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Abstract: Objective To Explore the change of IL-4 and IL-18 levels in serum of recipients transplanted
with allogeneic hematopoietic stem cells and its relationship with acute graft versus host disease
(aGVHD) and to provide reliable cytokines for the diagnosis of aGVHD. Methods ELISA (double sand-
wich enzyme-linked immunosorbent assay) was used to detect serum level of IL-4 and IL-18. Twenty pa-
tients underwent allo-HSCT (experimental group) and 16 underwent auto-HSCT (control group) were
enrolled in this study. Samples were collected on 14 days,1day before hemapoietic stem cell infusion,then
every week until the 8 weeks after transplantation. In patients with aGVHD, Samples were taken twice a
week. Results The IL-4 and IL-18 levels in serum demonstrated no significant difference between 14 day
and 1 day before stern cell infusion or 1 day before infusion and 7day after infusion in both experimental
and control groups(P>>0. 05). aGVHD was happened in six patients of experimental group,including 3
aGVHD | ~ 1 s,3 aGVHD Il ~IVs; The serum level of IL-4 and IL-18 demonstrated no significant
difference before and after transplantation in the non-aGVHD patients in experimental group. The
aGVHD patients in experimental group demonstrated aGVHD clinical symptom between 16 day to 52 day
after transplantation, the time of serum IL-4 and IL-18 level changed was earlier than that of clinical
symptom. The diagnosed IL-4 and IL-18 levels in serum demonstrated a significant decrease and increase
compared with that of the 7day levels for those patients respectively(P<C0. 05) ; while the indicators also
demonstrated a significant increase and decrease after anti-aGVHD treatment relief(P<Z0. 05) ; the time
of interval of first IL-4 decrease in serum was 11 day to 43 day after transplahtation for aGVHD patients
in the experimental group, significantly lower than that of those in the control groups (P<C0. 05). The
time of interval of first IL-18 increase in serum was 11 day to 47 day after transplantation for aGVHD pa-
tients in the experimental group,significantly higher than that of those in the control groups(P<C0. 05).
Conclusion It suggests that there is a relationship between serum level of IL-4 and IL.-18 and the presen-
tation of aGVHD. The detection of serum IL-4 and IL-18 is helpful to the prediction and early diagnosis of
aGVHD.
Key words: Acute graft verus host disease; Allogeneic hematopoietic stem cell transplantation; Interleukin
-4; Interleukin-18
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S A o 1 T 40 fg 5 4 (allogeneic hematopoietic
stem cell transplantation,allo-HSCT) & & h A TI897
IR ZR G R B BE 8 . B B S MR R A
TR tEBR % . (E R AT 32 BR T ™ 2 B 2E 4w 1Y 9F
RREUN = R Y) PriE F 9% (acute graft versus host
disease,aGVHD) , K#j35%~50% &Y allo-HSCT =%
HERRHN aGVHD IS 15% ~40 % HIFET- 5K,
HCAG S 1 P W PR AL AR U T 4 B VR L R AR S L T AL
X E R TR, K BRI IR A I~V EE, [~
VEBREFETEARME, FET- RGN 5/~ E R
ALY, aGVHD #4955 38 A= 38 oh 6 & kK & 40 g
F X S0 i B F A R BT LRSS aGVHD® . F3R
G HEFHE LA BIX aGVHD # B F1i2
Wr, R H - E R E SRR Bir. RE BRI T
aGVHD By #4125, (B R 4 R R A A 5
Z5TEMRBIFSEEREMR, B TFXER
AHE F KA e, Horh — 2o i ff B S 24K
WEYFEMN, BB —EY#iR &2 W aGVHD
S PBUR GG IR L 2 Wy X L 8 i DA A BF
RERRPA AR —4MEFRZSHHIN aGVHD
ARG LI, Z TTACRY 2 Wk LR R Sk 59 52 07 141,
(7] B A T — A W A N —Ff DA b B B B R SRR Y AR 4k
XTHEFC WA E B FRET R, RPF5EER 1118
14 fE M85, R ELISA 30454 0. )
BRTIMTE 1L-18 1 IL-4 Rik/KF5 aGVHD &4 1
KR, FREBHW H 2 W aGVHD AR ED
HBiiE aGVHD 42525 BE 8

1 #BEAHZE

1.1 B

L1 BEROL 36 FlEFHR 2009 £ 9 —
2010 £ 9 A 7EE KER K2 R %6 — B Be i FHE
BEIRYT i MO B 55 19 B, % 17 ], AL 4R % 40
2 (16~64 %), 20 i alloHSCT & E F, 2 MK E
41 i A 1R CALL) 3 ] S B8 &R A I (AML) 4 4] |
8L i S L5 (CMIL) 8 f3i] B B 3% A S 45 B 1
(MDS)1 i - A= B A5 HE 22 1 CAA) 4 i, 16 f B &
1 1L T 40 4 (auto- HSCT) 2 3% o, R ELIRE 11 491
AML 2 f. £ &M & #8958 (MM) 3 5], 14 f] allo-
HSCT BEATHNA ML T 4 M A8, b 13 5] 8 241
&1 61 9/10 #8E . HAR S5 G178 85 5 ML i
T4 IR & AE(4/6 fHE 4 B,5/6 tHE 26D .
1.1.2 HHEFBH BE 16 ] auto-HSCT ##,20
B allo-HSCT &3 ., 15 i 4 [7] M it % . 5 % F T
FftF, A2k B 4Pt )R Chuman leukocyte anti-
gen, HLA) 52 248G 13 fil, HLA RNHHG /A5 KA
&7 %,4/6 tHE 4 Bil,5/6 HHE 1 #,5/6 tHE 2

Bil. B9 B, L 11 B, PRIAER 37 F (18~52 %),
He 8 BlERIAAE 6 FlMEIRE .

1.1.3 M TAMsh R ZoRE N R4 4 %
#) 1% X F (Granulocyte -colony stimulating factor,
G-CSF)5~10 pg/(kg « ) EZ FIF&,EH 5~6 K,
55 4 KA F I 40 e 43 B AL AT A0 R I 1 T 40 B SR
B EERE 23R, HIRELNZAREBGEF]
(3~4) X 10° /kg(ZHAEE) .

1.1.4 FAEFR FEREBMEIEAE HLA M
ARRERIERRR MMM BLEFE. AML,
ALL.MDS #3# HLA FRIAH& B AR A R Bu/Cy
HE, BN W ARYIR (CCNU)200 mg/(m® » d) X 1d.
B4R I (Ara-c) (2. 0~3. 0)g/(m® » d) X 2d, G4 %
(Bw3. 2 mg/(kg » d) X3d. A BEBEZ (Cy) 1.8 g/
(m® » &) X2d,CML g3 HLA Fid B AH & B A8 il 4b 38
R FH Bu/Cy %, B Bu3. 2 mg/(kg » d) X 4d.Cy 60
mg/(kg » d) X 2d, AML., ALL., CML, MDS & #
HLA FCRUNAH G /B A5 A A A 5 18 T AL 38 0 F 2k R
Bu/Cy J7 52 Bk Fi Bt Mo J 40 il 3R 28 5 (ATG) (2. 5~
3.00mg/(kg + d) xX3d,AA W FCEBEFH ATG HE
AL , B4R ik (Flw)30 mg/ (m® « d) X 5d.Cy 50
mg/ (kg *+ d) X 2d,ATG 2.5 mg/(kg + d) X3d, WHE
JE B R B A AL BN A CEAC J7 8 B CCNU 200
mg/(m*> + d) X 1d. Arac 200 mg/(m> + d) X 4d.
CTX1.5 g/(m’ » d) X 4d MKFEIHH (VP-16)100 mg/
(m® » d) X4 d, MM A {REH AL BER F 5k 2% 200
mg/(m* « d),4) 2~3 d A fR5E.

1.1.5 aGVHD B2 W . 5% BT skhiE  aGVHD
2 W & %2 B8 3 B 7 #E B Fred Hutchinson 43
#E™ . aGVHD Hipi R AR ACCSABA BB
g (MMP) I 452 /e (MTX) %, B N AT
8 d FFHa{#E H CsA[2.5 mg/(kg « )], 4L 24 h ik
T H E B HE R O IR HE KON & A 0 R, 68
CsA 4 I, ¢ JF 4k 35 76 (200 ~400) pg/ L, W f 45 5 75
(800~1 200) pug/L; B AHJE 1 d FF 446 MTX (15
mg/m’) , G 3.6.11 d MT X 10 mg/m’ ; MMF M
BHER S dFEHAEZBMHE 45 R &:(0.5~1.0)
mg/ (kg + d) ],

1.1.6 MEEKRN EmE#EYZL PCR-STR 54
&, ABO I &Y, ¥ 4 8 {h 5k HLA R& o & B B
P LA B UE S 58 ik A AR .

1.2 FE

1.2.1 MERARE 425 FHAEHET 408 E
WD 14 X)) JHALHEE Bl T 400AT 1 K, BHEEE
S8 EARE 1 BB AR A, X &4 aGVHD [
BEERKER B EABREMREIEH 2 K.
R E BN EKILARA 5 ml, B0 B MG E
A 1.5 ml Eppendorf & H, tric % 5 J5 i £ T
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- 80 CUKF R IHEFFRE A . 2.3.2 ¥ IL-4.1L-18 /K & 5 ¥& i T 40 fe [2] %5

1.2.2 SLRFHE BEME IL-4 M L-18 kil %
FH WL e . B R A 8 A3 A ik i 1550 &t K P
AW AR R w) SR 4t ¥ A B . T R 4 3 % fF
TRERW. ETESBOT -BEREL. B—5H
AL o Al L b I Y B A< B[R] Wk BE AR HE A 50 el
AS0 pl EMEBICHPUER; 5 L ERERRBEIRY
BA,37CHEE 1 hFEH% 3 KA 80 pl B4 &
Y1337°CIRE 30 min J5YEW 3 KA 100 pl JEYT
37°CIRE 10 min, 6, B B AR AR U AL 1k
W, 7E 450 nm P K AL EEE OD fH.
1.3 SHitF ik

¥k F SPSS18. 0 G it 3k 4 4 Hr 48, &6 R H
xts R R t B HTEITF ST

2 &R
2.1 BERIERE

A BE R E M REE &, B fE kgl
HE>>0.5%10° /L i Bt E 7 11.5 d(9O~2 d); Ifl
JINRC>20 % 10° /L B F ik 2 B E] 2 18 d(14~19 d).,
2.2 aGVHD W &4 Rt

20 f4] allo HSCT & 6 BIEBME 16 K&
52 RN K4 aGVHD, AEF K 30. 0%, HAPI~E
aGVHD 3 i, I ~ IV & aGVHD 3 i, T~1
aGVHD i fi /] & B Ik Jé & (1. 0~ 2. 0) mg/
(kg DWEITM~NEEHHLFEHFEE R 2. 0 mg/
(kg « DIRYT, ToRKET I BRI E BP0 (87 3697 . 56
TR 2 KEEEH 1R EZEMEH 3 A, Bk
B4 20 mg. 6 i aGVHD 2 B 338 B PA 36 97 5 AE
RE#
2.3 I3 IL-4 JIL-18 KFEH IR R
2.3.1 I IL-4 1L-18 /KR As 4k % 5 T Ak B2
KE FNEBEHEETHME R 14 X (FLHEED
AT 40 B E AT 1 R (BB E) B I 78 H 1L-4,
IL-18 K FEEFHRGEIF2EE L (P>0.05); B H
BE T4 5 AT 14 K (WAL B R A1 40 A [=] %y
A1 RGHAHE ) I3 1L-4.1L-18 K FEZ BT
Gt E X (P>0.05), 1FE 1.

*1 FLAEFFMLE IL-4.IL-18 7k F L&
Table 1 Comparison of serum IL-4 and IL-18 level before

and after pretreatment

XA MEBHBEBME 1 XKMBMHEE 7 Xt
B IL4.IL -18 K PFEZ R ELRITHEE XL (P>
0.05) ; IREH B EBHEAT 1| KFBHEE 7 KetiE
IL-4.IL -18 K FEZR I LG 12 E X (P>0.05),
% 2,

®2 EOTFHAREBELE IL-4.1L-18 kK F L&
Table 2 Comparison of serum IL-4 and IL-18 level before

and after stem cell infusion

Groups n IL-4 (pg/ml) IL-18 (pg/mD

Control
1 day before infusion 16 47.86+ 13,64 51,27 +21,21
7 day after infusion 16 48.62* 12,03 52,43 +22,04
Experimental
1 day before infusion 20 44,29+ 13,49 54,78+ 15,17
7 day after infusion 20 49.74+11.79 55.58%17.01

2.3.3 [iE 1L-4.1L-18 7K A4kt E] & 5 aGVHD
IGREER BB R X R KR ALF 6 flEE R
A aGVHD, Hils IRAEAR B BLET R A B AE /5 16 K 3|
52 K, -390t A S (35. 8 + 14. 3)d, I IL-4 /K F
IR T %2 aGVHD Il BRAE IR H 3R A - 27 8] B At 18]
F6.5x2.Dd, b HEK R 11 d, 58K 5 d, IL-
18 K EWR T & & aGVHD s FRAE IR H BL A 7
EFEAE R 4.8+ 1.2)d, HF KN 8 I, AN
3d, BEIME IL-4 K& IL-18 K (5BEE 7 XEt
FG 30 B R i B B R LG PRAE AR H BB ] .

2.3.4 & 1L-4.1L-18 /K ¥ 5 aGVHD %k 4 £
% 6 aGVHD &9, I ~ Il £ aGVHD3 #i,
M~V B aGVHD3 ], aGVHD g % 7£ 5 JK 12 Wt
B IS IL-4.1L-18 /K- 5% )5 7 KA 2 5 B
BTFREMAE, ZERASEIT¥E X (P<0.05), 4450
aGVHD G Y7 iR 17 7% J5 Wi & 7K B2 Wi it A B B
FEM TR, ZRESHIT¥EX(P<0.05, L% 3,

%3 aGVHD BELIEAIRIME IL-4.IL-18 K F L&
Table 3 Comparison of serum IL-4 and IL-18 level
of the aGVHD patients before and after treatment

Groups No IL-4 (pg/mD IL-18 (pg/mD

Groups IL-4(pg/mD IL-18(pg/mb
7 day after infusion 45,83+ 17,25 61.36 %15, 14
During aGVHD 31.32+5.09° 194,20 + 146. 30

Control of aGVHD 47,71 + 19, 33% 80. 40 + 22, 87*

Control
14 day before pretreatment 16 47,54+13,74 50,70 %22, 45
1 day before pretreatment 16 47.86* 13,64 51.27+21.21
Experimental
14 day before pretreatment 20 42,90%12,92 53,13+15,00
1 day before pretreatment 20 44,29%13.49 54,78%15.17

Note: 2 ; P<<0. 05 compared to 7 d after infusion group;™ :
P<<0. 05 compared to group during aGVHD

RIEH LA aGVHD B F M 1L-4 KFEE K
TraT R B R 11 K3 43 K, ¥t A
(28.54 £ 10. 62)d, I BBt [E] Py ML 375 1L-4 /K% B %
1 T [F — B it 6] 9 I6 aGVHD 41 1 % BE 2 1L-4 7K
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. &k aGVHD B #F M 1L-18 /K V& KI5 Af
EABEE 11 X3 47 X, F ¥ EHE A (30. 35 +
11.93) K, M B B [8] N UL V6 1118 7K °F 8.3 & T [F
— LA P9 JE aGVHD 44 st B 4 1L-18 /K ¥, I
£ 4,

F4 LKA aGVHD BEE 5T aGVHD AFIX R A
SEE kT IL-4.IL-18 BL 8
Table 4 Comparison of serum IL-4 and IL-18 level
of the aGVHD patients,non- aGVHD patients and
the control group patients

IL-4(pg/mbD)
(+11~43 d)

1L-18(pg/mD

Groups No
(+11~47 d)

Experimental

aGVHD 6 33.67%9.26%%  173.54+98.26%%
NonaGVHD 14  49.35+19.06 85.44+24,13
Control 16 51.83%22.97 68.75+18. 11

Note:* ; P<C0. 05 compared to non-aGVHD group during same

peroid; 2 ;: P<<0. 05 compared to control group during same peroid

3 it

R 8~ aGVHD 2 —Ff T 41 FHHER,
HRZEIGEREZRE FHMEE T LA, /D REE R
BET IR 1 A UEHE UE S B B A A 4 B R AR
5 aGVHD ZRIFHEBERY . 7 “@HE TR
ZUHERAMEFS 5K TREE KR HEME
#E. APC Al T 4IHI¥0E 51 & T s 40 i N A4 4k
REBRM,HEBERTAEAREFEEZEYE
FREE R, BB CD4" T 4iffa 1 CD8" T 41 fig
EBASARMEEF=YHAE WP A TR, 55
T # (IL-2, IFN-y) #1 T & (IL-4.1L-10)™, % 41 W
BERREI TG 8 T W) S IR R RRAE. 14
FEEHCDA T Y& 4,7 T fiE.B4E.E
WG 20 B Y 3% 5 44k K D BB TR 45 7 T R E A N AE
1B —FF B i B 712 # Naive T 4iHd 7] Th2
ML) 534k, B ] Naive T a1 Th1 4069
SAEFHFE AR A T, 1IL-4 BT Th2 4
F .8 Th2 40 5 3 A9 IL-4 HA # % Tcl(CD8*
IFEN-v) & i IL-2 F T8 T &40 R 74 iR 38 7
MAMBEHIIERS . IL-4 E 0 UiFE S RERZ,
HifEKFE7E aGVHD 48 8% T «GVHD 41,
HESGHmERERER Y. 1118 d B w40 j ™
ELEYE R TFRERS, TE@T Caspase 1 3
ARG, BT Thl 4100, T 4008.8 40 &2 NK
Yl g F= 4 IFN-y, TNF-o }2 GM-CSF, . H &2 5 IL-
12 thEFEF R, 1L-18 H MR Fas /v S 89 NK 48
M5 Th1 IR0 TTREE TR T i S
REMEEMEEF. £ aGVHD #, /3% 1L-18
KB T I VE K O U 2 BT A B O vE 1L

12 J IFN-y 7K 38 BUR M R 7 9 #8 5. IL-18 7E
aGVHD &y HL il o 59 1 A B 7T 68 8 1o 35 5% 1L-
12 J3 30 Thl A0 Tcl 0L . Reddy %57 5h
RHEESBEBE)S B IL-18 58 3% S I8 FAS 4
FRHEE T AT 1A% aGVHD, HEAEIRRER
WA Z B F R, — B 5 H AR IL-18 X aGVHD
& A —E RN E"

5N A aGVHD B &4 5 Thl F1 Th2 44 ffg
fy kA R, BBy REEE T MM WE
TR 2 4 I R OE R T 4 B 3 A W e
K B R GE 4 M R 7, HoA TIL-2 i IFN-y 7
aGVHD % % i 1o #2 Hp 2 5 3 4 F » 458 i A BOR X
RERENRENE, RASRRBHAEBG. W
IL-4 #1 IL-10 7€ aGVHD #y & ¥ it 72 o & # i 1
AT, 78 alloHSCT J7, IL-18 B A 3% K i 3 38
IL-2 FIFN-y 43 ¥ 9 2 68, [A] B3 7] A4 ) IL-4 F0
IL-10 B9 A", g b AT WL 4R 3 % f& 1L-4.1L-18
Hilm R aGVHD & 4 By & &, ¥ i K aGVHD # Bj
R B BRAEA .

ARG WA (1) BAESEEME IL-4 1 1L-18
KPEBLEER THRERELHEER, B
ABETR AR THBREHA S RSEmN
I 7 A 1L-4 # IL-18 /K. (2) 6 il aGVHD B
Il PR AE AR B BB B BB A J5 16 R3] 52 K, L&
IL-4 7K FH K T K% aGVHD Iifs JR5E 4R 3 308 8]
Pt E R (6.5 £ 2. 7)d, Il ¥ 11.-18 [&] & B 6]
(4.8+1.2)d, ¥ IL-4 & IL -18 7K 35 4k B ] B
F il PR 12 Wi B[], 6 T P 3 7K F-A B F aGVHD By
EHITM . (3) 6 6] aGVHD & 3 7£ I JK i2 W7 B 1
HIL-4 R IL-18 K 58ME 5 7 KAH 7 5B B
THMAE, L5 aGVHD BT B RERIFEEFE
KPEZCH B XHEASGM TR, ZRE5%IT%¥
B, 4 mAHW aGVHD & F I 1F IL-4 KF
BRTRERRB ABHEE 11 X3 43 X, kBB E
WILTE IL-4 KF & FAMR TR — K& EAL
aGVHD 20 1 %F B 4 1L-4 7k %, aGVHD & # I
B I8 K FEXRFA A EABEE 11 KB 47
xR, M B EHE] 4 IS 1L-18 K% B 3% & T R — Bt
8 N JC aGVHD 2 fixf B 4H 1L-18 /K F. H M7
allo-HSCT /& & A8 5 /5 & 0 79 & K °F , K 7] BB F
i aGVHD B2 Wiy LR AKHE . #8408 Thi,
Th2 40 B F /9 1L-18.1L-4 5 aGVHD 1 & 4 7
HEEVRKRERACERAERFHORE GNHE
KA 4 aGVHD 2 W F R, B A &
Al R SE B . DRAUKE 3 — 2 W R ], B R
AR, HEHFER IL4.1L-18 5 aGVHD X &,
G PREBR 38 aGVHD $2 455 Bi i 7 B4R 3% .
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