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Abstract: It is more than 30 years since the first case of Acquired Immune Deficiency Syndrome (AIDS) has been re-
ported. However, we still cannot find the effective treatment though this terrible sickness kills approximately two mil-
lion patients per year. Using mathematical model for approaching the dynamics of human immunodeficiency virus
(HIV) infection was and still is one of most important methods among the numerous studies of the treatments of AIDS.
Constructing a correct mathematical model of HIV infection will help us to investigate the interaction between HIV and
immune and shed light on AIDS treatment. In this article, we review the recent development of cellular automata model
to discuss the interaction mechanism between HIV and immune cells, and the drug treatment.
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Figure 1. The clinic data of time evolution of CD4-T cells and HIV
for HIV infected patients
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Figure 2. Three typical grid arrangements for 2D cellular automata model
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Figure 3. Two neighborship definitions: (a) Von Neumann neighborhood, and (b) Moore neighborhood. The black grid is the central cell and
the gray grids are the nighbor cells
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Figure 4. Snapshots of HIV infecting procedure of 2D CA model. Blue, yellow, green and red grids correspond to health, infected-A, in-
fected-B, and dead cells, respectively

E 4. HIV TABZHRBBNERNFRLE. EERRRRATRRAR, BeBSRRTRBRA LN, FERARTELB MR, 4
BRI R T

ANREARIF WA, (HIX MRS 1S 3] T REKAIA AT .
AT I Z ANAE T A — B R p A, d i
RS R T B AT ] R A = ARSI 4
Ho AR BLISS RAEIE HIV B REE, BN
TR A BRI 5 S HIV R BV &
Mo 7EJfG 8 JUERT R B, AW B 78 N X B AR 1)
HIV-7C 0 ) Zh AR R 0 bk R S7 3R 4T AT e 2000,

Solovey ZAEBIHIR T HIV-TCH 1 ShHLEE L )
JUIUEE B 50, A Al g et e 4 s e — ik R 4 B Pl 75
BT AT -A L BB M0 E(RA, Re) KX M A
REAH AP I AR Ak, DA e HE BT RE 10T VE AR 3
o, 53R, R M 1 38 hN%) 9(Re = 9 XM/ ZL-B
MR A KGR S, oA — MR RZ A 8 1
Moore 210 JE), HEAUTIER BEE 13 2 P Fh s 1B RBE A
i FE . EEEIN Re HIME, S(EREMRIAEK. K
B, B g R4 i X LB IR RE T RE B I D IR Bk
YLK AR, TS IR E K

PO - A VRS /S UN N R e 2 NS ST
K RaHE 538K Re MMEA R4 R Al I . #H
Kt SEK Ra HME, BEMCE B R Ge-A HIHE
Puushag, Mo MRE RIS, A, 5 BiRsEAE
FHR, Ra M 1 3EINE] 2 i, RIS AR 4.
AR IEER T — MRS Ra= LI, R ME4l

AR PR A A . 0 e T
BrBCRERS I A, I LRI . 4 Ro = 2, I
T R A A BSR4 R 1, R
FREA R SRR B A LI A
I, LT PR B RSO . T2
A1 AT 5 B 7 R A B 7
(- A AIHL. E25 R, SATTE Ry = 1 (0RT
B, BRI KA B

B, MR AR SHONE, 156 itk 7
AL, SR TE S 2R G 7 10 7 T o 72
O ML S, RILRL 5 7 =4 B AR
EHEIAAIS AT B, N 7 1 2 61 1A ARG
LRI, ELYIA eI 0 R T A K

L], VIR IR BB A 3 1
TEHCPII I ()~ (R ) HE LR EA LK
REB A IRE SR Y (+3) AR FE 7
ERAE (r+1)/(r +3) -

dos Santos [ FL4LktJFE— B IMK 1o A2
BUSE AU I B, ZEGBE ST, AR T 4
S G b SR T R SRR, HIV 1
R R AT, LA = 0 4 b
#. F A Rs =3, AEIN TS IE HIV-SL I E3)
BUBER (P S AR 2K . (LD SR P = B 0

OPEN ACCESS



HIV K3 - G Besh 1124 K 7o B S LT 7

4 Rg = 13, A BT 145 R 5 JEUBR A 22 HLizt .

SRS AR, BRI RS X
FERUONMILE T 4Em 4, =44 ThaE— AN A48
JE 8 ANHEINE] 26 A, IXEALAF HIV [F14% 17 85 F
B FEG R, B RIAGE R . BTl A
NG R — AT, MR BE, R4
FE BT 4, AR =4

[FEF, AR T g T — RO R, ¥
6 G I Y f KR e AN B B AN P, Z TR ROA:
<Di>z(PHlv)a’ <t>z(PH|v)ﬁ° T YRR, o=
0.48+0.01, B=044%£001; X T=4MH, a=
0.29+0.01, B=030+0.02, MERIIKES P, 1
KRN (D)~ (P ) s F 4R, u=0.40+0.01;
ST =4EMA%, u=0.25+0.01. Wi Re [HMEM 9 Hf
TN 18, W2 AR B2 2 A\ 87 A K nF] 120 J4 .
U 7 PR U AR A BE TG R i

Gonzalez Z57E JFUAR Y () JEAt [, 380 T — Mgk
ML Ay, ST By, TEEUS/IN 46 I G B 2% 1)
I AT, A A AL T

B 1. H A P, BIMEER PR G A,
(1- Py ) FIRE ARG L A

N 4: DAILA P, FIBER H AL, &
M LRFFFETIRES 5

FN 5. A SHHIEREF Ay RS 7, =30 28, ZJEH
P, =0.0025 [¥IHE = 4 30T i A o

HABFAAE

AR R, A7 3 T 7R AR R G IR I
HIV &G FE . SR80, AATTIIBC AT A AN 2 it 7y
1) WIHRIRGIRETRM A, Py > SCIIVRE 10° 58,
2) ERA A IR E R T A, PSSR, A
ATE, BZEM RGP, A, MU TIE
1/P,, =400 L Ja ¥4 in—~ A 40 IXFERTRLIN S bR b
Fe NNl RGE7E 400 A ~ 8 4S5 K% -

Strain 55 M A 7o B MU RS T HIV i 23Rt
WLy Bt 4% 31 112547 R 2B, Meilke AT Pandey
P2 T BB B A e A SPLEEET, Come A
Frisco 7EJCHE H ahHLEL AL IERE B3 H T conformon-P
BT, AR BT ORI GG B S (1 B
18, Precharattana 2525 R& 1 5 22 IR 25 AR S 2 4 ML )
TG SRR, B 2 i G e 40 L ) 78 L 1 Bl

OPEN ACCESS

HUBEARY, B45 CDA+T 41, CD8+T 4, #5E4m i,
HAHE T A [F S A HIV Sy v i 18,

3.3. =4 HIV FThE B zHER

TEHE o A S UBIAL AR —4E Wk Eoit, AT
AT ST T = 4k RIAS T B SHURBE R i 546162 75
B, AT —AH— Lx L x L B2 5 1R W R 51
SRR = HETU I E B HURER, LR AN o R AT
e 5 fiR, MG EAE 26 MEER., aafRk
FERIR B (RO A RE) . S A% SN — KA R, el
FE B SE T LL A i DTG, X oo 290 S P4 52 ) 2050 S Bt
Ko G SN ZIRARNE, EABIL AR s B ES
P28 —RANE G, DRI AR A Co 4 B 1T 52 10 R SR B
FRAEG . WO SO =RAE, BRI A
M B B s, R EATT AR FH ROCR B 55

75 3D JLMLE SIS, JE 4 R4 H,
JRYe-A, RYe-B, FIZET-40/ D, 1X 4 Fham iz (a1
1 2% R AR A R B«

W FIERM, —A H AR T — PR
JERYL-A A
i B AR AN AR A A D — AN Y- A S

10 .
AL G i R 1, FR SIS AR b 20 x AV
BB UL, 5 AR A y MR A, 2
KA T %47 7 B .
N 2: AN L — 8 B N
B 3: CNR-B A © 4 E AR D AN
g, DA TS Py LA DA,

ﬁ(Prep'Pinf) Eq [L%%}S'l H %H@Eﬂ{t o

RS2 56358 ) N = 100 x 100 x 100 & & 121 7 1) kA
1, BRI FE b A — AR L St A — ), IRk
MRS T FAE A — . ERIF, FEYLHL A 7e5 H
YA A TN HIV, K294 B, =0.0005 ] H 4
F Bl SR G B G- A AT o B, It R G B A
SRS AU SME R R, T 2 H A2 . H
FEAE IR G A AT G « + 1 5 J5 AR RAEAI A . <] 6 45
T A Y AR L

3D HIV-Jufie 3 Zh A4S 2] 1 MR (1) HIV g
=N SRR, ORI AIDS A .
BT A FRAMREAAER T 2 5, 321 AIDS KRl
XA T 2~20 4E. [4] 7(a)~(c) o T#E 4, 9, 16 4EK
PRI HIV 35578 2R ) A B AR 0L o S — AN 3T,



HIV K3 - G Besh 1124 K 7o B S LT 7

Type 1

Center
- % @ ﬁ

Type 3

Figure 5. Neighborhood definition in 3D HIV model®. Red cube is the central cell, yellow cubes are the nearest neighbors, green cubes are
the second nearest neighbors, and blue cubes are the third nearest neighbors of the center cube
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fected-A, infected-B, and dead cells, respectively
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