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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
HCMYV 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 HCMV-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.

eyword: AIDS, human cytomelgovirusretinitis, HIV viral load
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-7 fF HCMV 4 & A AR 2 B A0 B2 B4 AT - PRSI A
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—Z o EXEENUE ST Smgt
#-2 fe & CMV Retinitis g & 24k EHide 8 > 1% 5 24aR L pd 222
MR B R Bl i d 4 F € (CMV virus load) % HIV virus load » 1
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miE AR A KE wie g4 g 4 (Cel Cultureand HCMYV infection)

A FEAR TS & A Pz (human retinal pigment epithelium cell; HRPE cell)z
ARPE-19 'mPz R 2 XA 3¢ F ‘o2 :/]iss*% (human cytomegalovirus; HCMV) 2. AD169
:}J%i R B~18 p 3t RiwPe kP < (American Type Culture Collection, Manassas,
VA) o HRPE fwm*s 3% %% 7 5 10% FCS - 1t — 1t |7 DMEM ¥ Ham’s F-12
¥ &P o HEL-299 ¥ 3 %3t 7 3 10% FCS & DMEM 3 % ;& N - Jurkat
ey &> 7 5 10% FCS e RPMI 1640 35 &g p o 973 enlme W % .7
F 5% = F MARN3TCH A fae A E WA pE R Ak p X HCMV
AD 169 g 2 ¢ HEL-299 fw® (45 ])c & 4 i — % 34 & 2% 7 HRPE ‘% 3
b S gP % % »AD 169 12 5 PFU/cell e multiplicity of infection (M.O.1.)
B % HRPE in% » & 37CE % 54 54 B % 2 | {5 » 12 PBS if-ik tm¥

T HBEIETEEROBENTT 5% F CRESNITCE AL

g * & 2L E (Western Blot Assay)

% AD169 54 | 4 hHRPE % AR 4 en% 15253552 72T > % &

Pl i doL o frit 0 15 pl endm e B 00 95°C 5 4480 12 10% SDS -

v

polyacrylamide gel v B T A4 3t > 39 £ 12 wet - transfer system #& & 1
Hybond - ECL nitrocellulose paper (Amersham, Arlington Heights, IL) > #7i¢ * ¢
H R F 48 3  anti-FasL mAb (F37720/lot 3; BD Transduction Laboratories,
Lexington, KY) » anti-Fas monoclone antibody (mAb) (F22120; Transduction

Laboratories) » anti-CMV IE mAb (Mab810; Chemicon International, Temecula,



CA) » ¥ anti B-actin mAb (Mab81501; Chemicon international) » f i £ 3 F #73
*EFLR L AR SRR A1 1 B4k Fod B R % 5t (Chemiluminescence
(ECL) protein detection system, Amersham International plc, Arnersham, UK) i

~ b PR A AR o

W it fAF L ¢ (Peroxidase Anti -Peroxidase Saining, PAP staining)

L P i U 2 L3 R R 15 > 1 solution L (0.1% sodium azide with
3% HyOy) R T F 2 F i 21418 % - f@(endogenous peroxidase) » 14
i L N u,%LL,aL,F FRSABIIEFEZER B s & ke 4 » Fo
£ (4ranti-CMV IE, anti-Fas, anti-Fas Ligand) fo#:4 23 E 7 (T% - | pF o ¢
P - 2 AP B e [gG | M IFE BRI o 2 80 -kib ez {8
feor b AP B AR B i B R R T 104 4B e~ ) BB F T TR
2R AR 3 T 104 4B B 15 4~ B fic kTR 4 (substrate) (0.05% 3.3
- diaminobenzidine tetrahydro - chloride §-0.03% H,0, **50ml Tris % > pH
7.6)E & % & ik o Methyl greenZ % {4 14 & 5 &g picgr 23 2. -

TUNEL - ;# (Terminal deoxynucleotidyl transfer ase deoxy-UTP nick end

labeling) 1§ ;] w7 &= (ApOoptosis)

R 1S 20t kiR ts kR 20 pg/ ml proteinase k A E T T H 30 A 45 AT
4v b T 73 7% (equilibration buffer) s 4v » i®#* j3 /% (7 dUTP-fluorescein 2z
TAT 2 %) * 37 C T iT% 60 &4 45 - R 2L = I ¥R 2 (positive control)
% f ¥t PR %2 (negative control) o & ¥fP 34 » (E* B w L kR 1 pg/ml
DNasel 1% 10 4 45 > § ¥R 2P| #2457 ;4 ;7% (label solution )B~ % 1% j3 % -
2_ 1612 PBS ik = =01 iR 0k K o Fo fluorescein i ¥ 1 fE e » {83 37CT R

B30 & sdo B fS Ae > B|fedF cr¥E 24 (substrate) (0.05% 3,3°- diaminobenzidine



tetrahydrochloride §= 0.03%** H,0, 50mM Tri s % @ » pH7.6) 2 2 & J o 12
methyl green Z % {6 30k B A piede ™ LR o

(3) %

(=) E g5 4 4R % X (CMV Retinitis)2. fe iz 4 £ 4 b {4

AAPETT ERZERB AR FRAET = AIDSH LY 0§ 42 F (33.07% ) &
—?5 41 . HIV-related retinopathy ( Retinal hemorrhage, cotton wool spots » 12 %
micro-angiopathy % ) 2_ 2Lp %L]&_}%%“ om B ¥ G 24 e & CMV Retinitis » @
F 3 (2.36% ) f& & i Toxoplasmosis Retinopathy ( 5 # fmfb X ) 1 E — 1+ (0.78
% ) fe & Cryptococcus chorioretinopathy (#73] % 3k g7 #% & HEAR S 1

Ay 44 AIDS é—fﬁ Fep 3 }lia-‘% B —g » 4o HIV-related retinopathy (non-infections
lesions : retinal hemorrhage > cotton wool spots ) * CMV Retinitis > toxoplasmosis retinitis »
cryptococcus choroioretinitis % & § s ¥ % p% p jz 22 HIV RNA-Copied level » - 4 {71

o AT RRFRA

(DHIV-related retinopathy & plasma * HIV RNA-copied #cP (110.2374+12.137
copies/ml>n=17)> % % ;& * HIV RNA-copied #p % (3.612+1.205 copies/ml > n=6) >
m CD4 count % 51+6.7 cells/ul> @ 5= & - %% (highly active anti-retretroviral
therapy s HAART) ok w B 7 {6 5 o ;F]% plasma * HIV RNA-copied #c i 8.321+4.312
copies/ml » n=17 » @ 3 % ;% ¢ Pl;p| 3 11 i @ HIV RNA-copied » @ ¢ fF CD4 count ™ =

A3 189+6.8cells/ ul o @

(2) CMV Retinitis 5 & (A &1 HAART /VJ%"*Z) % ¥ plasma HIV 4 € 5 361.831
X P

+25.783 copies/ml > @ x50 % # HIV 4 £ & 22.307+25.783 copies/ml * n=5 >



@ CD4 count 3 7+2.1cells/ 1> @ %58 HARRT /5% {6 & ® plasma HIV r)ﬁai il -
31.321+10.537 copies/ml » @ = % ;% # HIV ;;’;33 £ 3 2.7014+1.801 copies/ml > @

CD4 count B 3 81+7.8 cells/ 11

(3) #+3+ fe & Toxoplasmasis Retinitis (n=3) i B x ¢ HIV :},?;-% £ 5 531.3084-87.121
copies/ml > m CD4 % 12+3.5cells/ul> 5 4 % * HAART /5% {6 » 2 o ® plasma 2.
HIV :}fﬁ% £ P "% 1 39.157+21.031 copies/ml » @ F% p :]}%i £ R "% 3 1.431+807 copies °

m CD4 count R & 46+22.1 cells/ 1 »

(4) @ $+ fe & Crytococcus Chorioretinitis T B(n=1) 2% ¢ HIV )]%* £ % 267.089
copies/ml » CD4 count » O cells/ul > 5 4 B * HAART /o 6 > & ¢ HIV :}ﬁsi ol

" 3 21.053 copies/ml > CD4 count P2 3 3 21 cells/ @1 -

()& Eop & e & CMV Retinitis 2 B2 7 » 50 F L8208 CMV
Retinitis g T2 4 - § * § G p kA3 KL T HRPET P BTN G SRR 7

P B B IR ¥ 6k & e & CMV Retinitis 22 & 4 % 5

o
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10434271 mM > n=12) > E B @B EFRP £ ZFE %K 25 572 NO kAR (NO
level : 36.1+10.4 mM > n=7 > pc0.05) - Fr PF4&-47 &€ i %@ et CMV Retinitis
2 i'%‘ » 1817 5 8P - B 7 2 Ganciclovir > ¥ #F % N 3 bt o EEEPR N :)?y@_i}i’i Ve

T ?,&ﬁiﬁ»@%"" 2 NOER~ PETI 534411.8mM -

AP AT BRAAAS 2HFMR A AIDS & #H CMV Retinitis & F P fd®
PG 8347 CMVIE (38 A%F) k2 B+ 5¥iwm®? (Macrophage) > @ i&
2 Macrophage $" 2 RN~ £ kA NO> @ WM F s+ kAL 2532 NO 2 2 1 >
FPRALALHIBMCMY HA BAFH RS FEANOAL LR L R TR

B3 BT F AR Bk 0 @ R CMV Retinitis & 2 AL $902 3F { 4 B E o
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A P4 * in Situ hybridization # % 1§ ;B Fas ligand mRNA 2. % 3R > ] 4
AL P gF IR Fas Ligand & ¥ Loy R0 fdl FHEARAS G o
3£ & IR AARSE SO +2 K (inner nuclear layer), ¢t 4% & (outer nuclear layer) » 12 %
A BpAR g d 2 b A P (human retinal pigment epithelium) o fe § #3324
CMV Retinitis 7% % i B P2 B%—)]% Y+ F 2 Fas ligand mRNA # 3R 1% — R pF »
AP R A CMV g A2 54 % @ Fas ligand 3UELP AR 8 4c o o PEJUH
terminal transferase-mediated nick end labeling assay (TUNEL stain) % 4 7% %
FRAMPEEREEY § 4 e FIE 5~ = (apoptosis) 2 R F o 4L
oo TR2 g R APt o Hop bR 4 HCMV Retinitis £h3< 5 4 8§ ¢
HCMV & “ﬁe TR A e o  fRch > 2 AR T 5 d HCMV g
F A T4 (40 Fasligand * £ 2.5 ) @ M ﬁﬁlﬁilﬂ%%}‘iﬁ# T WAL
i 2 R KA > P M7 (recruitment) 2w % ¢ fm*? F] apoptosis @ %

e & I s A T

£ 41* immunohistochemistry double stain #ji¥ > k g & %< Fas ligand {r
HCMV IE 3-v 2. £ 3E 1 & i ¥ » ¥ M5 F 5 1 CMVIE 3+ £ FasL 1131
Bl - R R AR Y o fp 0 LR RIZ 2 FIR > A PR BT RR
B & 4 HCMV Retinitis #73% )ﬁsﬁﬁﬁ ¢ > HCMV }?3-&- “,4[% 78RR Z AR e S ke e 3
Pl fEeh > S T R AR REREIRE AR R G R A RO R R
Mo R ERBFAINLE 4 (local immunity) % #7i&m i #:}?ﬁlﬁ’:'f“iﬁua’iﬁ &
(pathologic immune reaction) ° ]4c¥ 5d HCMV I}ia# 25 F134 b FasL 20 4 7o
gt 2 T S R AR RN me me e s R Rk p E MR
(recruitment) 2_ x ;% d & fw¥e F] Apoptosis m IR F qv F AL H FodE o it

BRBE e pA AR TR AR RERAPE -
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2R A BT A MY RR bR R L TRk SR
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(2) % Fas/Fas ligand system % — f8p SN LA 7R 2 A REA A B &7 5t 2
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FAE %A OB A kg W H 7 me 40 = (apoptosis) ek
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