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Aging Effects on Dendritic Cells after Total Body Irradiation in Mice
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Hyun Woo Lee, Seok Yun Kang, Jin Hyuk Choi, Hugh Chul Kim, Joon Seong Park

Department of Hematology-Oncology, Ajou University School of Medicine, Suwon, Korea

Background: It is still obscure how dendritic cells (DCs) can orchestrate whole immune reactions
according to the host age. We studied changes of murine splenic DCs after total body irradiation (TBI),
with regards to age.

Methods: Young (8~ 14 wk) and old (12~ 16 mo) C57BIl/6 mice were irradiated with a dose of 1,100
cGy and were assessed 6 h later for phenotypic and functional changes of the DCs. The mean fluorescence
intensities and cytokine producing cell proportions were analyzed with the student’s t-test.

Results: Interleukin-12 (IL-12), interferon (IFN 7 ) and tumor necrosis factor (TNF @) producing classical
DCs (cDCs) were more numerous in the young untreated mice than in the old mice. However, the number
of these cells decreased in the young mice and increased in the old mice after TBI. IL-12, IFN 7 and
TNF @ producing plasmacytoid DCs (pDCs) were more frequent in the old mice than in the young mice
before TBI both mice showed an increased frequency of cells producing these cytokines after TBL
Overall, the highest numbers of ¢cDCs and pDCs producing IL-12, IFN 7y and TNF ¢ were present in
the old mice after TBI. In both the ¢cDC and pDC populations, the old mice had a higher frequency
of IL-10+ cells prior to TBI. After irradiation, the young mice had a higher frequency of IL-10+ cells.
Conclusion: With TBI, the DCs showed dramatic differences between young and old mice. Young mice
turned to an immuno-suppressive response whereas the old mice changed to an immuno-stimulation of
DCs after TBI. From these dramatic aging effects, we hope to explain the different frequencies and
severities of acute GvHD after allogeneic hematopoietic stem cell transplantation according to host age.
(Korean J Hematol 2007;42:224-232.)
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Fig. 1. Discrimination of subtypes of dendritic cells. (A) CD11¢", MHC class II" populations represented classical DDs (cDCs),
CD11c®, MHC class II° populations were plasmacytoid DCs (pDCs), and CD11¢", CD45RB" were regulatory DCs (rDCs).
(B) Whereas cDCs failed to express B220, pDCs eapressed B220. rDCs showed B220 positive unlike other study (10). The
hamster monoclonal antibody N418 reacts with an epitope of the A2 integrin family heterodimer p150/95 (CD11c).
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Fig. 2. Changes of MFI of co-stimulatory molecules on DCs before versus after TBI or young versus old mice. While young
mice did not show any change of co-stimulatory molecules on DCs after TBI, old mice were observed up-regulations of
CD80, CD86, and CD40 of cDCs and pDCs. But resting levels of co-stimulatory molecules between young and old mice
were not different each other, as was after TBI (data not shown). *represents P value <0.05 by two-tailed student t-test.
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Fig. 3. MFI of IFN- y before versus after TBI, young versus old mice. MFI of IFN-y in young cDCs increased TBI (P=0.0201)

but the values of rat immunoglobulin (negative control,

Ty was so high that the measured values could be distorted.

Therefore, the MFI of IFN- y did not show significant change sequentially (before vs. after TBI) or cross sectionally (young
vs. old mice). *represents P value <0.05 by two-tailed student t-test.
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Fig. 4. Changes of IL-10 producing cells, before versus after TBI, young versus old mice. IL-10 producing cells in young
mice significantly increased after TBI in all three subgroups of DCs (P=0.0375, 0.0051, and 0.0019 for cDCs, pDCs, and
rDCs, respectively). However in old mice, TBI increased only pDCs of IL-10 producing cells (P=0.0149). Interestingly, at
resting state, old mice had IL-10 producing cells much more than young mice (P=0.0357, 0.0027, and 0.0011 for cDCs,
pDCs, and rDCs) but after TBI, the differences disappeared or reversed (P=0.0382 for rDCs). *represents P value <0.05
by two-tailed student t-test.
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Fig. 5. Changes of IFN-y producing cells, before versus after TBI, young versus old mice. Count of IFN-y producing cells
showed reversed phenomenon over IL-10. Young mice decreased (P=0.0087 for pDCs) or no change but old mice generally
increased IFN- ¥ producing cells after TBI (P=0.0068, 0.0077 for cDCs, rDCs, respectively). Before TBI, young and old mice
did not show difference of IFN-y producing cell number however after TBI, IFN-y producing cell number of all three sub-
types of DCs were higher in old mice than in young mice (P=0.0041, 0.00132, and 0.0057 for cDCs, pDCs). *represents

P value <0.05 by two-tailed student t-test.

Ab o] Aol Wed F8-9] ej(F IL-10 1] A £

il
4, U2 IFN-¢ BH[A £ )& Ro|ul w3 oA
= A F W 3] FE(IL-10 ER A2 FHAi
2 IFN-o Eu|A| 28] 7R Hs}s) W) 2
o Z7ke] HElE Rold diaTolME WAkl A
T o] BeAE S nelozy tolo wlE wod A}
go] W3irb 9wl QA B g}

g, A AEY o} o= 1A, FAAEY
o] uks| A glow, ol AP T z%(Treg A}

=
Fehw WMAREE FEsE YR Rusn 9

oh ! whe-s o) Aol EA ks AAF DClE F 7}
7] &3S Moli=d CDI11c"°, CD45RB", MHC Class
1“2 %83l 79 o] GM-CSF, TNF-a, % IL-10
S At £33t 2 vE du AR vt
$-29] Aol = EAshe o] 9o, w e
b # el A7 SR Az ATAE e
nhg-10] ATA L2 RE AN 3} 7hsst
A uk o] £AAF Al 27 AR So]7}H MHC Class
1", CD40"°, CD80°, CD86" 3 e & w1 Al o] Fa}=
F o] FgolAlellA] oAl A FFEAE A FFHA



230 Korean J Hematol Vol. 42, No. 3, September, 2007

A
TNF-alpha producing cells before vs.
after TBI in young mice

I +%, BY 1 +%.AY

N N w
o o o
1 1 J

Frequency of parent
(own value)
S o
1 1

=
el
-

Q)’b \Q Q’{b \Q b «\q
S P S S
o 9 28 Q o3 Q
c9(; QOQ 90
Subtype of DCs
B
IL-12 producing cells before vs.
30 - after TBI in young mice
Hm +%, BY 1 +%,AY
25 1

N
o
1

10

Frequency of parent
(own value)
>
1

N A\
CAY GAINY GARN)
O O < Q

Q
Subtype of DCs

TNF-alpha producing cells before vs.
after TBI in old mice

30
Hl +%, BO 1 +%, A0
25
“E *
& . 20- ]
(o)
- 3
o®
‘?% 15
gg 10
o B *
[0]
i [
s_ﬂ
0- T T T T |ﬂ

b N b O 2 O
@Q 5 &Q S /\\g o
e S e QO & Q
$ § N
Subtype of DCs

IL-12 producing cells before vs.
after TBI in old mice

307
mm +%, BO 1 +%,A0,
25 1

c
o
o —~ 20
Qo
“— 3
S®

> a
§§ 15
S8
g 10 1
LL *

sl 1
O"i‘f| T T T T T ﬂ
N\ P v <d WV P
CAY GAIRNY & 9
& E R
Subtype of DCs

Fig. 6. Changes of TNF-¢ & IL-12 producing cells, before versus after TBI, young versus old mice. (A) TNF-a producing
cells commonly increased in young and old mice after TBI, cDCs of old mice showed significant increment of the cell counts
(P=0.008 and 0.0187 for cDCs and rDCs, respectively). Expect for higher numbers of TNF- ¢ producing cells in old cDCs
(P=0.0167), cross-sectional analysis failed to show any difference between young old mice. (B) IL-12 producing cells in-
creased significantly in old mice after TBI, not in young mice (P=0.0094 and 0.0218 for cDCs and rDCs). Before TBI or
after TBI there was no difference of IL-12 producing cell count between young and old mice. *represents P value <0.05

by two-tailed student t-test.
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