Laboratuvar Hayvanlari Bilimi Ve Arastirmalarin Planlamasi
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Laboratuvar Hayvanlari Bilimi

e Laboratuvar hayvanlarina ait
parametrelerinin calisiimasinin
yaninda,;

 Biyomedikal calismalarda varyasyonu
dusuk, guvenilir verilerin elde edilmesi icin

e Hayvan deneylerini planlamak, deney
sirasinda gereksiz aci ve agrinin
Onlenmek, verilerin saglkli
yorumlanmasini saglamak, gereksiz

vb. konular
amaclamaktadir




Kapsanan konular: genel

Lab. hayvanlarinin

Hayvan

Laboratuvar hayvanlarinin

Genetik ve mikrobiyolojik

ayvan kullanim

ayvan

ayvan deneylerinin S| ve idaresi

Acl, ~inin onlenmesi, analjezi, anestezi,
otenazl




Kapsanan konular: genel

Rutin ve kapsamli |
Cerrahi ve mikrocerrahi

Hayvan deneylerine

_aboratuvar hayvani barindirma ve
Kullanma teknolojisi

_aboratuvar hayvanlari igin bilgisayar

yazilimlari, veri toplama ve gorunttleme
teknikleri

e EQitim ve uygulama

e Laboratuvar hayvanlari birimlerinde
calisanlarin sagliklarinin korunmasi




Komparatif Tip Karsilastirmali
(Comprative Medicine)

e Bunlara ilaveten

— Insan hastaliklarinin mekanizmasini agiga
cikarmak ve tedavisi amaciyla hayvanlarin
kapsamaktadir.




%71 The Department of Comparative Medicine - Microsoft Internet Explorer QE]
Dosya  Dozen GHUndm Skkulamlarlar Aveclar “acne }*

@GEF A > Iﬂ @ _.‘| 7 I ara "::';":;f"ﬁlklfllhnllarlFr E’:‘? < L= = _I

Ak I@r" hittp fpesnat hapkinsmedicing arg, comparativemed oloef

:.v'-i Gl Ei=claablar =

&
MEDICINE
ABDUT MOHMS HOFKINS MEDICINE HEALTH INFORMATION | ®ATIEMT CARE | RESEARCH | EDUCATION « HOME
HE B ERARTIAZNT OF .
COMEPARATIVEIVIEDIGRE ‘F
Ering This Page
| MATION: _ . BRI i . :
add AL comparative redicing is-a discipine n whica znimals are s7Ldiec o
Research discower Lhe mechiznizme ol bunan diseasz Sach compaiebive sLadies are
Training Programs crtcal ko o= medical reseerch_ﬁnrr ke Ia:u;uratu:urf,-' berch ta the
: petents’ kedsids end develcp rational praventior and treatment for both
Comparative Pothology :
humar and snirral dsaases,
Labwralury Animal Medicine
Phenotyping Core Wt it stronc emahacis on develoaing
Retrovinis Lab arimal models of huaman dizease and long
Etiployhi srtrEdi csitianal !1|5t|:||'1{.|:|F prc_;luc ng leaders in academiz and
Opportunities induct-ial sctaings, thz Dopartment of
Comparative Medicine conducts groLnd-
MNews & Furnts ; 2
brzaking research an anmal diseases and
foart s | arimal models of haman dizeases. Research
Make a Gift actwity in tac dopartmont ic robust; the
st'orges: areas ars animal mocels of AICE
. ard stud es Cf radent models of cancer ard
Johns Hopkins cerdiovascular disezss
Animal Care Cur Mission
and Use
= “he Daepartimeant of Comparative Macicine provides lzadershia in bicmediczl yeig
|

resSRAN T rhoAanimal anc hinman d seases and 3ssists wibh the aralkh Andd

8 Trierne-

| Bl versottroserant . TR G P L 1y

| B ﬁ &) el E GHLM 3t Farvard Yiga, | .'E‘] Lyisicn of Lompearatl, .
r —FF




%" 1 ah Animal Care - Comparative Medicine - Staniord |Iniversity Schoal ot Medicine - Microsaft [nternat trplorer g =l

Dasyd Ui Skullandenbar Sraar Yardn J?
- ) & = m — N3 ) - — T
@ Gan v | K] | e | gl | 0 T SikFallanlanlzr -&2 P ® A
BCres _EJ ht-pe i stankard.edi froonpmedjAaninal _ear= fgnideines . bEml 'V[ ak Bagdabla
| oAl i) =! b L B T d A P 5 ey T S S S S - . TP =
STANFIRD UNTWFRSTTY + STANFIRE HOSHTTAL A CIIRICS - LUCTF PACKARD CHTIORFEM'S HOSPTTRL - A |

SCHOOL HOME IRSTITUTEE DEPARTMENTS

STANFORD ‘

F 4

Comparative Medicine

Education =

SEARCH

B COMPLIATIVE MEDIC MNF O Y
< ALL OF STAMFORD MEDICIKE

Research « Laly Animal Cure ~ f Communily -

Zchool of Medizine Home > Comparatve Med cne = Lab &nirmal Care

COMPARATIVE MEDICIME

 llame

* Fduratinn

' Rexearch

~Lab Knimal Cara
PYEL Uirectory
' General Informabion
' Policies i Proceduws-es

Hest Practces
' Raraarch fupport

'The Stantord University
Animal Care & Use Neogream
F Communlty
* Jobs
F Contact Information
* Prevelerinary Club

| Cuick Links ™

SCHOLDN -WwWiE
INFORMATION

* Patient Caore
Oparyiaw

Vetenmnary Medical Carc

EopwEnve Wedicire
Sl ey, Diggnusis, Tredbmerl dod Curbral of Disedse
Crergercy CEre
Aqestiesia and Aralgesiz

o |ntrodLction
Armphikbians
Ciocs
FFEITETS
Mlize
Pigs
Primates
Hakhits
Hats
Humingnts

o Beferences

o Soicery il Pusiope dlive Cerz
» [thanasia
o et 1 Neccmmendcd Agents a0d Mcthods of Euthanacia _isood by

Speces
o Pert 2 Commeats o Becommanded Agents and Metaods of Euthanasis

(o T o T s o s T o

Preventrve Medicine

£ Intermzt

BEo™

@.umsln Labera, . Irl @.'ﬁahstes of T, | @HTLP-(M[E'I‘E[... | [5] Merosar e, . !_‘T«' @@ﬁ%ﬂ 1056
e 1 T ————— e E——— e T ——



@ Divisian nff&nparaﬂue Medicine - Micrasoft Internet [';q:ulnmr = [|& ﬁ
Domes Docen  Govondr Sikkolamlanlar Srsglar Yarom ﬂ'

@'ﬁfl v ] x| | A -!.E.r' " e kul 2nilerlar @
= v e m| () p-lEE g ekl £

Bilres &__“ bz ff e 2er. b gov comasratlee_med. acp | E Lk

Faitarlar
. —

| Biomedical Technolegy ! Clinical Research i Comparative Medicine ! Research Infrastructura

LRaER 15 F|.E: 2, and fepo-t: Lompd rapnve rﬂfdh':lnf_‘
| Comparative Medicine
| FReques: for Bpplicasicn s,
Frogiain Aunmwg menens,
znd HoHces
FnmaArAhes Yadinine i =
i T T e Dkdsien of Comparathe Madicine (DCM) halps 1o meetile neacs ot b omedlcal rasaarciers “orhiglb-cua Iy, d ease-tee arimals 3o
¥ Fublicatio=z: Mans, ase SpREAliGE A A =l re-pare eililins T ogbe gear I cmcera e smeernenk= qoi o eaels Tha Dcod o os oalic il prithiad B iS4 )

Frarrts senters ard tasi-fiele staticns primace Ereeding aqc rescurnc e-relstae projacts, ceve apnart o narwmizliac ac nonmarirsl an atima mode
Fhaws ard Evanks

ik ‘eacUmes, postdactaral trairing, aic avariety o7 esearh projects, Th2 CCM i3 co nacsed ofthe followirg pog-ana;
| A= g P

o | almral wpAn Al Seiarres

- i)

Matichal Pri-mate Rosearzh Zoentess
Blcloglesl Reposianas
o Houhngralvidel=s a3 bla giidl= Brs-znck
s AIDC Arimnal Mode 3
e [IH Chimpaimes Managarmsnl Pracesn (kew kapar Sysiaale
Ezceqsn —anlrg and Capee Cleo2 Opimen:
Inw==tigatn - siliste -] Bes=ach Grants
OmalDusiress Cpporunities

Brimowmczerreniz Toa -k H Bnse nilialier 70 erndgnd eaicow Boocke ol wice e d Pheoocypie Cals - porcidesode gils 072 0w eaeh el b
zompanies (Delagen, Ire. atc Lexicon Garelies, Ing o supply Enozkcul mouse | nes ard extsr sive pheactsaing data ovthenta bkl [ end its
soiarthe FCII'I]"IDTG. M= vl aroad 2 b eroscarza t:lr“"lr“"anI[‘_" i azecsstoche mousSo r2oouscos ard cala tl'l"lZIJEh MZHR GJFFIEI"IEU moauzc
"BACSHar es atar 3 perlod creevaral mokchs wheh will Ko racdired [o expard tiese inzc. Dta detalling he lnpacd oftha speciic Jene dalaion

Artha mnEe's aFenntpe, whizainel des apprararce aFalth, ftneas ahae nr, aailite o repedoee, anclradio o ea sed mis nsenp cclats ara [
A s el ; |

8 I-carmat
) W-.: .ﬁ;-'l SRCK A Harwan Me.. 1 3 : E TeDger ne ol 2. !-! @ icisnll Posee 3yinl | . .r“ﬂ'm---g m&ﬂl 3 #r




Bilimsel dergiler

o Impakt faktorleri oldukca yiiksek
o Ciddi yerlesik organizasyonlar tarafindan
yayinlanmakta
* Bilinen dergiler genellikle
— Amerika

— Avrupa
— Japonya kokenlidir




llerleme ve gelisme icin hayvan deneyleri 6n
kosul olmustur % 97

Calismasinda hayvan kullanmis olan
% 74

Hayvan deneyleri hala gereklidir
% 74

Henlz tam bir alternatif olmadigindan hayvan

deneylerini kisitlamak tipta gelismeyi kisitlayacaktir
% 97




kornea transplantasyonu, lokal anestetikler
iInsulin,distemper asisi

modern anestetikler, difteri asisi

antibiyotikler (penisilin), bogmaca asisi,acik kalp

cerrahisi icin kalp-akciger makinasi

bobrek transplantasyonu, hipertansiyon tedavisi,
kalp kapakciklari, kardiyak pacemaker’lar,

polyo asisI kalca replasmani cerrahisi




kalp transplantasyonu, koroner bypass,
kizamik asisi

sttlr/cerrahi teknik gelismeleri, Ulser,
astma, [6semi

CAT scanning,antiviral tedavi,rejeksiyona karsi
llaclar, prematir yasam destek sistemleri

Insan menenjit, kedi |6semi asilan

anti-HIV ilaclar, yeni kemoterapoétikler, kistik
fibrozisin genetik tedavisi, antidepresanlar,

sagirhk ve paralizi icin elektronik implantlar




Avdinlatmalk,

COozum getirmek,

Kavramlara, kuramlara, ulasabilmek icin
yapilan,

planli ve bilimsel bir calismadir




Etkisi Olculebilecek islemlerin

Deneklerin verdikleri

Sonuclarin karar verme
safhalarini iceren bir arastirmadir




Yeni bir biyolojik elde etmek

Hastaliklarin arastirmak
Cerrahi etkinligi arastirmak
Hayvan aydinlatmak




Zarar vermemek
Saygl duymak

Olanlari ayrintisi ile kaydetmek
Durust olmak

Gizlilik

Olculebilirlik




1. Deneyin S
2. Deneyin yuruttlmesi
3. Sonuclarin degerlendirilmesi

4. Si




Konunun belirlenmesi
GoOzlem

Orijinal fikir veya problemin ortaya
konulmasi

Bilgi toplama
Degiskenlerin belirlenmesi
Hipotez kurulmasi

Hipotezi gerceklestirme yonteminin
pelirlenmesi

Arastirma protokolUnun hazirlanmasi




Alternatif yontemler

Canli hayvan kullanma nedeni, En dusuk
sayida hayvan, Uygun tur-soy

Agrili yéntem, anestetik, analjezik ve

sedatifler

Orijinalligi belirtiimeli

Hayvanlarin daha once kullanilmamasi,
Barinma kosullari, Beslenme durumu

Anestezi yontemi , Cerrahi ve teknik, Cevabin
degerlendirilme yontemi




Cerrahi sonrasi analjezik kullanimi, Enfeksiyon
ajani

Fiziksel islem, Davranis degisikligi

Bakim sekli ve kimin yapacagi, dtenazi yontemi
Calisma kontrol gruplari, Toplam hayvan miktari
Proje butcesi, baslangic zamani ve suresi
Arastirma ekibinin gorev tanimlari yapilmalidir




Hayvan Deneylerinin Planlanmasi

Hayvan deneyleri, maksimum dlzeyde bilgi saglayacak sekilde
planlanmalidir.

Cok az sayida hayvanin kullanilmasi, deneydeki gercek
muamele etkisini ortaya cikarmak icin yeterli olmayacagindan
dogru degildir

Deneylerde gereginden fazla ya da az sayida hayvan
kullanilmasinin 6nine gecmek icin deneye baslamadan 6nce
CJERIEIMEN

Gerekli hayvan sayisinin istatiski yontemlerle belirlenmesi
gerekir




Hipotezlerin Test Edilmesi

 Hipotezin test edilmesi; En basit sekliyle; bir deneysel calisma
ve kontrol olmak Uzere, iki grup hayvan tzerinde yapilir.

Deneysel Birimin Tanimi

Hayvan deneylerinde kullanilan hayvanlar; bagimsiz olarak
herhangi bir deney grubuna atanabilen “deneysel birim” olarak

tanimlanmistir.
Dolayisiyla, bu birim istatistik analizlere konu olan birimdir. Ancak,

bu deneysel birim hayvanin bir bolimu ya da sistemi olabilecegi
gibi bir hayvan grubu da olabilir




Deneyin Biiytikliigiiniin (Deneysel Birim
Sayisinin) Belirlenmesi

Bir deneyin kac denekten olusmasi gerektigi bir cok
yolla tespit edilebilir.

@) Ornek sayisinin matematiksel esitliklere dayal
olarak belirlenmesi

(b) Kaynak esitligi yontemi ile belirlenmesi

(c) Tecrubeye dayall yontem ile belirlenmesi




Deney diizeninin se¢imi

Deney diizeninin secimi bir cok faktore baghdir.

Bunlar arasinda: bir hayvan uzerinde birden fazla

test edilebilirligi, birden fazla
yapilabilirligi, deney icin saglanabilecek hayvan sayisi,
incelenecek , zaman ve maddi olanaklar
sayilabilir.

Dikkate alinacak en 6nemli faktor ise, deneyi etkileyebilecek
olan faktorlerin sayisi ve tipinin tahmin edilmesi veya
belirlenmesi ve muamelenin yapisidir (basit ya da faktoryel
olmasi).




Deney diizeninin se¢imi

e Daha iyi deney duzenleri ile bulgularin kesinligi artirilabilir ve
ayni deneyin daha az sayida hayvan kullanilarak yapilmasi
mumkun olabilir.

Dolayisiyla, calismaya baslamadan 6nce uygun deney

ve buna analiz yontemlerinin
dikkatli olarak secilmesi arastirmanin basarisini arttiracagi gibi
daha az sayida hayvan kullanimini da saglayarak sorumlu
hayvan kullanilmasina katkida bulunacaktir.




Bazi Deney Diizenleri

Tamamen Rasgele (Randomize) ya da “Paralel”
Dluzenler

Randomize Blok Duzenleri

Capraz (Ardisik) Dizen

Latin-kare Duzenleri




Etik kurul basvurusu

 Amacl anlatan bir baslik
— Uzun olmasindan ¢cekinmemeli

e Arastirmacilar

— Deneyin kurgu asamasindan makalenin
(mutlaka yazilacakmis gibi) sonuna kadar
emek harcayacak tum bireyler yaziimal




Proje destegi basvurusu

e Esas acisindan etik kurul mtracaatina
benzer

— Olabildigince ayrintili olmali
— Etik kurul onayi alindigi belirtiimeli (TUBITAK
projelerinde sart)

— Kullanilacak malzemelerin gtincel olarak
tedarik edilebilirligi ve tahmini alim zamanina
kadar da tedarik edileblilir olacagi tespit
edilmel

e Guvenl firmalar, bilinen markalar




Zaman/Maliyet boyutu ve kaynag!

Etik kurul onayi

Uygulanabilirligin teyidi/Deney planlama
Uygun veri analiz yontemlerinin belirlenmesi

Sorumluluklarin dagitiimasi

Personel egitimi /Esas arastirmaya gecis/Veri
toplama/islenmesi.




Kozmetikleri test etmek amaciyla
yapilanlar

Askeri arastirmalar (silah)

Bilimselligi tartismali olanlar
Onlenemez 1zdiraba neden olanlar

Alternatif yontemler arastiriimadan
yapilanlar




Verilerin anlamlandiriimasi,

Ciktilarin tamamlanmasi ve teslim edilmesi,

Idari islerin tamamlanmasi

Deneyimlerin degerlendirilmesi ve bunlardan ders
cikarilmasi.

Sonuclarin bilim dinyasi ile paylasiimasi.




Kafesleme sekli islem sayisi

Oda isisi Ventilasyon .
Kafesteki Yas Islem siiresi
hayvan sayisi cinsiyet, Metabolik
durum | Metabolik

. lireme
Diyet ve su durum

=&
Hastalik # Stres

ol Isik
Giinliik Coklu Genetik  Biyolojiks# Siklusuve = Deneysel stres
islemler kafesleme ¢ t6rier ritim suresi

Guraltii

Hassas bakim Agri ve sikinti




Klinik etyolojiye yakin olmali

Klinik morfolojik 6zellikler bulunmali
Degisiklikler kademeli sekilde olusmali
Klasik patofizyolojik strec¢ olusmali

Uretilebilirlik yiksek, mortalite duistk
olmali




Rat yasi (ay)

Rat yasi (yil)

Insandaki karsihig

1.5 ay (puberte)

0.125 il

12.5 yil (puberte)

6 ay
(sosyal maturite)

0.5vil

18 yil
(sosyal maturite)

12 ay

1 yil

30 yil

18 ay

1.5 yil

45 yil

24 ay

2 yil

60 yil

30 ay

2.5yl

75 yil

36 ay

3vil

90 il

42 ay

3.5vil

105 yil

45 ay

3.75vil

113 yil

48 ay

4 yil

120 yil




e Eriskin bir raticin her 1 ay 2,5 insan yilina
esittir

* Menopoz
— 15-18 ay (insan 48-55 yas)

* Yasam suresi
— 2-3,5 yil (ort 21,6 ay) (insan ort 66,7 yil)
— dogal ortamda <1 yil




Nabiz sayisi

Solunum sayisi

250-450 (350)

77-115 (92)

325-780 (470)

94-163 (130)

77-138 (110)

20-34 (24)

130-325 (260)

22-35 (25)

105-150 (115)

32-60 (40)




Deney hayvanlarinda
dolasimdaki kan voliimleri

- Kan voliimii (ml/kg)

I




Hipotez olusturma

Etik kurul

— Hazirlama

— Basvuru

Proje (kaynak bulma)

— Hazirlama

— Mdiracaat

On calisma yapma
Deneyin yapillmasi

Ornek toplama & ulastirma
Sonuclarin toplanmasi
Veri yorumlama & istatistik
Ozet yazma

Bildiri sunma

Makale yazma




Makale hazirlama ve Kavramlar
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Yazarlik Kavrami

genel olarak yayinlanmig bir arastirmaya entelektuel
katkida bulunan bir kisi olarak dtstnaltr

eserin en azindan bir bileseninin sorumlulugunu
ustlenmeli, her bir bilesen icin kimlerden sorumlu oldugunu
saptamali ve ideal olarak kendi yazarlarinin yetenek ve
durustliginden emin olmalidir




Yazarlik Kavrami

1) kavrama ve tasarima onemli katkilar sagliyan, verilerin edinilmesi veya
verilerin analizi ve yorumlanmasi islerini yapan

2) Makaleyi hazirlamak ya da 6nemli entelektiiel icerik icin onu elestirel bir
yaklasimla gbzden gecirmek

3) yayinlanacak olan makalenin nihai onayi




Yazarlik Kavrami

e Arastirma grubunun finansmaninin, veri toplanmasinin veya
genel denetiminin tek basina yapilmasi, olusturmaz .

e Yazar olarak atanan tim kisiler yazarlik hakkina sahip olmali ve
katkilarina gore olanlar listelenmelidir.

e Her yazar, icerigin uygun bolumleri icin sorumlulugunu
ustlenmek icin calismaya yeterince katilmis olmahdir.
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Rat liver fibrosis regresses better with
i ] : - y - ’-) i

pegylated interferon «2b and

ursodeoxycholic acid treatments than

. ‘mrﬁ«l‘ﬂ:d' T pMn™ O O LaTa 0~ « o padaia,
from quescent HSCs, or other liver cells. na—
Although it 1s not completely known as to how  JAnimals and treatment strategies
apoptosis of HSCs s controllad in the liver
regression or complete resolution of fibrosis
may be possible through removal of the activated
HSC population because this cell population is an
important source of both ECM and TIMPs. There-
fore, induction of HSCs' apoptosis and thereby
enhancing the recovery capacity of the liver while
etlectively treating the underlyving disease may he a
promising antifibrotic treatment strategy.

Interfercns, which are used widely in the treat-

ment of chronic viral hepatitis, are biological
proteins exerting functions in various cellular
activities. Depending on the type of molecule.
interferons have antiviral, antiprotozoal and im-

munomodulatory actions, with effects on cell

Y ol B ¥ n] o

The study was approved by the Institutional
Anmmal Use and Care Comnmuttee of Gulhane
Medical Academy, Ankara, Turkey, and was
performed in accordance with the National
Institutes of Health guidelines for the care and
handling of amimals. All the anmimals were fed
siandard rat chow and water ad libinem, and
housed in metabolic cages with controlled tem-
perature, with 12-h heht/dark cycles.

Sixty male Sprague-Dawley rats weighing
250—-400p were randomly divided into four
groups, and injected s.c. with 2mlkg of sterile
carbon tetracloride (CCly) at a 1:1 ratio with olive
oil twice weekly for 12 weeks in order to induce
liver fibrosis. Hepatotoxin injection was stopped




Methodology
Animals end treatment strategies

The study was approved by the Institutional
Animal Use and Care Committee ¢f Gulhane
Medical Academy, Ankara, Turkey, and was
performed in accordance with the National
Institutes of Health guidelines for the care and
handling of dninml% All the animals were fed

standard rat chow and water ad [libitum. and
housed in metabolic cages with controlled tem-
perature, with 12-h light/dark cycles.

Sixty _male Sprague-Dawley rats weighing

250-400 ¢ werz randomly divided mnto four

groups, and injected sc. with 2ml/kg of sterile
carbon tetracloride (CClg) at a 1:1 ratio with olive
o1l twice weekly for 12 weeks 1n order to 1induce

_] . ] - ' ] ]
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Institutes of Health guidelines for the care and
handling of amimals. All the animals were fed
standard rat chow and water ad [libitum. and
housed in metabolic cages with controlled tem-
perature, with 12-h hght/dark cycles.

Sixty male Sprague-Dawley rats weighing
250-400 g werz randomly divided into four
croups, and mjected s.c. with 2ml'kz of sterile
carbon tetracloride (CCly) ata 1:1 ratio with olive
oil twice weekly for 12 weeks in erder to induce
liver fibrosis. Hepatotoxin injection was stopped
by the 12th week. Then, Group I was observed
for spontanzous recovery for 4 weeks. Group 11
was treated with PEG-IFNa2b (1.5 ug/kg), 1m.,
once weekly, Group III with UDCA 25mgkg/
day via gastric tube. and Group [V-—with a
combmation of these two drugs with the same
regimen. Treatments bzgan 3 days after the last
injection of CCl;. All the rats underwen: lapar-

atomv nnder Qavoaflnranse Sevoarana®™ [ tamd




cirrhosts, and exerts direct effects at cellular and
molecular levels by stabilizing membranes, affect-
ing signal transduction and regulating immune
responses. Long-term UDCA therapy signifi-

Histopathological examinations

Paraffin-embedded tissue sections were stained
with hematoxylin—eosin, examined, and scored

262

by two pathologists who were blinded to the

treatment protocol. The degree ol hbrosis was
scored as (0) absent, (1) slight, (2) moderate, and
(3) severe according to a previously used method
(31) with small modifications. Histopathological

evaluation was performed twice in fhive sections
per slide from all animals in each group.

Peg-1FNa2b and UDCA in liver fibrosis

power fields from each specimen were deter-
mined.

TIMP-1 and MMP-13 measurements

Liver TIMP-1 and M MP-13 levels were measured
by using two commercial kits (Catalog Numbers:
DTM 100 and F-13M0Q0, respectively, RD Sys-



random high-power fields from each specimen.
Apoptotic bodies in a distribution compatible
with parenchymal cells were not counted.

Demonstration of activated HSCs

The tissue samples stained with the TUNEL
technique were stammed lor monoclonal rat anti-
a-smooth muscle actin (anti-a-SMA. Sigma St
Louis, MD) with the labelled streptavidin-biotin

Hydroxyproline measurement

Liver tissue hydroxyproline measurement was

(32) with small modifications including duration
of mcubation ol samples m Ehrlich's solution
(35min at 60 "C instead of 25min at 60 “C) and
dissolving hydroxyproline in the homogenates by
concentrated HCI at 110 °C.




Fig.&. Apoptotic activated hepatic stellate cells (arrows) in Peg-
IFNa2b plus UDCA treated group. (Double stamned with
TUNEL and ant-aSMA, =400)

collagen types. However, collagenase activity
decreases as the fibrosis progresses (5-7) through
actions of TIMPs. The TIMPs interact with a 1:1
stoichiometry with MM Ps to inhibit their activity
(34). TIMP-1 was shown to be an important
regulator of cellular growth and apoptosis (35,
36). Although TIMPs were reported to inhibat
apoptosis of several cell types independent of
collagenase inhibition (37, 38), there is an anti-
apoptotic activity of these proteins on activated
HSCs mediated through inhibitory effects on
MMPs (18). It 1s not completely known as to
how apoptosis of HSCs is controlled in the liver.
As activated HSCs are important sources of both
ECM and TIMPs, regression of fibrosis may be
possible through removal of these activated cells
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