld increase in neutrophil elastase activity in theuse
Therefore, we concluded that the formation of stones in large bile ducts is not the ca
of liver tissue damage. Obviously, the activation of neutrophilic granulocytes and t
formation of NETs lead to occlusion/inflammation of small intercellulde blucts,
cholangitis.

Based on the data obtained, we developed a strategy to prevent damage tc
hepatobiliary system. In the first stage, we targeted the destruction of neutrog
granul ocytes in mice. To doLy6Ghiibeady clane
1A8 every other day to the mice, which binds to the neutrophil receptor and induces tl
lysis. The control group received argotype antibodies (nespecific antibodies of the
same immunoglobulin subclags2A3. Both groups were on a HLHIZ while the control

group was on a standard diet. Both groups of animals on the HLHCD showed an incre
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in body weight, but the calculated index of liver tissue damage foraghdastd diet group

was 1.62+0.24for the HLHCD with norspecific antibodiegroup was 75.6+£9.6, and for
the HLHCD with antineutrophil antibodies group was 28.8+4.8 (p<0.05). There was als
a significant decrease in hepatocyte hypertrophy and in lipid cori@atoscopic
examination of the gallbladder contents showed a signtfickower cholesterol crystal
content under conditions of neutrophil destruction, and enzymatic studies of NE activ
showed a significant twiéold decrease and a return to values inherent in animals on
standard diet. Thus, although neutrophil remov@lnbt prevent metabolic syndrome in
mice, it significantly reduced liver tissue damage.

The results obtained regarding the possibility of usingragutrophil antibodies to
prevent inflammation in experimental conditions posed a challenge for us topgevel
method that could be applied in practice. We searched for pharmaceutically availa
drugs to prevent liver tissue damage. We chose inhibitors of NETs aggréghaéparin
(low molecular weight hepariin fraxiparin), inhibitors of neutrophil extravaison i
metoprolol, and inhibitors of neutrophil mobilization from the bone marrgranulocyte
colony-stimulating facto(gCSF), which did not exert systemic toxic effects. Metoprolol
and gCSF led to a significant decrease in hepatocyte area comparachéds on the
HLHCD without treatment, and a decrease in gallstone content was also observed
approximately 3@6 of animals treated with metoprolol, leukocytic infiltration of the
liver, splenomegaly, and other visible signs of systemic inflammatioe weserved.
Some percentage of gC$feated group was also affected. On the other hand, hepar
treatment resulted in a significant decrease in lipid accumulation in hepatocytes,
determined morphometrically, with lipid vesicle content approachingftiaestandard
diet state (p<0.0001). Therapeutic effects of heparin were observed for both HLHCD
normal diet conditions. Furthermore, under the action of heparin, the liver fibrosis inde
as determined by the ELF test, in the serum of animalstafteeks on the HLHCD did
not differ significantly from that of the control group, while it was significantly higher
under the HLHCD alone (p<0.05). Additionally, the action of fraxiparin resulted in
significant decrease in NE levels in the serum (p<Qu@8er both HLHCD an#iFD.

It has been established that heparin, unlike metoprolol, is a relatively safe fac

that prevents damage to the liver tissues of the hepatic portal dygtiis. The normal
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functioning of neutrophils in the liver is a necessaondition for innate immune

protection against intestinal bacteria. At the same time, blocking the aggregation of
hepatic portal system obviously allows neutrophilic granulocytes to maintain the steril
of the liver tissue environment and preveihis hepatic portal system from aggregating
NETsand causing cholangitis in small ducts.

Considering the observed propensity of neutrophils to interact with hydrophok
particles of cholic acid, we have proposed for the first time a mechanism of targeting
neutrophilic granulocytes using a residue of cholic acid and a fluorescent group (
targeting control). This residue, conjugated to prodrug precursors capable
autocatalyzing the production of reactive oxygen species, was used to destroy cells
high levels of oxidative processes, such as tumor cells and neutrophils. Hyb
compounds specifically created by our partners from the NeutroCure Consortit

(www.Neutrocure.eueffectively caused the death of tunumlls of neutrophilic origin

by penetrating the cell and accumulating in the endoplasmic reticulum.
We investigated the possibility of using exogenbils for controlled formation
of NETs. We started with the available data indicating that certain typesiofliamonds
and polystyrene particles can induce NETs. We aimed to determine if this property is ¢
present in other carbon allotropes but found no evidence of it for grapheneNidde
Interestingly, we observed aggregation of introduced nanodiantoadsnal bodiesind
their gradual encapsulatipn first by NETs, then by connective tissue with subsequen
passivation. This allowed the relatively safe localization of potentially hazaiiesim
the body. Simultaneously, protein antigensadministeed with nanodiamonds triggered
a strong immune response in Hr@malbody, leading to the production of antibodies and
reactive lymphocytes, which exhibited a delaygoke hypersensitivity reaction in mice.
Given the urgent need for rapid generation mf-aoronavirus immunity during
the coronavirus pandemic, we conducted a search for peptides that would be commc
different coronaviruses, unaffected by mutations in new strains, and capable of genere
a robust immune response. We proposed a pegédeed from the HR2 region of the
Spike protein of coronaviruses, specifically the MERS virus (as there was no informati
about the structure of these regions in the SARY-2 virus at the time). This peptide
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induced antibody production when administet@ mice along with nanodiamonds acting

as vaccine adjuvants.

We were the first in the world to demonstrate the possibility of eesstive
humoral immune response to coronaviruses by testing the binding of convalescent:
from COVID patients with ts peptide. This finding was published on the preprint serve
MedRxiv on August 22, 2020, and contributed to the fight against the COVID pandem

We utilized the property oNPs to induce NETs with transient inflammatory
reactions to create naivaccines.To achieve this, we covalently conjugated a-pan
coronavirus peptide to the surface of modified nanodiamonds and used the conjugatc
immunize mice and rabbits. The nanocomposites induced the formation of numer:
NETs at the injection site, accompanieg tbansient inflammatory reactions and the
generation of high titers of IgG antibodies in the serum, as well as a potent cellu
response as early as 32 days after the initial immunization. Antibody titers remained h
for at least 240 days in mice ang0ldays in rabbits, and tiNPs initially covered with
NETs became surrounded by fibrobtike connective tissue cells. Thus, we utilized the
property ofNPs to induce NETs with transient inflammatory reactions to create- nan
vaccines.

This approach isfgreat significance for the rapid response to emerging pathogen
as it allows the combination of peptides from any unknown pathogen (after genol
sequencing and subsequent peptide synthesis)NfAs$hto stimulate immune responses
by influencing NETSs.

The knowledge gained regarding the impactNfPs on NETs and their use in
modulating inflammatory processes has been summarized in a chapter of a then
monograph published by Springer in 2022.

Keywords: neutrophil extracellular traps, blood granulocyt@glammation,
cholesterol, immune response, nanoparticles, microparticles, adjuvantalcabalic
steatohepatitis, diets, antibodies, vaccines, coronavirus, SARS.
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Cepii
NOCTIDKEHD 1 2 3 4 5 6 7 8 9
Brnave B/IBXA |Brave BABXA  |Brue BABX[ 1a Bd[, |Ponk HeliTpodinis y Bnauve BABXA Ta Bo |Brnave BNBX[A Ta Bd L, |OcobnnBocTi JocnimpkeHHA  [JocnigpkeHHs BNAMBY
Ha Pi3Hi NiHIT  [Ha gUHaMiKy Ha mopdponoriyHi Ta  |natonoriax 3a BNBXAy Ta IHriGiTopiB Ta IHribiTopa arperauii |BUCOKOX0/1eCTEPUHOBOI [NATOMONYHUX  [BUCOKOCO/ILOBOT
TBapUH YLLIKOIKEHHSA Di3ioN10rivHI NoKasHWKK [MuyiLein C57BL6/N HEUTPOmINbHUX HIM Ha MmopdonoriyHi |aieTn y wypis Wistar 3MiH NpKn LIETN Ha PO3BUTOK
nediHkW y MuyLLei(Muwiein C57BL6/N rpaHynoumTiB Ha Ta goisionoriyHi B/IBX/, in vivo |3ananbHuX npouecis
C57BL6/N MOpdHoNoriyHi Ta NOKa3HUKU MULLIEN B MULLEN B MuULwein C57BL6/J
dpisionoriyHi nokasHwkn [C57BLE/N C57BL6/N
mMuwen C57BL6/N
Balb/c ca (e} ch c (o1} (o9} (e} (o9}
BMBX[, n=12 |N=5 N=5 N=5 N=9 N=8 N=10 N=8 N=5
C57BL6/J BNBX/A BABX[, BNBXA, BNBXA BABX[ BXA BABX[, CI-PA
N=5, aHTu-HelTp. AT —
BNBX[J, n=12 [N=5, 2 TnxHi N=5 1A8, s.c., 500 mkr wo 2 gHi [IN=6 N=8 N=5 N=6 N=5
C57BL6/N BNBX/A Bo BNBX+izotunHi AT BNBXA+MIM BMIBX[+renapwH Bo/ BCA
N=10, isotunHi AT — 2A3, [N=6, MIN — per 0s, N=8, l'enapuH —s.c.,
= BNBX[A, n=12 |N=5, 3 TWXKHi N=5 S.C., 500 MKr WO 2 AHI 50Mr/200MN pigvHn 100 MO/Kr, LWoAHS N=6 N=5
§ BNBXA CCls BNBXA+renapuH Bo BCA-PA
E N=5, 30mr/muLay, N=6, renapuH — s.c.,
i N=5, 4 TxHi iHransayisa, 2x /TwkaeHb 100 MOVkr, woaHs N=12 N=5
% BNBX/A BABXA+MTI BNBXA+gCSF Bd+renapuH
E N=5, MM — per os, N=6, gCSF — s.c., N=8, renapuH — s.c.,
S[ N=5, 6 TWXKHIB  |50Mr/200Mn pignHn 1,0 MOJKr, wo 3 aHi 100 MO/Kr, LWoaHS
BNBXA4 Bo4+MI Bo4
N=5, MIN — per os,
N=5, 8 TWHiB  [50Mr/200Mn pignHu N=12
BoO+Mr1

BNBX/[, — kopm Altromin C1089, >15% ninigis, 1 %
xonecTtepuHy i 0,5% xoneBoi KuCnoTH

B®[ — 10% chpyKTO3M Y BOAI

[Juzaiit ekcnepumeHTiB
3pilicHeHo BignoBigHoO go
npuHumnie 3R

The 3 R's of Animal Research

N,
)

Refine tests to cause
amimale Inee chrace.

Replace

ad

Replace animal studies
"o athe mashade

N=6, MIN — per os,
50Mr/200Mn piagnHn

Bod+renapuH

N=6, l'enapvH — s.c.,
100 MOJ/kr, woaHsa

B®+gCSF

N=6, gCSF —s.c,,
1,0 MOJkr, wo 3 gHi

CCly
N=6, 30Mr/muLy,

iHransayis, 2x /TmxkaeHs

BX[ — Xa BMK/TOYHO HA OCHOBI TBAPUHHMX NiNigiB

BC/A — kopm ssniff Spezialdiaten GmbH, E15431-34 3 4%
NaCl B rpaHynax + 0,9% NaCl y Bogi

PA — peBMaTOoigHNiA apTpUT BHACNiAOK TpaHctepy
CUpOBAaTKU apTPUTHOT TpaHcreHHOT MyLLI NiHiT K/BxN

MTIT — meTonponon

gCSF — rpaHynouuT KOIoHIECTUMY/THOHUMIA hakTop

2
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cepil 10 1 12 13 14
JocnigpKeHb

YTBOpPEHHA HIM B |/ToKanisauis IMyHHa BignoBigb Ha gito  [JoBrotpMeana iMmyHHa IMyHHa Bignosigb Ha gito
NOBITPSHIA KWLWEHI  [HaHoAiamaHTIB in vivo |HaHoZiamMaHTIB i Bi4NoBiAb Ha fito HaHoiamaHTIB i
3a AiT pisHUX nicns BBEAEHHA B KOPOHABIPYCHUX NENTUAIB Y |HAHO4iamMaHTIB i KOPOHaBIPYCHUX NenTuais y
HAHOYaCTWUHOK Y OpraHism muuei muweit Balb/c KOPOHABIPYCHUX NeNTUAIB |nadopaTopHUX Kponis
MULLIe# niHii Balb/c vy MuLLeii Balb/c
KoHTponb HaHogiamaHTK KOHTpONb — NULLe NenTug, |HaHogiamaHTU KoHTponb — CFA/IFA+IVIG

z N=5 N=3 NSW, 5 fiHiB N=12 N=10, 365 fHiB N=4

2 I'paeH oKkeug, HaHofiamaHTn — nentug HaHofiamaHTn — nentug

=

E

[os} N=5 N=12 N=8

g Al:0: HB

5

% N=5
AI(OH):
N=5

The 3 R's of Animal Research

[Ou3aiiH ekcnepumeHTiB
3pilicHeHo BignoBigHo Ao
MpuHumnie 3R

Reguce the number of
animals ussd

-0
3

Refire tests to cause
arimals less stress

Replace

Replace arimal stucies
with sther methods

2

totgez € Y § L ¢ ) Hedzd
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f sHOdz! hj o dL dzOyJ dedzw o3’ Misk M jydW ' yc
HsMd HY @daeded Fdz' 91 35wdeteg L 28dzy § syOkSC Lk
‘d wodmfj OC Yy ¢ fjteykzlsdzdoe tsfis M seo ' dz
sdfz) . 1 dzv HOORc@®dRN I O'dzeRh iz ¢ dz6 dzlf d d5PH dizk
WL sdse ydsets L yPdis MOmBe s 0§ L0 s
(ftetslsd dzj 3 dzO daeafg € 10%". tc | dfO HAOG OH 5 *  f ° fydzw
C'dzx €tsn Hdz 9, f6¢d etttk dcd AzOHf dis(c tHzgf detfotd
jSMmyfjteddisjdesle yYjteo ' COd datss HdMmdzss Oyl “
9dojH]jdedzg" Iso Otcddz L ojOWdgf@yg totd d3)j B EZ C ‘L a1 Q f
stec Odz' o, w Q sls dz' 3w Ols d ydzd oL dz' o,
Pz dzse T Mistse T o3 yded s HBMdz" HY J d .

23. 3. [ ftsSH ] d dzj OzE setsdz! degse s Misj Olsts@
rdzv Sy | ¢y clzf b Ok O feddde; & k1§ 6 5k 5 alz
(Altromin, C1 089) . stdzlstotsdz? dzO ctokzf O tslsted ddzo C
B[BEZR"9). 18 YOtk jSCMfjtodd dskz IO
C'deyd¢ 0 roatMmlsoO, L Sktse 'l " #dn ' dzvodd tchg
LH" 2fMdzs 9oO0dzd L OBt IsCOdeddz f j y' dz€ d, L
(H&E) IO LH' 2Mdzt 9 Odzd wBstelW s5d3d Is'te ) daids 2ts @
&z H' 9.

(S jJtcd i3] dels Odz! dzgd = Ise Otcd dz, dzdshd py dz' o
H' Of OL sdR2cd3@Pftcd ® sHd dzd dzO M j y' Odz' dad 2
o Cdzt yoOdzO B diddz 3 Slstcd RBzo OdzO tsH dzZOC ts9 d 2
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Cokfd: MlsOdHOwlsdd?2 ©OY' td ( flsOdzH Otels dzd

dzOB st OB g2 1-F1 11RO otsHO), I[ Imr (MisOdz
HoizZv odmMtsSratdz MIsjteddzsadrs H' "% Htddi8M@lS]
05% mntsdzjots™ Cdmdzslsd IsO oatsHO), I A (MIsC
Ctsteds HAzVW dzOB tstcOls tstBded 2s%f 1 Ojtts LIy dzl 20c iz € |
[SMjeddjdesd frsolsttes o Odzd sy dg” o. [£HY ST
Yyom Ld3 dzd ' HMisddzC d Ise Oted dz, "R Lo O)kzo
o0Ock. 18 fsyokck Jje¢Mmfjteddij dzlskz Is'Otc {fdsjsdzts
Cteso" (L €' dyd¢ o mneassfMlsO), L vwEB' Glstedd

1 s L Qo j teh j dzdz’ Hisfdz" H Iz, Iseo Oted dz 9doi
odzgzlstc’ N dzg' sdBOW L 50 5° tdedt Syt Istcd B to ts A3t
HdMdzss Oy" . ] tc 5 0 oHAddz, totffLtdsdd dz y‘lsts dzkz

B CoWtlscOWzo Odzdzy St Odz » Iso Oted dz, L &

234t OygdkezOtefdzd j 2 o dzNkz GOSBPEY G o * o
BOMiRE fjtej otsHddzd dzO\ TStgEE00 dz' ad® B Iz dzd
ad libitum.

blsOdzH Otcls dz@ Hijls GsdgH Otsls dzs Bz ©WOY ' S dz2 ¢
dzOB st Ols 5 tc dzd 2120 d " fSHIdASE AL dgjtidsdglz  dzO o j R.3 dz’
[ Oded 2 Ctsteds * Isdfsodd Ctodsdy, Nts o dC tsts.
OB stcOlststodzd 7  ctogizkzdz'kan' O 7L Assjlsitgfjjs d o
B Ctosjdzj B3] delsOR, o' SO dzO7 .

l disStsdz f° Hd&zO o d s § tsIRdsSaay tddsfrj Idcts{ocisen Gz dH
BsHjd dd?2 Stted HdY o dMtS fresndnj M6 jsto fistdds
nisdzj Misj testelz R 5@ 905 51 § I Odesdrg2 o d3' ks ¢ 6
dZO0o jHjdzts 9 H OB OKS tzd B¢ dzlp' Ois dyixfds 21 5 %

l IS smMtd. s Osted Hist®o o Odzd RBits Hegiakiatkad 2
GmbH,E154313 4 % MNaCl 9 ctcOdslzdz@k Na@C | H t&zH DIICHES

l dMsS tch cdfg N® jHe'd . s OOtz gtsHizo Odzd o4 ¢
o3 Mdets® " yj¢ (MOdzts, MdBBOdzj y' ) .
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v OB dzd yw

4G dZzOH Y tsdz SOy’ Bdedescts ctoOdez dz! 59D dets Gt

S A s s d3tf sdzj dzls d % o 3
1 I stetsh dzs  f hejzdiyslf 12,0
2 Il Btetsh des L -y 13,0

f Odz' tclzo Odz? dzd = Mmlzna (

3 stckf © o' 9 Mmw dzO 38,0
4 1 OM° dadzw Mmtsdew M dzd| 12,0
5 l csmis 6,0
6 [BdsS s mMkrj L dj| 80
7 I Stetsh dzs tod B dzj 2,5
8 [ te" Y HY' Cstcdigtso 2,5
9 [ jdzvw O 4,2
10 1 6] &3 S M 1,0
11 sOdzt y' 2 ekcedzj € 0,5
12 1 Otc’ 2 Rdztsted misd 0,3

I ! sEt 100

24, [ jlstsHd HBMdz" HY J dada”

vV BBk’ odCtedMisOds ¥'L' Sdsc' yd Lk
fsojH' d€d KO W' L' Sdksc' ydscts mMksodkz o
WCmOy' T kCOddds & SttWskSamOdY s, todd?
¢ Mstsdse' yddr ftojf OOl o, O KOSy h
Hitsfpdz' H Y j dadzv .

24 1. wftsMmisjtejyjdeday L O ff So jzHs diEStdsh tsH d
yom L& ded ' . HBlsddazOd zls Oezdd dz® | dzj $ Is te s dzdz
o0k .
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sOCtsy ' H yom fJtodeBdtwcOdedzw Cdz' ssC Isce
fsojH" def (. soOtcddze fsd3 hOdzd o ftetsL stod 2
BEzwiCdr EkCtdlls'a IsO Lo jterkz L OCtede Odzgd
sfsMisjtc’' cOdzd L O {fdodgedy @zkdss W 'Iso ' Otsdf si4P9]. yodz
Isks" 3 18 Ctedhy' GCBdzlsj20dzjtcO dzjgjdet S5
MstejMm. uvMm' fHwsyjHktcd LOfdMzo Odzd L O HTEsHY

24. 2. [ Mmdzatse dz' B 'SR iyl Wy dF' lezaf OseE oz Ay | dzdz
B' tsn ' d3 ydzd n fsCOLddC" o Md Wisd s d OtedPdiz, |
sz ¥ § s ofied fsiSDiBE0 Test(DFI Co, Ltd, s&tejw) . [ Odz® f
dzj ' dzo OL dodzgd 53 d3j stsHOMBd y' dzdilsd SCpdexte, dz'
odwedvwels! mMw E Mgy , w¢ lis:
1. dzj 2 € sihypgadfd o € ° dz' €' fMdats;
2. dz' Iste9s’ fdzts;
. ztetsB ' i dA@fc jodg * dz' € ' Mdzs;
4. deADY * 9 €' dz' €' Mmdzs;
5. 611 dzOff " 9 C " dz' €' fdets;
6. Ctetso (LO od3 Md@y J s Isde'sqy'dfisdzts ;)
7.9dIstsd3slz Gdefs'dalflz’ dz' €' Mmdets;
8.Cilbttdedy ' 6§ Mdets;
9.B' dz' oW @ " fiedzts ;

106G dz¥ CitCL lzdz! € ) dzts.

1teOL s "N COdzd Lydlslzeo Odzgdgy tcj2 2zHz! s®IsL o
sBd3J ) J d2' Mlss BOIsj tc* Odz' 9, CtcOf dz' slstcd d3
Hsfdz' HY E2dekizy CEJ s lsOC " 2 ff shdz lsids,0 dusifnls * B °
B' dz' oz "' datsc j dz, ° dzh
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[ Tests | Results/ Resultats / Resultados / Ergebnisse |
Leukocytes/Leucocytes

Leucocitos/Leukozyten “‘"“
neg. trace +70 ++125 +++500 WBC/uL
Nitrite/Nitritos
Nitrit
neg. trace poS.
Urobilinogen/Urobilinogéne
Urobilin6geno ro/dl
0.1 «Normal-+ 1(16) 2(33) 4(66) 8(131)  («mol)
Protein/Protéines
Proteinas
neg. trace  +30(0.3) ++100(1.0)+++300(3.0) ++++1000{10) mg/d¢(g/L)
e LLIILT.
s
Blood/Sang _' . %
Sangre/Blut &) A ‘-"
neg. Hemolysis trace +25 wzoouonummmuao RBC/uL
S.G/Densité
Densidad/Spez.Gew.
1.005 1.015 1 030
Ketones/Cétones
Cetonas/Ketonkérper 3
neg. £5005) _+15(15) _++4039) ++4+80(8) +++-+160(16) mg/d!(mmol/L)

Bilirubin/Bilirubine
Bilirrubina
neg

— )|
neg.

£100(5.5) +250(14)  ++500(28) +++1000(55) ++++2000(111) mg/dl(mmol/L)

{df. 2z20®0 By &<d ttjLbd Ok' s Gfdss d
M MIDUEL 0, odStdMisOds 2 o HEBMA HYj ddz

24. 3. 10B' to O HtsMmdz' HY jnday Lt d Gdz'j azdiy
seo Otcd dz ©detHddzd L J S jted d3j dzls &z h dzw
Istc d B tc ts B3E[PEO@zsdzEMIS Iz § dzts ™  y 4 te §1O00C1GRYz! datis'ts o Hs(
tetsLIsddz Ise Oted dz, ftcd y! tsddz L H' 2Mdzs 9 Odzd
LsCtej BBO fJy de€d, yseoydesets 3 rktcO IsO '
COBRNidnD7 100 IO BOCtetstsB O CIsdeo Mi cr oNi kKk

Il EfM' ieeE@@c@udL d dz ets’™ d&zOjteOd dets’™ y
 d¥ktctsL yd dz' f OtcOW stcdzOdz6é BY ' H s ls Iz ¢3tc EHSTE ¢
W' CMmMzeoOdzd BBEOd §jMmMazd ytet -deAs sy didedzd3 bz
ftesotsHddzd L OCd¢ yj dedzv aisdO dgl? fipls fdAsasO W dez,
5d3¢ d3, w e Hyf OtcOW "' dzg' L zo OdgdtsL'd dzbs @xtc o2 aHf
LOCOdz desf ted2 di03Fdr BJ ssHJEC

r se ydz B Azt 9" HH' ' d&zwdzd fted tsfmdztse
B StesL Oy d BOR], oA f4tejdatstyd dzq ) Y
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B Sl sssctOl o Oszdzvig s L " L@ UsEO dz'  j oz
B CtlsscttOl o Odzdz?y Yy tsoydedn SOk dz' o,
LBdteOdzd SMOHY ko Odzd yJjdzstedW 26 zo Odzdzw
5C Oded dadzk BB dRERSE o ydds & Skt'e W' CH

24. 4 . bo dzstledzy ¢ Mistsdztse. oz &d didtc j W 'Ok
1% gz tesL yddz W s tc d30cias Hizze ff tetsdgd & &dlx] 2
Ldzj otsHdzt 9 Odzd £ My dtelsOr L teistBeps Yy h Gz daf
fOOW" ' dB, LOzdo Odzd k wW&sCH Ok®zo Pazgls &g ¢
JBLddasd3 HdzW L O Odz! desdiBsteW sdzse ' Yydzad s H M

[ 4 fOtcOW " dg' LOYy' ¢ ftojf OcOIs' 8 fteso tsH d d
oL ydded: bE&ksdkzibsizkGlizr Bs@ERO@Ez B JEBL
96%-¢ (10~ 9 ) , ) ff diztsle s &ofp (0D o ) oBak. (10 Mmdz
ftojf OcOlsd ' dzgSkzBkzoOdzd "L B' tSlsddz dz' szt @z
tesL yddalz t " dec j td@,dz PO dzdi dz@c s B tsis d o
‘'S Bz @Gdzd f B. +13@j f OtcOls d tc @ tc HaAR s ) dfdizd 1
20003¢ dz tetsL yd dzz [ ' dz@ZE td2O ,O-BIIR B W @00 dzddzS 2Bz ©
+37°d . ) esBEOORESL yddzsdz 1 dgzic®lze Nise Ol B d
b 36z HdMisddz tso @dzts "¢ 1 9 5 HdSHE Wz MER % BOE@ Id$k 0z
% Jtoj SdMEz otHAz ) 1150 ' d ke iz ©D@xFEd StotsL
Il dMmMEkh 2o Odzd ftojf OtcOIs(d . l dctslstse dzv dzqd it
COdROHM' $d2 BOd L OK.

24. 5. ] " Mstsdztse ' ydzd 2 OdzOdz' L IsjOs L &.Gzts
[ sted &3O dz' ftcj f OtcOlIs d LtcOL €' o 4y dzd
B CwsmMisflkz Delta Optical, odi¢stdmilstselzt
COd3j ted E3 Sony | MX185-stHdiGi)si ng ole& asl
MisOdzH Otclsd L tso Odzedr Otc O 3 ildg zdzy . L f s dz'd W3O dixk:
sBtotsBdz" dzd © ftosctcOd3 | mageld, HJd o dL da
odd3 tos 9 OzOM! Jdzch O tCtejdBBIa Cdz' Isdde. | dzw
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OdzOdz' L { tod dzO02 dzdz’ stc! sn ftsdz' @8 L stelz, H
100€ dz' Is d dz. [ dzw ' Mistdztse ' yYdats’ sy’ d2¢d Ek
Ctedilsjte’ [1(Y dMOdz o

24, 6. | Mmstdsc' ydd?2 OHOpHr b ikl AW < d
5O " d"dn fsyjHbkt, A4y IHdmnoczed L o
f° Ctoddatso tsei IsC i deftligstdd a3 U teo[I0Bd d3 § 5 | 5 dBO
O) LOWOkBSOoko Odzdz “Hjte L OdAoded B ¢ J d
B) tjlsjd d&zO ltcwdddd Cadste’ i tiso
9) LOWOtwBtsokzo Odzdz” il8" QL § tztf sztf 63’1 B J &€ g f5de
¢) BSitd MCkoOdd o HdMlsdd SoOd 2 ot
H) H9' fastpfydtls®:6 %0s Msd® sdzd?2 M dls:
tdLizdz sOIs: wYHEKEGO Isj BBdes€ tsted ydzj dz0O, @ &
IS¢ Odzd dz0O Y ts9 0.
ltedesilskzo Odzdgy  tdrdlg) y oz d wjtsdztslcOs0 o S H dats 6
Cdfdztslsd HtsBiE dissn dzB¢ 68 tetsL yddzz s° OL d dzt
rdzv LBjtejyjddey ' (sl seshs' ftojf Ot
Cdfizsls O B EZWOBHSEEHeBIssd. Aj2 ojlssH o
WHjtcdzdd3 L OW OtcBtso zo Odzdz" 5 ~tetsditso 56 O dzlz dzts ¢

24. 7 . wdzkz dzts ¢ * M ls 5.7 A @3t Bylda] @ dzd® dzOdyO s j t6° G
hdzw S sd3 dzOdzj MJ dzdzy R tsdz Misjteddzso dr € Od3j dz'
Oy jsBdza "s ftedLosHdddzs Hts toetsL yddzj dzdz? € Oc
LO HBfitsh@setst s H' 2 2tHdHE (9dwedzjc
j ZOMIsOL d, B¢ tfdmOdss o

[ dzw Hisfdz' HY j dadg? ~ W delf 8§ s jofg jsdz o &z ®lyondzc
BX51(CarlZeiss 1 " &3d yyddz0) , BB &zOH d&z0dzd 2 MdMmis
o dCtcdmMlssolzo Odzd e " H' 2 2 SHAEA, (JHdsU)d.o
[ dzv o dWwWeo dzj dzdzw OdzlsdIs’' dz Hts dzj Dsitefts W' tedz/cdzts
B Yyjdz BOBoBHdCWBHRI2 odwedvwdzd L O ° daW tc O,
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650dzdz IsO j d'7EQUzd3. 6 § @zw sBtotsB € d L sSBtcOY

f tcts G te O dsdzd Dlyripss@al.dzj

24. 8. [ " CtesmC sy " w Is © 03T Y28 1B s 1) ldAS @ t§ §
Wazkztstej myd dzy’ odCtcdmlsso o Odzd dfaf Zeisdy <
1" @B yyddO) , B dzOH dOdzd? MdMmlsj d@Bs® HAW ] 6,
V tsesls’ odittedmMissolkzo Odzd f tetst * H "ded3,?2 t5iHdg
617dzd3) W Hakzd W o dzj dzdzv dzj Stetslsduyudzd-s SO f ' L dz t
f ZOL BOIsd ydets™ 3 d@zBtcOded. [ dzv o dWw o dzj dzdzv
Cdz' sdded sz P Odzd £ ttsLyddz t ' dzc jtc©O, hH s
¢ sdzyJ dzls tagi\p'/ "d3d2 , 8s G Omgifdts rlsjjdzj dzz W dzz tstc j My
L BEHYJ dedz¥T 484kz®BC  J d3' dgd3)’ . 51l o d W o dzj dadz
odStstcdmistsolzo Odzd DAPI ( H sdzogd dz i3 BARY oz L6
C sdzyJ dzlsdg®@Oay/' ddz.1 A dzkstej Myj dzy' ¥ W ° C firZeiSdzd
AxioCam MRm.

[ dzv H ' 2 Mdzj dzdzy € tsdzi¥ ts CoQ@fdf =i ) Isdls' o Szt OGS ff
Zeiss LSM 780, sMdzOh j dzd 2 dzOL jJteOdZd L |
633 dz03.

[ dzw L H" 2 Mdej dadz™ Qo lstsBzOIsdL s Odzts W dz
totsL H' dz2cdigls 'L HOQSC stcd Mistso zo Odzd OolssBOIsSd L
Keyence BZX800.

rdzv o' CtesW sctcOW kzo Odzdzy s ydzda d3 =27
D7100 IO &OGCttssBO' SIsde Mi cr oNi kkor (N
fted thMdse ', (o jfgEgedsSd L@sYipudazo@k dmnsé Oy
yoh ¢k 1 jIste sO© L H'2Mdzs 9 Odzqd B CtosWisls
mMCoOodz fjdzjd3 ° LH' 2Mdzt 9o0dzd B CtotsW BIssG tc ON
B SOdesdztsd3 H dzv  dzOMmlskzf desets HsMdz" H Y J dzdzv &

[ dzw HdMStedd3' dzOy" ° dzj 2 stesW ' dz' dzd ~ Is ¢
f OtcOW ' dztso d n Ltc" L On dzO o3d LOf totsf sdzats e Oc
WOtecBlzo Odzdz” jtsL ddzsW ' dz2 dedr ctoOdrzdzsydls' o
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WOtcBlzo Odzd Odz dz' dxfodsf gL ) d dsdsdy, Gtz BEOAz' Is d dac
L OBOtco dzt 9 Odzd e sdzdztf digtsG, B ¥ 2 5H JwRE c( B3
DAPI -H'4Qlf3'8# j digls dz' dgH sdz, Si gma, [ 8 dzn j dzg,
Green (cetlstsod? ttsL yd d e rda®@aoi OI° dsh dymd3 jSuputckss
l1tcj f OtcOIsd o9SCtedoOdzd MjtcjHBsadh jdi3 fteslsd o
mMfsm' B & Lo@sedzd HBdlsdMmMw o HIso st 9 O
Bsdydz 9 fted 4AC k2 LORdh jdetsdiz o' H Mo ' Isd

249.1 oslstsydzO ydilsits djfrisdim ovOdzd o ° H f ts BLOGH dat
slkmy j dzL " v TQdgdzzfiaz 3dkdiE/  f s 3 9 O dzd - 5 digs H
WL sdzse "t ydzy o3y, ot®©L fdsdt dl (o fiah §n] ddrttHod@Iz
t " dzG j 6 O. s Cdz' Isd dzdets”’ mMzmt j dzar * ° HiSH O
NYdlsls’ L HOls dgarfyis-ITC, Arit-eGFP BAPLFITC)H s ¢ " dgyj a5 €
1d3¢ ¢/ d3dz, O HIs @¢ s HdiES §(/ R3A), , HIlzZwv H dMC ted d3
Cdz' Is(d dz. bdz’ IsjtcdzOIsdo dzts HBHOo Odzd OdzlsdIs
o tctsB dAfiajegénd) 9 d S stedMmistso z¥ yd o S sd3d dzH 59
Odzlsd Is* dz. 1t160LCd " dz2S 2B zoDazd L §00 @dzg@alz'H L ¢
f teslstsyded n ydls sl dzz SBPICHXUsM@L: €O u IQaELEXt e
(Beckman Coulter, J1jdce"w), odL dzOyoOdzd
FLI-FL5O IsOCtsy odL dzOyOdzd (§StS"Cdgj froF SsCEits telds@ fn
Cdz' sddz 9" Hi B9 ' Hdzs H B L[XDE O dd diadaf tad YAl dsA
f totsc tc Odzdets 3z QyitBxpgrit3flsj®alpzdzdzZl( Bec k man Coul t ¢

24. 1 0. l dL dzOyJ dzdzw L O Odz' detsc ts1gGo 50 M
Ofmtsy' 250 Odzd & ' o3b.dbddeidz’ € s dgiHdzj2Shulzs o0 Oz o
L Of Ols j df&0B]ds@dztd’ O dz' H 50 OEAS, 110H7j dzs H af § i dzO | dz
" Bz dasedzsB bk dz d2 9 1 gG L OGCOd dzdf kO @M
Mo PlsHEdS o 2 ' Bdsdsc' ydd?2 § zod" jls
503 dz R (WachOdd)dzj dzls' @ Odzlsdls’ dz HEs ' 3k dzs ¢ dzf
C tsdzyj dals te®C /* dsdzf 2z C O Ets dzOs dzs dslz/ B * € O 168,65 dzC
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Odzsdls' &zO o OSCIsdo kzs ytsdflts ogj el jdis * * figiiztelasas@ d
1 dzOdzh § Isd " deSelaBHiz 0 @z 2 2 H di3d © O dzd Istc d tc
WL sdzse ' yded &3 YetsH Y deted3] delszP avfve d n 20 dz’
LOOWL zo Odzdz?Y - dgs B9 @z d34 Md tctso Ols § mgudtdis C
1000B8S dz/Sczz dff e ts lswsdHis o o2 3 7 AC. 1 3 n 3OO dds H IOt
tesL yddz fmdteskO)s e ('Isdtz % BRWjtt', OB M
o dL dzOyJ dzdzv sdIstclz " e BB OYf 6 d Qu'dzgdz@ l&zdz' C
ltotsdid o Odzgf Afs.todudizy o dw o tp, dzdaw € die? o alzf C tstcd M
s tc O dz' L O 5H CpdcdedO dxBIOPIlY * @ s(Islg: U590 G dizd "
fjtesCMdp @ ssa dw o dzj dadzaw YydteC zdzs 8 ydi€H O'o Bz
OdzlsdlIls' GO0 )( 1f dislsd ' d3kz dets G dz®©midz dz” dz' & | tedgs M g
yddetsdz L f dzOdzgh jlssds Lo oO6wWL Izo Odzd iy ‘lgB Lz dz
OdzlsdIs' d&zOd3q , O MmMods Clisf dzj € Mdl g Wy dgasho
LOOW L za@ldday o ®Ouzdf 8 ¢ ' dRBdzOIsdz" 2 Isj B 4w0OIs
Is © o dztstfins dzdglOdz - te s IS 6 j dzdats tej ytsoe d dzd Is
s¢dmdzs 9 O dzO My f JLtEOBCCOnepHdL) LAy skl s 8 @ &z Iz Iz
oftcsHBHHral OHS fswed Ctdz stekz (f stc' o dz¥ o
HSH Q9 O ddgigwddz -t500% Mz dzt W Olsdzts”™ ¢ f Mezts 5 dzL d Kzl d Wz
i 56 dzd dzO dzdzv M odzdis dzOoe difStdsfe d hE o z¥ yd d3 C tefs
PerkinElmer HTS 7000.

241, [ J § lsgfdgs W J tod3] dzelsdzd 2 OdzOdz' L HdzW 9
" Bz dets ¢ dzs@ dz@aiz’da oL H ' 2 fdzt @9 Odzd o ° H i3 & flAdES
[ dzVv sqts -z BBtso d2 ' Bedsdkse' ydd?2 § zodzh j s
50B¢ dz R Waco@)d3j dzls' & Odzlsdls' dz Hts ' d3kz dzts cLdz
C tsdzyj dzls ted®ye /' dsdzf 29 C Ot ELs dzOIs dzgs A3z / B * € O tc 8,65 dzC
Odzlsdls® &zO o OSIsdolkzs ydzaBEz f sk Y jof6 'dz’ M s Wiz Hats Gxzd
1 dzOdzh jIsd ' dzS B zo Odzd °uff tctd IS vHaAREdy Odzy yils te iff*teld
HiSH Ols ¢ tso 5 mMZ'Cafds, dMgClL I 1 AstCa ( H Odz " otsdzd dzJ
LoOwWL o Odzdgw dzj SIsddzOdzd "~ = 3" hjdei 2) .-ddf °
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HjGdz CtsL ddz' 5o Odzed d5-Calf iz deises Ftog A B 7 AC.
Istcd y'-v-Gassi© o dzts yd dirpd tottste LOUS OF0 ) ( Aly-Qa wdzS 2B Iz 9
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