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All accepted manuscripts are subject to copy editing 30 reprints
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lo Bull Chtang lral AMS

, ABSTRACT

RUBELLA ANTIBODY STATUS IN TTEAI,TIIY
PEIISONS OF I-ORTHEBN IHAILAD{D.

SUPATRA PEERAKOME B.SC. ( MED. TECH. ) M.SC, (NII(RO.''

JIRAPORN SUPAWADEE B.Sc. (MED. TECH.)-
KUMPOL PANAS-AMPOL M. D..

A serological survey to delcrmlnc

rubella immunity by haemagglutinatiou

inhibition test was conducled axlong

healhy persons of age tess than I year

up to more than 55 Ysars old who

tived in Chiang lvlai province. All
subjects..284 cases in 1977' 352 cases

in t978 and 326 cascs in 1979 wcre

included in this study. During this

p:riod of time, thc percentage of non-

immune persons ( antibody titer 34 )

was 39.50 while thc Percentage of

immune pcrsons ( high antibcdy tirer,

) 64t wae 30.45 and the others ( 29.

95% ) had immunitY but in low level.

Fifty trvo percenl of age grouP

less than l4 y:ars, 37.62% of

l5-34 years old and 30 85% of 35

years or otder had antibody titer not

more than l:4. Among Persons with

immunity, the age grouP of less than

l4 years, l5-34 years and 35 Years

or older had antibody lilers up lo I:64

in 26.04%, 31.83% and 32.782, respec'

tively. Moreovcr, it was also found

that the percentages of persons with

high immunity increascd along with

agc from 1977 ro 19'19 ard there was

no significant difference in antibody

level berween male and female'

'Depanment of Microbiology, Fscult!, of Medicine Chiang Mai Univcrsity.

Ac:epted : December 17, 1979,
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" 
E r'Inntt,$tJitir0fltro,t!oi llun!! n: t! rt0l,9
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o:rtrnll2 itt3,tuq !flg[i heoarin !uu

rntrcoagulrnt lnBflYt LflU1 1:'lllri ln?0n g

[0']u!luar!gsn.1n!l!nJt i tnon $nJ f] !
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'afi'l oxyg€n uptake 1!0Riu t0 lYltln:
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riulii dc (tilo'uruil::rror s r'rlori)

n1rild;iltarIonloil l!?ttol
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rtosnflr'rox cr (oH)2 nJltl tsu o.3
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rctrculocyte 2t 110nl|Ufl Jttnl:nnRB\ LUU

rfiu, n-u
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a!l:Ht?r,r1u (1s44J nnnB.! ln tl8l,t ul'o!?
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ABSTRACT

Effcct of llefloquine on Oxygen uptake and glucose utilii:atiorr
of l'lasrnodium berghei infectcd mousc red cells

BOONYUN SARTKABHUTI, Ih.D,.
PREWPTIUN MONGKOLKERD, B. Sc. (Med. Tech)

By usiog Precision Warburg Apprratus'
.ox]..gen uprake of m.ruse rcd cells

infccted wirh P. berghei was measured

ro bs 0. 188 micromoles per 109 cetls

.pcr hour, when parasitemia was 60 X.

The addition of mefloquine to give

final concentration of l0-3 M decre-

ased the oxygen uptake to be 0.035

micromoles per 109 celts per hour

which was 8l .390% inhibition. The

glucose utilized bv P. bsrghei infecred

re d cells was l.l 24 micromoles per

109 cells per hour, Mefloqurnc ac

concen!ratron of l0-3 M decreased rhe

glucose utilization from l.l2.l ro 0.686

micrornoles pcr 109 cells per nour

'vhich represenl.d 38.970i4 inhibi;ion.

Lr:tate fornraron by P. berghei inlecrcd

red cells was 1.890 micromoles per

109 cells per hour and the ratio of
glucose utilizarion lo lactate formation
was l:1.580 Thc addition of mefto-

quinc at final concenrrarion of lO-3M
decreased lacrate formed from

| ,890 ro 0.975 micromolcs per 109

cells per hour which was,equivalent to
48.427 inhibirion and rhe rario of
glucosc utilization to lacrare formation
was l:i.421. The effect ol meflo.
qulne was comparcd \"-ith lhosc of
chloroqLrine, primaquine, pyrimethamine

mixcd with sulphldoxine ( Fansidar ).
The resulr: shorved rhat meflcquine
was the best inhibiror. Perhaps meflo-
quine nray inhibir lhe glucosc trasporr
at rh. infected led cel! membranc.

'Deparrment ol Biochemistry, Faculty of Medicine, Chiang Mai University,
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Allergen
4 a v o aw ^tuun11?lfi ]lJl:nn:Jng 1 luLnR-

nri;u,',i, I?nu.i,1uou:Ltnulfi dlla,u

n1hJnunrulraqjl:hiuu rdu rnn:nonli

!1JnUn, mu!1u, :J$flfln?, ululnsufl
,!

allergcn !Un1U010q:$tyttlyttttRUUrOh,
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Allergy
d ea t a
fl c R ]',t: il ut 0 01n 1.: $1.,,1 tJnS;n R_

X .l , y rvuiiut 0:lJntui0iouuu 1o.:u allergen :t1

BtI Chiang M6t AMS

q," trf ; , -1l ItRlu LftUrn!n9oin! histocompatibility

antigens iitrn n rir.l n-u 1: r Lre n:-l Rnn

l\ oanttgens q0 antigcns ntrfln
OA

fllnnUJ)']|] tt; species .flU2'l1t XJltSl:ti
norlfilna alloantiseri.

.; a ; -
R l1)R?lfing ,lt',{rjLgi:j syngeneic.

Allograft
;" -._ a

RoB?ll?tYlullj1ilnflfl,1fl? uI 1l
I | ' f r'e a. - A

53 rttnn !Unflt0nn,t u.J n1fllU species

rn ?nu ltn tuttflnnlinuuuR oli Histo_

compatibility antigens. lronritin'tr

lgnl:Y|"t allograft transplan-
I ' d rlrauon U utll l: htr/OuTUiln:tiniUitoJ

uA -rJylr! graft ordullnrr rrnnsirrniulrn-

flntutn'l: ll,nDxT ni:utr:.J

tAi{O,J Homograft.
.n

R lYlR?:fl nB1[1,{ lUrJ Autograft,

Isograft, Ileterograft, Xenograft.

Alloimmunization

6crrr immunization nluh
. 1 bn

specres Lfl!J,:tU tiq itt [1,1[n0fl,,1U?d{] [O
;r " ;

l:JL:,rflrn0fl111YDJ HLA-antigens nllfln-
qir.rl ornlcrdiro.irirlfi fi nr: irnmunize in
Allotype proteins

'e1,t:J tu0 J llJ:flU0u 1t1ru tno tfifi I ltsl

nifl? [1-l species lflu?nu n Jfl?] tret]-

cirrri'u rdu allotype $oJ immunoglobulin

$eJnr :l Gm unc tnv lrnnEirrr,'ulurrsi

N!URRN

?;aAV
flTJUU.t :61 e,i'lufl:.r nunr:fiu'l#::lnrr
-!,.. ! X. - - | ufltlJtlOUs]lJOnB g1ro IgE flo allergen,']1.1

nTnuv[ IgE -lJ1tJi"t-tn-! mast cells *n;)v
INORUUUI{un! allergen !$t}rR allergen

llliliun"u tge filrir:u mast cell {ldr-
r lrtittniqio "u Irnruulcinr: driunr:
| {4 , ,a .a

€'11.J 'l f ,r r.tsnoru Btg o1i l,ltufllts i:1 i n1u

ftu ln histamine; serotonin; slow

reactive substance of anaphylaxis,

(sns-e) kinin; rfun"u

drtri'lJ .l fi:Jn'oooonr.n crl ,:rir
t -u, ?llltnRntl!tJ1Ufl 2iOJrnUnsfl . !t{tJn1:ltfto?

et.
nOJnn'llll,UOt:BU, lytlJ vasdular pernea-

Drllty yl1iulnflB1nl:n1i 1 fll ul rtll
fl?1tJRuln 0 0nfl n.1, 111 I i Inutt.]lJl.[. ,. oo,
a- v ;^

tn fto l n'l:fl uytil'li1_lJ, n t{u, c-.t;.it itfll
orltsrJ'orni: conjunctivitis, fiyrr,rdu

!r
1A!101313lJ81n1: sinusitis, UnOflntOn

rd:J, fi0, r't,Jt6uo1lr1iotxnvfioln.t:a1,.6r:

ntfloi n0 hypersensitivity lot
tfllrli type I

R 1l1U lfl n Alt,It! |,n i Anaphy-
laxis, hypersensitivity.

Allogeneic
.{l

tuuR?1:Jttfl nnln 7|lJnlugU t|.t-
v.'nn?[nncn? JllUl species tflu?nu [Jn
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/rnapnylaxls
,iA g JUlll0n{t'llJn l:9 0R 7l:lflnx lnu

|1.ll0l,:? n1U [ul?n1 l! irl1.l11 ]fl -J1 1t: l.j l, lll

lfl:! allergen Lniiln h),pcrsensi|'ivitJ.

rype I
I

Anaphylaxis t't3il!i ?t Uryirx-
jr,rnrfl (systemic anaphylaxis) .rnJr;1

ll|tnfinlltEa tilt anaph!latic shock
. aX

Ui0la0iU[nYl'l:rlu.! (Cutaneous anaphy

taxis) rdu tfi nfiiruu'.lin"nur;ru':uun.r

Anergy,

fiE$n1 n lrrnrnlunlu
t

Alsever's solution
4f

lU1|U lg:lnBrnORrltrlO ? in?.A:J::-

naunnu

Dextose (glucose) .zo.s fl;
fuium citrate 8.0 nt"tt

' Sodium chloride 4.2 nt":J

slt

^ Ye\rav flrt ca l1r.u"u i13nt36$1 o,!r,

pathway u"; it:fi6 tljttnnttfi* UU

altcrnarive complement pathway tfi-
ll. lrii^ properdin factor D, B, Cab,

aggregated antibodies molecule,

polysaccharide ?-il:'/tln !,east cell wall,

endotoxio ,:iai bacteria, cobra venom

Iacror.

Am marker
.,t11

r! r,rrt i';11lrfiln 1Jn 1!tr heavy

chain !.,J IgA ilnu

Anaphylactoxin.

li'lsr:iriniuvnittninttnrsfi
i'- "::i?unr;tg-: Comple merrt ru6{ Ca

r:l',i Anaphl'lactoxin I n"l6r c5 r;li

..\,naphylactoxin lI 6'l)-'lt'lil anaphylactoxitr

:-'ncirlrriil',1'.., vascular perneability

r,!r:r:' l15iL-rli-7n :1":r pharmacologi'

call,v activc- tnsdiators l1n mast cellg

O1!l

Anaphylactoxin inactivator :

,i.u,.J:fi.r':u c-globulin itil
T:rlilx$n$'',3r1q -1oo,c0I xt!||lt!!onr

01t biologicat actiyitt tsJ C32 lLaZ C5,

Aoamnestic respolse.

ficnr: nsuruo.r nrrni 6u-rniru
E s. 2 '{tun:.lmg ear;Irrnr6;12i31'1 uut6lt;

Citric acid

tn $111{Rt!

:rm11!rrun:nn1t Ln :R 6. i :
o.r o-rlfidrnr'r o.o lfirj:-un"u lN NaoH

s-rrrrrir e.z :'ua''ra lN HcI. n:.:'..
rnemhane filter :ru-tit o.:2 l:inrarr
a ro; .^ r.

tnu t2n 4 (.; n]! cootaminate ll: BR?llr

iu'ln:ndr$rJiauurjnrtj lfi fi r

Altef,Eative complemeat pathway:

irnrmr:{n coopleoeot patb-

; Ant

r.l.

....
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,.:.:f 'l'J lltlX L'r1]fl Jl,Un '!trc:r qlO ttabn

!r' . rdl , I .r r

1,ifl ij f, ?'l.l lilQ llJULl)Y i,U$Ufr a l iinlU !fl t/.J

. tr-
1 t,,t'Lrtl11[uuinlf{! vt']t1,t.',r 1t1 l1,ltfl f
Hl.persensitivity (Irnufi) ur.:trin16.

- I \a ,
r'.:t.,11s19o.J||aufllona tuu

glycoprotein

al
I ii nlcirrouflllofl! tiu,ioonlfi-

rij.; s gifldc IeG, IgA, IgM, lgD, IgE

[srlJ!1{fl].!?'tTJll:lltln! amino acids

1l1l,U',llr r,ili r 1.ll u fl,rn 1:1.J 111in]n

r rMI
Lnl,lS?'1.lvr'".li1Un0.J$0Ull!0flu ir!!i3n0x

\rJo.''ninrur,al polypeptide s! 1uut? (heavy

chain) 2 n'1. ,. s:nlln-u(light chain)

z nru na,'i,;R"r.. disulfide bondr o'iuff

I i !!!rlugnrlu ?,ltR! lfl: Ulr1,,n1 fi?llrL'lflLli0
!r

:t.rnlsint!$Bunrittltnl0ntRcu 1 flt'l,t
-u v U x '.rrJnNnul1.|:J1BU1Jt',].1 $nJlill nil ilx,tff fl!1 , !!r

Ed
llnuut:nflni t:Un?1 primary response

! V I - -.llRjXlnUU n1lfli'LJileUflrl:.i !liflln:Jant
n itn an llfle! (uo,te01,J:?nt:1 rL6:lJ n 1t

e la ,a.
(11.3ttoqnliofl01 lu?1|ll'tn t: ilnl'l secon-

dary response l.lio anamnestic response
g ,i.!i , v et u

(ountn11Y) !f lunt: nt!nunti14nJL fi0J

n1ll U.tllUlUtRnU EU nt Li O.

fl]tloJ: secondary response,

memory response.

Artibody
a | .a],. ^ .. ItlunniJio,txtLtutfl nt1J3t1i

n3t'(UA.r nAf,.J trURnUnarr mln.l tUfit rJnlu

t
-aO
7b{
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:-i!
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rl-r5
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aruqt{1t?'nR [ 0'; itou n uof]g 11!n u

.V
antigenic site UUtdnn',111

Anrigen processing
. .ia i: - !
'ta t)lfll":ilt 11LrR1lt nlJ[ountl

x
un.Jalnt:r'tx 1't.it'Mun.tlJiillfl T.t.l||01_$l-

Y.k \ ; r , r!0slBltl ii01ir'1i11.r11{?15:1inl0 Xt ftlt.
::",,iin:rni:r. rt rrdln.;lflii metabolism

:ja.::]Jt:ir rY1{011Xtil phagocytosis rati),'c

'.{1.1'.i : :,i n ^ : 1'l 1,i'l !i l't Jn U"] 0 ; matroph ages,

B-cells,,n:lt]o T-cells lunl.lfi:"t.t-
!it)L,nUAfl!

Anticoaguiant

r 1I1: ]J0.:t.,{n1 lttl l9t?90,ltB of)

rtYlfl ?t4 ru1n4:Jt?t:.J ACD solu.

tion, Heparin. Alsever solutioq EDTA.

Antibody combining site.
y ta. . ;

r!,.is1,,.t11 a.t!rcult,ul0g l tnnnfl

lll!tLl:la'tfliari[Sl:i antigenic determinant
4t

,:u'r'r')fl').- Fab ,!u0lu -NH2 ft,lwoJ

Antigen binding site, Antlbcdy com-

binding site, Antibody active site,

"\ntibody-depeod:ot cell-mediated

c!'totoxicirv (ADCC)

: . '4..a.a Ivmpilocytes tURX.;.t1]fl1.
---:-:-r-. -r-: 

r E gd
:lU1 fl lltn l1l:JiteUn!BRU!n t;0gIJ U?t1n!i

lymphocyre t\xjtu itii F.c receptor o!'

n1t?irlux..r ADCC rriu nitrilnls in

a ..o h I t at!u -NH, q3 Lt!!,rounriu fl1uf]1uY]-

liu -CoOg lli biological activfty

ou .1 lfr

r ! x.
tlJtnn s10 J [0un']J afl g | 1.tf .'tfl!:c

rl
{lolJo?u lfl1.lfl:tlt}rur tu}qR tL I 1,1h?ur1}l

ninirJriu rdu IeM arr.l::nori niu 5

r'X
uulul8i Lnl{(t:lJ}\ut lu IgA, 2-3 l.ru'lu

t ,o Z
to,rlfitsr1J11ut l

Antigen-binding site.

R Antibody combinding site.

Antigenic competition,

6arrtnr:nn nr?no:rdueJrio.-
I - ).lloUnllu ? iutl tboin,3liUJ luna )h:d}

riu

dntigenic determinant.
E;"

6ori rur o,lue..l n'nu ff 1.,.ir i : fi ulfi
a 9. dl ' ; t 

L
tJn 1?6 J1.rt t0lts'l!on0 t!n3llt uff ?ultito!, -

Y.t e
'UoRggl0 Ull ll! antigenic determlnanr

a rc:l .!llu,r.l ioJ lutrlu|'loui]tnu x3 1.,t,tit 4-5

amino acids ern'ro!'r, du f,:"Lr atuumin
'-tnonr,lr,U]run l lnql 69,000 t!;j anti-

genic determinant t1?.'l 6 determinants.

n 1fl0,t Epirope,

AntigEnicity

6oolnrl,rrntouroufinu 1u-

nr:n::fiu1fiuionifiln"u

Antigedc motlulation.

imrrtUirruuiln.r antigeaic Dite tumor cells fin'*or.fiuofi6d 1ouLjir
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ca r. ree a C
llJUnOn ln:'lJn1':n:lglufl'lti tumor XilnuU

1n0u.

Antibody response
I g.

n anliflTlit|oufl]Jofl0 no fluc.]
,&

f'lolioun!1u Lfl 0$l'tJ'.!111n B-lymphocyte
d|

Antibody response tt]'unr:nolnuorlu

ni3:l11-|n1t Humoral mediated immunitt'.
.-i

fl1ylfl?1fl nU 1|'1,1tJlfl primary response,

secondary response, cell-mediated

immunity.

Antigen

f, tlylfl 1 "1:nn:3Eru Lulnflntumlu-
{ 9{ .n a

n1u In ltqtriflord u flfliuna tuun {lL!nn

rlnol, Lcruvri iritura l rnnnluulro ( rn-

n?'ll,llot?11 oo,ooo.,l!u L Lnnnfld Ju tflt it{T1.1
i ' d a ; .-
Yltu ll$nnltmuLLougt,lufl'lu tttrl:J amino

acid ? t tyrosine.

s1: ?n l rfil-r glycoprotein,
edia.!c

polysaccharide nqgI .OugltiUnn

Antiglobulin test
.l 

^dl1Jtrt?!'nl:Et:?iflO1J 1 cell bound

immunoglobulin tluJoonr!u dir€ct ttn3

indirect method. Direct method n:id.l
ifi Insrirrolriorrfi oRInrnonouli 1rfl no

"ada4nU antihuman gammaglobulin l,tio on{o
.t'

1,ll.l,l? 1 coombs serum lfl$c'r5i

Indirect method n:sn"1iftfldt.,

ta'15::JRU tlj:.i incubate nU tcst red

39

blood cells l"fi sersi'lizsd red blood
d zid\ Y - "cells (n lliltorn !11:r J i 1n uu1 JultJll]1

rj0n?u1nu antihuman gamma globulin

fll aJ Coombs test.

Antilymphocyte serum
alt u antiserum no lymphocytes

O1l1rtl, l lLl ll.lt 1i nlUl:Yl1 tl,llnR rmmuno-

supprcssion L.'\|rtvr;nnrrdln'lbt{80'r1n

lymphocytes.

Antinuclear antibodies.
I & !., I

fl ottoustLoou fl0fl?u901lt1[nn ufi

(nucleoprotein) tulfi 1u1:nr.tnrugtinr$u

Rheumatoid disease, Systemic lupus

erythematosus.

Antithetical
a ?e -.i4
flot|Bllfltlu b sl?Y[u ur.l nn!.ln!0 J

allelic gene rriuJt<a uns Jkb gene

d!^L!
[:JU allele rrns Jk' .!ii3 Jk" t|ount1u

riu Antithetical.

Antitoxin:
dl 3 !di"

ruulrcl.leuoflalrYr1nlu6l: A ?n
;{ ^ Zl ':nu r[1r1l nn n 11n L"J I ltlj fl fl l: l,

Armed macrophages

n'onrrli macrophage i n"

reccptor ytl [1,t immunoglobulin :J']-

tnl$! fi19rcJ macrophage ttn!6u Fab.
ha

08n l!n!n!tt0r,tfltnu ti.li.l0ufl1l?1 macro-
a!a

phagc :,j!!fluouein i!
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Arthus phenomenon

A
ROnl?tn0 necrotic lesion {,1-

d,a.lo
|lJl.ltln:J111n;lfl 'l: Jfl ?i0.J immune com-

auprexes ft 1ri:n[tdR.J LR [0Un1:qOl'toUrMU
vz-

tsuT.,l1 [1r tl'] luffn? n1u 'l RTJ ft:iunJl
.az ,;

lJlnnu:1nfl n 110lu]JU ft1ltfl.t:fl nulrl,l xJ

til Hypersensitivity type III.

Association constant

fl0n 1|'latf]J affinity tolnl:1!nu
tJ1,t?l. t0ufiuonun! hapten rjtlu?utuu

-l - , Alr[ers mole - qt?Uono K

Atopy
aan00nu fiio,Jflunn!fi J Tllrul

1r:lurr \3llr^|B1 tT Ln J lUn'1l nn RU nn x'l
-e|.

nnu0tJ Atopy fl?utnullot ttn3d] 1:n-

0't g n aflT't,fl,1-u 
' 
n:: Ncr"r u

Attenuated
.qrC

nltr't1t14IUOnR Virulent 81n13
Inrlnt [n lnu subculture lrJunra 1 ni"

Autoantibody
.| e !.; r, I

lul{tolrflUOflul,ttl:lJnU 1|,t j.]_
^^-XAzn:ulnutuBrs0nannlrto,J llouflnllr.]x1i
'tllnloin"'tlsJ uiafi cross reacting n-tr

! a; . ! !a r 3ru0flntluYuft01.t txu rtallnu0flEJ Er0!.to

streptococci u1.ttfin i common !!o -

1.--.{ ' i I '|.flnu t1jt14Liollnulj1Jd2u l0,rrsota8 ?ltflu
xJvlll tnflt:fl acute rheumatic cardititis.

Bull Ctriaog \!al AMS-

Autoantigen
ake;
flotta fllnu soJn ?toj n fi1:J1:n--

n:rslu Lulnfln:Jfl nulltnlteJie tsu sper-
; ^ x ,.ic

matozoa ntnR!$rlluunjyttJnl: maturity
. -Y

XD JlJllllnURInUltR1 fl tUU immunocom-

petent cells lil6rilr:oq'rl6irriulo.rn-r
tot nl nt: release sperm tt1fi circula-
tron !l:ofl!n! immunocompetent cells.

n3rn'lTflatjfluo.JytlJJ]lift nuliu n1: T1J
x err ':..-

t;ollgllloflUfl0 sperm n't lfi tn n i 1? tU Ut.t ltlt .

tf)

rirt"o,t Setf antigen-

Auiograft
a A,L
na graft 11 io'r'l n J I t;t 1r: rt,jfl U

- u;r
! a J ttu n 1Tu1t0lil11runnflu111a iflutoi
ll 1fr 1lttslJu1l4u,Jll': t't ni11u 1

Autoimmunity

RAn lTt{t1J'1 fl]UllluflOn,ts self

antigen

Autoimmune disease
ar t X
no tlnYllnn1ln R]J91lU11]UROtUO

.t-
LUe$0Jfl1l0J Unn?D ! 1,t [t Phacogenic

Uveitis, Sympathetic ophthalmia,.

Acute glomerulonephritis lr.tlfat,
Ulcerative colitis, Autoimmune hemo-

lytic anemia, Rheumatoid arthritis.

Symtemic lupus erythematosus, Idio-

pathic thrombocytopenic purpura,

Allergic encephalitis. Sjogren's synd-

rome, Scleroedema.
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Autoimmune hemolytic anemia.
AA

n 8R1',t3 tnunllJ 'i irnfltj't 11nn]t
' b !4i, r

fi l1i Lilrur^ J0n fl 0 orit'tUUJfltB tOltflJ9 0tqt1lO J

Autoradicgraphi .

.r1'iu 1,..i131::tf : 1 lttllln!ll
,4 k A. i ,

n:ii'lLtauft!1ll u'ruii!0fr3i iogrulunr)
z a x a<"

Et't li ultteunttrqr.4i a il,0ufltrflu [un1.tf.]t,tn'

n,tu:lrlnn'ttff1t:nfl1J!n8ut,JROen 1 t|,n3-

111: ,.Lt ;i,LAri]J" fl:,' I riu.tfl.td? 1Jll ,

.aA- 
' 

.t d
utnt !Jltrj n:J

Autosome

6a chromosome f illt sex

ciromosorne

Avidity
,r ,t 9 l44V
R ALLl.tlll|01ifl 1]tOrfl t1,1 fl n!nr-

! .;
ItBUf[i]lt fl 111fl',]'tf1n!]t;niJ[flr Aftinity

Azide

i:-:U!{'ll}1t -\. srouo.

4l
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