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Fig. 1. Display of FSC vs. SSC(A) and FL1 vs. F12(B) dot plot for optimal FACStar alignment using cali-

BRITE beads.

FSC: forward side scatter, SSC: 90° loght scatter, F:1: fluorescence detector 1, FL2: fluorescence detector 2,

FACStar: fluorescenct activated cell sorter
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Fig. 2. Pattern of before(A) and after(B) lymphocyte gating in FSC vs. SSC dot plot in persons stained with

simultest CD4/CD8 reagent.
FSC: forward side scatter, SSC: 90° light scatter.

Consort 30 softwareE Al CD4+ T A ¥ WE-&
& T3t A& &4 3 Y (Fig 2).

U HIV 293 Jaat A4 42 A9
CD4+ T AX s FdL 442} 462277/
mm’, 886+299/mm’E JEh] i th

19934 7R R CDCHA ] 2]8 CD4+ T A|
¥ FA$ ¥ 500/mm’o]}, 200~499/mm’,
200/mm’o) 3te] & FH = v &L HIVEAEA A
@] AL 352%[n=65), 52.4%n=97), 12.4%(n=
23)Ql Wk Al A Jde AT 93.6%(n=
131), 6.4%([n=9), 0.0%0=0)2.2 £33 }ol&
UEFN 2 Th(P<0.01). =&, CD4+ T A X Hul4
7} AIDS X 8A¢l 3-Azido-2', 3'-dideoxy-
thymidine(AZT)2] Fo}7]5<¢] 500/mm’o]3}9] 4=
g BolE H|E&E 77} 64.8%(n=120), 6.4%(n=
92 2 x}o]E W F H(Table 1).

HIV Z+g=} a3 FAQA 49 A< CD4
+ T HE HES FFL 182%+7.7%, 329+
7.0%E YEINUTE CD4+ T A Ao HFQ
500/mm*0] 4}, 200~499/mm’, 200/mm’o]3}e]| 3
ZEE CD4+ T AE HEEQ 29%0)4, 14~
28%, 14%0°]8}9l| 2= B]&L Table 29} Z
o] HIVSA At el A$ 7.6%(n=14), 55.1%(n=
102), 37.3%(n=69)3] vtH FAQ) Al FAte] 7
2 64.3%(n=90), 35.7%(n=50), 0.0%(n=0)0.2 &
9] gk 2ol & e A TH(P<0.01).
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CD8+ T A} ¥+ HIV ulo|H 2o ZAFEx &
o} of MES EFHHQ 75T L CDH+ T A
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g4 WaE HIV 299 24449 938 29
& 4 Yo HIV 2 g gt A4 49
o] CD8+ T A AdisE 22 1,170£534/
mm’, 730+259/mm’E Vel gl on, CD8+ T Al
X A X HIE fo Aol B F
A THP<0.01). CD8+ T AE Ah57}t &= A4
X9 PHFoZ Wi 600/mm’e]F-g JEM =
¥ &5 HIV 2+ A} Agre] 7% 88.1%(n=163)3
wh BAFel A9 AT 67.2%(n=94)3 eI
QA tHTable 3). HIV Z-g=F Ads A4l 4
Aol CD8+ T A% WELEL ZHzt 470+
10.6%, 26.8+6.4%5 UEIYA L, CD8+ T A%
WEgol BYGYS A4 A I A5
35%0]8t7} tREQ ¥k HIV 749z Jee

S 35%0)dol dRES AAse FoAT
apo) 2 Boj FTHP<0.01). CT8+ T M| X #WE
&% ATA 30%E 71F22 HIV 24z A
9] 7% 30% o]Ao] 94.6%(n=175)Q) ¥rH, BAF
Q) A e A 30% o) 57t 72.1%0=101)S
ERJ 21 TH(Table 4).

3) CD4/CD8 H|2| H|1

HIV 92 Ja3 A4 4 12 3
CD4/CD8 H]:= Z}z} 0.43+0.26, 1.31+0.46
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Table 1. Distribution of absolute numbers of CD4+
T lymphocytes between HIV infected(n=185)
and normmal(n=140) groups in Korea.

Table 3. Distribution of absolute numbers of CD8+
T lymphocytes between HIV infected(n=185)
and normal(n=140) groups in Korea.

Groups
No. of HIV-infected Normal

CD4+ T cells
200< 23 (12.4) 0 ( 0.0)
200~499 97 (52.4) 9 (64)
500~800 45 (24.4) 54 (38.6)
800> 20 (10.8) 77 (55.0)
Total 185 (100) 140 (100)

( ); percentage

Table 2. Distribution of percentages of CD4+ T
lymphocytes between HIV infected(n=185) and
normal(n=140) groups in Korea.

Groups
Percentages HIV-infected = Normal
of CD4+ T cells
10.0< 22 (11.9) 0 ( 0.0)
10.1~15.0 47 (25.4) 0 (00
15.1~20.0 51 (27.5) 3(21)
20.1~25.0 25 (13.5) 18 (12.9)
25.1~30.0 26 (14.1) 29 (20.7)
30.1~35.0 10 (5.4) 35 (25.0)
35.1~40.0 2 (1)) 30 (21.4)
40.> 2 (11) 25 (17.9)
Total 185 (100) 140 (100)

( ): percentage

BRIk HIV 29k Ao 7% 0.26~0.50
W oo s FEE v&L 422%0n=718)Z 7T =
ako oj, )2 89.8%(n=160)7} 0.750]3}¢] Bt
CD4/CD8 H] 2 e Th(Table 5). A4
Aol S 075~1.50 Hjol sAFHE
& o2 HYd vl Eskem, 63.5%(@n=89)
o] WY sNFHAt. = CD4/CD8H| 7}
lol%—% Jebd  8]&&  73.6%(n=103)°] T}
(Table 5).

Iue Fael
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=t A A1 A2l 140
AT A £ NEE, CD8+ T HE o R
W2.g, CD4/CDS vlE 57 & A} 27} 886+
299/mm’, 32.9+7.0%, 730i259/mm3, 26.8+6.4%,
1.31%+0.46-2 JEN] U tHTable 6). 5%l o

3 YET ol ¥ FnFX Rurt AAHL

EH’“C’ 2 CDh4+ T
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Groups
No. of HIV-infected Normal

CD8+ T cells
400< 8 (43) 17 (12.1)
401~600 14 ( 7.6) 29 (20.7)
601~800 26 (14.0) 39 (27.9)
801~1,000 31 (16/8) 31 (22.1)
1,001~1,200 28 (15.1) 19 (13.6)
1,200> 78 (42.2) 5 ( 3.6)
Total 185 (100) 140 (100)

( ): percentage

Table 4. Distribution of percentages of CD8+ T
lymphocytes between HIV infected(n=185) and
normal(n=140) groups in Korea.

Groups

HIV-infected  Normal
Percentages

of CD4+ T cells
15.0< 0 (0.0 1 (0.7)
15.1~20.0 0 (00) 21 (15.0)
20.1~25.0 3(16) 36 (25.7)
25.1~30.0 7 (38 43 (30.7)
30.1~35.0 15 (1 8.1) 30 (21.5)
35.1~40.0 24 (13/0) 4 (29
40.1~45.0 36 (19.5) 1 (0.7)
45.1~50.0 27 (14.6) 3(21)
50.1~55.0 27 (14.6) 1(0.7)
551> 46 (24.8) 0 ( 0.0)
Total 185 (100) 140 (100)

( ): percentage

2 o]FolA A ¢ glo] W HIV ZE A
AEPA HEE A Yv A7l =
W AAAQ A FAE FATY MUY F
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Table 5. Distribution of CD4+ T/CD8 T ratio betw-
een HIV-infected(n=185) and normal(n=140)
groups in Korea

Groups
HIV-infected Normal
CD4+T/CD8+T
Ratio
025< 49 (26.5) 0(00)
0.26~0.50 78 (42.2) 1(07)
0.51~0.75 39 (21.1) 11 ( 7.9)
0.76~1.00 13 (7.0) 25 (17.8)
1.01~1.25 4 (22 33 (23.6)°
1.26~1.50 1 (05) 31 (22.1)
1.51~1.75 1 (0.5) 14 (10.0)
1.76~2.00 0 (0.0 14 (10.0)
201> 0 ( 0.0) 11 ( 7.9)
Total 185 (100) 140(100)

( ): percentage

610+230/mm°B o} ThA =& 730+259/mm’ &
X & Vel CD8+ T A% W E-8-2 Bofill,
Reichert S-0] B 313k 29.5+82%, 33.0+7.4%%}
FrALSE 26.8+£6.4%E eSS Giorgi 9]
BIag 268+72%9= A9 43Tt CD4/
CD§ H] = Reichert S0] B 313 1.40+0.65} §-A}
3 1.31+0.462 VeI QL)

Iv. 1o &
AIDSE HIVY] ¢]5] S35 = Av oz HIV
of Z9HY CD4+ T A Hojj5o] 74, CD8+

TAX A9 F4% 57 CD4/CD8 vl 9] 7+
& 2T AES B MES 5SS L3ty
HAANA Y BHE zHe Aoz d48A
th T3 HIV 2902 <std g A
B,-microglobulin', HIV p24 &' neopterin'”,
soluble interleukin-2 receptor'”, soluble CD4 &'
soluble CD8 841" 5-0] F7lstE o2 uhaA
ATH. CD4+ T A £+ 9759 534 g8
2ste AE2A gz 43, BAXTY
3 9 5S4 TAXS 715 f= 5o #oisiy
HIVS] B3 NE2AM ADSRO AAE Brg
F d= 7 £ xR de] duA &
.
HT dFEI) 9fstH
Aol 9lojA CD4+ T ME
AE

g A o F
)48} CD4+ T
WEZ(CD4%)ol o &&H AFexs

Table 6. Means of absolute numbers and percentaes
of CD4+ T, CD8+ T lymphocytes, and CD4+/

. CD84+ ratio between HIV-infected(n=185) and
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normal(n=140) groups in KOrea

W HIV-infected  Normal
Items Mean+S.D. Mean+S.D.
CD4+ T cells( /mm®) 4624277 886299
CD4+ T cells(%) 182477 329470
CD8+ T cells ( /mm’) 1,170+534 730259
CD8+ T cells(%) 47.0+106 26.8+t6.4
CD4/CDS8 ratio 0434026 1.31+0.46

AHH D Qw2 ol fi CDa+ T AX Arh4
= WEF AYs, YT YRS, CD4+ T AE
W o] ola) AAHBZ CDa+ T HE Arh5
o L FUY 5 AT WY D4+ T HE 9
2Ee i g Holy] dRolth HIV Zdx
S} 34kl 49 W@Thel A CD4+ T A% Aojs
o Qe wla 4 3= CD T AE WRgw

2~ ol yje.g

CD8+ T M¥ Hdj4 3 W&, CD4/CDS v &
HIV 24z gge] Foo 219 BIAER
o]|Foiz FAggeE Ey3ln F Hagtd &
A8 xto]E Koy FTh B3], CD4+ T A% &
4 @ wWE.8 .0 462+277/mm’, 886+ 299/mm’,
182+7.7%, 32.9+7.0%2A wlim2a Azdols
ZAdAYNE BFstn AN B} B F9]
CD4+ T N 27t A HA LSS o § UldTh o]
= HIV Z4At7F 2716 2A5 0] B
ofue} Alzto] ZA3pE Fo WHR T

Fi 9lth 5 AW CD8+ T AX Aulg+=
1,170+ 534/mm’, 730+259/mm’Z HIV 7+ =}-¢]
7% A vlE) dA3) FrtEo] 9lo] HIV
7+d o 2 23t SeroconversionF CD8+ T A E7}
#A43% gt AHEE A4S =/ 7
T CD4/CD8 H]= CD4+ T A X9 7k 2
CD8+ T Al x5¢] F7F2 st U AAqle)
131046 Bo} #A35] ¥ 04340262 L}E}
Yol HIVZg o2 Q1ste) Bd3er} 43isa
UTg BAFAT S F4d 4 9= A

?l &, CD4+ T A
9 Ao, CD8+ T AIX fEg L A
=, CD4/CD8 H]9] H|W B4 U=l HIVZE
2o AFE ysted aRHY A85E AT
2 7 e dF42A, =2 1403 9] CD4+ T Al
¥ Adl$&E 886+£299/mm’E vleho] Bofills}
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CD4+ T A¥ WELL 329+7.0%% Bofilld}
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Comparative Study on Immunological Markers Between Human Immunodeficiency
Virus(HIV)-Infected and Normal Persons in Korea

Byeong-Sun Choi, Yong-Keun Park’, Jae-Chun Ryu~ and Yung-Oh Shin

Center for AIDS Research, National Institute of Health, Seoul, 122-020 Korea.
Korea University, Seoul, 136-701 Korea, ~Doping Control center, Korea Institute of Science
and Technology, Seoul, 136-791 Korea

Several studies showed that the immunological factors such as CD4+ cell number, CD4%, CD
8+ cell number and CD4/CD8 ratio and the serological factors such as f*-microglobulin(8*-MG),
neopterin, soluble CD4, and soluble CD8 are related to the risk of development of AIDS.

Especially, the CD4+ cell counts have been used to monitor progresson of HIV disease, to
stratify, and to follow patients in clinical trials. Recently, the Centers for Disease Control and
Prevention(CDCP) in USA has made the CD4+ cell count as a part of the classification of HIV
disease. It is composed of 3 categories such as 1, 2, and 3 which asr > 500/mm®, 200/mm’> >
and < 500/mm’, and < 200/mm’, respectively.

In this study, to estimate the differences of immunological factors between HIV-infected and
normal human groups in Korea, CD4+ T and CD8+ T cells, and the CD4/CD8 ratio were
measured in 185 HIV-infected subjects and 140 healthy adult subjects. The lymphocyte subsets
such as CD4+ T and CD8+ T were analysed by flow cytometer(FACStar) with two-color
immunofluorescent stain using monoclonal antibodies such as anti-CD4 and anti-CD8 antibodies.

The absolute numbers and percentages of CD4+ T and CD8+ T and the CD4/CDS8 ratio of
HIV infected persons were 462i277/mm3, 18.2+7.7%, 1,1701534/mm3, 47.0+10.6% and 0,
43+0.26 whereas those of uninfected persons were 886 +299/mm’, 32.9+7.0%, 730 +259/mm’,
26.846.4% and 1.31£0.46(P<0.01).

In addition, estimating the reference values of peripheral blood lymphocyte subsets of Korean,
the absolute numbers and percentages of CD4+ T and CD8+ T and the CD4/CD8 ratio of 140
healthy adults persons were measured and compared with those of foreigners. The reference
ranges of CD4+ T cells, CD8+ T cells, CD4%, CD8%, and the CD4/CD8 ratio and 1.31+0.46,
respectively. The significant differences were not observed when compared with those of
foreigners. However a little difference was observed in the percentages of CD4+ T and the
absolute numbers of CD8+ T between the normal values of Korean and those of foreigners were
43.6+-8.9%, 560+230/mm’. This result can also be useful as a basic data for the treatment and
surveillance of HIV-infected patients in Korea.

Key Words: Lymphocyte subsets, CD4+ T, CD8+ T, reference values, flow cytometer, peri-
pheral blood.
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