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Glukokortikoidler
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Immiin sistem hiicrelerine etkileri
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Fig 1 Scanning electron micrograph of the producer strain of Tolypocladium inflatum Gams showing conidiophores,
phialides and conidia. x 5000 Photograph by courtesy of M, Dreyfuss and U, Strahm, Sandoz L.td and R. Guggenheim

and G. Lisind, University of Basel (from Borel, J. F,, 1983)
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Volume 12, Part 1, February 1998

HENRY T. TRIBE

The Discovery and Development of Cyclosporin

Wadfoan Cutlege, Cambridge
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* Sir Roy Yorke Calne = /&8 &

Prior to 1976, knowledge of cyclosporin was
confined to Sandoz. In that year a classical
paper was published (Borel, Feurer, Gubler &
Stahelin, Agents Actions 6, 468) in which the
properties of cyclosporin were summarised.

Cyclosporin

1. was selective for lymphocytes, mainly for
T-helper cells but sometimes for T-effector
cells

2. suppressed antibody- and cell-mediated
immunity and chronic (but not acute) inflam-
mation

3. inhibited the induction phase of lymphoid cell
proliferation, affecting early mitogenic trigger-
ing but not mitosis

4. was not toxic to lymphocytes (its effect being
reversible)

5. was effective on all mammals tested (mouse,
rat, guinea pig, rabbit, monkey, dog)

6. had no cardiovascular, psychotropic or other
pharmacological effect which would seriously
limit its effectiveness in man.

These main properties of cyclosporin were out-
lined orally to a meeting in which Dr David
White, of Sir Roy Calne’s Cambridge transplan-
tation group, was present. Immediate interest
was shown. Cyclosporin was supplied to the
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 Sir Roy Yorke Ca
P, Biological Effects of Cyclosporin A: A New Antilymphocytic Agent
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Abstract
The fungus metabolite cyclosporin A is a small pep-
+ tide acting as a novel antilymphocytic agent. It strongly
depressed appearance of both direct and indirect plaque-
" forming cells and produced a clear dose-dependent inhibition
T- of haemagglutinin formation in mice upon oral administra-
tion. Skin graft rejection in mice and graft-versus-host
discase in mice and rats were considerably delayed by
~ cyclosporin A which also prevented the occurrence of paraly-
S is in rats with experimental allergic encephalomyelitis. This
in compound was not only highly effective in preventing devel-
m opment of Freund’s adjuvant arthritis, but in addition im-
proved the symptoms in rats with established arthritis, al-
though it is inactive in acute inflammation. This new agent
contrasts with other immunosuppressives and cytostatic
p1 drugs in its weak myelotoxicity. Experimental evidence
in suggests that cyclosporin A, rather than being cytostatic or
lympholytic, affects an early stage of mitogenic triggering of
the immunocompetent lymphoid cell.

. Whﬂ ALV L vWaaw ww x.yuxyxxup‘y veD \1uvp vuouu ucu.l.s

reversible)

Volume 12, Part 1, February 1998

Agents and Actions
vol. 6/4 (1976)
Birkhauser Verlag, Basel

by J.F. BOrReL, CAMILLE FEURER, H.U. GUBLER!) and H. STAHELIN
Biological and Medical Research Division Sandoz Ltd, CH-4002 Basle, Switzerland

actions. Some of these results are presented
here.

Materials and methods

As cyclosporin A is not water soluble, it was routinely
administered as a suspension in a 0.5% solution of traga-
canth. Azathioprine (Burroughs Wellcome, London) was
also suspended in tragacanth, while cyclophosphamide
(Asta-Werke, Brackwede) was dissolved in water. Control
animals always rcceived the solvent. The treatment sche.
dules are indicated in the legends of each figure or table,

Mice of both sexes were usually 8-12 weeks old an
female rats about 8-10 weeks: the animal strains used in t.
different experiments are indicated either in the meths
description or in the respective legend.

The assay of localized haemolysis in gel (LHG), usea
to detect both direct and indirect plaque-forming cells
(PFC), was described previously [2]. The same developing

serum as indicated in the above reference was used for
Adatantinem A tha Tl Dee

orin
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Forty-five miles from Tokyo, the University of Tsukuba is located at
the foot of the mountain from which the school and the village in
which it is located take their name. Although the university is only
two decades old, 10 to 15 percent of all the scientists in Japan are on
its faculty. One reason is that more than 40 government institutes
plus an additional 100 private institutes endowed and run by major
corporations contribute to its campus. When I visited itin 1977, the
village of Tsukuba was largely farmland. A decade later, it was an
intellectual hotbed —and one of the fastest growing cities in the
country.

THOMAS E.
STARZL

MEMOIRS OF A

TRANSPLANT SURGEON

THE
PUZZLE
PEOPLE
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screen natural substances in the soil for their anticancer or anti-
rejection properties. One product of the search was a fungus (a
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the discussion that followed, Calne said that he recently had tested
the drug, which had been supplied to him by the Fison Corpora-
tion, an English pharmaceutical company which had obtained the
drug through a trade agreement with Fujisawa. Calne was con-
cerned about the drug’s toxicity, and especially the violent vomiting

which it caused in dogs. litheimonthsocomenCalneibecame
increasingly convinced of therdrug'sideficiencies: IHowever, to me

looked too promising to abandon. It was the beginning of a dis-
agreement that lasted for more than three years.



* “The burial ground for controversial drugs beckoned. If this

was to be its fate, the headstone would be easier to read

because the name of FR900506 had been simplified to FK
506.”
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Published in final edited form as:
Eaneer 1989 October 28; 2(8670): 1000-1004.

FK 506 FOR LIVER, KIDNEY, AND PANCREAS
TRANSPLANTATION

— Satoru Todo', John Fung1. Anthony J. Demetris, Raman
Venkataramman®, and Ashok Jalnf

' Department of Surgery, University Health Center of Pittsburgh, University of Pittsburgh,
Pennsylvania, USA

2 Department of Pathology, University Health Center of Pittsburgh, University of Pittsburgh,
Pennsylvania, USA

4 Department of School of Pharmacy, University Health Center of Pittsburgh, University of
Pittsburgh, Pennsylvania, USA

4 Veterans Administration Medical Centre, Pittsburgh, Pennsylvania, USA

Abstract
Summary

FK 506 was given for immunosuppression in 14 liver recipients. The drug was used in the first 10
cases because the recipients under conventional immunosuppression had rejection, nephrotoxicity,
or both. This salvage therapy was successful in 7 of the 10 attempts. 2 of the 10 patients in the original
salvage group as well as 4 new patients underwent fresh orthotopic liver transplantation under FK
506 plus low-dose steroids from the outset. None of these 6 patients had rejection although 1 with
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MTOR inhibitorleri

 Rapamisin, 1970'lerin basinda Paskalya
Adasi'nda (Rapa Nui) elde edilen bir toprak

orneginden izole edildi ve guclu bir anti-

fungal metabolit olarak tanimlandi..

» Streptomyces hygroscopicus tarafindan
uretilen bu makrolidin huicre proliferasyonunu

inhibe ettigi ve guclu immunosupresif

aktiviteye sahip oldugu bulunmustur.






Mysterious Connections

There has also been a mystery surrounding the writing system used on Easter
Island during its inhabitance. Robert M. Schoch believed that the tablets with
calligraphy could date back 10,000 years older than previously expected. And
this would also make the island older. Schoch’s epiphany came after exploring
the ancient Turkish ruins of Gobekli Tepe, due to seemingly feeling out of
place in terms of where it is located. Schoch sees many similarities between

the Moai and the pillars of Gobekli Tepe.
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MTOR inhibitorleri

e Sirolimus, Everolimus
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Kucuk molekullu ilaclar

* Glukokortikoidler
- Immiinofiline baglanan ilaclar
« Kalsinorin inhibitorleri: CsA, TAC

* Mechanistic Target of rapamycin inhibitorleri (mTORI): sirolimus, everolimus

* Nukleotid sentez inhibitorleri
* Mycophenolic acid
« Mycophenolate mofetil

« Azathioprine
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Kucuk molekullu ilaclar

 Glukokortikoidler

- Immiinofiline baglanan ilaclar
« Kalsinorin inhibitorleri: CsA, TAC
* Mechanistic Target of rapamycin inhibitorleri (mTORI): sirolimus, everolimus

* Nukleotid sentez inhibitorleri
. ___________ .0
* Mycophenolic acid
« Mycophenolate mofetil

« Azathioprine
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Mikofenolat mofetil (MMF) - Mikofenolat sodyum
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Mikofenolat mofetil (MMF) - Mikofenolat sodyum
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‘Mikofenolat mofetil (MMF) - Mikofenolat sodyum
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En eski immunsupresif ilaglardan

birisidir.

IMPDH inhibisyonu yaparak purin

sentezini engeller.
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Hucresel ve humoral immuniteyi

baskilar.
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Siniflandirma

 Kucuk molekullu ilaclar

* Protein ilaclar



Protein ilaclar

 Antikor Tedavileri

« Tavsan Antitimosit Globulin (rATG)

Rituksimab

Basiliksimab

Alemtuzumab

Belatacept
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« Lenfosit membran yapilarina karsi

Tavsan Antitimosit Globulin (rATG)

antikorlar
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rATG Targets and Mechanism of Action
T-cell antigens B-cell antigens
eCD2 «CD 19
eCD3 *«CD 20
eCD8 * CD 40
«CD 11a 5] [Maraviros | [Tocinz
*CD 25
«CD 44
* CD 45
rATG opsonizes the T cells causing cytolysis, apoptosis, Taﬁmus
and complement-mediated cell lysis o ‘Fﬂle’"
. J v &

FIGURE 91-6 ®m The polyclonal rabbit antithymocyte globulin |
(rATG) Thymoglobulin is directed against numerous antigens N3
found on both T cells and B cells, giving it a diverse mechanism

of action that blocks signals 1, 2, and 3.
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Rituximab
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 IL-2 reseptorunun o zinciri (CD25)

uzerinden etkisini gosteren fare-insan

kimerik monoklonal antikordur
 |[L-2’nin baglanmasini inhibe eder

« T-hucre proliferasyon inhibisyonu

« Sinyal-3 yolagini bloke eder

Basiliksimab
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Figure 3. The IL-2 receptor antagonists.
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Figure 3. The IL-2 receptor antagonists.
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Belatacept

» Sitotoksik T-lenfosit antijen-4 (CTLA4) - IgG

\._J'

- CD80/CD86’ya baglanarak selektif olarak T- .. XK \ ”M:W i
hucre kostimulasyonunu (sinyal-2) bloke Tl\:fm\ 7/—

=} \ wu
MHCfpepties colq:( s J S / I ....... l
” @\i‘a o d “’)? o
¥l ‘wm J ~ "5 "‘ a "KT{’R/N 3K
* Anerji ve T-hucre apoptozisi s ﬁ/: F'j,;,_-—--z—— :—.,:—W.,»,m‘f—-;._'f”

P | \ e i b
/ Culcmpurm - ! 1 Gl 5 . d
" ) > ' ! ' — - NI Ant.CD52
P ) 4 =
_ ~

: : J Cob Al
, J cycle /-
/ FAT AP-1  NF. I 3 il N S cos2
£ N 1 NPl , S .
; ""/"I 1 ’ A (depletion)
o Mgl mRNA— A I Azathioprine IS

eder- Antgen .

-

N ——
- | S FTY7i0
. p— J S P recentor ¢
T.col — Q-—-—.—r'x/ Cel ) (I“!'!d ’f’“phoﬁ?‘f —

membrane —" recireulation)

Halloran, P.. “Immunosuppressive druas for kidnev transplantation.” The New Enaland journal of medicine 351 26 (2004):



.’/',v

V.74
,-/‘ R
Fél
\,h..mowuu.-mu.'al

 Sitotoksik T-lenfosit antijen-4 (CTLA4) - IgG

- CD80/CD86’ya baglanarak selektif olarak T-

hucre kostimulasyonunu (sinyal-2) bloke

eder.

* Anerji ve T-hucre apoptozisi

Belatacept

Ant-CD25 =
l mhh ' s Cell membrane
Aﬂ‘@' n- - r_ _lr-
presenting cell At CD154 | \ Skolimus,
P i X : Evwrcdimess
v M . J—
= - - lnlw wukin- 27/ Irnerteukin. 3

AL - L VS / @
! 3 cozs- \ ' “"U
Mg s % \j \J If ” ;0_\ ,,,,,,,,,
Antgen . o k. % J“; Y

\ )sa ' ' ' £ ;’_ MPA |
{ i '. et /:/w 3K 7t
t )

= mT‘OR | I
; .,_ Nuclectide ‘—f‘L—
- ,-cu' -
—t MAD Kinkses — i 3 /- syntkesis

/ Calcimpuri P e e i 3 t

. / : ! ‘ c'f“\s . : .ﬂ-J Ant-CO52 |
: / ( \ ) el
M\ orcle g i 3
F Cyclos Eb 3 CDS2
gr::ﬁPrn I/ NEAT  AP1  NFoll ‘ \__,./ J 2 {deplebon)
“.. Nichus mRNA— ./ Azathinprine e —
\ -~ — —_—— .
-~ — ) S0P recentor 7
Teall .~ LS ,....;.-——-"" Cel {ltered lrmphocyte =
membrane —" recireulation)

Halloran, P.. “Immunosuppressive druas for kidnev transplantation.” The New Enaland journal of medicine 351 26 (2004):



o INONU UNNVERTES|

Belatacept

 Sitotoksik T-lenfosit antijen-4 (CTLA4) - IgG
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