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ENUMERATION OF LYMPHOCYTE SUBSETS BY MONOCLONAL ANTIBODIES
AND FLOW CYTOMETRY IN NORMAL HEALTHY HUMANS :
ITS AGE-ASOCIATED CHANGES.
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Susumu HARADA, Yoshinari KITAHARA and Atsushi SHINODA

(Received for publication June 23, 1987)

The present study was undertaken to enumerate the proportion and absolute number of
various lymphocyte subsets in the peripheral blood of 119 normal healthy adults using
combination of monoclonal antibodies and two color flow cytometry.

The results obtained were as follows :

1) The proportion and absolute number of pan T cells (Leu 4 ) was significantly lower
in the eldest group more than 70 years of age. The proportion but not the absolute number
of helper T cells (Leu 3 * 8 ") was significantly higher in the age groups over 50, whereas the
absolute number of inducer T cells (Leu 3 ©8 ") was lower in the eldest group. The absolute
number of suppressor/cytotoxic T cells (Leu 2 ) was significantly lower in the eldest
group. However the proportion and absolute number of suppressor T cells (Leu 2 © 15 ¥) was
not influenced by age. The ratio of T4/ T8 (Leu3/Leu2) cells tends to increase with age.

2) The proportion and absolute number of B cells (Leu 4~ DR *) was not influenced by
age.

3) Among the natural killer cell subsets, the proportions but not the absolute numbers
of Leu 7 * cells and Leu 11 * cells were significantly higher in the eldest group. The propor-
tion and the absolute number of Leu 11 * 7 ~ cells was not influenced by age, whereas both
values of Leu 11" 7 " cells were significantly higher in the eldest group. The proportion and
absolute number of Leu 11 ~ 7 * cells was clearly lower in the youngest group. The absolute
number of Leu 7 " 2 * cells was also lower in the youngest group.
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EHTH B, IEHEOHER, KigMmKk#E (RBC, Hb,
Ht, Platelet, WBC &% D43 HE), MkAELY (BER,
A/G t, Bilirubin, T-cholesterol, Al-P, ChE,
LAP, GOT, GPT, r-GTP, LDH, Uric acid,
BUN, Creatinine) KU RBICEFE OB W L
EEMEE LTIT- o BICEAT— A ABEIE, #9500
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MREREERT : AT 8 B & 10 B & TITfT - oo

£/ 79+ VH{E; Leuvy Y — X (Becton—
Dickinson #t) @ Leu4, LeuZ2a, Leu2A, Leu3a,
Leu8, Leu7, Leu llc, Leu 15 & OK ¥ Y —X (Ortho
) ® OKDR 2 W7z, kbt i3 Fluorescein
Isothiocyanate (FITC) #Zik & Phycoerythrin (PE)

Table 1. Age and Sex of Normal Subjects Tested

Age groups Mean of age No of subjects Male Female
A. ~29 21.8 25 5 20
B. 30~49 37.9 40 17 23
C. 50~69 58.2 26 13 13
D. 70~ 79.0 28 12 16
Total No. 119 47 72

Table 2. €/ 7 03 VGHERE ) VBRY T v b
Leu 4 : Pan T cells? 22
Leu 3 ¢ Helper/Inducer T cells? ¥
Leu 3*Leu8~ : Helper T cells2®
Leu3*Leu8* : Inducer T cells?¥
Leu 2 : Suppressor/Cytotoxic T cells3"9
Leu2*Leul5* : Suppressor T cells?® 260 Natural Killer cells?” 28
Leu2*Leul5™ : Cytotoxic T cells?®
OKDR : B cells®, Activated T cells
Leud*DR* @ Activated T cells3® 31
Leu 7
Leu 11 : Natural Killer cells32)~35)

Leull*Leu’"
Leu 11" Leu7*
Leu 11" Leu7*
Leu 7*Leu2+ 36) 37
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A eY, TXTCTEROEETORTL o, ZEY
BoHA&EIE, Leud (FITC)/OKDR (PE), Leu$8
(FITC)/Leu 3a (PE), Leu 2A (FITC)/Leu 15 (PE)
Leu7 (FITC)/Leu2a (PE), Leu7 (FITC)/Leullc
(PE) Td %, AVWiE/ 7o VhilkEIGgT 2 v
/NERY 7 » bt Table 2 IZ/R L 7o,

Y VoSERY TRy b ORIE - N VERIET - 2
1M1 200 p 1 iR AHESE (NH , Cl 8.26g/L, KHCO 4 1.0
g/L, EDTA-4Na 0.037g/L) Tml %MA, FRI1Ekz
YA & ¥ 721% Phosohate Buffered Saline (PBS) (2%
FCS, 0.1%NaN,) T1lRE#AEL, Lides 7o
WhiAER %2 20l (OKDR @& 10pul) 2MA 12, 30
43RS T incubate #%, PBS (2% FCS, 0.1%NaN,
D THUREER, ¥ RRICEBESEERY v TV
& U, MO TN TOERIEIIKKPTIT - 720

LB EHY v 7 vic > TFACS—analyzer
(Becton—Dickinson, BEiR ) ZH W T 7 v —4 4 k%
) =%fTote 70=FA4 LAY =DFA IS5 A
DY vSEREEROffEIc > WT, FITC kU PE 325¢55
HREOEARERE Ui, FRMIMA MR, &®
W o—#%, ZIEHE MK HEE (CC-800,
HEEHEBTHRASHE) CTHIEL, FEFIC Wright—
Giemsa $efic THIMEKE S %K, Imm® Hrb D
Y YSEREEBEH Ui, TO) YoNBREERY voSERY
Ty bDN—kY IS, BV Ty b OHEEEK
i,

BEEZDORE ; BUERKRBOZDKREL, Student D
t—test 12 & V1T = 7o
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Table 31TV v BR{AEL, Leud Bitd Pan T 4k,
Leu 3 BBt @ Helper/Inducer T#ifE, Leu3 8™ @
Helper T#Hifa, Leud* 8" @ Inducer T # kD # %t
BB —€ v F &R LI,

Y v oNERAREE, HEBO ABE, SREO DB
BOWTHTREEERT D, BEZRITV, Leud™ @
Pan THiflE, -+ +THR3&, SHED DI
DT RTORICH~NEEEE b - TRV, T Ot
b DRI BIES, BEIH L THEZEARLTV S,
L»L, Leu3d* @ Helper/Inducer T #ifald, #stix,
HRESICEHICEEZERBEDE» >, Leud3™ 8"
D Helper T # f2 13, HLETEEHO C, D EH BB
MLULTEBICEMEERLTVWS, —H Leud3* 8% 0
Inducer T #Hfai3Z Dtk TEENED D B B B
XU CTIEMEZR L 72,

Table 4 ic Leu 2 [ # @ Suppressor/Cytotoxic T
#ifd, Leu2* 15% @ Suppressor T #ifd, Leu2* 15~
O Cytotoxic T #Hfd, T4/T8 H. (Leu3/Leu2), KU
DR* Leu4* o f&#{t T#iM, DR* Leud™ © B
faZER L7,

Leu 2 [t D Suppressor/Cytotoxic T dfaid, #
Sk, HERESICEBED D BMEMAERL, Bk
MBI BB L THEEESR LI, LML Leu2”
15" @ Suppressor T ffEid, SEMIcEL EZ2RD
73\, Leu2™ 157 @ Cytotoxic T il f@ i3, #&xf%%,

Table 3. Lymphocyte Subsets

Age groups | Lymphocytes Leu 4 Leu 3 Leu 3+8- Leu 3*8*
A. ~29 1840650 1260500 720+300 250170 490250
(68.5+7.1) (39.2+8.0) (13.5+6.5) (26.3+9.5)
B. 30~49 2100840 1520+660 880350 250110 " 7004310 #
(67.3+12.6) (40.8+7.2) (11.3+3.5) (31.2+8.9)
C. 50~69 2000460 1350400 850280 320+150 590270
(67.3+9.7) (42.1£6.9) (15.4£5.6) (28.6+9. 1)
D. 170~ 1890 £640 1120+£420 * 740+270 25090 510+190
(59.4+£11.5)%* (39.6+8.5) (14.1£5.4) (27.9+7.9)

* DvsB : p<0. 01
** DysA, C:P<0. 01
DvsB : p<0. 05

## BvsC : p<0. 01 # BvsA, D:p<0. 05

#4# BvsD : P<0. 05

Results are expressed as absolute number of cells (per mm3),
Number in parenthesis is the percentage of each subsets.

The value is expressed as the mean £ S, D,
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Table 4. Lymphocyte Subsets
Age groups Leu 2 Leu 2*15* Leu 2*15~ | Leu3/Leu 2| DR*Leud4* | DR*Leu 4~
A. -29 530£250 110£70 450230 1.4+0.5 4030 * 230+130
(28.9+6.2) (5.6%2.4) | (23.7£6.1) (2.0+1.3) | (11.9+4.2)
B. 30—49 620 350 120+60 430260 1.6+0.6 6040 260130
(27.1%6.3) (6.6%3.2) | (20.4+£5.3) (2.8+1.6) | (11.5%3.5)
C. 50—-69 510190 120+60 410+130 1.8+0.8 60+40 230170
(25.5+7.4) (6.0£2.3) | (22.1+5.6) (2.9+£1.7) |(11.3%+8.2)
D. 70— 4004200 # 120+60 370£230 2.2%x1.1 60450 240+190
(21.2%1.8) (7.3+4.2) | (19.5%7.3) (3.3+£2.3) |(12.4%5.8)
# DvsB : P<0. 01 * AvsB, C: p<0. 05
Results are expressed as absolute number of cells (per mm3 ).
Number in parenthesis is the percentage of each subsets,
The value is expressed as the mean £ S, D,
Table 5. Lymphocyte Subsets
Age groups Leu 7+ Leu 11* Leu 11*7- Leu 11*7* Leu 1177+ Leu 7*2*
A, ~29 290+170 220+110 13060 120 +120 190+ 120* 100+80 #
(16.3+8.3)§ | (12.4+5.5) (7.4£3.0) (5.8+4.5) (10.2+5.5)**| (5.2+2.4)
B. 30~49 490280 250140 12060 130+100 360260 170+120
(20.949.2) | (11.9+£6.4) (5.9+2.6) | (6.0+4.5) (14.9+8.7) | (1.0£4.7
C. 50~69 450+£230 270+150 130+70 140+100 310+190 160+110
(22.4£9.2) (13.4+6.6) (6.4+3.4) (7.0+4.5) (15.4£8. 1) (7.9£4.0)
D. 70~ 530270 360+230 1404100 220+160 T 290+190 150+120
(27.3+9.8) (18.3£8.6)¥H (7.0+3.9) (11.2:!:6.5)I (16.0+8.5) (8.0£5.9)

§ AvsD : P<0. 01
§ AvsC : <0. 05

#4# DvsB : P<0. 01

Y DvsA, C :p<0. 05
t DvsB : P<0. 01
I DvsA, B, C : p<0. 01

* AvsB,C :P<0.01 #AvsB:P<0.05
* AvsD : P<0. 05

** AysD :p<0. 01

** AvsB, C : p<0. 05

Results are expressed as absolute number of cells (per mm3 ),

Number in parenthesis is the percentage of each subsets,

The value is expressed as the mean + S, D,
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Fig. Lymphocyte and T cell Subsets

Each point represents the mean,

the number of subjects tested is shown in
parenthesis,

* p <0.05in comparison with the value of

30 aged group,
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Table 6. Influence of Sex on Absolute Numbers of Lymphocyte Subsets

Age groups Ly. — subsets Male Female P value
B Leu 3%8~ 300120 20070 p <0.01
B Leu 2 750430 480+160 p <0.05
D Leu 2 510+230 320+140 p <0.05
C Leu 2*15~ 500100 320100 p <0.01
B Leu 11*7- 140£70 10040 p <0.05
B Leu 11°7* 480+310 250+120 p <0.01
D Leu 11°7* 370200 230160 p <0.05
A Leu 7*2* 180+140 8040 p <0.05
B Leu 7*2* 210£150 130£70 p <0.05
A Leu 7 450+190 250+150 p <0.05
B Leu 7 630+300 3604180 p <0.01
D Leu 7 670270 420+230 p <0.05

Age groups; A: ~29 B: 30~49 C: 50~69 D: 70~

73, %7 Tilden 5 i3 Leu 7 FtEHI O —RI1E, £ & ®

FRISIEIVER %2 H> L 45 ® LTV, Lanier 513,
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) 5 3D o
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S THRE L 7,
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M (Leu3™* 8" ) Ot ImIER L BERICB
T = T,

Suppressor/Cytotoxic T #ifid (Leu 2™ ) @ #x#k
REWBERICBWTEEZ/R LT, LA L Suppressor
THIK (Leu2™ 157 ) 3 N#HIc & 28 3ED 5018
» = 126 Cytotoxic T A (Leu2™ 157 ) i3 fntkh & &
bR OBERPICH - T

2) T4/T8Ltk (Leu 3/Leu2) i3 /mwe & b icEm
T30, SREICEBREZERLE, -1,

3) B#iE (DR* Leud ™ ) OfNIc & LEFIIED
SNIED - T, .

4) JEMEAL THIKE (DR™ Leud™ ) i¥, % QLN
S & & bicEind 2MEEER L, T OMEIEERE
TH S D& - oo

5) NK $RIaFEE S ic B8V Tld, Leu 7 Hifg, Leull
s b, ZohRBEHEH CEMEER LI, BE
5D Leull® 77 #fIE, HR, #oxi$is bicimEic &
BEBAEBED I, o te —H Leull ™ 77 Mk, R,
HosPB & b IES I RE S AR Lo Leull™ 77 #
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