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Alterations in the Kinetics of CD4" T Cell Responses with Aging

Myung Sun Hongl’z, Jin Myung Dan'”, Won-Woo Lee', Insoo Kang1

Section of Rheumatology, School of Medicine, Yale University, New Haven, Connecticut, USA’,
Department of Radiology, School of Medicine, Hallym University, Chuncheon’,
Department of Orthopedics, CHA Gumi Medical Center, CHA University, Gumi’, Korea

Objective: Alterations in the immune system occur with aging, and these contribute to an
increased risk of infection and malignancy. The age-associated changes in T cell immunity range
from single cell function to the maintenance of cell populations. We investigated the kinetics of
CD4" T cell activation and proliferation in young and elderly subjects after stimulating their
peripheral blood mononuclear cells with anti-CD3 and anti-CD28 antibodies (Abs).

Methods: The expressions of the activation markers CD69, CD40L and CD25 on the cb4*
T cells from young (n=14) and elderly (n=19) were analyzed at 6, 24 and 48 hours (hrs) of T
cell receptor (TCR) stimulation by using flow cytometry. In the same individuals, the CD4™ T
cell proliferation was determined at 48 and 96 hrs of TCR stimulation by using the CFSE dilution
method.

Results: The elderly had decreased CD69 and CD40L expressions on the CD4™ T cells at
6 hrs of stimulation, as compared to that of the young patients. The elderly also had a decreased
CD25 expression on the CD4™ T cells at 24 hrs of stimulation. However, the two groups had
similar levels of the CD25, CD69 and CD40L expressions at 48 hrs of stimulation. The elderly
had decreased CD4" T cell proliferation at 96 hrs of stimulation, as compared to that of the
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young, although both groups had similar levels of CD4" T cell proliferation at 48 hrs of stimulation.

Conclusion: Our findings suggest that the elderly have altered kinetics of CD4" T cell
activation and proliferation in response to anti-CD3 and -CD28 Ab stimulation, and that such
an altered response is governed by the duration of stimulation.

Key Words: Aging, CD4" T cells, Activation, Proliferation
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Fig. 1. The expressions of CD
69, CD40L and CD25
by the CD4" T cells
in response to anti-
CD3 and —CD28 anti-
body (Ab) stimulation.
Peripheral blood mono-
nuclear cells from a
young individual and
an elderly individual
were stimulated for 6,
24 and 48 hours (hr)
with PBS (thin line) or
anti-CD3 Abs (bold
line) at 10 #g/mL in
the presence of anti-
CD28 Abs (1 g/ mL).
The stimulated cells
were stained with anti-
CD4, —CD® (A), —CD
40L (B) or —CD25
(C) Abs. The cells were
washed and then analyzed
on a flow cytometer.
The cells were gated
on the CD4™ population.
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Fig. 2. Kinetics of the activation markers’ expressions on the CD4" T cells in young and elderly people. Peripheral

blood mononuclear cells from 14 young people and 19 elderly people were stimulated for 6, 24 and 48 hours
(hr) with PBS or anti-CD3 Abs at 10 «g/mL in the presence of anti-CD28 Abs (1 xg/mL). The stimulated
cells were stained with anti-CD4, —CD69 (A), —CD40L (B) or —CD25 (C) Abs. The cells were washed
and analyzed on a flow cytometer. The cells were gated on the CD4" population. The differences in median
fluorescent intensity (4 MFI) between the samples stimulated with PBS and anti-CD3 Abs were obtained. The
symbols and the error bars indicate the mean 4MFI and the S.E.M, respectively. The values on the Y-axis
indicate the 4MFI. The p-values were obtained by the Mann-Whitney U test.
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ApolE & 4 FAUTH2H 2C, mean AMFI+ SEM;
321.4£37.0 vs. 318.226.8, p=0.427).
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b2 A7 5<9kAd8, 96417 AF SR (E 3, rep-

resentative histogram). CFSE £4] ZA3}, 2= ¥ 484]
ZHegt AEEDS 3 CD4' THE HIEE 29T
m=73 FL AAdF m=7)°lA Ho|7} Y} (™
4A, mean+SEM; 11.9+3.9% vs. 9.7+32, p=0.482). L&
U 25 96A17ke] ZdTket ¥ anti-CD3E A58t =
Q(n=16)2] CD4" TAH|ZEol|lA AZEEHol] o7t HIE
F7F 2L AAm=14)0ll vlgte] FAHoZ Fol)
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Fig. 3. The proliferation of CD4" T cells in response to
anti-CD3 and —CD28 antibody (Ab) stimulation
as measured by carboxyfluorescein succinimidyle
ester (CFSE) staining. The peripheral blood
mononuclear cells from a young individual and an
elderly individual were stained with CFSE. The
cells were then stimulated for 48 (A) and 96 (B)
hours (hr) with PBS (thin line) or anti-CD3 Abs
(bold line) at 10 s g/mL in the presence of anti-
CD28 Abs (1 1 g/mL). The stimulated cells were
stained with anti-CD4 Abs, washed and analyzed
on a flow cytometer. The cells were gated on the
CD4™ population. The numbers on the histograms
indicate the percentage of proliferated cells in the
samples stimulated with anti-CD3 Abs.

Al 4l as E0% & AATHEH 4A, meant
SEM; 74.6+2.9% vs. 64.0+4.1%, p=0.031). T3 F o
GTolA AT 48417 ¥ CD4” TAIE BY 35E
Aol & HolA gtovt(HIBE AABA ¢g) A
T 96A17F & Q1o E AEEYE 35Ut 4
73S HolF9rh(¥ 4B, mean division numbert

SEM; 3.4+0.2 vs. 2.8+0.2, p=0.124).
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Fig. 4. Difference in the proliferation of CD4" T cells in response to anti-CD3 and —CD28 Ab stimulation between
the young and the elderly. Peripheral blood mononuclear cells (PBMCs) from young and elderly people were
stained with CFSE. The cells were then stimulated for 48 or 96 hours (hr) with PBS or anti-CD3 Abs at 10
1 g/mL in the presence of anti-CD28 Abs (1 s« g/mL). The stimulated cells were stained with anti-CD4 Abs.
The cells were washed and analyzed on a flow cytometer. The data for 48 hr were from 7 young and 7 elderly
individuals (A). The data for 96 hr were from 14 young and 16 elderly individuals (A and B). The columns
and the error bars indicate the mean percent of proliferating CD4" T cells and the SEM (A) or the number
of mean divisions and S.E.M (B). The p-values were obtained by the Mann-Whitney U test.
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ol oJstmd CD4" TAHIE 7)ol ek volo] dg
= A7 e AFY AFALH A5 sEo A
AR = AT A7 (strength)yS 2 3NA AAsI
s Aellof gtebs Aolrl. =4, x=3ket Adtx|e]
Ehls CD4” TAHIES wiste &4 A3 ke
A FeAoltk I AR AFo] odEE 1t
Azred Azke] A, =99 cD4” THIE 42 3

AN+ 23 Wy wk3g vERd

ot FAZAY 27] A9 A AL 44
= 3 UeRA] ol W 7] Fel Aol et
7bsAdel ek WA short-term TAEZ W b

el 38 F9Ivk-g-(delayed type skin hy-
persensitivity: DTH)o] =0lo|A] Zr4=Eo] Qlof= E
a7} ol & sAEE (12).

B odyE w9lo Wy CD4’ TAHE it
anti-CD3¢} anti-CD 28 A A=< cD4’ TAZ &
A Az FAA Qo] F2 Al vk A
2 o2 APFLs HolFa dSE & F A,
T AE T o]#3t Xole TAIZ A9 7|z
I FH=le] PgEs HoIFUrh ol ool uwiE
CD4" TAE Hb-go] wH3lol] ozt Antd 7] A

o]

of
o
-
:

Sl il 7hedt AHE AT dew, =9
oAl Jehte WzkE TAE W& =AY AS
AHIA AR - AT stollA] TAHIES w3
ZA% F FPHoF AAE Aok grte Holl
Al B odTe] ool ZE g Ytk

Z g

Q19 CD4" TAZE anti-CD3%} anti-CD28 3}
off &3 TAIE & Aol izl a1 Aol vl
3lo] AalEl cp4” TAIE A% 9 749 cp4’™ T
AZ FAlo] JAE At F ARG T4 Hol= T
AZ 25 717k #>o] S ddsiuct &+
olgfdk Xol9] ARlS Yol JAE wWale A
HAA =35 olls} Ll
FL% A3 & Aeog A7
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