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Influenza vaccine enhances function of dendritic cells derived from bone marrow
of patients with myeloid leukemia

ZENG Peng-yun', DU Hao’, ZHANG Lian-sheng'*, CHAI Ye', LIU Yin'( 1. Department of Hematology, Second Affili-
ated Hospital of Lanzhou University, Lanzhou 730030 , Gansu, China; 2. Department of Hematology, Traditional Chinese
Medicine Hospital of Langfang, Langfang 065000, Hebei, China )

[ Abstract ] Objective:To determine whether the influenza vaccine can affect the function of dendritic cells( DCs )de-
rived from the bone marrow of patients with myeloid leukemia and the possible mechanism. Methods: The bone marrow
( BM ) mononuclear cells were obtained from 19 patients with acute myelocytic leukemia ( AML ) and 8 patients with chro-
nic myeloid leukemia ( CML ), and were cultured with GM-CSF and IL-4 for 7 days to obtain immature DCs. Then DCs
were stimulated by whole inactivated influenza vaccine ( WIV ), split influenza vaccine ( SIV ), or TNF-a.. After 24 h,
phenotypes and karyotypes of these DCs were assessed by FACS and R band karyotype analysis, respectively. The super-
natant IL-12 levels were measured by ELISA in each group. Cytotoxic activity of CTL induced by differently treated DCs
was measured by CCK8 assay. Results: DCs were successfully induced in 15 of the 19 AML patients and all the 8 CML
patients. After stimulated with WIV or SIV for 24 h, DCs exhibited enhanced expression of CD83, CD86 and HLA-DR,
and increased secretion of 1L-12 ( all P <0.05 ). CTL induced by WIV- or SIV-stimulated DCs specifically killed autolo-
gous leukemia cells in vitro ( P <0.05 ). Furthermore, WIV-stimulated DCs were more powerful than SIV-stimulated DCs
in killing target cells ( P <0.05 ). Conclusion: Influenza vaccine can promote the maturation and IL-12 secretion of DCs
derived from myeloid leukemia patients, and CTL induced by influenza vaccine-stimulated DCs has a stronger ability to kill
autologous leukemia cells.
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)= 24 WF 50 e - B AR AL 7 i, thIL4  thTNF-o
3 E BD 2 Hl 7 i, thGM-CSF ., thIL-2, IL-12
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AR FR: 9% 2 ~3 d J5 o] W4 4 PR R K
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A AR TS AR AR I A TRBREETE( WIV 5K STV )85
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1 WIViES 24 h J5 DCs B[ A x200; B x1 000 )
Fig. 1 Morphology of DCs stimulated with WIV for 24 h

2 SIVi%5 24 h 5 DCs IR A x200; B x1 000 )
Fig. 2 Morphology of DCs stimulated with SIV for 24 h

2.2 DCs # &Ry A 57

PGSR IGARAR) DCs H R Al e ik, 45
SR DCs ATYSRAEAE 1 I 995 4 5 1 1) a4 2 A0 AR
UESEZ S DCs 1Y A I TR
2.3 WIV #= SIV 42 5 DCs #9 £ A

DCs ¥55% 7 d J& 43 5K [R] Fh 28 3t SR 1
( WIV 5% SIV ),24 h J5 i U4 A 53 B DCs F AL,
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CD86 \HLA-DR 3R iA7K V-] i & T TNF 4 & NV
H,22RA50H2F 2 (P <0.05); H WIV 41 DCs
i) CD83 .CD86 \HLA-DR ik /K F B & i T SIV 4
(P <0.05);TNF 205 NV 2H DCs 2% 2 [a] W] G &
FEEM(P>0.05) F£1.2),

A

B3 REBHKN DCs FEMEZE x100 )
Fig. 3 R band karyotype detected karyotype of DCs
A: 46,XY, t(8:21); B: 46,XY, 1(9:22)
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TEPERE TNF B NV U 8 7+ #5( P <0.05 ), H WIV
ZH CTL ) R 1335 PE#e SIV 44 CTL B WA 38 ( P <
0.05,# 5 ). 541 CTL X [RIFp 5344 4 s 4 i 35 6
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&1 WIV # SIV Eifl AML-DCs RHEERIH S FHIRIE
Tab.1 WIV and SIV increased co-stimulatory molecule expression on DCs derived from AML patients
Group n CDla CD83 CD86 HLA-DR
WIV-DCs 15 43.29 +£19.37 51.83£17.87**% 70.51 +14.79** 4 70.14 £20.54* =2
SIV-DCs 15 48.73 £19.64 34.05+14.11"" 55.57 £14.65" " 54.71 £15.90"~
TNF-DCs 15 38.31 £16.25 15.80 +10.39 23.27 £15.72 42.90 +14.21
NV-DCs 15 35.90 £15.76 17.14 £11.80 24.41 £13.76 43.56 £12.85
**P<0.01 vs TNF-DCs or NV-DCs; “P <0.05 »s SIV-DCs
%2 WIV # SIV tiF CML-DCs REH FIH S FrIFKIL
Tab.2 WIV and SIV increased co-stimulatory molecule expression on DCs derived from CML patients
Group n CDla CD83 CD86 HLA-DR
WIV-DCs 8 30.89 +12.22 52.51 £10.27*% 61.00 £8.92%~ 52.88 £11.62%%
SIV-DCs 8 32.26 +12.46 38.46 +6.96" 55.83+£10.34° 47.61 £9.05"
TNF-DCs 8 29.35 +£13.59 22.62 £6.47 30.81 +8.97 31.55+7.39
NV-DCs 8 29.41 £10.24 20.31 £5.25 33.88 £11.11 28.24 £7.15

*P <0.05 vs TNF-DCs or NV-DCs; 2P <0.05 vs SIV-DCs

&3 WIV # SIV {2i# AML-DCs 53k IL-12
Tab.3 WIV and SIV increased IL-12 production of AML-DCs

Group n IL-12( p,/pg - ml ™)
WIV-DCs 15 245.82 £86.35" %~
SIV-DCs 15 161.23 £40.07"
TNF-DCs 15 97.66 £27.51
NV-DCs 15 81.47 £25.12

** P <0.01 vs TNF-DCs or NV-DCs; P <0.05 vs SIV-DCs

Fz 4 WIV 7 SIV {&3# CML-DCs 4yii IL-12
Tab.4 WIV and SIV increased IL-12 production of CML-DCs

T AL JEE B8 1 T R LE A A I B A% AT R
JEE) DCs W3 Lung %5 (IR SMIFSE BoR , 58 %
T P L JERRE T S i e SR 7928 1 X T R A
MBAANZ A0 SR PR DCs B L STk 3 4d 91
TUEPEHI X DCs 1Y BT REA L HEVE T, (HOR A
TALIESZE TR A 55 B 40 R VR 1) DCs S & A TR
FEAE R o ARSI 2% 00 FH U B v 1 S £ i R+
P BE AN M I K U Y DCs, WLEE DCs D RE 1 AR
ko

%5 WIV-DCs # SIV-DCs % S CTL
FRUER BB NRAER
Tab.5 CTL induced by WIV-DCs and SIV-DCs specifically

killed autologous leukemia cells

Group n IL-12( p,/pg ml ™)
WIV-DCs 8 355.79 £81.47*%
SIV-DCs 8 283.79 £53.79"
TNF-DCs 8 203.67 +£36.79
NV-DCs 8 188.71 +£30.00

*P <0.05 vs TNF-DCs or NV-DCs; P <0.05 vs SIV-DCs

Autologous Allologous
Group n
leukemia cells( % ) leukemia cells( % )
WIV-DCs-CTL 12 38.50 +11.27*% 11.28 +4.81
SIV-DCs-CTL 12 24.58 + 7.51" 12.44 £5.73
TNF-DCs-CTL 12 12.86 + 5.02 8.76 £2.05
NV-DCs-CTL 12 10.56 = 4.02 12.10 £5.62

PURSRRIIREA S HE— BT R R
FIRYUR S R 2 KL R BUE Y DCs RET St i
RIPURRE S E CTL Bst . W5 " e R B, e i K

* P <0.05 us TNF-DCs-CTL or NV-DCs-CTL; * P <0.05 vs SIV-DCs-CTL

1997 4F Choudhury %' 13 Yk M CML 40H1% S
HUHEHE ber/abl 3 K 19 5 ML5% DCs |, LA A5y 417!
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A Y I 40 M # RE 95 3 DCs, ) 324
K 70% ~90% ,J5 25 5 I 40 A B Sk &
R F A A, ARSI 19 ] AML 85
A 4 BIRGEES I DCs, 5UA FS5IBHHAT .

HATZ£ %M GM-CSF + IL4 + TNF-o ZHGH T
Bi % DCs, 76 1E 8 A1 JE Il FEE 40 A (3 s 28 4 Bp
ARZAN A P U ), B GM-CSF + 1.4 5 3%
1 LR 20 2 RE$A520% ~40% AR E DCs T8,
RN WF5ET I8 & B GM-CSF + IL4 55 3 1y
AML-DCs ANZ3E Bl bR 5 CD83, H 2 A 35k (K Bt
JRAHLRE 7, R B A R B DCso S S 36 SR H B8
M P I R VR A MNC 241 [ F GM-CSF Al 1L-
4 PRI T &, R RN DCs, P2 ) Y Jik iz
HIEX TNF AEFH 24 h J5 , 20 ARRIN 7w i f5-40 i
FLA A 55 8 IE DCs 19 1 I P4 . ]
XS DCs 4 A IE A8 R AR 8 M B iE Wb IL-12
KOS ARIEA TR , 25 R & 0 . 5 TNF 4 B, 3t
YT DCs HAT LAY i 4 DCs JE 45 ; CD83 K&
AT T CD86 F1 HLA-DR k34 0 & Ih 5 H
I IL-12 e B N, Ul W R v B
V5 BEAN I 1 I R R DCs U RE f1. AR H
A 1 009 2 L %) 48 2 S 6 8 7« YR 1 4H DCs
A RET X B A A I 40 A Y 4R S CTL 2% 43 85
B & T TNF 4( P <0.05 ), JE—90E B 37 B 1
FLA 55 B 40 I i s U DCs B RE ). (H
H—IRAYJE, WIV 41 DCs £ 15 T 19 # ik (IL-12
G3 WKV S A AR 45 5 T 44 v TSIV 4L $0R
S B IR 1 ELA TR 1 DCs BUARY TR

Xof T R K DCs AL, B R e
BRI 2530, HED LT g 5 2K B DCs LAY Toll #£3Z
A toll like receptor, TLR V1A e LPS | Ik B 4
9 J A O 485 5 43 1 ( pathogen associated molecular
pattern, PAMP )\ 255 TLR 454 )5 , 7 305 NF-«B i
%, BOR M 40 M R B BRI, JF B DCs R
MHC- T .- I 284 F Rl o 1 1 23k, M f2 i2F
DCs Ji . 5 7 % e oo B2 b i B0 BLEE RNA
( dsRNA W JEAHAEPE PAMP 43F . R TR AT 0 7%
JERE S 2L PAMP 594 5( 10 dsRNA B 211)
2T, e SR DCs EAIR TLR 454, i £
2 DCs WA FE . 11 SIV 7 24 it 1t A2 rp 350 43
dsRNA ] BEBLAE IR I 2K 25 1E 5 4544, JIr LAXT DCs (1)
A E PSS AR DAL 1 75 2 — 25 I

I JERSZE VT IOL FH T 1 DR 1) 2 4k B B IE 52, o

YENTE T DCs WMEAIIETR, D9 FLIfLG DCs BE 1 1A
FELRMG IR ISR BE T — 2% A8 300 T T A7 19 &
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