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AIDS and the Development of Anti-human
Immunodeficiency Virus (HIV) Drugs

Hideki Nakashima

Department of Microbiology and Immunology
Kagoshima University Dental School
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Abstract

The unprecedented speed with which the etiologic agent of AIDS, human
immunodeficiency virus (HIV), was isolated and characterized, and then effective drugs
were discovered remarkably. Discovery of some anti-HIV compounds suggested that
the antiviral chemotherapy of AIDS was fesible, and opened the search for more potent
and more selective anti-HIV agents. In the past two years, HIV-infected patients have
been treated with combinations of drugs which inhibit enzymes present in HIV but not
in human. Most have thereupon become able to forestall or even overcome opportunistic
infections, and have exhibited decresed quantities of viral load and increased numbers
of CD4 lymphocytes. In addition, HIV coreceptors, CXCR4 and CCRS5, were identified
and their important roles for virus entry would be disclosuring. This review will focus
on the latest basic research of AIDS and anti-HIV drug development.

Key words
AIDS, HIV infection, anti-HIV drug, CXCR4, CCR5
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HEAEE BIRMICRHET 5121, FoEEMABE R
S & DR LEBOBBVIZER LT, MEEICKS
LZRFEBBTI0MEV, HEEEIEICHY LS
{OHEWEIE, ZOBRBICESVTHRIhTAL,
AWML THR CEREEDS B 2 LT TH LS
2, S0SERTE CIHHRRIMIANAEE W) b DIEMm
LNTWhdol, w4 MR, BFHESAMIC L,
FHEEXRWIET I ENTELWIILERITHL LN
T ERTTI L, P LTl T
bLPHDKR, BEOHE T 2R HLTS
HEER HH O IZHED 5 T 2V ¥ - DR LB
B4 a/hHEEV2 3V THRY, £hwi, ¥
ANASRMORE» S REFEHMTHIEMNTE
¥, ZOMRBULRY: U -4 {LEMRHEI KT
LABAFEAE LTHFET S, 74V ADMHMAK
e L-HBOFNEHBRICERILILEN, Y1 NVA
BESEDHMRCHBES -T2 Tld e {, S0
RERFERRERICBLIITEELERTELYL, LY
L, EEOFTEWFOELSI > Ty 4 V2D
ICRROLBI L HET2THEEOH 2PHIRRAS
NT&7, 3612, FORBEROBRBMLKIME ¥V
BEED/HICHEREHEMEAL > TVEI A X
(AIDS, BRUERIERLFERRE) MERSN, ZOK
BOoANATHHe PRERZY A VA (HIV,
human immunodeficiency virus) 2[4 % 5% T #
HORBIARIY 4 W AEOBF AR eh DR T
BHMIIThIIER, BESOERENHES R,
Fbsh T, BT/ XiEHMEL LT
TANWREIZWT AW EOBIRIZOWTHRL TH S,

I.I4XDORREZDEERKR

198127 A A EARED =2 —a—-s ko ¥
VAT, TNEFTRFETH>LBRAREDLS N RVH
oA ) =RV HVOVTRIM), ThH0BE
CORIREREE R 2RI FEBHER MO N h o
T EDL, BREBERSERRE (m1X) £ELT
;s h i, x4 X & it Acquired
Immunodeficiency Syndrome DX T: AIDS TH
b, A XDFRIERATH 7258, B EILL
IA XBENREREEETH oML T
HREL, BETHIH T M0 LLLEEZLNS
ZEkbdot, TOH, BRIESI L IMERTHER
NAFHLDERLEICO A XBHENRO>HDY, &
BREL LD IO ORBREBEDIHFREL o> T

AOTRVWHEEZ b, 1983EIZL->T7T >
ADINA Y — WVEEFEF® L. Montagnier 545, =4
ADERD—2TH DY ¥ NHEKEOBEPSHL
Wk bDOLbbaY ALV AERRLLAV
(lymphadenopathy associated virus) & &7 T
WL SOIRE, 7XY HENT HERD
R.C. Gallob, #V 7+ N=2FKEY 75 R
aNJ. Levy b4 XBELSFEBOT I VAR
>HE L, £h#h HTLV- N (human T-
lymphotropic virus M )", ARV (AIDS related
virus)® E BT 72, ED%, TNHDY AN ADE
ERFIATRONIFERE—TIVALEEZ LR, B
TEIZ HIV LFRIZR T3,

HIV o fERLk, b Pliifdicy 4 VAT 5
PO EEARDL L TREOHELZ NS I ENT
22 eh6, RIEFEMFELAN L7 ELISA R
FEE:, SHICEEHAAERY Ay 7Oy Mt
L EEXHWTHIV R0 ZEd L s/, FL
T, ZOEFH IR L TEEREEIRLY, &
A7 b THPREMOTREE L OEFTHA H TR
B3 B EMWBALA, £/, HIVIZHSRL MK
KM A 2 LGS b RSN T 5., NZ
T, THRGED S OMA R irmEicks LT,
WA XL RT VI b ahror, 199542k -
TENETHOENT WA HIV XS R DY
ANVANET7 7N HOZL XBEMSFBENY, &
NETOLBRIIECEEL TS 50% HIV-L &,
B77)HEPLIBEL TS HO% HIV-2 LI
AT LTS,

19974F 6 HAEDK T, WHO 1212164774183 A0
I A XBEPIITH EAhSHEI R TWDH5, 19734
OB TENDTIIEBHUATH e EZ DL,
ZOMEMT 2 EU LOBEROMMAA LRI &
2%, TRIIMATARBEUSMI L E L D BEH
FEL, WROBEERIIBA L NBDOAFT00H
AMETLIOD LRI SNS, /2 HIV E&SeHIZo
WThH, TOREUITTIZHRALSNH A, /hE150T7
MOLELLEHEE SN, 83 1 468 TR A & 34400
BA, PRRHES0T ADMINNH 7o & 2T T
5, Thbb THIEIZL AOFIATH LViRE
HROL P TRELTWEI LIRS, WHO 2To
LRERTHORNMWLFHRICL 2 &, HE20004E F
TO HIV &P A 53300077 ~400075 L #dfl &,
oMM SR HIIERbDEEZLN D, #
AN HIV REeF O ME AL E, SNTHEUE
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AEERE L > TSN A XREB LV
HIV B3 # N FNIT05 AN L4232 A TH B H (%
1), EBOBIZZOMEL BIMEL L EI SR TS,
MATHE L shatiid, ShE THEARE - Wi
H, BFICRBERCHNT IR T T RENLED S
HEHWh o -0H%, 1993FEE L h AN -
RENE L hoTALI L, T O0&ANHEEYE
LML TETWABIETHE, 2D, TS
L7 B R E A D & O Kkl & ) BN R Ht
MIMLEGD, D2WIl—BREOLMEIC F TRENZD
bNB LIkt bEZLND,

HEDx 4 XEBHORMERH
; S ICUEPN!
o L I < A -1
RizMoizeiad - 66 (72) T 77 (38) | 443 (LID)
BlEMoEeER 1 260(3) 1 0( o) 260 (3
WIEWEA O uenl 0o, nen
BESE T T s (D] 3C D 9C 2.
BVEBFWHI 2 TR 7= 68 ()
T o w e 82 ACD
F R Lz (31 29 120
B T1563(209) T 142 (74) | 1,705 (283)
H I VEBirFoRERIE
(M{T: A)

. . - B '
MiEMoitihmm [543 ( 122) | 642 ( 463) 1,185 ( 585)
EEMoIEEER *1 | SS0¢ 76) | 0C 0) ] S50¢ 76)

MERBER ] Wm0 © ! ¥ ‘
BEmR Vg D ud el we n |
HEEFEM2 LT T O ) 1,808 ¢ ) ‘3}
Fo®T O T w2 4] w7
T {234 ¢ 1210 | 374 ¢ 355) | 608 ¢ 476) |
- ] {3,166  340) [1,066 ( 828) 4,232 (1,168)

( ) AGADARIB®R

CREIFY 01 K)

1 AXOIASAXBHEE HIVBREOBHRR

m. HIV &R

HIVidL bav A VA EFENS RNARIY A0
ABRT B, LhO9ANREGHEGTEHE (Re-
verse Transcriptase) % & 28 1 WX (Oncogenic
virus) OFMERE DL ESbE IR T, B
19104642 =7 MJIZRiER D Ao A vR& LT Y
77 2.5 —Hf9EHTD) F.P. Rous & F#F KD E
Lo TN L THR SN, S6IZ1930FERKICA-
T ADINMT 4 WA, S0EMII~ Y X MR Y A
WADRAIER SR, BRiIZShsiELray 4V A
BT Ehbhrol, 19705 DL LA
TANVARE L OFHERY, SHICBERE»LIRER
sh, 19804FEIZIEBA THIFRE A (ATL) DA
T&HsH HTLV BRERINTVE, L O A VA
R HETEEEVIDIE, 1970125 - T D.
Baltimore & H.M. Temin &2 & » T= v A A
TANAB L Rous BREY A VAN SRR SN B
FThd, L4 OMEHHEIZ DNA ISR THY,
ZOFA RNA ICEG &N, XAy T v—
RNA Lo ISV TERT bbby R0 e
WAEHEA TN, ZOMERROMEEIL, 1953412
J.D. Watson & F. Crick *DNA O _HHHEAE
FNERFLTU#, €IV ELTETO
EPTERENLIDEEILNTE, 2OV T
W < OBIEN MG ERRORRICL > T dhs
E oD TH D, MEE LV DIRPIEET
% &) TIRT, RNA Offfitz b &£ 12 DNA 22K
5Zt%vH, FLTIORG RS 5EEEI R
EBETHS,

HIV 3B ZEH100nm O T, oL boo 1N
A LD 4V AEMEK, 405 RNA BIEF
EMEERETSLR LA A TY FERLIZ, 20
I SRR O ER E RO AN O 5T
yRO—ThboTWD, XZLANTS Fidp2dL
FREN 2 HAHE (p i protein DBE, HTIXEFOHF
fit[xasrbr] 25R37) ol h, AEKELIR
MRz B2 L TWE, X2 —TORMiEplTH» 5
AT M) JATEITE SN TWE, 2RI —-TD
BHREIHG, REREEEL Twagpdl e, Brs
REWMAgplLIFIX N BHS2H B (gp i
glycoprotein MB&) (K1),

HIVO@ZTHEEIE, 5 KA S 3R FH~
gag (74 NANFONEMREE I — FTH-IETF),
pol GHEEGEEBLIUTur7—E¥DORIZF), env
(LrRO—7OHBEAHAOBET IV, £OFEH
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(d# 0 B LESERDY) (LTR:long terminal repeat)
Efo TV, ZOEFRHEEIZNE, 526200
is{ET (tat, rev, nef, vif, vpu, vpr) H3BIEIZ
BEsl LTwvas (F2),

V. HIVOigFE

HIV (Z3& LTCD44% T 2 MR B 1 1= & ol iz
T A%, ZOBEGHBROCDIE LTy — &
LT HIV Ogpl20fZ k&3 45, HIV ORHID
HTFRE3 IR LTWwAM) THLH, Thbb, rﬂ’
J1/7\75'CD115}¥E‘19}U€‘{'L”. AfgPFiIcEALT2
DTS (B, DEWH L2k - olifET RN
@V%Jﬁlwmawa\t-@(7D¢4wz
DNA). 70w 4 A DNA IZEMICHI% S, #a
Ot DNA OF IZHA TN A, HEAZ WA 7TOw
A1) A DNA OF4EIZd 5 LTR &, difz -1 5885
CHRELGEHZRELLTVE, WoltAT AR
DNA ALAENTL £9 &, Fhidiifo; fl\'f“d)
*thT%ﬁmwu%H%#ﬂLm<_kL

mﬁ@hﬂbﬂ@m%ﬁ@:ﬂ%%%?&:tum%

= kY2 AROR

E1 HIV O

Prss p11 p31 gp160 pa7
IN(t>57
g 7-4)
L RT '+ RNaseH
(e kY 2 2) \ gps1'}0 gpa1 p2s
p24 p7 pb P51 g o
CA NC AT ‘Roli BEeZ
(#+ 7V F) (Z2LF2e72F) (BEENR)

2 HIVOBEFBEE I ILAZ L NTH

T

v, SOLHIZELIZHEEEMEIELTL 9 505
PO A VAOETFRE RO THD, Mah Tl 4
WA DNA 23 5 OB Tt ka2 T A VA
HETPEBRTAL )b E, THRYAIVADEE
PRETLAHY, Zoi, LTR #*RNA #5070
E—-V—OETHLTHEY, TEHA -7/ RNA IZ
BORTAT T A A% EOIfi 2 Zir 728, M~
Elfitdhd, TZTEHL{ODRNAG Ay Vv —
RNA (mRNA) & LTH&, w{2pDI7 M A&
HEA~EBRENSG, cohizaTHAPLZ yNO—
THEEH, SWEEHELRENGEINTVWE, —oy
4 WA RNA Tl ETa 7R rRo—-Ficg
FNT, A NARTOHNARI D, His~L b
FLTw,

Arluvrrm /"e e
J atute HIY

eé“‘ae

ﬁ Hudding 33 ~

M3 HIVOMN
CHT-
——

®

RNA
Transcription

RNA
Splicing/Transport

E:rlyRegulalory msﬁ?‘lﬁ
——————— Gag-Pol
~ AR5 eY® .
= Env
Tat like N
Rev like | +

Virus Maturation

M4 HIVOEERA, MBICE2BR TS 78hi-8
HEINIHTHS Tat P Rev I EO N D, Tat BEED
EEPHRYELRET S L5, Rev IR /755
BNTHEPSWESZ NTHEDI-FT D mRNAAD R
1w FOPHEBEIOERET S,
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BREBMERY, T4hbbEKEas S 7 1V AHE
HEShBHTI}, LTREZ70E—5—-¢ L T
RNA OEEMHETE A5, Zo7uoe—7 —ifiths &
F&ELMREOESTHERFAEMHLTEY, WY
ML O RITH R G HALIREEL IS Ty A W ADRH T »
TWwaY, E6ICHHTRE ML, HIV#BEZTEDO
FTRTHFEBHIRBT 2D Tld e {, B s
FOtat BEU revick o Ta— FENTWA M &
HEBER SN, ZhAHEDO RNA B EMTT
B RHEROBEKE LT, 94 VAT OBEIC
P arRIyRu— T EOERAHOELE%
MRLADWFBEIET, YANVANFOREIRETL
3% (H4), SOH)OBHLRERHAES A HIV O
WROKE 56T, HIVABEORER,SHEN
510k LR, T4 XIZBONEEWEERM Y +
)7 (AC) CHEELRBZHERLL TV BN D
5,

V. T4 XORIEHE

T4 XEiE, HIVIERICE BHEEORIENRTIC
F2E LT 0 AR R AR & & 0 fli4 OIS
IR AL RIETH BY, x4 AHHEFTL
TLAE, HIVIRED IRMBEMBEIC B LT, MEE
BRYAILLHMONTEBY, ThErg Xk (o
4 XEFHE) EIRR, Tk, £ LTHIV Ediz
I LARERSRECHREEZIERIToMr LY
d &, EEDOLIAWREIZIZERTVERY, ThIZIE,
¥ hORERVPBBICAVEATEDY, ThHSGOHN
HrRH I TR nwZ EAHiFohd, 615,
I A ZDSIERE % EBRMICHARO N 284 28y
FVERPGLEL W ELEHO—D2THAH, LI
Lahte, S 9ANAELEOHMET, H51
JEEHIVICE A RERFORREIF P> TEL,
I XBECRONS R CHEBML T LI, Khjm
i OCDAHIRR DA, CD4/CD8LL D iR A %o i i
& THH, TOCDHMIBIZTEIIAMI— - £ 2 Fa—
+—THIHZ, CD8IZEILFTF— - HFLovH—T
RIS (RBLTVABESFTH D, 1 XDHEIR
PHEFTLTLBET Y Y BROBEBBL L TL B
2 F 0T b BIEROPLEI RS ZE ) A -
42 Fa—t—THRIEL L TL b THE,
W ML — BTy 4 VAPUEAHBIL T, #h
IH % > TCDAB MO B DR SN D H, ik
DWBE ESIZT A VATRRIIELL, #HA»S
BAEIZO B L REBEREF YY) T (AC) OB & %

b, LAPLZOMIZbREZFDOEANTIE, LHBID
SESEI00ERO Y A VANES KR TE Y, Fitoy

ANVADBREENLHS, REMIICIZHOEHED
HIV #HET A2 EFIRBIIELO VWIS, 72, C
DA | Qd /- h H0EEEShE—F, *
0 IZFEEOMEAEEIN TV E, BEMIZH 4
{8 DOCDAMMMNEAIFTFET 2, Thbb, AC O
Jicd, HIV SCDARHMAR b A ES R, fES
NBELEFICREINDELEVING VADIZHDH EN
FTETHABEY, TDEIZ, HIV &g ety
e o, BN EHIREEERL TW295, [
HAODOIMETEND Y 4 VAIEELSN, Tl
PO UL — DR CHEEIE Do 1%
Rkt Ch LT, B LARPIAL, Hik
THADP L B oTLBEH 0D, WRIIZIT
BERD PSS o EEER RN
oy, oKt 1 XWdHER (ARC,
AIDS related complex) &MER, & SHiZHIRMHEL
&, AU ZRik, AUV VR EDO O RIESLER D
RIUWME, )k & OB E A4 ANE
MELTw{,

HIV O i effify & 22 2CDARRHEANN /S — - £ ¥ Fa—
+— THIKE, ERICBALTELEY (Mey 4
WALRYE) 2B#LTEI—  H 7Ly —THIKRO
GHAL - MREIRL, F/4BY v /sHIBOBEEZ wilh
LT, ehsoRpcadaitEE 2Ry, v4b
b, ¥5-THROEBE2EL T MMMk RELBY
VM S DB E AT B EERBEOT S 16T
ARIGED L) BEREERFEOANN— - [ T2 —
THIKaA HIV OERIC L > TRES ST 570, H
BRI EDL T DOTHA, HIV X, HTLV-
I REEORERELZLL PO LV ALIIRE
T, B LR EBRETI2BELR>TVWAL LW,
OB BBEIE I Z L AP o T, HIV
DLrNO—-TRHEHEOBEEERS (gpdl) D
DGR A TN L B HBEEBAY R, YA VAKH
AROMBAFERIC L 2RBPHRBORELENEZLDS
naY, FAHIVEEICKY, BEmICEHRLLY
ANVAREICN T 2HANES L, Thzil#ids
ADCC (HifMKAF TR ERE) vz ™, =
OYEE T AV ABRABIC X HCDABMETHaD 7
Hb— A (apoptosis) HFHESh, HIRTEHEHAH,
NBLDFHLHBY, THRIM—V A&, SEEBRP
BHBEIC B TEEICREIC > il e R LA
h, BRERPHELTIITRFTELL, MEick-
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THEL L. bOZTENISHBRT 2ot dEE
N-HBROBBBEOL ) L DTH D, SHITRE,
BN R HUEIEREEE b PRI A HIV £33 X <
b s R THR~NEL, Z0oMBEEE TS
LOBENER TS, wihild &, HIV okl
KXo TCDARBH THIASEA L TL Vv, RER
DAy b T—7BENRTL ¥ T EHREREMEHGE
A5FEREBDRS,

VI. T4 XARERRORR

A XDiEHEL LTI, ERkELTRSNAHA
RS R BRI B EMRCHETE L T B Rk
NOBEZ I > TOREEREL ENELOLND,
L LEICRRTELE)NIZ, Ths ol ADREIL
HIV I X DE[ &R Shi-fiEESlRoE %
BRELTCERL-GHHEEEZONS, =4 X
HIV BEDBR KR THE2 L L5 EZOFRETH 2
HIV oYy - M HIL$2 2L T, 20RMEN
AL ETERANFYRIMTL BT, 22t
XEREE X FHEL LTORT 4 VAEORSES
HCRATNTVBEDIITH D, BINZHEL LI,
% 4 IV A DT IS TE T IR ORI RUAHE & FIC
LTWBEOI, YA VAERTLODINY A VAL
IXFEEICHIRROBREICOBEY B XIZTTHENH S
TDOIED M A VAEORBIEIRTETHL LE
AbNTWwWiZedbdbot, L LEECTTFEYE
TFROEI I, & 40 ASE T T RIS ASE &
Picsh, TROEEMNE LY A NVAERFEOR
BENELILND LI IZhoTlh, £2I2ik, BIE
HIV RESEGERIE L LT, OREKETRTINT
WAHEREFRLTH S, ZOBETIE, ZhHEEICHE
RAAAET S TWAER S X UBEEEMH % E
5 L THIZEASED SN TV 2 12193 2 fERI#E %
ZNoDEMOIBZ LBEN, FBEANDBZIZONT
BRTHhD,

1) RI7LF Y FREGEEREREE

—F RN HIV BREDEHEREL LTRT S
Lo, AZT (FYVFFIT Yy, VT2 )B0En
AR VAV FHRETHY, TORBET TIZ ddl
(¥ 22 2), ddC (FV ZEX)® 0, d4T (¥
ZNTTU) ITC(FITIV)"DE52DX L
TV FROBRSBTEINTWD, Zh b DA,
HReoBEFE T Y BLE2 S CHIBBRICILY A T h,
L hay A4V AOMRIC BT AR TH 5T X

ERLT, 94V A RNA #(ZT% b LA
IZHADNAHDERRERESE L ETEOHERE
DAT v TEHET L, RIbDOFEEE->TVS
EEMBOMRMP AR E5 (HEEBEIILE
BWOT, EFRIMNIALHEL TOEFHMRICITES
P, HIVEIDPHEEE ST Lk b, AZT
% ddl, ddC % &Rz A XBEHOESGIHRERIE
RoOEBED6TEENTVED®, Eficbh-3
MRS IS BWTHEG L AMCHE R, MEERRE
HBMECEER 2R TZ b FhoTWBY, E15,
LEREROTFHRE LW ZERFEY A V2AOHHE
L, FRICEHERDROBRTG S MEE &5 TWAEY,
e 2 LAY FBBEIBTAL0T, AZDU

HHIVIE - B RRRIRR

P 1.k £ m H *x
—RE. BFHEVIRKS [T 3] L% i

AZT Retrovi " P

idovudine Fovie 87/3 | LiruEn 87/ 9
. dat Videx ‘91410 F
& Gidsnosi 97 FrAFs 272X | 92/6
L3

d4C Hivid PRy
5 aalcitabi 9216 | n{EsF 9514
::3
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Oral manifestations of HIV-infected patients
— Clinical features and its electron microscopic findings —

Kazumasa Sugihara

First Department of Oral and Maxillofacial Surgery,
Kagoshima University Dental School,
8-35-1, Sakuragaoka Kagoshima 890-8544, Japan

Abstract

AIDS was first reported in 1981 in young homosexual men. Since then, it has spread
at an explosive pace across the globe. AIDS is an infectious disease due to HIV. The oral
manifestations are mainly a result of cellular immunodeficiency induced by HIV infec-
tion. Some of these have been acknowledged as being of great importance in early diag-
nosis of the disease.Oral lesions strongly associsted with HIV infection are oral
candidiasis, oral hairy leukoplakia, intraoral Kaposi’s sarcoma, non-Hodgkin lym-
phoma and HIV-associated periodontal disease. Oral candidiasis occurrs as
pseudomembranous and erythematous type. Oral hairy leukoplakia has a white irregu-
lar corrugated surface of the lateral border of the tongue. The presence of hairy
leukoplakia indicates a significant risk for HIV infection. 50% of AIDS patients with
Kaposi’s sarcoma have oral lesions,and the palate is the site most commonly involved,
followed by the gingiva. Necrotizing ulcerative gingivitis and an agressive form of
periodontitis have been seen in a number of patients HIV infection. Early and correct
diagnosis of oral manifestations of HIV infection are very important to the patients as
well as dentists who should install adequate protection measures.

Key words
HIV infection, Oral candidiasis, Oral hairy leukoplakia, Intraoral Kaposi’s sar-
coma, HIV-periodontal disease
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