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Abstract

Objective: To investigate the effect of Muramyl Dipeptide (MDP) on the function of dendritic cells
(DC) derived from bone marrow in children with acute leukemia. Methods: The mononuclear cells
were isolated from bone marrow in children with acute leukemia by the method of Ficoll-Hypaque
and cultured with cytokines in the control group. The test groups contained five subgroups: used
MDP (102 ug/1) alone (Group 1), cytokines combined with MDP of different concentration, which
was put in 3rd day (Group 2, 10 ug/l; Group 3, 102 ug/l; Group 4, 103 ug/l; Group 5, 104 ug/1). The
DCs were collected in the 9th day. The DCs of different groups were mixed with allogeneic peri-
pheral blood T cells for 96 hours, the numbers of T cells in different groups were counted and the
contents of interleukin (IL)-12, interferon-y (IFN-y) were tested by enzyme-linked immunosor-
bent assay (ELISA). The DCs of different groups and T cells (cultured with rhIL-2 + 10%FCS of
RPMI1640 for 6 days) and HL-60 cells were cultured for 12 hours, cytotoxicity assay were meas-
ured by LDH release. Results: 1) Mixed lymphocyte reaction @ The stimulation index of T cell:
When the number of stimulation cells was fixed, the proliferation of allogeneic lymphocytes could
be strongly stimulated. There was no difference among the control group, group 1 and group 2;
but the group3, group 4 and group 5 were higher than the control group and group 1 (p < 0.01).
With the increasing of the number of stimulation cells from 1 x 103 to 1 x 104, the stimulation in-
dex of T cells was rising, and the group3, group 4 and group 5 were significantly higher than the
control group and group 1, but there was no difference among the control group, group 1 and
group 2. ® The contains of IL-12, IFN-y: When the number of stimulation cells was 5 x 104, there
was no difference among the contains of IL-12 of the control group, group 1 and group 2; the group
3, group 4 and group 5 were higher than the control group and group 1 (p < 0.01). There was no
difference among the contains of IFN-y of the control group, group 1 and group 2; the group 3,
group 4 and group 5 were higher than the control group and group 1 (p < 0.01). 2) Cytotoxicity
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assay showed that killing activity on HL-60 cells of T cells in test groups was higher than that of the
control group, and in test groups, with the increasing of the concentration of MDP from 10Z ug/1 to
10% ug/], the Killing activity on HL-60 cells was dramatically enhanced (p < 0.01), among which the
killing activity of the group 5 was the strongest. Conclusion: @ The proliferation of T cells could
be promoted when the number of DCs induced with MDP is = 1 x 103, and its function has MDP
concentration dependence. @ The DCs induced with MDP could promote T cells secretion, and has
no difference between cytokines, but the combined application effect is more obvious. @ MDP
could induce functional DCs to be generated from bone marrow in children with acute leukemia,
and its function has MDP concentration dependence.
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HE: Hi B — ik (MDP) X JLE S AR EF BN KRR OO IREHEm. Hik: MNA
Ficoll-Hypaquei:r B 2t A IR B ) LB BB MZ A, NIRA: FAAREFEIREHRDC; LRHSTEH
HAARSATH, 14: SHRHALEKMNC+ MDP (10 ug/l), 2~545FIX R SxRALZEKMNC
+ S BASENARET + SEWRERMDP (102 ug/l, 102 ug/l, 103 ug/l, 10*ug/l); #HFHES
REFEDC, FIORKIRZADC, 5 M FA&SMNE MTHELHIESKEI96 h, TREH L0 GBI,

ELISAJT Bkl BB PIL-12. IFN-yI&E; ZHL-604 BB HDCE THE 4R &3%586 d)E,

A HL-604 ffi 3£ [F % % 12 h, LDHE R B 5kl -4 4 B T B 40 (CTL) MR iEtE. & 58 : 1) 1B
EMBARRNER: © THARY i B, ARAkE, MRA514. 2808351
BEHZER(p¥Y >0.05); 34 44, SATHRYT HREHESTHRA, FHEFT14(¥H <0.01).

LR LSRR x 10321 x 104, F4AEITLHY BEBCEH M (P <0.01), 1x10455x 1042
I T4y IR M ER TR L (p > 0.05). @ TS WMARETF: LRI RECHS x 10467,
MHRAS514. 2dIL- 125 BN B ERE®HZR(p > 0.05); 34, 44. SAHERTXRA, 775
ERET14(p®H <0.01). HBAE14. 24IFN-ySBE BT EZFHER(p > 0.05); 34. 44. 5
HAE®RTXRE, FHEFET1HAEY < 0.01). 2) FMEFEELERER: LHREHRGHL-6040 7%
MBI B EW R (p3 < 0.01); HMDPIRFEH102 ug/LEEE104 ug/l, 24, 34, 44, 5HH
F R, AEEZEEIEM(pY < 0.01), PASARGHL-6040IEIERIER. G&ik: O JMDPHEREH
DCHE =1 x 1030, BIESEHETAMIAIE5E, HAMDPRERB M. @ ZMDPESENDCEARET
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1. 5|8

FIEHIRIT A IT . B B8R HE (bone marrow transplantation, BMT) /5 Va7 H LI ) — R8T 7%,
TEYRIT A P K35 BR8Nk B 9% (minimal residual disease, MRD)H 7 25 T 1R KA H . B 9 IR 41 g (dendritic
cell, DC)2& H #i BT A $L R 52 52 5 77 5 o )P £ 2 41l (antigen presenting cells, APC), 7ER 40 T ik
E 4 L 1) A B FH AR M SRR A A o DK B ) B SR BRI, DC AT RS WL S S 28 S B R R 2
FEHUAAT AHRAR 8 AR BT K WU BAF B R [1] (2] BBERE — JIR(N- £ 8 S BE - L-Ala-D-isoGln,
RIVEE UG - L- TN B -D- 2 2 B i% , Muramyl Dipeptide, {858 MDP) A& B A e 25 48 55 35 14 A0 2345 AT 1 4 o A
(R B /INE OB [3], T BbdeE S S A YD A e B R R S BT R o AT MDP FEARS )L R
PR A U7 B BE RIS DC B9 G RIAH G %% Th e AT B 7T

2. RREE
2.1. M8

2.1.1. BEERIE

SV IR ES 0 B 1 L R LIS R A e O 12 W ST bR, LS W AR I R H I A
PERARAE (B AL HH I B , IESRREE IR ), AN A /T HEA AR, B B S A6 I 4l HEM R A0HE > 30%:
SERLMANIARUE: 1) IRARCTTML W &S R (R AR R s 2) %R ML EA >90g/L, H
UM IE R BRI, o AhHEANM, M/MR > 100 x 10°/L; 3) HRER: BIAMAHEM B < 5%, 4
MRS R B R SR . A B LIINR] 58 iy 7 I e 2 ML 6 MARL L, BER R EIHK
fito AERE M H R KEEEHE S ml, HFREIUEQR0 Uml).

2.1.2. HAPAKR
HL-60 20 kI B rb &L 2 e bR an B 2E 7B

2.1.3. EERHF

o BE Bt — IR (Sigma A F]); A AR - 5040 A 4R ¥ R 3K F (recombinant human  granulo-
cyte-macrophage colony-stimulating factor, thGM-CSF). 40 A\ &SR SE K F-a (recombinant human tumor
necrosis factor-a, thTNF-a). H2H A 1411 /) % (Recombinant human interleukin, rhIL)-2, 4 (Peprotech Asia
A NANER-12 2 2PN & JAL-12) AT ER-y € EREAT A7 & (FN-y) (Jingmei Biotech
A F])s
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2.2.1. HL-60 ZHfE¥KAYIE T R H £ MPai [FRIS &

LA 10% FCS f) IMDM 35353 37°C. 5% CO,. WBANEEE AT ME, & 2~3 REEWR, %
B I% HL-60 400 . USCEEXT B4 K 0] HL-60 201, PBS PEi(4) 1.0 x 10° cells/ml), AN E T#E, &
BN 37°CoRI gL, &2 4K, FrFARRMEECE, HERMEREZ 1 ml, 0.22 um fMFLIEMH
iy, 20 CIHRAEEEH.

2.2.2. BEERANZYARE(Mononuclear Cells, MNC)HI 9 5
T R EFEEE % 5 ml, Ficoll-paque V£7) 2 MNC, VBN MIKE A 1 x 10%ml, HFT 24 FLEE
B, T 37°C, 5% CO, W48 kEE 3~4 h,

2.2.3. BEEMASIRAEMEDC)RIEF

B ERg s SFHEZH: MNC + thGM-CSF (100 ng/ml) + IL-4 (100 ng/ml) + thTNF-a (20 ng/ml);
SIS N 5 AN, 14 SXTIBAHZEE ) MNC + MDP (10 ug/l), 2~5 A3 HIxtRiN: Sx %R
fr) MINC+ 5 %of 18 24 45 8 ) 40 IR 7+ AS [RI9C B ) MDP (107 ug/l, 107 ug/l, 10° ug/l, 10% ug/l); &4140015
£ 37°C, 5% CO, A%, a2l &2 Er R4 R E 15 MDP.

Frypad e, B8 BAE N H A A KA DL AR . 559758 9 R, WSUDU ZH 40 M AT S5
2.2.4. EA B YR B (Mixed Lymphocyte Reaction, MLR)

TE W RAEPUEESNE I 5 ml, Ficoll-paque 724 23k 3 MNC, 37°C. 5% CO, W 4F kA% 3~4 h J5 BUUK
SRR, AN E Y 1 x 10%ml, AN rhIL-2 (20 ng/ml), 37°C, 5% CO, A iEsE, MR F&

Bl LA R T, 5 7 RYUGREEFAN, FRN L. BOEIRES 9 KA AL K scin gl
(11 DC 11 9 R A0 .-

1) bR ER A0 B 5 R 0

BT 73 5 LL2S /4L 1% 10740 5 x 10°/4L. 1 x 10%4L. 5 x 10%4L3R T 96 FLEEIRM, 73900
A1 x 10° JRi4ife, F37°C. 5% CO, AR AT IR Gk L4 Mi 55 7% 96 h J&, I MTT (20 ul/4l), 4
LW E 4 h, 400xg, 10 min Z1ER53%, Wk L&, 0\ DMSO (150 ul/fl), BEARX _E T 490 nm 4bFs:
I A490 14 .

AR H(ST) = D) e i FLA490MEL/ A In sl 4 i FLA4901E

2) YHAUAF TL-12 A1 IFN-y f5E
MLR 96 h Jii, TERIEANHLA 5 x 10YFL4M4 F, ELISA 52 Ll IL-12 1 IFN-y & &

2.2.5. ¥ 8 M 4B (HL-60) 4R B 3R

1) DC #i

] bR 588 MNC 17 B DC 3537 7575 — 80 B 51158 4 K. 58 7 R DC Br 344 2 H s
N HL-60 44 i 37t S5 B (DC:HL-60 = 10:1), i DC. ¥ 10%/ml #4015 10°/ml £ DCHL-60 4 i
TRERFET 96 ALK P, I rthIL-2 (20 ng/ml) L8597 6 d, FKAF4UMEE T #kEL40H (cytotoxic T lymphocyte,
CTL), VENZSHM. 5% HL-60 4HM03KE E Y 1.0 x 10°/ml /E AL (FCEE = 10:1), 37°C. 5% CO, %
12 h e, EOUREE RIS, KA LDH Bl @A LDH & &, Eebri BT 490 nm ALl e
W IEE(A).

RATENE = (SIS A — FRANR F AR A — RUSIAHA AR R A)/CHEAN B e KRR A —
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YT AR FR AL A) x 100% [4] [5]

2.2.6. GiEAE
B 3 £ bEZE(X £ )RR, BENLIX V1T BERER 7 2290 H, 000 AR B EL SR A ¢ A8 .

3. 5%
3.1. ¥ T 4HRaY HErOR N

LA A, RFEIZIER, WA 1 41, 2 A EREWZERE B >0.05); 341, 4
. ST Ry BRSO B TR, R EET 1 A@ 3 <0.01). SRR N 1 x 10° 2
1 x 10%, [F4H0E T Ay #IsEB02HEne 5 <0.01), 1x 105 5 x 10* Z[d] T 404 850 148 hn o8
GiitafE L(p > 0.05). W#E 1.

3.2. T 4% A 4R AEE RIS

RN N 5 x 10* i, XHHRZES 1 21 TL-12 553 31 M(69.78 + 7.40) pg/ml, (67.94 + 9.69) pg/ml,
W ZELIE) LA T B B P 2 (6= 0.43, p > 0.05); 2 41°M(78.18 £10.72) pg/ml, SxFHRAL K 1 4L EL AT B2
PEZES(t=1.821 2.00,p > 0.05); 321, 441, 5SHPEETAEAGE=28.31. 10.63. 12.16, p ¥ <0.01),
IR R T 1 4H(t=8.25. 10.61. 11.90, p ¥J <0.01).

SR 5 1 4H IFN-y &85 5 8(75.93 £9.25) pg/ml, (73.17 + 8.13) pg/ml, P4 [a] LTG5 2% 5+
(t=0.63,p > 0.05); 2 41759(81.92+10.01) pg/ml, HXTHEALJe 1 AHLLEIY TR EMEZER(t=1.24. 1.92,p >
0.05); 340, 440, SHPEFTmTXEHE=9.21. 12.62. 1538, p ¥ <0.01), JFEHEET 1 4H(t=9.59.
12.77. 15.66, p¥] <0.01). WKl 1,

3.3. DC FFHFR M B M AR F AN

B AT X B LL(47.54 + 3.62)%: 1 £H(58.43 £2.91)%: 2 ZH(73.58 + 3.88)%: 3 41(82.12 + 3.21)%:;
4 2H(90.53 + 3.85)%; 5 2H(98.90 + 3.72)%. SKES & 413 A% HL-60 4H iy M 354500 HE 2H 20 12 2 B o (e = 5.24
10.97. 15.98. 18.19. 22.69, p 4 <0.01); 24 MDP IKJE 10> ug/l i3 % 10* ug/l, 241, 340, 441, 5
A AL, ANEEIREI e HS5 AR t=3.79. 7.34. 10.32; 345 4. 5 HIL#E: t=3.75.
7.38; 4 55 M t=3.50, p ¥ <0.01), LL5HA HL-60 40 iE M fom. WIE 2.

Table 1. Comparison of the stimulation index of T cell in different groups (¥ =+ S)

= 1. TNEI4HIE T A Gt

Stimulating cells (x10*/well)

Group
1(A) 5(B) 10 (C) 50 (D)
Control 1.86£0.11 231+0.23 2.72+0.28" 2.92+0.30
Group 1 1.82+£0.13° 229+021° 2.69+0.23° 287+027°
Group 2 1.91+0.18* 2.44+0.19% 2.75+0.20% 2.97+0.25*
Group 3 2.62+0.27° 291+0.22°* 3.34+0.24° 3.58+0.28°*
Group 4 2.77+£023* 3.15+0.24° 3.54+£027* 3.77+031°
Group 5 291+0.19* 3.49+027* 3.93+0.25% 4.18+0.29*"

F1 =40.50, F2 =32.36, p <0.01; Ap< 0.01, compared among group C, B and A, t=8.96, 9.94, 12.23; Yp> 0.05, compared group D with C, t=0.16;
*p> 0.05, compared with the control group, t = 0.67, 0.28, 0.27, 0.36; compared with the group 1, t = 1.15, 0.50, 0.56, 0.77; *P > 0.05, compared
with the control group, t =0.66, 0.18, 0.23, 0.35; *p< 0.01, compared with the control group, tx = 7.37, 10.10, 13.53, tg = 4.44, 6.30, 8.54, tc =4.77,
5.96,9.12, tp =4.55, 5.57, 8.54; compared with the group 1, ta = 8.49, 10.24, 13.39, ts = 4.84, 6.74, 8.13, tc = 5.53, 6.78, 10.32, tp = 5.16, 6.19, 9.35.
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Figure 1. The contents of IL-12, IFN-y by ELISA (pg/ml)
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Figure 2. Cytotoxicity assay by LDH release
2. LDH SR 28R 3R 45 5514

4. Wig

MRD & [ L5 75 5 B R 1 £ AR, =296 8 A 9 1 32 BERehs o Gk A G AR BR 7 1 58 1 193 4
JRLFR) B2 S, T 55 e AL 7 A e e e e ) 24 I e 28 7 80 o I 4 L, RT BEA BRI ) H
i

CD8" CTL & 2 (¥ 47t I8 4 i G 28 A% o0 o L2 ER T PR A B JE IR 20 99 R R 7 e = 55 i
R, 1 3 T 4HMAS B RO R TR0 % 43 e 4 e - 81 T a4 S8 4 b A W LA Bt e 8 e 928 B T8 R 34

DC J& e RSt o 1) APCs, KM HLA AL A 7 1 A 3958, nUREECT 40 B e (32 22
e 1L-12), T Afsg5E HARs s 0t DC i 2 PR R . RGBS M, DC AMYAE AL
FU CD,'T Wk, 1f ARSI A 805 T [F Fh & CDg'T WS4 g 5E, 2 DC H T IR IRIATT &
4 R i 2Rt 6] [7] [8] -

MDP & N T R 43 BT B 4 i B mh JAT e 035 A FH R de /N B e B, PTG %8y IL-1. IL-6 Al
GSF 252 Fh Al i K 7 (0 43 W K, S —38 40 Irboe 2 S5 A B A e e 6 T (R (9. H AT, R S ot
FRAHEGE DCs N FI APCs X Hi i 1346 52 58 ) 4 5 3E 10 CTLs 10T i 8g 240 A PR 4R e 1 S92
SNE, LA AT i S R 40 R R R 3 e R A R 4R TL-1. IL-6. IL-8. IL-2. IL-12. INF-y 2540 T, &
FEELREPUMRIE T L S B 20 B I 2% 3 757 2% R AEOR S B A B HT R Vs [ 10] . #ED MDP AT e B 155
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P48 DC, {23 T 4UfsB5E . 2 BRI T RE
AW T BEAE SRR ST : ) LE S A I B BEH 20 55t MNC, 739K H GM-CSFHL-4+TNF-a.

MDP } GM-CSF + IL-4 + TNF-o + MDP 3, ¥#33|—@# &34 DCs [11]. ACH MDP 5% /51
DC, £ 1 x 10° BRRE{2 3k T 20 (7386 58 A1 4> Wb IL-12. IFN-p, ELBE% MDP 3K i 10% ug/l i3 2 10* ug/l,
TERRE— B 1458, 3+ H CTL UM MR MRS MDP KB OBz b ok . A S MR IL-12 £ 2
FKIET DC, A B RIPTURRIERI AN, MEIEHE T WRE 405, #5574 IFN-y. IFN-y {23 DC it
HIEGE, HA WA BEARTE CTL, R eZEPUMEER12]. LA EAEFHE4 R 78B4 MDP N 5
MR NI . P4 MDP iS5 10 DC 30 > 1 x 10° i, BIAEGEEE T 4, H4 MDP iRk
k. M H, 2 MDP #5351 DC BA (2 T 4/ e, SHMEFRCEEH M. 5346, MDP
RE M LEE 2 1 I 1 88 i 5 A BRI BT B 701 DC, 78 B MDP IR EEMRIGME . T MDP
FAG G B 0 g MR v AR B A, R HEAT S BB YT, K PT RE LA BRI PR TS A R ANME
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