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Actual donors from deceased persons, 2012*
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OGRANICZENIA MOZLIWOSCI POBIERANIA NARZADOW OD
LUDZI

Od zmartych:

*zmniejszenie liczby urazéw

*zmniejszenie Smiertelnosci po-urazach
*skuteczniejsze leczenie krwawiert do OUN

*rewitalizacja struktur mozgu ???

Od zywych:
*starzenie sie populacji

*ograniczenia etyczne
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HODOWLA NARZADOW

https://wyborcza.pl/magazyn/7,124059,16110682,dziecko-uszyte-na-miare.html 4 /43
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Somatyczne komorkl
s maclerzyste

Niezroznicowane
Ograniczona prollfera?;_ja
Liczba z wiekiem maleje
Efekt starzenia

Dostosowanie
do niszy tkankowe]

Nie tworza potworniakow
Stan uspienia
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/& Iniekcja do komérki
hematopoetycznej
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Hodowla narzadoéw /

® Nerka:
/> Autologiczna 4
/' > Nakolagenowym
| rusztowaniu y,

» Po 12 tygodniach
produkowata mocz

@ \Watroba

@ Pecherz moczowy

WIWW. Db@ﬁtﬂ}jﬂeplayenpI/inde/88969/ 9 /43



ospital
,Bioengineered rat kidneys successfully produced urine both in a laboratory
apparatus and after being transplanted into living animals. The research
team built functional replacement kidneys on the'structure of donor organs
from which living cells had been stripped, an approach previously used to
create bioartificial hearts, lungs and livers”

https://kopalniawiedzy.pl/szukaj 10 /43
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https://mirm-pitt.net/engineering-a-functional-whole-organ-for-

transplantation/




Rat native kidney Rat kidney scaffold

Cortex Medulla Cortex Medulla

https://www.researchgate.net/figure/Decellularization-process-
and-extracellular-matrix-analysis-of-rat-native-kidney-
compared_figl 280116830
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DRUK 3D

https://commons.wikimedia.org/wiki/File:Heart_printing.png e
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https://www.thetimes.com/article/3d-printed-organs-to-solve-donor-shortages-v859730d3 1 ; /43
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https://www.urmc.rochester.edu/news/story/creating-the-model-human-to-practice-surgery 19 /43



SZTUCZNE NARZADY

zalety:

* brak bariery immunologicznej

* petna sterylnos¢

* dostep natychmiastowy ( ,,z pétki”)
wady:

* koszt

* zasilanie
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An lllustrated History of Transplantation, Sandoz 1999
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An lllustrated History of Transplantation, Sandoz 1999



An Illustrated History of Transplantation, Sandoz 1999 26 /43
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https://artsci.case.edu/dittrick/online-exhibits/explore-the-artifacts/artificial-kidney-1963/
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https://mlodytechnik.pl/technika/28782-technologie-medyczne-przyszlosci 29 /43



https://uomus.edu.ig/En/EnNewCol.aspx?depid=13&newid=15023
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Implantable artificial kidney

UG San Francisco s heading a team of resebridgrs around the S @ Cell bioreactor
COUNMDHY WO ang 'wao wkIn E tocreate ane lT'r lantatle artibcral lodney a I___;-.'-":'I'- The

RN Chamber
ine size of a colfes -_I_J|,_| The device consists of two.chambers

contains live kidney
“ Hemafilter _ A i cells that reabsorb

A ~——= much of the waler,
sugars and sails into
the bloodstrea

The left chamber
filters incoming blood
with super-ethoent
me '11|'-' anes made

with silcon L— The toxins and excess
rar .|.l|f-| i |‘|I 0Oy water are passed inlo

tl-__'-:l.'l. II-" I_”I-I.
connected to the
blad dos

| |i| || itr

pparat |I from
II.'_ bilood, contans
dissolved toxins

as well as water Br Kidney cells

sugars and salts

31 /43



XENOTRANSPLANTACIJE

Przewidywane problemy:

bariera immunologiczna

niebezpieczenstwa genetycznej humanizacji zwierzat
wirusy genomowe

roznice w funkcji wydzielniczej

roznice w tempie wzrostu

protesty organizacji

problemy etyczne
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Zrédta przeszczepdw odzwierzecych
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https://cursinhopreenem.com.br/biologia/os-mamiferos/



Zakazenia odzwierzece — pasaz miedzygatunkowy

Infectious Disease Risks of Xenotransplantation

Transmission

Viremia Adaptation

N \
Disease

Emerging Disease

Primate i Porcine Endogenous
retroviruses (PRERV i PERV)

Sciéle wbudowane w genom
Zwierzecia

Wysoka zmiennos¢ lokalizacji
Moga zakazac cztowieka
Wykrycie ' moze byc¢ niemozliwe

W przypadku wbudowania w
genom komorkirozrodczej -
dziedziczone
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Immunologia ksenotransplantacji
- gatunki ,discordant” gEy=ETEE
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Immunologia ksenotransplantacji — co dalej?

MODYFIKACJA DAWCY MODYFIKACJA BIORCY
Miniaturowe Swinie transgeniczne Usuwanie przeciwciat
brak epitopu Gal-a-1,3-Gal Hamowanie
hDAF, membrane factor protein — komplementu

zmniejszenie aktywacji komplementu Immunosupresja
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( o/, 4 Human recipient
1 (< o hi now has pig and
]!\&\\\K \\, human chimeric

Donor pig expressing @ bone marrow
human gene(s) Pig kidney

o

> ; Develops both pig
and human immune
cells, tolerant to pig

and human tissue

Pig bone marrow

Transplantation

Pre-conditioning of Immune suppression after transplantation, | No immunosuppression
recipient, to prepare for tapering off after 8 months required after 1yr
donor bone marrow

https://blogs.ubc.ca/xenotransplantationandethics/biotechnology/




A pig fetus with organogenesis-
Patient derived iPS cells disabled phenotype

Injection of human iPS cells
into cloned pig embryos
with organogenesis-disabled
trait

o0

Transplantation of organs
generated in a pig body to patients

Generation of human organ in pig body

https://www.researchgate.net/figure/Schematic-presentation-of-blastocyst-
complementation-generation-of-human-organs-using_figd 301743077



Recipient
bone marrow

N
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Donor
bone marrow

Mature, non-alloreactive
T cells escape to blood

Alloreactive
T cell (recipient)
Alloreactive

T cell (donor) Alloreactive recipient and donor T cells
negatively select and die

https://www.immunetolerance.org/news/2009/02/first-subject-transplanted-expanded-study-
mixed-chimerism-kidney-transplantation
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