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Abstract:

Part I: The aim of the present study was to evaluate the impact of highly active antiretroviral
therapy (HAART) in HIV viral load of plasma and intraocular fluids in AIDS patients with
ophthalmic opportunistic infections. We further compared the treatment effect of HAART on
these patients. From June 1997 to July 2003, we examined and followed up the ophthalmic
conditions of 49 patients receiving HAART were confirmed with ophthalmic diseases during
this period. The method of reverse transcriptase-polymerase chain reaction (RT-PCR) was used
to detect and monitor HIV load in plasma and/or aqueous humor of AIDS patients. Before
HAART, HIV levels in the plasma and aqueous humor in 8§ AIDS with ophthalmic
opportunistic infections were significantly higher than those in 6 patients with HIV-related
retinopathy (p<0.05). Compared to the eye findings and clinical improvement, HIV loads of
aqueous humor in ten of 14 AIDS patients (six with HIV-related retinopathy, five with CMV
retinitis, two with toxoplasmic retinitis, and one cryptococcal chorioretinitis) were declined to
undetectable level (<400 copies/ml) after 4 to 8 months HAART. HIV virus levels in plasma of
AIDS patients were significantly decreased and the CD4 counts of these patients were

significantly increased (Wilcoxan test) after initiation of HAART.

Part II Human cytomegalovirus (HCMV) infection usually develops asymptomatic lifelong
infection in healthy individuals, but can cause severe clinical complications such as HCMV
retinitis when reactivated in immunocompromised patients. Although the detailed mechanisms
of HCMV latency and reactivation are not yet well understood, accumulating evidences
suggest that the virus can use a panel of viral proteins to escape from cellular immune control
and thus, successfully survive and replicate in host cells. Cellular immune reactions and the
associated inflammatory responses can be harmful to nearby tissues. Since minor inflammation
can result in impaired vision or even blindness, the eye is naturally designed as an immune

privileged site where infections usually do not lead to destructive immune reactions. The



question as to how HCMYV infection causes retinal pathogenesis and visual destruction in AIDS
patients remains unresolved. To answer the question, by using terminal deoxynucleotidyl
transferase-mediated deoxyuridine triphosphate nick end labeling (TUNEL) assay, we detected
the significant signals of apoptotic cells at the same sites in the HCM V-infected retina of AIDS
patients as compared to AIDS patients without HCMV retinitis. To support this idea, we
observed augmented soluble FasL (sFasL) levels in vitreous from AIDS patients with HCMV
retinitis as compared to that from AIDS patients without HCMYV infection. In addition, by in
situ hybridization and immunohistochemistry, we detected enhanced signals of FasL, the
existence of viral IE antigens and apoptotic cells at the same sites in the lesion of
HCM V-infected retina. These results strongly suggest that IE2 induction of FasL expression in
human retina might be an important event that takes place in the early stage of infection and

finally leads to visual loss in individuals affiliated with HCMV retinitis.

Part III: HCMV infection usually develops asymptomatic lifelong infection in healthy
individuals, but can cause severe clinical complications such as HCMV retinitis when
reactivated in AIDS patients. Cellular immune reactions and the associated inflammatory
responses can be harmful to nearby tissues. Since minor inflammation can result in impaired
vision or even blindness, the eye is naturally designed as an immune privileged site where
infections usually do not lead to destructive immune reactions. In this study, we focused on
blocking the pathway of CMV-induced apoptosis by using activated anti-apoptosis genes
(like NF-KB ~ IAP ~ Bcl-2) or transducing these genes into in vitro CMV/HRPE infection
models. Our preliminary result showed that the c-FLIP (anti-apoptosis gene) will be activated
after transduced the plasmid of NF-kB cDNA, and the activity of caspase-8 will be

simultaneously declined.

Keyword: AIDS, human cytomelgovirusretinitis, HIV viral load
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PR ER 2 & F > FFulE_p65(5 NFKB 2z Subunit)i> irtele o A HJH & £ &
anti-apoptosis 7k #] = Bcl-2 22 IAP % ¢ 3 < )gki‘,;% P Fodp ¥ FEE apoptosis pathway
¥ Caspase 8 2 Caspase 3 2. 7% it o:&m iF = Fulm 2 /& = (anti-apoptosis) £ /& % cell Death

2P Ry o
AR LR BEHTFICMV 53 - FasL #7514 4R 4 5k %2 Apoptosis 2 % Jf

&> % % 4% Anti-Apoptosis & F](4- NF-KB 2. p65 ~ IAP ( the inhibition of apoptosis )
8 Bel2 $)2 4 @i r ¢ £ CMV @ 4 2 L8 % & HRPE % ¢ > iga &5 CMV
:;ﬁ;%, ANERIF B R R XS L fegr CMV f[f&i #7518 AR 4 9 Apoptosis > E ¥ iE S

B Fe 2o Boene A e 3 NF-KB 2. p65 ~ IAP ~ &2 Bel-2 & ¢cDNA f’iﬁ (LRSI
¢ % CMV g 24 2. HRPE % ¢ (InVitro CMVR model) > e BFfe & 4v > (2% 7 4r 2)
Ganciclovir’ 2 @2 %] CMV 12 = (1 RPE % ? Apoptosis I % 2 NF-KB~IAP - ¥ Bcl-2
Z_ Anti-Apoptosis (T #* o F %% % £ F NF-KB # FIF M 4 RPE foke 7 & b b 7]
CMV i & e RPE ‘w? Apoptosis % o

#=t o d 2 A E w7 g5 4 (Human cytomegalovirus) ¥ 7 ¢ & % H & fa 478 4~ (4o



% + -~ Rat ~mice ~ pig) > FI$" B # W A AME e pd g R B AT A
% 41* SCID mice # € #+** 4 4f retina & HRPE 2 2 £t 5 i%% 2 454 » F F #-2 %
CMV & %4 2. HRPE w*z # 78 SCID mice pt3f p > 123 = SCID-hu /CMV retinitis mice
model ° F PFip|3E NF-KB 2. p65 ~ IAP ~ ¥ Bcl-2 % Anti-Apoptosis & F] & & i #
Anti-CMV drug ( Ganciclovir) . invivo SCID-hu mice model 2_ ;5% 2% » M ¥ 5 2
Rk io 2 FCGE o

(=) E % 4 iRk (CMV Retinitis)2. Tk e i+ £ 4p b {4

APET ERZEHAEEE  FRAITZAIDSHEY -5 42# (33.07% ) &
4t 3 HIV-related retinopathy ( Retinal hemorrhage, cotton wool spots » 17 %
micro-angiopathy % ) 2z b Z it o @ ¢ 3 24 r L e £ CMV Retinitis >
7 3 = (2.36% ) fe & & Toxoplasmosis Retinopathy ( 3 iflifﬁ#}i.%% ) MR — i+ (0.78

% ) fe & i Cryptococcus chorioretinopathy (#72]% 3k f]#% % oA e 0 ) -
APy 44 AIDS é,—‘ﬂk P F /,;‘aé?é B —‘F"f » 4 HIV-related retinopathy ( non-infections

lesions : retinal hemorrhage » cotton wool spots ) » CMV Retinitis > toxoplasmosis retinitis »

ol 3

cryptococcus choroioretinitis % g, —‘F% w ¢ % P2 ok 2. HIV RNA-Copied level @ - 4 71t
B AT T R IR

(1)HIV-related retinopathy %ﬁ plasma * HIV RNA-copied # 8 (110.237+12.137
copies/ml>n=17)> % % ;& * HIV RNA-copied #& P % (3.612+41.205 copies/ml*n=6) »
@ CD4 count % 51+46.7 cells/ 1> @ 5= & - %% (highly active anti-retretroviral
therapy ; HAART) /o= B 2 {8 > o J]{’ plasma * HIV RNA-copied # 5 8.321+4.312
copies/ml » n=17 > @ @ %% ¢ PP 2 iz @ HIV RNA-copied » @ ¢ F¥ CD4 count 11 %
< 5] 189+6.8 cells/ ul- @

(2) CMV Retinitis }ﬁi B (A5 HAART /> % —'ﬁ ) & ® plasma HIV Jﬁai £ = 361.831
+25.783 copies/ml > @ @ %% # HIV 4 £ 5 22.307425.783 copies/ml > n=5 >
@ CD4 count 3 7+2.1cells/ 1> @ 58 HARRT ;% {6 & ¢ plasma HIV :Ilisi TR
31.321+10.537 copies/ml » @ 5 %% ¥ HIV J# £ A" 1 2.7014+1.801 copies/ml > @

CD4 count B 1 81+7.8cells/ i1 °

(3) #** e & Toxoplasmasis Retinitis (n=3) i B ¢ HIV :/,;‘ai £ 5 531.308+87.121
copies/ml > m CD4 % 12+3.5cells/ 1> 518 4 % * HAART ;5% {s > 2 & ¢ plasma 2.
HIV :},%i £ P*% 3 39.157+21.031 copies/ml » @ p% :lliai £ P ' 3 1.431+807 copies °
@ CD4 count B 1 46+22.1 cells/ 1 °

(4) @ %>+ fe & Crytococcus Chorioretinitis T B (n=1)#x ¢ HIV :Ilisi £ 5 267.089
copies/ml » CD4 count 3 0 cells/ul> 5 4 B * HAART /2% s > o ¥ HIV :Ilisi ol



" 3 21.053 copies/ml » CD4 count P2 & I 21 cells/ u1 °

BG4 & % ina B fe B CMV Retinitis 2 }I;s PRWES T 0 g ;’Lfiﬁ‘“ﬁ CMV
Retinitis g %72 4 - F * § Gpp kR 3 KA T HARERF P REN G SR ?
- i BT IR B RO B e & CMV Retinitis 2 B %% ¢ NO kR (NO level:
10434271 mMn=12) & F & HHLRP & TP ;@4 2% %% NOEAR (NO
level : 36.1+104 mM > n=7 > pc0.0S) FRe$T L83 Efa k¢ fe . CMV Retinitis
a%—*ﬁ v B (7 5 HZ B 2 2. Ganciclovir > ¥ F RN 1 Ed > EEER PN Tk WA
BT P REAAMY 2 NORAR» PET I 534+11.8mM -

EAN AR R L Eﬁ%‘« LELF FFERA AIDS £ 3H CMV Retinitis %—*F{E”\ P f}lis R
PoBRG <833 CMVIE (38 A7) R E ~ 5w (Macrophage ) @ i&

Macrophage PWERD < EF ERE NO> A IR 3B Iﬁa-sr,)%)i £ sa 2 NO 2 ;_3,_:' ,

;Jﬁaﬁiﬁ*&(:MVJ,;ai BAFE LN BFERNOAL ZFF 4 &) 7
@ L YA BUR 0 @ 5 CMV Retinitis &4 2 AR L4 4o g -

ﬂJ \\

(2) Eamoepd Rt 2 RopllL &y

F 4] * in Situ hybridization $ k% i ;p] Fas ligand mRNA 2. % I > &P X $F4R 5 5
‘P IR Fas Ligand e ¥ AR oY TR - filk FHRARS G- L& LR AR
P3P 1% & (inner nuclear layer), “F 4% & (outer nuclear layer)» 11 2 A AR 45 % A
‘m#s (human retinal pigment epithelium) - & £ 44> g % CMV Retinitis <& j@p & p
B%)]% Y2 % N 2_ Fas ligand mRNA # 1% - R FF » NP3 I A CMV R 4 AR 92 i
% ¢ Fas ligand M ELP A3 v o I P f|* terminal transferase-mediated nick end
labeling assay (TUNEL stain) # 4 475 % 3 R &R VR LT P § 4 £ moe -4l
= (apoptosis) 2 I § o P b KA HIL 2 FIR 0 A PR T ER LE F HCMV
Retinitis mi{)]% ¢ HCMV .)]‘9‘5* ,f X R LA e Bt A R H T {%ﬂ?
g9 HCMV 54 % F130 45 (4oi¢ Fas ligand < £ 2 L% ) & o ﬁﬁr,— LR TR
FALE I w2 1 2 ik p > &Mz (recruitment) 2 i ;% % % fm*2 F] apoptosis @
7oA B ALHE Fa A A ?

£ 41* immunohistochemistry double stain ¥ > % g & &< Fas ligand f~ HCMV
IE 3-v 2. £ :E 10 % S =% » ¥ 1Y ,ﬁ"*{'ﬁ AW CMVIE v ¥ FasL 11k - X 4
ZUARGE e ¢ o 0 b fR )]%Ii‘l\ I N PR A B )]35 B R 2 HCMV Retinitis
SR 0 HOMV 4 h 1 @ £ R iRm0 0 4 7 g B AR
Al iee @2 AR R EF2ENLA AR R ERF ALK (local
immunity) % #7:€ g ~ B LR F & (pathologic immune reaction) o b4r 5 d
HCMV },%* A F)A - FasL 22 23> @ P T AS i o ¥ AL P2 fm e 3R R
= 5 0 E R p > E M7 (recruitment) 2w R &K fw¥% F] Apoptosis m H R F at B
HHFHEH G P HAGFEE e {a R L2 TRk 282 RERE -



@) 3 3
B LR LR EE D 1981F BB G5 S0 ¢ BiB19E[14]- 255 RS R G
oaAAFERS 2R FRAANARASLFEIEUAARRLLEGERE HE 2
FIFFAN[APEP pARTBEROERBEHFFL S - F-FHRLEHIRE S
A3 9B L Jp 4 (human  immunodeficiency virus-1 » HIV-1) > @ 2 3§ 4c chig & 1’5 A A
0 FEP RPN ARG iR AI[14]c B o A E R R A CEBLHLD L&"Ti‘éi‘f i
»g»;[;; Bty L2 PRz g s,,ﬁr;:i'lfﬁkmizﬁu[l 4] e E % % 2
Tk fARE ¢ 0 7 70-90% " BInE Hop B E € L 8 AR Mt g % ﬂﬁiﬁﬂ
F 0 20-45% € Fop B € R A E wF o5& AR % L (Cytomegalovirus retinitis; CMV
Retinitis) [1-4] ° E w4 LWL 5 - Bretdif 2 NP ml 07 5 P &
SR AR R BZ ISR AT R P D e, R RE ERAP[1-4] Culberston ,T*“EE 4p &
r;ﬁ;% pPREREERORFGAP L BOd AR [14] Fl R € ap L H o
i & ?*9*%;imwm%’ﬁﬁfﬁé BE LR i *m’Q%%@?
ﬁﬁ;Nﬂ% MED ek FRe B E e pd LA A RS FLFRMR
B A g 2 A A R RATEAT L K [14] e et AL B RN S BB 5
Wit o 32D LR R  den FER B IA L %3 WL ABE LY [ M2
TR S € R R TR A Nl g AR F R A o

c‘v}»

\4-

CMV Retinitis 2 Tk J5 428 % & % fikc
o b O E e g A AR P A T IR(CDA) S Y50/l g A P
A2 0 ma[1-4L 60403 PR FIE B E e N AR R B ol T R
0ok IRPRET R R L R R A R [14] - a3 Y AT ERTRE L ETE10
TI5®Y A R FE e A R L[1-4] 0 Bl A RPN L - R B
P, do% 3 RIS o g 2 U BT YRR R T Y @A a RPFE G
[1-4] o 4rd Pt b & DR E forh 3 R o A RT A
(-) d1 5 1+ (‘hemorrhagic type): & AP K™ 5~ EARPEE D 0 ~ R~

F”)

T g NP RE, RN GE AL R PR R 38 pizza pie” s A

crumbled cheese and ketchup”[1-4]—* & 7l & T & B AR ENIR > T B H . (4o
Fabl— S o d A E RS MR  mER LA 0 R
2 PR IR S HRI%(post. pole), £ 5 ° BRPARRIE BOIRoARA S - LA
Wt e AT 2[1-4] -

(=) 3 J *2(Granular lesion): 3% % WAL 5 - R INAR e ’v“?\—‘,féf_i‘%‘i b T
0 o, BRI T LI EER R R R @ D [1-4] o T G ehdh

%V%Egﬁgﬂ%ﬁgm?%m TAG R EG PR F L i g
PE RO A2 ] P F I R, D @ AT AR R R [ 1-4] 0 3 ¥ R
A &”ﬁP Py £ H TRy ERAE, 2 R ER IR FAA fopiprot R



+y ;’i PR o fe oS R sy, 2 R IVEL-E BRI H U I VAR
X E O R R D s AR S A ERAP[14] - ATRA L 7
g fi"\ it frfF 42 A 4LHe & (indirect ophthalmoscope ) » ¥ ¢ il iF - * Aok o b

o Pt Rp R TR LG Rk 0 @ CD4) 350 cell/ulpF o g F - 12 B
Jféﬁfk»ﬁé— TN KRR E R A AREURR, BF A Y RS RPF IR
- APAR R MAEER A RS D3 T o R P A E A AL 2
FEEIRA L8 MA PR KRR A E B BIRap R A G RIg [1-4] -

Emfepd 8§ iFE (CMV virusload)

Pave FBEaR? Elnbe :}Iisi B % (CMV virus load; quantitative-competitive
PCR assay) 2 # & & ;%[1-4]> * & § tAE BICMV Retinitis2- &k & % 1 4# (Maker) o #
k-2 e B CMV Retinitissfops & 8P 40 o EHide b 1% 5 2 48R E95 54 LR 2 1R
LH bt i? Elwpa i) 7 £ CMV virus load » v #ups BB B o A2 2 EI82 7
BT fRE R A TRk BARS E e A AR 2 B andp Bt o PR 2

g Fﬂ}i_‘gﬁﬂ‘; l*éié%,&if&“’CMV%—*‘&%’ BivERE- I ITLIERE [f‘;ﬂr’g‘

B E e gn a4 Al WL P2 CMVop + £ R & (Predicting Threshold Value) > 14 i *% & & !

CMV Retinitis B /5 " BA A GEP ISR o st B & R R “AIDS BB Z2CMV

Retinitisz fe & 5 > W#E L FIg AT~ R H AP 27 F o

E i 54 R K 2 TR in R
E w4 AL 4 W 2 in o # 4 § ganciclovir frfoscamnet fr 7 &35 § ¢ AT H
5-HPMPC (cidofovir) > d ** {2 % & A 5l:i&foscarnet® £ > P o0 5 %+ % #H3TCMV
retinitis 375 % 1 ganciclovir® 4+ & i o Ganciclovir® -~ 7 guanineF 2 & = 1 £ 4 >
himre e S Z g £ 5 ] EFCMV# i 0§ E &7 4DNA polymerase2- €% - g
= DNA polymerase 2 4 5% B $tHerpes simplex virus ~ Epstein-Barr virus Varicella-zoster
virus's F #r4] % o Ganciclovirs % 2 3% > — ¥ A ZFIRILE  PRIRP L E TR

A5 %?’? %L B TR LB AL 0 A 4 4oHE  (initial induction course)* 12/] pFAE o
TS5mg s HP14-21% > 248 ‘&%3?3\" (maintenance course )& & ;T E5% > & X 3 -
FoBXBENE > TSmgtE,o F P AT RY > - E#*% 357+ o d 3 Ganciclovir

rEPBEEeE IR L 0 9 R IR E BT IRT E 2L BT B INPIRPN BLYF
;2 %F(intravitreous injection) > Bl 5 ¥ — X% 3 3\ > HA- B FHLE L F & A PRI P
A & A E G 400ug/0.dce, FE- B > 2P AEHELIFF- X FHE G

400 ug/0.1c.c. o AFa P # Bl A 4o B £ R LA > BFEH LR EFF- X



400ug/0.1c.cepe 3k b 38 /2 8Fo v JRA] ;8 Gancicloviri £ i J&JE 5 ¥ 7 s 8 F R %

2ol (dodlde# R L E g %), & X v JR3000mg shGanciclovir® * 3% & £ o
B o &P"%?Lﬁkfﬂi 2 Ganciclovir T PREZ F 9% 3 843 N0 2.2k 4p % e AP * 20 B %

02" v JRGanciclovir# % sc 3 24y e Gan01c10V1r1fr99%\:}>\3: F £ A "f ’v~“

VR A N A P }:Bi: N} lfxcreatlnlne’\/%“f KA FEH S A E > F Cler
50-69ml/mim * & X #H & gL > ¥ CLler: 25-49ml/mim » + p # & £ L » é CLcr: <25
ml/mlm P RIE RS 1.25mg/kg 0 BAFRIE 2 AR ¥ R o X Frganciclovirz i@

PASRF  EAWMECHARE - T BEHLL - R RCMVE 2 ink 2D 0 ¥
J!gancwlowr,ail_ R LEE R 2 ZTRARCE FHEF o AR JERA R
ganciclovirz. # 4 # j5 8 » (A3 B FE > N2 o mT EFERT 208 > A AR
FCMV2 & #p & 577 R T84 47 -

FiEm% s #—Dg,}»} Bk ﬁigﬂimﬂqé““@;‘é:@,&-ﬁ HIV 4 F B2 4p {2

Bfesk t CMV s ¥ @+ AIDSEART 2R F2 WRBRE L KEF g+ Ly
% (40 CMV Retinitis)H T R & - @ ¥t CMV \EK%I% o ARt R EE R o e d At
CMV 74 § F1& & * FLCMV 4 4+ (4o Gancidovir, Foscarnet &) & 2 i
1 (drug-resistance) 5 # th o #73 © 4p & A & * Ganciclovir  # > B 30% & # FR* &
¢ A2 FE M Z 37 CMV I’%*%% Fula HIV R 4 2. ﬁ,—*" PRI R 5P A
L@ B % e #R HIV 2 Tat L 7] € /& * CMV MIE promoter 2@ 3 5 4f W £ 2 g 4
it 3 »m CMVIE £ 7% ¥ % & HIV 2. LTR A #£3x HIV :lliafr w1t (JBC. 1992, J.V.
1994) = 48 HIV 2 CMV 54 2. ﬂm PR Er 2 &% TV 4 Al TeR H F AIDS &
HEH CMV B4 ¥ R F BT R REORER 2 G HF P K
(New England Journal of Medicine 1995) o FOETP o ATHIFE H A ,fﬁd i BE_AIDS :Ilis B
¢ * HAART z_+ {¢ - i B HIV :lliafr £ 2 CD4 2. FPFF > i 53 5 p] CMV «‘If&-ﬂr B
ZRMOEERARMPERZEHPIRE PR P F LR RFLETHE AT IR
B CMV Retinitis 2. /& ' f&f & E(HIV & CMV viral load count 2 CD4 count) fe P 3% e
Mgtz § R FE £ & CMV Retinitis 22 AIDS ik om iR ¥ CMV 2. Genotyping 2.
AT T fREE G ATERE R A BRA 2 2 @ $37 CMV Genotype 2 A 47 24 R 444
TRk b ich %R 2 AT % EH-CMV ULY7, UL54 > 12 CMV ADI169 strain i% 5 V& ¥ 2L 7 (34
Fe Lamz > CMVADIG69 *t HEL fm?2 $k* 2. ¢cDNA gene bank) °

Pep— 4% g% % FasFasLigand i SaPE i A BHY ind & &
Baker £ Billing harn >+ 1977 &3 11  © fpdd (g ko dd- B3 LA BB &
S SE e ﬁ ?fufﬁi GO H P LWL T - AR R PR LR B i LR EER
B g F A4 g2 1 F # i & % (bystander damage) o 4t fE 4 A %%‘L (Immune Privilege)
2 fFPITE ﬁw’ ’flﬁtl—ﬁ-»ﬁi(% HAAREN) FHREL G AR o B ¥ fwg\.pi_ms
PRSP FlF L (1) & f P38 A B (Blood-ocular barrler) v R EBRD 2 PR
S 0 %7 10 7o B 1 (Blood-Brain barrier) © (2) #7R2 g B F 0 4ofk w5 (Trabecular




Meshwork) k g &£ P p 24 - (3) e 5% 2 LIP4 Y 7 3 immun-suppressive
cytokine > 4= TGF- 8 ~ Neuropeptide % o (4) fdrfr~pied8 ~ £ %7 3 #F i 2 Bone
marrow-derived dendritic cel 1 and macrophage - (5)£2 #4-%4p i 2. eye- derlved antigenic
signals ° (6)#7x2. MHC classTand Il 2.k 2 2 FLR F IR 5o (7)iT# KA 5 A &
¢h Fas/Fas Ligand /& 5t (1995, Science) ° % * #4306 Foob ko o~ BRpF > ¥ 12514
LER IS SE R SN TN P RS ,;ﬁﬂ AT g e Rig- @ P rﬂ;}r&'ﬁw %;;I;;/gy;
’F f/\ RETALZ pME e s FAENGARRARS R RGLME g
LI G oMz p WAL (Autoimmunity) #7id & g T o "5 g s B

% (Tolerance) » F]m 7 § i + BB A A - & A HF L

C"’
3y
ety
%
a5
R 03
T,
_.\'
lzl
'
L0

l‘_‘;‘_t’v}:ﬁ,\%—i‘ \ﬁPiéﬁ,é »;}é’yiﬁf‘lmiésb,* LZFE"'/\A’Q_%Z ,:; =
PURREETAMLRLE LS A ER S «J*%i”rﬂa@g L F et g TR
R P Fp‘_&gd P REET 6 GE R i R 719%;3,,%%

LR EET Ba Ao frd B A wpgﬁﬁwﬁﬁgﬂ’wﬂﬁf IEF (AP~ A
EPHRELPEE) SRR EZ pHMAAFTES R A FREF AABRE
(Immune Privilege) 3 o

Ferguson & Griffith (Science 1995; Immunity 1996) % % 7 &% R AFP PN £ £ BE
% (Immune Privilege site) 73 & & %] 5 Pxp-& % Fas/Fas ligand (CD95 Ligand) & $ven
F fe o P Fas/Fas ligand system 5 - fp AL EFRSZ2 pMAAASTH L 2P T 4
oo A BN AN kg L meH Fawet 4= (Cell programmed death or
Apoptosis) =5 J& » 4 thymic deletion activity % € £ p 8 4. % 33 & 5 it - Fas Ligand >
- #& Type Il membrane protein > /§*% tumor necrosis factor (TNF)/ Nerve growth factor
(NGF) family - @ ptpi-pb /% % Fas Ligand » & 3% o & %0~ AR 00~ g W0~ BER R ~ AR
W Z AR F L e o @ PP RS N P BF > 4o e fe 0 lymphocyte
CD4/CD8 ~ T cell ~ Beell %o Fligtt 'm®2 £ & ‘% ¥ 7 Fas (type | membrane protein of
TNF/NGF receptor family) € % p%p & & & # 2 Fas Ligand ”Lr—;r"%’:;,& T4 L ot pEPL N Fas
Ligand ¢ /&t *F % 'w# %+ Fas #7 /<71 Death Domain » @ i &4 5 Fas b K4 L fw
P2 51 fmPe Apoptosis o - HITHIL BRI FRE R ELE LF BYTd S gut# 2
EEE R = S s R LS I

22 F s ARk 2 B0 10T
d A 2 L5 f B4 (Immune privilege) 22 B > 4o d W~ bl d & mre S AR
WA G mE A P L R LA R ERRH Y B AR *g FE PrX«— (Retinal
blood vessel barrier) » 4v + AR 4 ¥ 5’—\%—?{ B her— PPRF An F R A G ER2 .}F‘s%i*ﬁ—
o AU Y CMV 2 g 4 > 2 CMV Retinitis # ,—K},iﬁ##’gﬂ { %«pii o R @ ¥
CMV & & F e i3 ARG L e B3 B = F12 CMV 4 fdei® B4R %% (Retina)
frpepp )2 m A AT Wik - 1R CMV i dofe Gl i@l (Cell to cell) » izt
g g el B BcE AR &4 - CMV Retinitis 2 A /B €& RopE - 2 77 Fa 50
APXAHpdh baFaeyr ¥ 222 8w A% 4;?,31@ Wwd &




(Human retinal pigment epithelium ; HRPE) w?¢ > HRPE fw% % &5y SB4F AL %R X iw
A A S YRIELEEREF R FRFALVEREG LA FE > 2 Cytokine 4 i
FERSEH KR R W CMV) 2 £ & # i -7 27 5o HRPE cell § % 254 B 4
P2 e PR 2 bps A Riopd QR AR UEE 2 44 - PP i
CMV ADI169 :}’;ﬁi = 7 g 4 HRPE ‘% (Permissive infection) » ¢* E m?2 :Iliafr AR e I
AR A 22 2 Bk B F hF kA 7 3% CMV infection 2 CMYV Retinitis
LR AR -

Km 24 a7 7 dEARY IR CMV 827 g 4 HRPE % > it & HRPE ‘w? 22 CMV
'71%* A5 = 4f ® 22 — 4 Human Fibroblast 22 CMV g 4 » 7 #4722 £ 1 :

(1) Human Fibroblast cell & CMV mult1p11c1t1es of 1nfect10n (MOI) =1 gy in™ g 4> —
4@ % CMV IE protein ¢ % 8-12 -] ¥ d138> @ CMV Late protein % 72 -] ¥ = + ¥ 1 3o
(2) m F . HRPE wm%z > ¢ ’hﬁ CMV MOI=1 FFR % » 2 i3 3 CMV IE protein & 10 =
= + 213 (Prolonged period) » m CMYV early protein 2 Late protein B & 10-16 = 3R »
* CMV IE protein % JLE i » - &2 — & CMV 54 & Fibroblast (CMV IE protein £ &

B P52 90%CPE ¥ AB)R 27k oo

3) = PR % ¥ g % CMV>HRPE m#z ;rp &g - Infection time course #f & (1-7 % p
;F)I 7 iz i@ CMVIE, E,L protein # 3; MOI=1)> ¥ & CMYV IE protein % HRPE ‘w?z ¢ ‘&
FRiELERE o

A ABOER > I EIRAPECBRLBFARETLTRE A - e

o bR ARSI CMV i R ¢ B 447 ®lig & CMV Viremia » H pF 7 & T_E’I,%-wr
£ % M pF ¥ fr CMV Retinitis 2. % 4 B 2 4p B (Dissociation)- & ¥ CMV Retinitis 2 %
HHRPBEEHIEFAALTT D ENF AT R A T R BRI B AN g R
FEERL P AR CMV be Y RAFWU2 R FmEe CMV Retinitis 2 @
&%iﬁﬁﬂﬁﬁé—ﬁﬁiiﬁﬂ’?ﬁﬁﬁCMv&mwﬁ%mm&m%g%ﬁﬂ
p¥ /¥ 22 £ (prolonged replication periods) 3 B o

i# % CMV % HRPE ‘wmre gt 22582 2 v #& fibroblast # I chfk F] > ¥ & CMV IE
protein  HRPE 'wm%s ¢ MafFf ML E » NPHRPIRS 5 T2 AR 7
(1) Z 4>t w2 p F]3 (Cellular factor) » 4= NFKkB & 82585 > @ & CMV & i 48 WPF -
major IE promoter (MIEP) » IE % IE2 z_ & B X 12> it B CMV 45 B PFRE o pt ok
© 742 4p 41 CMV MIEP /1427 CMV g % ¥ nonpermissive # permissive 2.
& FF o
(2) @i = CMVIEprotein 2. M & HE ¥ - 67 it > £ CMV & HRPE w* g 4
¢ oo H S EF 5 At Fibroblast ? 914 el Fl- 3k 0 4 ,T‘wuru % HRPE w7
o j H B B E T (Alternative pathway) > 4 CMV US (Unite short) pathway 2
gene #IF M 0 AP AR L 1-7 AP = AR 7 PG & T (Classic pathway)
¢ tiCMVIE, E, Lprotein % 3>m & fifs ¢ 3 CMVIE s 3R (10-29 % ¢ )>ie IE



protein % E i » £ 7 {é_—"k # 5 H s Alternative pathway CMV US *® 5 gene %

Rz e LEEFLIFENFT DRI o

B kAR I

Fidw s 0 ERPEERSAME L e d > 0 G SRR A LR kS HRIE T AR
i ”"%i”’\){%* #. B ¥ (Virus Evasion) »2)§ » @ — "’# Rl (1) ity
F R AL E A e § IR (presentation ) ¥4 > £ 4 E fm?2 > 4 block MHC class I & 11
2 i & ILEL /S (antigen presentation ) o (2) I #* F-v ’}‘r fi2f# (Proteohysis) (%% 4+
BIFFA* Bl P 2 G0 FRE ©(3) 2 &M MHCclass [ & 1T 5 5L 2 (4)
J%ﬁ??%i@»ﬁiz%mﬁvﬁ(hmwmPﬁmw)%S)%iﬁ“ﬂ%%
(Encode ) #7km% gk (Cytokine) * 2+ P{ebrF d. B & Suid Rl 22 sc# - (6) :}I%i
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