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an Pk ik T 401 1 i 2 )L WAVEL it p22phox
()4 ik St WAVEL 558 4L i i i ¢ &

WaEE Bz mE R R SR B H

(1. P R RBERILE, id K 410008; 2. J M Tk )LEES TS, & ;5 # 510180)

[# ZE] HH BFTJLESMM T 40M D M (ALL) 835 0 i 52 400 (PBMCs ) o WASP KR & &
iR R YA 1 1 (WAVEL) 2 NADPH {5 p22phox (23X 4R 1T WAVEL 2355 1 ML 95 72 S S8 A B
KR, Ak SN2 R PCRIEME 41 1) ALL JLEE & 10 4 15 % % B L2 PBMCs o* WAVEL 1 p22phox [ 3&3k
IR, BEIEERS AR RE ORI ) F1 6m A A SE 28 F R vk ( DTNB %) 43 510 2 A1 J) I it 3% 5588 416 4 158 1k iy
(SOD) i 1t 1 4% e H Bk 3 S A M s (GSH-Px) TE M. #5R O JLIE ALL J& s Hi 4l (9138 + £ &) PBMCs i
WAVEL, p22phox (2235 7K T 5 1E # % 18 241 A1 56 4 22 £ 41 AH b 3% S 353 &5 (P < 0.01); ALL 582 M4l
WAVEL, p22phox ik T 1E H X R4 (P <0.05) ; @ 1E % % B4 | 1 30 #H 41 128 i 41 1 2% SOD 3% i 43 Jill o
166.35 £27.93, 22.62 +7.39, 107. 11 +28.57 U/mL; GSH-Px §§ 7743314 490. 94 +39.38,91.73 +28. 88,267. 56 +
82.64 wmol/L, ALL ¥ 8h # 21 41 J& i 1L 3% 3 SOD, GSH-Px 1 1 458 5 4> 2B i #1 1E % L B B K (P <0.01) 5
® FfifFr WAVEL F1 p22phox (15335, M3 SOD, GSH-Px {GHE 2 I TR, WAVEL 35K P15 p22phox #
AR IEARS(r=0.34,P < 0.05) , 51137 SOD, GSH-Px & P: 5L A% (r 43504 —0.336 1 —0.408,P <0.05) .
it SIEE XA L, WAVEL I p22phox 7EJL# ALL PBMCs H ik 3 &, i HH AR (L 5 ALL SR AH G,
ALL B JLEALN BT RES S T WAVEL Rk TAE [FEZHARILRIZRE,2009,11(2) :88 -92]

[x # "] WAVEL;p22phox; E bR Stk EA i = il ; L2
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Expression of WAVEI1 and p22phox in children with acute lymphocytic leukemia and
the relationship of WAVE1 with oxidative stress

HE Yu-Lei, CAO Li-Zhi , YANG Jing, YANG Ming-Hua, XU Wang-Qiong, XIE Min, SHI Zhuang. Department of Pediat-
rics , Xiangya Hospital of Ceniral South University, Changsha 410008, China (Cao L-Z, Email ; caolizhi318@ hotmail. com )

Abstract: Objective To study the expression of WAVEI and p22phox in peripheral blood mononuclear cells
(PBMCs) in children with acute lymphocytic leukemia ( ALL) and the relationship of WAVE]L with oxidative stress.
Methods Real-time PCR was used for detecting WAVEL and p22phox expression in PBMCs in 41 children with ALL and
10 normal controls. Plasma activity of superoxide dismutase (SOD) was measured by the xanthine oxidase method. Plasma
activity of GSH-Px was measured by the DTNB reaction test. Results The expression of WAVEL and p22phox was
significantly higher in the active ALL groups ( newly diagnosed and relapse ALL) than that in the normal control and the
complete remission (CR) ALL groups (P <0.01). The CR ALL group showed increased WAVE]L and p22phox expression
than those in the normal control group (P <0.05). Plasma activities of SOD (22.62 +7.39 U/mL) and GSH-Px (91.73 +
28.88 wmol/L) in the active ALL group were significantly lower than those in the normal control (166.35 +£27.93 U/mL
and 490.94 +39.38 pumol/L, respectively) and the CR ALL groups (107.11 +£28.57 U/mL and 267.56 +82.64 pumol/L,
respectively) (P <0.01). WAVE] expression was positively correlated with p22phox expression (r=0.34,P <0.05) but
negatively correlated with plasma activities of SOD and GSH-Px ( r = —0.336 and — 0. 408, respectively; P <0.05).
Conclusions WAVEI and p22phox expression in PBMCs increased and was associated with the disease course in children
with ALL. Oxidative stress may be involved in the regulation of WAVE] expression in ALL children.

[ Chin J Contemp Pediatr, 2009, 11 (2) :88 —92 ]
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WASP i 6 & il = B2 [F] I8 4 1 1 (WASP-fam-
ily verprolin homologous protein 1, WAVEL ) i 4
KRB S 5 AR 512 Mz B ARz gh i o
EH, FEAEESHNSEBRERS, NS 540
BT HE, B 40 M LA S RETY . B ST R
WAVEL n[6825 T AR o i JFHZ 5 T
L9 40 B 22 24 T 24 10 A, HAIL R 5 945 mdrl %
Bel-2 [k AfE o {E: WAVEL 76 (1 iy b
PEBIBILA A i AN 5 R FATT AT A0 SR A B S
AR YA T o 2 Y S G R TSR, B
DA TR 7 20755 1 K562 Fil Jurkat 4 fifd i 1=
RATEHA WAVEL SRB Y SUE , $ 78 AR T
AEZ5 WAVEL RYIATE . ASSLI0 M| T A ALYy ik
il (SOD ) F045 B H ki AL Py i ( GSH-Px) 15 P 2
IR RS, RIS WAVEL F1 NADPH 454k
filg v p22phox (31K, TR WAVEL 135 5%
HEREHOKF- B SEAR

1 X&fA*E

1.1 FFRMK

WA 5 2007 429 H % 2008 4F 1 H £E
A B e JLRHIf A2 S 2 1 U 2 4 i 1 3 i
(ALL) B85 41 ], 15X B4l 10 6], A e B K
RETSIHERILE, A bR AR TE R KA
R G i1T. L5334l O Sh 4l (w1ik 4l +
HRM) NG IERIG ALL 3% 16 4, 55 9 f,
LT PR 6 (3 HERI12 %) EHN
LT Ik B 58 e R B )5 U R Y ALL
S L 3, A2 B, R AR S % (6 DA R
9 %) ; QA (CR) 58 RLEMEM ALL 35 20 £,
B4, 6 ], P AiER S B3 AMARI12%);
QIEH W BEZH -y IE 5 e pfe L2, 38 10 3], 55 5 441,
25 AR 6 2 (T4 H ~14 %) .
1.2 FERH

SOD i & & GSH-Px il i & (5t A=)
WESERT) 5 Trizol 120 (bt i EAWA RAE) 3 A
R EE A 0 B W (AP BT A2 1 28 7D ) 5 ReverTra
Ace ¥ % F i 5] & . Real-time PCR MasterMix
(TOYOBO K ¥4 Ll AEWFRHCAHRAR) .
1.3 LB/HE
1.3.1 MR M4 e (PBMCs) 5 & g
Jiki 5 L, FFUEEE PR AT, bR AS PR AR 3 5.0 ML TE
4°CF 3 500 r/min, B.0> 10 min, 3B MK T -70°C
VKA ORAE RN o 43 B 100 A R0 A3 4 PR A

K11 AR RE SR IE PR 2 A0 i 3 5 T 8 B A% 4
ML 4290 B 200 B B VR U B PR )

1.3.2 RNA 3230% cDNA 454, (5~10) x10°
YR Trizol 17 1 mL, >R H Trizol 5] — k42
IR RNA A0 B 3G 5 W6 B A260/A280
FUEAE 1.8 ~2.1 Zfu), i3 &k, el s ialn &
PP BRIEA T, 105G S5 B cDNA 77 T —20°C 7K
iR

1.3.3 3l#pikst &b M4 SCH & & PCR 5|
Pzt ), 3R Primer Express 5.0 S35/ i
B Y. Bl F: GAPDH [ 5'-GAGAGAC-
CCTCACTGCTG-3", it 5'-GATGGTACATGACAAG-
GTGC-3'" , ¥t HIy i BE K 134 bp; WAVEL i
5'-TTTCTGCCTTGCCATTTAG-3', F i 5'-ACAGGT-
GGGTATCGGTTTT-3', H iy Bt K & 141 bp; p22phox
i 5'-CTTTGGTGCCTACTCCATTGTG-3", R ¥i% 5'-
GGTGGAGCCCTTCTTCCTCT-3", H i - Br K- i 82 bp.,
S AR TR B

1.3.4 S8t Z% PCR #%n &K & FIH
SYBR Green | 4il7E LightCycler System 3.0 %%
PCR X _E A BE R (1) 33K o [V AE % AT %) Roche B
MEEE P T, RWAKR: LI 1 L, FliE
Y1 ul,cDNA 2 pl, H,0 6 pL, SYBR Green Real-
time PCR Master 10 pL, B WK R 20 L, J2hi 5k
. 95°C TiARME 30 s J5 95°C 4 s, 55°C 15 s, 72°C
20 s, 4 50 MEFFE 40°C 10 s, BWEERNMEIR T
APEIRES RE Y B shid % b —MEH A 10%
BF R P B 96, AR b — A6 R 45 SR I 1Y)
PCR ¥yt ROV 58 UG , 75 3N BT A A (97 31
Mk AR B S8 R o, R L T
Threshold cycle (Ct{H) o ¥ 1458 MG #4725 ith
LorHT. B bR A AT — BRI, SO
FHRIRK o P4 B B TR PR8N 3k
BB, BTG AT 5 w2 . PR ] )
FESEPEAS . JEDRI BRI MR 2745 T b 0
SR BOLANIE # )L Rk K 2 L A
A CefE, 5B LANE 3 L2 WAVEL F1 p22phox
AR . A BRI 274 . KR LR
REE R 1o TP B LMNIE F L3 3R Gk 22 ST,
ACt=Ct( HiY 3[R ) -Ct( GAPDH) ; AACt = ACt( (£
JL)-ACt(IEH X HE) o 274 RIJE R AT Feak it o
1.3.5 23 SOD,GSH-Px 2 4% BERG o0 A,
AR 5 T AR 1 B A, R FH S AR A Tl
(FRRE) , ZHAR A R B iR 12 (DTNB 35 ) A6 U
SOD, GSH-Px i i& 1
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1.4 Zit#abE

K SPSS 14. 0 B4 AT G170 B, B4l LA
PR bR (o 25) R ZRIISE BRI
AP 7 2250 LSD i, 6 A [A]AH 5GP 43 ok
Pearson 1,

2 #R

2.1 KHE= PCR ¥ IEMERAFIME

REZBARARTENGAEL AN B -G, B4 1
07 5 A i 2 < Ry B U BT P T G R SRR A, IR
AAEFE TP 4.
2.2 WAVEL #1 p22phox fJFKiAE

W IO RRZH SRR O 1, I Sl I 4 5 2% i
2 WAVEImRNA [#) A8 % & 3k 18 43 il 4 49. 86 +
1121339 = 1. 11; 1% 3 2H 5 22 2H p22phox 1Y
FRE AN 15.67 £1.08 f12.73 +1.10, 5IF
HO6F IR 4L P R, TE 3h 0] 41 2R A 41 WAVEL i
p22phox mRNA i 3k H4 5 &y, Horp ik Sl 1 4 B 2
IR H O RRAL (P <0.01), ZZff 24 WAVEL Al
p22phox mRNA [ 335 5 T 1R XT R4 (P <0.05) 5
G EZH WAVEL Fil p22phox mRNA [ 32155 T 2%
fE4L(P <0.05) , WL 1,

60

OIEH X
wi S
B

WAVEL

p22phox

B 1 %% WAVEL 5 p22phox %Ak F

2.3 I3 = SOD #1 GSH-Px i& /1l E
WG R 0 S AL RN 2 fig 41 SOD i 1 4y
Bk 166.35 £27.93,22.62 +7.39,107. 11 +
28.57 U/mL; 1E & X B8 41 76 zh 1] 41 1 2% fi% 41
GSH-Px {i 71435124 490. 94 +39.38 ,91.73 +28.88,
267.56 +£82.64 pmol/L( [ 2) ., ALL IF 3l #I4 4M A
L1 2% s SOD Al GSH-Px 1% P45 5 4 G- i A IE % )L
HIWRRIR(P <0.01) ; 58 222 fif 2H . SOD F1 GSH-
Px S PR 1E 56 B K- (P <0.01) | {HEE 3)
WA Pk . RIS TE R L EEAH B s R A )

B B E AR BOK AR, RBU WG S R 4 A A
WOKF- T, i Ja FEAR

600 1
500
400

D IEH ] HREH]

300

200

100 S
. . .

SOD(U/mL)  GSH=Px( wmol/L)

B2 % SOD 5 GSH-Px i&ff

2.4 EXMESH

P45 HAR AR AT AT Pearson AH G 53
Mr, 45 R R . WAVEL [1)3815 5 NADPH %A 1L i I
3t p22phox BIEAHF, r=0.34,P<0.05(& 3); 5
SOD GSH-Px 7K P~ i A1 5, r 4350 — 0. 336 F11
-0.408,P <0.05( & 4,[85),
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GSH-px

& 5 WAVEL 5 GSH-Px B £ X8 S E
3 hg

WAVEL J&—Fpi & BN 1 EE R
T WASP ik, )iz 2 5 4 A5 548 = 5 L sh
HERE LA B 2w R, e 40 MR8 s b 20
JRURE R il 5 S A< IR 78055 A A 17 2l vh i 2 8 22
PERI™ . WAVEL F2 3260 5045 40 MU f5 5 MK 2 IR
ifg SZ /AN Rac ££ 528 22 4 M5 42, AT & 42 98 57 )L
SR A XA R RE I I IR
PhIE, SRR R R BRI

ALL &R 5 2R R A K, At AR 7 A FE
W21 50 ALL 4804k 07 it 4 © A5 sz %
NADPH 4 b il /2 4 M A5 — R0k ) H 1% 4
Y, 5% A A (ROS) PR B UG, 22 5
ROS F= g R, i 5 > B2 AL,
AL 3 2p91phox , p22phox , p47phox , p67phox Fl
p40phox, i i p22phox J2& 12 %A Ak 1 A4 H1 22 21 Ao
4, i NADPH S AL B AL IR ) P S A S
p22phox 1£ NADPH % {0/l 2 5 1) — £ 51 A= Bl 7
R R S I e (S RN e o D DR TR F RS
TR HRIy b, p22phox 7 [ I 41 L R A
PRI S0 T A /R A ARGE 4 20, MeKallip 251747
T8 K JFE 5 ( cannabidiol, CBD) f%i75 S vl ¥4 0 9 1.
Ja 2 i NADPH S AL AE p22phox (13634, I8/~
NADPH %a AL §HT ROS F SR ™4 w] RETE TS 3 H IfiL
s 2L 0 T TR BRI AE T . A WFSE W], NADPH
SAALEE I 5 B 2R WAVEL Hil TRAF4 A
AR, 8 M AR TR R 2 B AR
ROS £ w bk 2B Y HL 22— o 1A Bz 40 i ek
H,0, 333k Racl FETTAEHE 1 40 fH 4L 04 B 48 Fn 20
MarERs 1 FERIE SR AR e, A TR Y
H, O, TEAM I ARE 1) SRR AL T Rac (135 4k, #E T {2

PET AT . Rac 7] LMESE WAVEL JA4T 3K
[ 4N BEAS 7 , 11 WAVEL 1E4 Rac 11 R4 1, IE
AT Rac Cded2 55540 F0E Arp2/3 Z 15
PN R A, ML 220K 00 J2 B T8 Ui 5%
T L BSR4 /R WAVEL 5 NADPH
PR H A A G, S A R 5L AT BBl i Rac S
WAVEL 4 i 4 Mo -f 22 2 A il 7% . 72T
HIS2g 3R AT H,0, 3% K562 1 i 5 41 At & 3K
WAVEL 23501 5 iR, 3278 AL N BOK S T g g
M T IR A WAVEL AR . A THIESE X
— s, ATNG IRAR A P 4K T WAVEL [y 3R 3k
K5 EARL KR .

ASLIS % B p22phox 7E ALL £ )L, PBMCs Hr 4
Fik 5 WAVEL B2k HE—300, ALL i& 3 11
41 /)L p22phox &K B 5 5 T 56 4= 52 ik 41 R IE # %)
MRZH L HE s 58 = G2 4 p22phox AR & T IR X
WL, W0 () 22 S A W 25 Mo AT, 401k g
SOD F11 GSH-Px [AGPETE ALL & gl 41 B B AL F
TER LR FNE ) LEE A 5 58 4 22 il 2H 5L SOD il
GSH-Px [iE HEEEH JLEAL, ALL £ JL PBMCs
WAVEL ik 5 p22phox ik 2 1E A E; 5 SOD,
GSH-Px /K- i fH56, #78 WAVEL &Rk
FEALN I R E R IE HE, ALL &2 )L WAVEL B3
K SR N AR OKFAEG . BN ATRES 5 T
WAVEL BJRIRJAHE . p22phox al figilid H &k ik
P15 NADPH 4 {0 il 176 14 , 184 558 4 £ 17 J806) 240 it
TSI 5% WA, #F 0 5% e WAVEL () ik, SCm
WAVE1L 5 p22phox % SOD, GSH-Px #f3% & ¥09F K
SRR, DR R 2 T DL B T — T B
p22phox X WAVEL 33k i 52w v] fig HU2 A1k b 3
25 WAVEL SRk ¥ 0 — 5, 71— 7 bR A Ak
NN AT eI AEAE AL 2 5 WAVEL [R5

Zi L ik, AWF5E &K B WAVEL fil p22phox 7£
ALL B LAME i B > 42 200 i v s 3858, 76 1E 5 4 IR
1AM I B A M TP I R R BRI A B, B
ALL JRAEAH 3, L, WAVEL FI p22phox ¥4 1] 5 A%
AW LB ALL 35 sl I 50 0 BT de A s ALL J& L
WAVE] #ik5 p22phox & IFH13, 5 SOD . GSH-Px
VRS A G, 3R W] WAVEL ik 5 ALL LA
PR B AH G, EAL N T BES 5 T ALL &L
WAVEL kKB4

(& % x #]
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