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$uif wozndn@ensliaTesiionnume oy IASBUAUINEUBAT (cell harvester) AT (ATDS
LY v @ v 9 I B & o ‘i‘_] FY 9 QAo
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w30l tloannanuaunsalumsaeuausie mitogen 1 in vitro HnnuduRUTAUMIEN
9/ n - a - . [ ~ 4
NIZAU (activation) LALNIINIY (proliferation) YDINQY lymphocyte NN sensitize (o
[] 9y
ADLTUBIADIOUAIIY (antigen) MING319MY (in vivo) (Smialowicz, 1995) lumsateil 14
, 8" o P , 5
@en mitogen 3 FiiaNTn1FiumNTIgaRo LPS Fuilu mitogen HNTEAUIRNIY B 1503 Con
| ¢ 4 &

A fnszduldmmg T @0d uaz PWM Fnszduldne T uaz B wad (Murphy, 2008;
3 . P ( d 2 a 1
Smialowicz, 1995) M3ItuH IHwadthudusiounanyhdiwandgs cs7BU6 Wuunasves

o ay o a [ o I o dy by
wadluszuugifuiuigniansaevaues  mazdlumenugnannsodigeldlulsama
o av o da o @ { a Q’l
Ineluvaziinmsite uazdluaeiuinlndifssiuaieiug B6CIF1 inniiga niymamajens
@ ({I . da 9 a =} a a ay o
2 mewufiilu strain Nilouldinnfigalumsfinumaivinaszougiiduiy uazilme

o da

WURN National Toxicology Program (NTP) uuzihl¥ldlumsnasumeduisineszuy

gy mmgitouldmymagananimenelumsnaaey iesnnnyshdwmmnelu
o dao 1 Lo o o o < [ 1
moiugdnaniauiings  sewihdwdues  dlduanuuazadiwanssnude
parameter AN 9 AilFUszidiumsneuaueveszuugiquiy  Hld NTP uusihldldny
a a o d a a 1 =
memdalunsnaaou sndunsdinmevesdainanelianTnaden1IoenNqNEVOIAs
nnramsnaassauladtminagoy WU lAgNINIIWMITANIABLAUBIVEN
1 . : a 9 9 ad d'sl 9
lymphocyte #® mitogen ¥4 3 %¥ila flFaanzmnaassnuitinasgundelyas
Suuannded  ldaunseianmseeuauesld msneuauedde mitogen lAnuedsnIntg
A d' aa % 9y ' Ay 1 . A '
AANAULAIN 590 nm YDI culture MU mitogen ABIFINI culture #'Ti% mitogen ¥3I9NQU
v v
Auqy esnifsdRymMeada @ < 0.05) lasimsiteialdasanaey 3 Jedovdniidwa
] a 4 § a ]
n3eNn1 1AoATIRBNIINATDY mitogenesis AoUTIBUTAT/MUIllBITULINlUMIINATEY ¥
AN uIuYe mitogen N1Flumsnaaoy uazszeznmminganlumsiamsnouaues
v
HamsnaaesluMsIan1sABUANBY mitogen 13 3 ¥ilaldwandioadsiy Ao msdams
9y 3 9y A a g Y a 4? ] as
aovauedlasmsld MTT SufludesnulSinauaadaenqulvinuyuyszaina 4 mnnds
= o Y ' Y Yy 9 " Hq ¥ v
nAsgIe ssensaiamseevauesldge diuszAuanududuyes mitogen Hl¥nseau
tazszeznaimangaulumsiamanevauess binenasnndtuasgiuannin - Awnsdl
[ 9 9 (a 4 ad 5 4 v A
msnageuMsAsause LPs tlfSinauradawifinasgiu 2x10° wraamquluiui
o =2 9/ y 9 : ' 1 9y 9y a
Wmnsnagey  daufznszdudls LPS dwa 1-500 Hg/ml hiannsanszqulvifams
AUAUDIALANAI9IN culture 111 mitogen (HIBIANMIABDUAUBIN 24 FU. MINAINS
a a d ' ' 3 .
asgdu uazudiiunlSunausadidy 2 widie 4x10° ivad/MQu MIABUAUBIAD mitogen YOI
[ o 1 a o ;Y ¥ IR 5 [
lymphocyte 11 splenocyte fansdnusudn lumsnageusuiludesldiadia sx10’ wadmau
v y 9
Sermnsonszduliiamsasuauedld (Uit 3) sieiianunduduves Lps deuminzay

wuiufie oglugae 1-100 pHgml  Hannsenszduldifamsaoumuedldlu 24 su. ms
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naasanud iielduSinausad 8x10° wadmqu LPS #i 10 pg/m! aunsadmildidans
ABUTUBIYIYA waziinnudiudil msnevauesdiegluszaugs Tdvumlasdiolsuidu
MINOUTUOT 48 %30 72 3. dau LPS 71 1 uaz 100 Llg/ml manevauealndifsefiang
wazmsaevauesluszeznm 72 vy fisanaudndos uadmeinsnevauesgeniuilediou
Sumsneuauesii 24 1. (p $0.05, 31t 6) druanududuves Lps ﬁqqa{iuﬁa 500 lg/ml
himmnzaudensnadey  mszannsanszduIfiiamsasuaussganiinguaugui lid
mitogen  T3z0zM 24 ¥, v wdenmiu nismevduesaRasinnguRILgLR
szuzm 48 waz 72 3. U 6) uazanudiudiuves LPS i 1000 pg/ml Iailndifssiui
500 Ug/ml #eludeldifamsnszdumsneuaueagendngie 1-100 HPg/ml wazannsa
aszduldifansaeuaueuRnIy 24 FU. USNNWUAINITNITAUAIY mitogen iy Chilg
waraananisnaane) manmduduues LPS uazszoznaimnzaNvemiisi ndifs
fumisonuluaisuduidaiansaeuaueidieitinasge  Fastuiuanm-ssdnse
&350u) 19 Lps Tugaennududu 0.62-160 Pg/ml uazJanmsasuausaluagie 12-96 su.
(Hildebrandt et al., 1982, Elena et al., 2003, Iwanowicz et al., 2005; Hemandez-Godoy et al.,
2008) mslgmmududuves Lps figeiy hifitlsz Towd msrzuenaneziisnums uazdalsi
Frwlimsaeuaueuiiy
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’d']ﬂiﬂﬂﬁ‘l’lﬂﬁﬂ\ﬂﬂﬂ')ﬂ‘u PWM 11"(Na1’lﬂa’lﬂﬂﬁ\3ﬂﬂ LPS ﬂﬂﬂ@ﬂ FLyaagInN

Y9y
Qv A4

YSnannasgie 2x10° wadmqu  Seawsadanmsaouausdld  Tasamsddelsuueh
YSinauradfimnzauiie 8x10° wadmau azanunduduves PwM fimanzaneglusa 1-
100 Pg/ml Taoit 125 He/ml ’dm1snﬂszﬁ'u1ﬁxﬁﬂmsmauaumaum HATMIABUAUDY
qagafiszezin 24 wu. piny wdsnniiu msneuauesanas it 8 uaz q1di 11) ﬁluﬂm
Funah PwM i mltogen fitise “w%mwm“lum'iﬂsvmumemﬂmu LPS (ag Con A 13

’Vl PWM ﬁlu mltogen ﬂﬁ"liﬂiﬂﬂi é’]’uvlg\l WTuae B m;aa (Smialowicz., 1995; Iwanowicz et

al., 2005) ﬁauﬁmmmﬂm OD i 590 nm ¥4 culture NN32AUA2Y mitogen (HOVAY culture

A 1 . [ Ao 5 L4 y 9

'lad mitogen ¥U msmauaumqaqﬂiu culture NU 8x10™ LHAN/HQU NTLAUAIY 25 Llg/ml

v o -3 7 & . '
PWM Jafiszeziim 24 sudiauuduilszang 52% mniu (3UH 8) daumsaeuausine
dat o A & o w : <

LPS 1Az Con A limgegaiiuiuilssine 147 uaz 466% audidu (U7 6 uag 31l 15)
[ 3 k4 . *

flesnndediialusutlsyina #3ulildnanssdadio PWM 91nuSEmaY n3o lot BUIN
a o a = U 9 Yt a a 4‘4 1

viindn  nufSeufsumsnaaeuhaunsansyqunisaeudueslniidsed@niamianh

' y 9 ]
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w3e T waaiesriamed ¥ lanSounnnmsld pwM 7 liemnsouenanuuanaielainms
ADUAUBUAAINMINTLAUNGY T 1503 130 B 1508

dmsumsiamsaouausved T waalneld Con A WU Con A (¥4 mitogen NN
dsgdndmmgagalumsnszquidifensaovausuiioouniy LPS waz PWM  uAnms

s a d u’: 1 3 LY
nanvadansdoalFSuauaadgs das 4x10° wadmauiull adwadstumsnadeuns

1 a [ 4 d a 1 1
ABUAUBIAD LPS oz PWM  vSunauwxad 8x10° wad/mau ihnlSuaiiminzaudens

' A wy A 1a o y K 5
NATOUNIABUAUDIAD Con A  tio lanaasunuiTunauyaaly culture 1¥geds 10x10
d U oA 3 a 1w q’: ' a
raa/may wuhasaeuausanielu 24 s, fawiniu (qUN 13) sandanmiv lildmwuns

A 3 { 4 o { a a va
ADUAUDINUANA1I9N culture N1F 8x10° wrad/mauanniin (U 15-16) lwFalfia msld
4 a (B as o o
wadmauludlSunagann  lisesazain mazdeam@dndainaasmasdrlumanioy
S A X o o Yy 9 = ' [}
wadie l¥lumsnaaey  dmSuanududuves Con A Nimanzauoylugie 2.5-10 Pg/ml

wagh 5 Pg/ml Imsaouauesgege ssoznafimunzaulumsnadevegh 48 nie 72 ¥u.
v ]
Taonmsay msnaalulasemsiteduuz  Con A (I mitogen Nilszd@niam
qegalumsnszdunsasuausalu mitogenesis assay 509a3uuiu LPS uaz PWM anidify
- a W 4 & = 4
nnmsafSoudeuduanudteon  salszdiumsaevausslasmsly [HI-TdR nSeinou
WU Con A mitogen Hilsz@nTamgend1 LPS uaz PWM lumsnszdumsaevauesly
mitogenesis assay (Hildebrandt et al., 1982, Mason and Gwanzzura, 1990, Kliger et al., 2000,
by 2 [ av dy 1 a a
Elena et al., 2003, Iwanowicz et al., 2005) #9d0ARABNUNANNIUIH drutlsedninm
#1319 LPS tay PWM Usteaufuanaiaiy 1199114338 LPS NlsednBnmwgeann PWM
ualuweuide PWM Hilse@nEnIngend LPS (Hildebrandt et al, 1982, Mason and
. . L] <1
Gwanzzura, 1990, Kliger et al., 2000, Elena et al., 2003, Iwanowicz et al., 2005) BU'Nvl‘iﬂﬁ 13
P ' Yy g . Hq Y o
aSsudourr9nnududuNmMIN auYes mitogen LPS, PWM 18 Con A 1% 1uauiveil
fuanududuiseaunnauiteou  destinnumanonmin  uazinidelinastannu
" YV v v i .
WuduiFuuzanTnsamsdisei 119 lasase  arsvimsnaasaiiosduiomanudiudun
Yy y 9 o av dy ‘i‘_l ~ L] dyd’l y A '
manzaee Taslennududuves mitogen 910NUITEH 1 UINEIAIUIFHLDIAUINONIFI
~ 2 { ] a
ANUTUTUUDI mitogen Nz 1FluMINATOY FIANITNMINSAUDIVILUANAWNNNNTINY
v " 4
Tulnsemsiveil  ilesnnmsasuauesly mitogenesis HBNIATUAUFTAYDS mitogen UA?
[ ¥
mitogen FHAREITUNTIFNALTINAA U liaNuuANA19iY ioudud mitogen ¥1iR
=3 Y Q'I dv ) a @ =) [ = L% & 4:’ = w T
AYINU AIPDNUIHNAYINUY UTHATIYD (catalogue number) IMUDUNU UAAN lot number
=1 = J Y a a [ 3 v Aav o 9
fondlanuuanametuludsz@ninmuesnsnizdu  duiu  iniseleiuiiudeamany

] . ¥
Wuduimingaues mitogen lumsnadeon drlimsdedelminnagsls

a o a =) a a o ]
NNUIHNIAY ‘Hiﬂlﬂﬁﬂﬂﬂi‘ﬂ‘ﬂiﬂn
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aw 4

= gt o ) a
Tasamsan  msaaw lulasamsdetduuzn mslys MTT  lumisdszadivums

o

aouaueluMINAdey mitogenesis MHalluawels winseevauesszgnialugll
1 é IS) o' 1 ad d' 1
yoamnsganaues  dalinahdinhluitunasgiunseaumnsaeuaueslugives
o L v @ @ 0 P = 4'4 1 ]
Snuiuvesmsiuiuan i sd@aeuil (count/min; cpm) ATaNugan wu Tums
A U IR o '
naaeInimsnovaueIge 1y culture 113 mitogen HA11/sz1a4 3000 cpm. daulu culture
In52@UAIY LPS 1ag Con A 919A1GIDY 20,000 LAz 61,800 cpm AWAIWY (Smialowicz,
' a B N ] ' o
1995) uamsdsziiumsaovausslu mitogenesis assay Taomsld MTT Razainan nszi
9 = ' 9 ' I 1 R ) ad A 9 dqu
TRwuazlismganh  Mnasglunaeimianels  manzausumsdiuitidesdui 1y

v A = o < ay o
ﬂﬂmﬂﬂ‘W‘Hfﬁ!ulei‘VliJi]VlﬁﬂEli:ﬁ‘UUQﬂﬂuﬂu

MINAABVATY mixed lymphocyte reaction
ad & Aa 4 A a 9 a a
msnagey MLR udinameunilantyse lominazdunioumeduiyinnves
a 1Y ::’ a 1Y) a1
sruugiiquiu  manaaeuiilideyaefumsaeuausives T waddemwadulamlaey
[ v Y )
nnyanaduiuanaiuly species R @ounuuMsaeUaURIRIMIgNIBITBED
v [ LY v (] o o
nayanaasiuluuyuddlod mseeuaussianmsutiusaduazWau (proliferation) Y84
' dao 1 a a o 3 L
QU T helper waansmzaseuAuLUANraaulantasy vio allogeneic antigen 113
apuaueslu MLR filsnaguilofouiunsaeuauensueu@nudy (Murphy et al., 2008)
UfnSreiiioann MLR AvmsianIued cytotoxic T cell (CTL) #IAsudyanmumsnigy
@ I3 A A A -3 1 A o Y
UAZWAMIIA T helper i¥adan MLR  CTL AilSunauiivdivssidunquisadiimiinlu
] A o w d A dy & o a 1 au e @
msan  iesdaraanseilawesumziignilgnats  Tasamsidelildnanesiaunns
NAADUMIABUAUBNDY CTL  uadenmwizaaudaditminadey MLR lagianis
A Iq 9 =< a 1
ADUAUDY UV one way response (WNOUszgnaldlunmsfinyimenyIne, wu asvaey
a 1 1 [L d { @
ayu Insmwzsiahiinanssnuremsaouaueauss T helper wad luwadduilasvas
@ A a o 9 A9 Yo
avannayu lns lavasslunasanaass (in viro) W3oo1vMIoNTadINTINVEINY R TATY
asanaayulng (n vivo) HOZATIVABLANUAINITAIUMITABUAUDINAD allogeneic antigen
luvasanaass MIIANITABUAUBILL one way mixed lymphocyte reaction 44 in vitro ¥
9 = ] .; 9 {I A d’:
Wnsudamalinnuvanedisdy  MMInaa@uiunul two way response ABNA
1 1 1 A s £ ) a 9
responder 1a% stimulator AeFhomsaBLAUBIFeTUNaziy wlimusadsdivldn ms
{ A 3 @ 1 v e
aovauesly MLR fNuduvieaaasiiaunguinnavesmsanadenguaadly  responder
N 4 ! o 3 = Q(
W30 @ stimulator lagmwizminaassildaasanalasaselunasanans msafaevlignd

3 1 4 A 3 A 3 3
ﬂaﬂqmmaah responder 1199 stimulator H39YN 2 NQU
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d
Tunmsnanesldidenmadnnihuvesyhd Cs57B16 Wuwad responder 304
. . ;
annsanouauedld unz Wiradnnfhuvesydhd DBA2 ilu stimulator teuMUIEARH
Al é L4 o 1
Hlumsignaw delumsnaaes wadanny DBA2 wzgniisdu lildannsoneuaues’la
' o " . a o a >
Tat1ius Ay mitomyein C 50 Pg/ml Wuszozngi 45 widi i 37°C aungiidenvyuhdsis
o oA b A = 2b ¢ = 2d
2 MeWufWe 191y MLR 11189910 M1y C57BY/6 i haplotype H™ e7u DBA/2 i haplotype H
é A Q/ § d’ o A
FANUUANAAUTN major histocompatibility complex (MHC) class II sazdluinauiualy
sruugifuiui anuuandetuuesTisAui MHC class T iudamsdngluns hivendu
i ¢ b4 (] ! A
mstlanaioiad ioilele (Roitt et al., 1998; Murphy et al., 2008) FIMN1BAINIABUAUDY
lu MLR fimge $rwdonsasdeda uazluanaved MHC class 1T UUAIYDY stimulator cell
Wuiledendnidnnglunsnszdumsnouauesves MLR
ao dy Y o aq Y s :4
Tasans3veil ldwanniinaaey MLR Tas 1% MTT Jamisaeuausaunumsld
ac {o S A @ o { a ; i
PHI-TdR @035 uasguiiianisly thymidine vouwadiNodunsizn DNA NNuvy tile
d a [ ] ¢ A ¥
iraduesszuugifuiunsuausslaslimsuiawadiiuiy - wanisnaaesly MLR adwads
AUMINATDUAIY mitogenesis AT 1FaA1IzAMINAaBIAATINAsT A 1S CHI-TdR vl
@ o a a o a ¥
aunsatamsnevausslasld MTT 18 Sududeaiuy/Sunausadues responder TrmuAu
5 ' o 5 A 5 s P K A1 oA '
10 1x10° rad/mauiilu 4x10° w3e 8x10° waa/mau deldanmsaeumuosmitianels e
ANSUSAI1EIUVBY responder AD stimulator LAz ITEZAMMINZAYIUMIIANMIABIAUD
2 liuanarsonamiildnnisinasgiu Aelddnsidmuos responder:stimulator il 1:4 uay
SamsaouauadluSuil 4 nie Suil 5 wazmsaevaussiiia liuinziiumsaeuausives
I'd =1 1 = g as & ' " y . .
(429 responder (HBeFMO@EY NS 121HAA stimulator REUTINILLINYAd lAglY mitomycin C
£ y . {qu A v ad Yo o . L. A o o '
#4031 mitomycin C WUITMIATTIU WURGITVITNI 1F39T (irradiation) tWBTUFINILLI
I'd o [} ' . . 4
@adue stimulator M 1¥ LidnsanouaUDIAD allogeneic antigen UDIYOA responder
& w &
(Harrison and Paul, 1973) nalnn1580ngNTv84 mitomycin C AiBN1S crosslink DNA #agug
[ I'd 1 [ @ L4 = [ o °
MsdunsIzy DNA dawasensdaniizd RNA uazlisduan q molumadliasdiag
@ ﬂ’ll S o . . [ 4 [
Fauiuradn 183y mitomycin C 393199 insiaad (cell cycle) g S phase 1oz G2 phase $109
aw dy LY o q’: 1 J
(Malinowski et al., 1992) minaaeslulasamsivedl mivayugnidudimsiuasanyes
. . a Aol o . AN Yo X . -
mitomycin C j‘ﬂ'ﬂ 20 ¥¥Auwad  stimulator N1ATY 50 Hg/ml mitomycin C Tiansa
] 4 [ 1 =1
ADUAUDIND Con A mitogen 14 tlBITEZIM 72 FUMAIWIANMINIZAU o1 lsna Tums
' d H ) ] L7 o o
AfSouMoUNITABUAUBIAD Con A YBULAR stimulator NWIUNITLVAY mitomycin C LA
] [ { 4 1 I [ . . o '
Ni'185uAY mitomycin C Huntauled wadh 1450 mitomycin C HaannsoneuaUBIAD
- v ' ' P (] @ . .
mitogen Tuudi 2 181ha 3104 21 n) uazmsnevauesszosniusadh 131AsY mitomyein C

' o A < { o “ 5 1 1
Uszanm 40 % ualuduil 3 wad stimulator 711A5U mitomycin C ldaunsonsuausIie
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Con A 'ldde 11 Tuvaziradn 1145y mitomycin C aerinsonouausne Con A uaing
apuaueIiandineInfiszeziat 48 wu. (UA 21 ¥) uMIEANWITAA stimulator ALin
$9uAY mitomycin C laildmeonuadiui udausaudayad Idthelugessezna 12 Ju
E 4 v E 4
usnuaz Tdamnsautiawad lddauszoznmdssinadun 3 danfu msiamsasvausaluy
A o Ql ﬁ' Ll 1
MLR #anseiluiuil 4 e 5 Jnhemdlunmsnouauedves responder tRosrhedsn Mo
- . L4 9 1a va o o
dlu one-way mixed lymphocyte reaction fa1szzfmmsmﬁum@ﬂgnmmmmﬂumsmaen
9 a a ay o U 9 a = o a d' a
MLR luduiwemerssuugiguin wodud TuFangug mallanisnaaeufodn one-way
3 i 1 o 1 a a wva q’: Wy P
mixed lymphocyte reaction Ligaenniin ualuFalRa wenssenneslildmsaevaussiigs
a 9q Yas é 9 v @ udéd 1 9 as 3d"d’
i wdldfunesuddldastuiuanmssd Fdinnulnimsly 33 MTT Neiiiiesnn
u’l’ 1Y 3 ] d . " . (Y & A6 o
Tumeumsduiamsutiauyadues  stimulator 1A  mitomycin € ifuiledonilaidisey
wenmiionniladedu ilesnmifnsoimeuausslu MLR Wumsaouausauss responder
v o [ o 4 o [y o &
@® MHC class IT Taginw1z HLA-DR dmumaauyud nie H dmiuradnydsaiuluaa
a 9 av d" a . 3 a Yy @ a’: ] o o
Alelulaseamsoll  U5ua mitomycin ¢ NlFAveamnsadudimsuliuranvousad
Qg v a = {a '3 LY
stimulator  u@ liAs ItinamsifasundasTdsfunruraduinin Tasmwiz MHC class II
b4 . 3 ‘; a ’ i aw 4
msizmldnsaouauesves allogeneic T IvaaaARIaY (Stivaktas, 2008) Iasamsiveil 14
anududues mitomycin ¢ AWATNATBLINATTIUNTWNUYDIRBIUHTANMTNEING

a LY { LY og a 4 ~
szuugliquiu  Wlddudimsinigvourad  stimulator  M@sounIVYENd  DBA/2

o B v Jda v 9
(Smialowicz, 1995, Auttachoat et al, 2004) mszilumeiugAvIfvinansldlu
Y
aw ] @ [ @ Jd [ (]
TasamsI9e msnaaeetuuz Ny 2 TUUSANAI9INTY mitomycin C 1¥0d stimulator &4 131
i d . 4 LY (] @ 1
@Y 1HBINAWAA stimulator N1 1ATY mitomycin C UNWNAIURTWIT0ADUVTUDIAD Con A Tu
v a 2 Y] o =2 a Asa '
18 48 aw. (U0 21 n) FwamsnaassaeandesnumsfnylTeuisumsidinegues
g 1 o a,/’ [} o a1 [ s
¥ad stimulator Agndudamsuiaradlasldifars q Ae mMan1w5ed (iradiation) M3l
1 @ 1 a d 1
mitomycin C 11a¥M51% cyclosporine WUMIINBTIF noldifanmsmeveuradgenns
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