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G5 7 T AR R REAE A SR PR, F AT R R YT O 1A o AP e S BT 1 (HAART) {ER RE AV R V5 B
FEH AN I G g B A B (HIV) |, B RTA R 8 R T HIV (7R T, B 53IE 95 HAART JR 97 )5 &84 I
Meep HIV S8 KM BA P AIDS BFWIHW R & T HIV, NI FE R LIRS A E S v EEN, BH
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i B 5T A0 A% , 2 B0H B b 00K 33k CCRS, HIV [HME: 8 3 H B 41 2 rh CD4 4% F e 8 45 5o, o ol Gk
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CXCR4 J; CCR5 ¥ FHME ik . e ol ey (o m o  HIV B¢ B 5 H iR 4141 CD4 .CXCR4 ,CCR5 ¥ R 21 {4
PN, CD4 BER KRR A A, B 0 TH AR b R 20 B 0 40 B, T CXCR4 A CCRS D) 52 3 7 A50IR 40 77
AN FIHR LA AMR . i HIV M0 F 2k CD4 LA )32 & CXCR4 CCRS 7E{H IR I Fz 4
Jit 357 52 PR 2 35 TH R b Bz 40 e B A 52 3 HIV R YL HSCh HIV 47 8 1 4 F Sk Atk
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[ Abstract] Background Acquired immune deficiency syndrome ( AIDS) is an infectious disease caused by
human immunodeficiency virus ( HIV ). Highly active antiretroviral therapy ( HAART) is an effective treatment for
AIDS, but it cannot completely eliminate the viral load in the body for the existence of HIV reservoir. Previous studies
demonstrated that HIV could be detected in tears of virus load negative AIDS patients who received effective HAART,

suggesting that lacrimal gland is another member of HIV reservoirs.  Objective The aim of this study was to
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explore whether lacrimal gland has a molecular basis of HIV infection and the mechanism of lacrimal gland infection of
HIV. Methods Fourteen specimens of lacrimal gland were collected during the surgery from 14 patients with
lacrimal gland diseases in Peking Union Medical College Hospital from November 2013 to December 2015 ,including
13 non-HIV-infected patients and 1 HIV-infected patient. In 13 non-HIV infected patients,lacrimal glands prolapse
was in 12 patients with the normal pathological tissue structure and dacryoadenitis was in 1 patient with the
histopathological diagnosis of interstitial lymphoid tissue hyperplasia. The clinical manifestation of HIV-infected
patient was dacryoadenitis with the histopathological diagnosis of interstitial lymphoid tissue hyperplasia. The paraffin
sections of 12 non-HIV-infected specimens and 1 HIV-infected specimen were prepared,and the expressions of CD4,
C-X-C chemokine receptor 4 (CXCR4 ) and C-C chemokine receptor type 5 (CCR5) in lacrimal gland specimens were
detected by immunohistochemistry and verified in 1 specimen of non-HIV-infected specimen by immunofluorescence
technology.  Results Immunohistochemistry showed that CD4 was suspiciously positive expression in non-HIV-
infected specimens with the strong background staining. CXCR4 was positively expressed in cytoplasm and nuclei of
most lacrimal epithelial cells of lacrimal gland epithelial cells in each specimen,and CCR5 was focally expressed in
few lacrimal gland epithelial cells in each specimen. In addition, CD4 ,CXCR4 and CCRS5 were positively expressed in
intercellular scattered lymphocytes on the specimens. Immunofluorescence assay showed that CD4,CXCR4 and CCRS
were expressed in the specimens with the red fluorescence, with the linear- and patchy-like distribution mainly in
cellular membrane for CD4 or spot-like distribution for CXCR4 and CCRS in the cytoplasm.  Conclusions HIV
receptor CD4 and accessory receptor CXCR4, CCRS5 are positively expressed in the lacrimal gland epithelial cells,
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which is the molecular basis of HIV infection and become a potential HIV reservoir preventing HIV eradication.
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FEAS M G E ke B 27 5 1iE (acquired immunodeficiency
syndrome, AIDS ) & d1 A 28 0 % Bk B3 9% B ( human
immunodeficiency virus, HIV ) J& e 5] & 19 L) 4 B o
F L B E N R AR AR . HITV ad i SR T
PR B gpl20 55 52 40 i 2 1 3K 3 #9 CD4 45 5 JFAE
CXC # bk W 7 5% & 4 ( C-X-C chemokine receptor 4,
CXCR4) 1 CC # 4 W T 52 & 5 ( C-C chemokine
receptor type 5,CCRS) A #¥ B K 3 A AR 20 i 5 | 2 J&
G, R CDA™T bk I 40 i K ik 0 A e s/ 0 40 S 4 95
RE B, i 5T B0 R BL 2 P R A b R Bk
U AL P W B SR R JT 3% (high active
antiretroviral therapy, HAART) , Bl 38 B y7 5, BIG )T
AIDS F A R J5 . HAART /] fif £ 35 1 3¢ o HIV
RNA JKFF B )3 2= ICIE K (<50 #% DL/ ml) |, (HA
REAYD JIC V8 B A8 F K B HIV 9 3, H & A ik
HAART JA7 AT 00 Ja] 1 oh i 2 20 e ik S
i BE B Sk Ok A T8 HIV EAF R b BT
HIV, # AR, HIV G 35 DL 5 5% K CF 3 R AE
HIV G 77 e Hp, — 72 RS 00 JF FOs A7 i 5 2
WU S B R R & bk, HIV G B 6 R R
HAART JC k¥ 58 & R N 5 00 IS 15 BR A9 32 22 5L 1A
H, HIV #1753 S 240 1 6 A7 8 A 9] 27 it A7
FET CDATT i A D HIV R (Y T2 B A0 L, A

SR HIV Jg& Jv CD4™ T bk 2 4 M J5 v 5 3% 40 B 56
T2 A — S 2 i B A Sy AR IR BT 12 41 i, HIV
R AT e iCAZ M P s S o se e i S I 41
JFER 1IE12 CD4™T Ik B 40 i 2 HIV 1 32 2240 i
A7 PR P 0 i A o 2 i HTV () 40 6 A7
JE T H A v 200 B AT R AL AR SRR AN R T
B /NG L R AR e 2 A
FE R LS N A SR L AR E PR
Mg ARG E Y BRATRT I R RARE T
£ HAART 697 A 20/ AIDS B #FHI H A3 1 HIV
0l T Bk A TR B AR, e o A
DYH i FT RE A HIV W8 7266 A7 15 o A B 9 #0038 3 43
BEIH BR b R 40 M v HIV BG4 56 2 7 CD4 K Az ik
CXCR4 Fll CCRS my3Rik , o F /KR 151 TH it 4 21 7
HIV g e (1 7 B AL o

1 RS

1.1 fk

1.1.1 AJHIRHAZFRA T 2013 4 11 H 2 2015 4
12 7 e A b a B A B B R RE 2 07 o0 TH AR R A 6
P I 452 32 TH BT 3 VI B TR BB 19 14 45113 B bn 4%
G HIV FIPERE bRAS 13 f1F1 HIV B B # AR A 1
i, 13 451 HIV B4 8 35 el K2 8 oy TH B 6 2 9 451)
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FH MR 2 4 1], 6 B2 Wy 1E w5 TH R 12 450 F0HE B 8] 5
WRELZH 2O A= 1 ], HIV BH % B I IR 12 W7 i i
e, 9 B2 B o TH i 18] J5 ik L2 4 U0 A

1.1.2  FEH KAUEE  CD4 £ s di {4k (NBP1-
19371,1 : 100) . CCR5 i B4 7 % Pt /& ( NBP2-44483,
1:100, 3% [E Novus Biologicals) ; CXCR4 % B o5 [ 371 14
(ab124824 ,1:50, 3% [F Abcam 2\ #) ) ; Dylight 649 41
FPTIE (BS10033) | Dylight 649 “EHi G4 ( BS10034)
( * [ Bioworld 4\ ] ) ; Fluoromount G 3¢ ¢ B 7 ( 38
Southern Biotech /A %] ), Zeiss LSM 510 system ( fi
Zeiss 3 H]) o

1.2 ik

1.2.1 Ay 20 2040 4 e (0 125 K0 I 3H g AR A of CD4
CXCR4 #1 CCRS &5 HALY & T 60 ClH kR
BEFE R i 1 h 5L 68 CJ% Jr 20 min, SR 5 #4400 K
T A 2R R i S 3 UK, BRI 3 min, LS S
R LUY) U B TR B 8 100% \85% \75% i #:
JE OB R 3 min, ZE KR 3 WKL, K
3 min, ) iE A 200 ml 0. 01 mol/L #y#5g £h 5% vh ik
FR e rbr, DR fif S 5, B e O AR R W0 1 R AT BT
A S, SR 5 VA R A R U S A 12 min, 2R A5 6
VIR & T 288K thiR i 3 W, B3 ming B TRy
3% H,0, 9155 10 min DL & 9 5P o 00 9 il
ZEMBK PR 3 min, 1 £% PBS ¥2 3 2 ¥, f K 3 min;
T 100wl AR £ 10% “F 103 , & T & b 2= R
PR 10 min, B2 0300 03 , WK 48/ 0 % 1 5k
FA LT 6 A0 100wl AR — B R B, B TR &b 4 °C
WEE G BGR DI R ET 1 AE PBS HR 3 WK, BRI
3 min; 5242 A PBS, WK 40/ 0 W T 4% B8 PBS, i i
100wl AH R — 0 M B, 12 & 37 CHEF 30 min, 4%
PIR & 1A% PBS HiRifd 3 YK, 40X 3 mins jif il 100 wl
B DAB O, 6o WA N M. REYTRG A
AR, R AR R G 4, 3 min, [ RIK WP JE BT A
IIE 1% ERIR ST R, AL 2 R

1gG) Z i T £ 141 30 min, PBS #his 3 58 5 3% i 4l 5L — Bt
Mo BRI 4 “C I/ 3 1, PBS 1 1% 3 3 5 I i AH I — T
B ,37 CHFH 2 h; PBS T PE 3 34 ;i I Fluoromount G
B 1L 9CHK w6 bR, 45 il B R 98O B
TE I

2 FR

2.1 R 2k 2E R IR T IR 44U CD4 |
CXCR4 fll CCR5 [ ik
2.1.1 HIV I & # H R4 41 CD4  CXCR4 F
CCR5 ik A gUb2a s woR HIV (B H
HIRA L h CD4 JrF gL 698 5ol , B i s e 4
] BE PR IR (I 1A s B bR, Z280H It Kz 40
ffLrfnl W CXCR4 23k, 2 v 20 I 5 A 40 i A%, 2 6
WY, D BOH R 40 R WL CXCR4 ik (&
1B) ; £ b5 A< 1 /0 BOTH B b Bz 40 i v L CCRS J&) 4k
FIB 0 0 T 200 5T RN 4 A, R AR O A e 8, Z80H
Ji b B ALK WL CCRS Kk (& 1C)
2.1.2 HIV P8 ZHHIR 414 $ CD4,CXCR4 &
CCR5 3Rk M LUk 2= Y o B /R, HIV [H % &
HIHMR LR A CD4 5L PHME ek 2 07 T 40 M B
20 SR A0 B A%, X SR A A Y 8 CXCR4 £ 3k Tl
Ji 20 4 1 R 4 B %) 4 BB s CCRS 76 TH Bt 1 2 1 f 4
Ji 5 BH P s, R L T A0 B K R 40 4 A% (I
e IR [ 0 A U S R S O N T N R
RKik,
2.2 BEHRA L% CD4 (CXCR4 [ CCR5 F ik i
PEPNLE

HE B YL 0, 78 ,CD4 . CXCR4 .CCRS #4241 8
P, CD4 FETH IR LU RER B R A, 2 i F
TH R b Rz 248 J %) 2 B B (181 3A) i CXCR4 Fil CCRS
52 SR O A1, A T H I b R 40 M %) 40 i B b (&
3B,C),

AR, BRIV, DA BT e Ny R | AP O W e T e 38
UK B 3 min B, Bk GREN SRCET ] Pl o Cal T i L

Ve E T 75% 85% .100% [ 4 *_?,%.3‘.-?-""-;’,"-” ,?\ n“_‘“—'f,{':? .?;"“’im~:“~':"“""s '.l
HE R4 3 min HEAT K, = ‘,{“-’,f_"%y\j.:‘-:-)/:,' N5 9\,‘1, e RO E
PR E Y, FHE IR ST, o) oy o e ey T AW Lt 0
0BT LA EIRS AT S G ER AN TR L R S

1.2.2 peueotie kA il il g bs

1 HIVEEEERASRH CD4 CXCR4 K CCRS By5 ik (DAB x400, 47K =50 wm)

A:CD4 7ETH IR 2H 20 b R A rb Oy BE B 5k B2 22 H0IH i 4 24 b B2 00 MM % 40 B 5 B 400

A1 CD4 .CXCR4 1 CCR5 1Yk

Bn] WL CXCR4 K35, BAEsE A ge ta (BETK) , D BOE MR 2 E R 4 vh & W CXCR4 K3k (40

HIRH LA K EY A T IR EE T i Wisk)  CoA ORI MRS b R 206 B 205 A R b T W CCRS g J b 7238, AR 2% 40,

T, 3% 1L 2 i BT AR (non-specific

Je (T k) , ZHGH R b B M H R WL CCRS 2R3k (£1i %)
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gl HIV 1 338 ME {7, & 8L HIV-

L T TR PO RS s
P el A R TN DNA ST ROME LA
LN s TN S N TRt R L MUEEAAR R, R HIV T A
-;‘ngya v RELT e N L R LS A E R
N B S T R0 A Jonathan 2510 X HIV A S B A 8
Qe TERTO e, T O g v s R A R P

2 HIV A EEEREAL H CD4 CXCR4 & CCRS {1k i% (DAB x400, 7R =50 pm)

A:CD4 7£ H Mk 40 40 1 Ji2 200 1 10 200 e H5E . 440 0 J5ic i 4T M A2 v 89 Ay BH Ak 38 ok, LA B Y e (1R
B:CXCR4 ik FIH MU L 1 iz 40 (B &
) FE] Tk B 40 (205 ) C:CCRS 3K FH R 41 21 1 Bz 20 0 1) 40 1t A5 % 356 43 4t i 4%,

ik ), TH] ST A E 240 Mt mf L CD4 235 (4% 3% )

bR Y (R , )5 B 40 i P o mT WL CCRS (9% 38 (Z0i k)

3 HIVEA#EERRAL D CD4 CXCR4 K CCRS B&E (x400, 4R =25 pm) A
CD4 3K TH IR 2 2 1 B 200 L 1) 40 B %, 52 2T €4, 9¢ 6 ( Dylight 649) (17 3k ) , 41 M A% 5 i

7 (DAPI)
fa A% 2 #3206 (DAPT)
i3k, AL A% I i (4 5 (DAPT)

3 itig

o T o 77 TR 4 5 TR 1 A8 1S R 7 1 40 i
6 R R G AT B AT A2 B ) AR E 14 Bl g 2 A
HAART {457 AIDS 1A Z i gt 37 5 76 1015 0 B 1k 1) o
5 F AT B AR 0 R 08 17 1 19 0 15 TG 2 5 LA
Y — EAE Y, T I AR AR . %
HAART J497 19 AIDS £ 3% 40 J i b HIV 31538 19 3 1
AL W0 IT AR U IR S R A R S 0
A e P R I AR B % HAART 367 M A\ 1 BT 58 %
WY, 02 1A DR 7 % 47 R 2 8 0 44 A L x4
FRIATEIE 3% % 60 4F i HAART 1497 I8 K AE 58 4
BT R A R AR I VR R A A A
A]RE L K HAART 45 76 35 4 2004 & HIV (W5,
T AEL S 5 4 5 663 9 2 A 2005 I 0 7 0 R

S 4F 6 HH S BT 5B AR B9 S DT 4 (0 75 A1 P4 ol
B 1 HIV G617 % B BR T #F 1k R990 12 CD4™ T
O 200 i 4, I 00 B L B R AR MR 2 L L CD8 T T
Wk EL 200 0 L 1SR A 05 MR A T AR SR HIV (9 38 4K 200 i
WS MR Y HIV-1 ARG 75 4 B A 4
HOK M2 R S R ST e T HIV T
NI B AL HR & R IO WEFE R W1, CXCRY 28 (A & 1 T %
FUMML, T CCRS & [ TARBEFT P . x5
52T IR PCR LA 7 9 ) AIDS f 2% ' Wik 4

B:CXCR4 F 2G5 T IH IR ZU L B2 240 M 19 2 M0 5% ( Dylight 649) (A #ik) , 2
C:CCRS F 235K T IH MR 2 21 b B2 40 i 4 Jfa 5% ( Dylight 649) (

A REAE HIV 9 B (09 it A7 P, BP0 J2
BEEH T HAART 094 30697 H
3% HIV A 8 5¢ 42 5% A B P45
ZJa BN b B AR RN Nk
4 H 9 A5 AT & B HIV mRNA -1 B 1
ik H R R 5T T ATC ] &
Ak, B AL A S 2R A Ry, R D F
HIV mRNA 3£ 35 JF A RE ) o b A 5
JE J&y &6 0 A R Yy, 1 CXCR4
CCRS 45 32 1 1) 2 35 A J2 Uk B B I
HIV @& g i dm s o A BF 98 3R 52,
CD4 5y F ANk F RV I 40 il , {3
ik Z K CXCR4 F1 CCRS, BATE ML 5T
4 {2 i B AT L (H IR A 2 506 7
S, A AR A e I A SR T A
I A A 3R I A T T IO 440 L T g A 4% B i 1L 1
HIV' 7

AHIEFE & B, HIV A B A8 9 T R b Bz 40 i
H1 CD4 yw] BE FHPEFR 38 , CXCR4 AT /E Z 40TH I b 1 2
ffl 23k T CCRS A D $0H i F B2 40 vh 2 )Ry 4k
AT BEF A, TH MR b 1 4 0 a) 3t 2H 28 rb BOFE 1 Ak 2 240 A
rr 34 A] I, CD4 .CXCR4 % CCRS f9 PHE: 2235 ; Wi 78 HIV
A0 BH 1 £ 2 (0 T BR L R 4 o CD4 R BE P Rk
CXCR4 J CCRS ¥ BH MR 3k, 1H MR 1A] 51 4 2 vhon] Il
KR HOZE B Ik B 40 B, L CD4  CXCR4 & CCRS ¥ %
PHPE SRR . RAF AN A KA CD4, R REHERBR HIV J&
YL Rl gE, H O HIV BHE 8 H B b J 40 ffd CXCR4 il
CCRS 1y & ik 58 T HIV BAPE &8 %, & /8 CXCR4
CCR5 %3k E VT A3 AT HIV XHH R b Bz 240 i i
FRIRY . BLAR T i — 2 B Hfi CD4 ,CXCR4 ,CCR5 43
TAEH MR F B 06 B0, A B 5% of R JH B 38 9 6 4%
AR HIV B8 H IR b 3 Fhooy 10 2R 8 i A7
YE , KB CD4 .CXCR4 [CCRS W TEH AL Rk,
A CD4 Z 4 b F1H IR b 5 20 i 5, 52 4otk 2 R 4y
Aii 17 CXCR4 1 CCRS £77E T1H i b e 40 1 240 1 e
FVAH AT, 2 SR A IE 2 TH AR L R A i B A2 HIV
TG (AT o AWEFE N AN TH B R 240 AT 3 ot
LR TE Y CDA 43 KA Bl 7 f& CXCR4 5} CCRS
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SR HIV, B0CH i 5 1 I b B 40 i 3% T Al B 32 1A
CXCR4 = CCRS L IH I b Bz 40 g, o n] LAad i 11 i
R A S AR AR Y HIV BH R A 96 22 20 i L 40 A
1975 AR A FHIEGE CXCR4 5 CCRS FHE B9 7H Bt | B2
FLAA M

L8 LIk AR R T I B A i B HIV
Jery oy 1 a7 SR B AL, O itk — 2D i
THIRIE HIV [ A7 2 42 01 T ) 58 /9 52 56 % IR 48, 7
HIV G 1) B 6 77 T B A H 2 I R o
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