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ABSTRACT Objective: To establish a nude mice model of differentiated NB4 infiltration into the lung tissue, and provide approach
for the study on differentiation syndrome (DS). Methods: Firstly, logarithmic growth NB4 cells in RPMI 1640 medium containing 0.5
pmol/L ATRA were cultured at 37°C in a humidified 5% CO, incubation and were induced differentiation by ATRA. Then the cells in-
duced differentiation by ATRA were harverted at 72 h after incubation and were injected into the tail vein of BALB/c-nu female nude
mice(SPF level, 6 weeks old). Then, after 30 days, the rats were sacrificed, the pathology, ultructure and chromosome karyotype of rats lung
tissue were examined, PML-RARa mRNA and PML-RARa gene of rats lung tissue were measured by RT-PCR and by FISH. Results: In
the trial group, the chromosome karyotype of lung tissue was the same with the NB4 cells specialized by ATRA. In the trial groups, the
infiltration of NB4 cells specialized by ATRA into the lung tissue was observed by HE staining and electron microscope, but not in the
control group. In the trial group, the PM L-RARa mRNA and PML-RARa gene expressed in the lung tissue, but not in the control group.
Conclusions: A nude mice model of BN4 differentiated by ATRA infiltration into the lung tissue was established, which may contribute
to the study on the pathogenesis, prevention and treatment of DS.
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T EAREMMT AR, Rl ek AR
(All-trans retinoic acid, ATRA) F1 =4k 1 E 5} (Arsenious
acid) AN, 2SR LR 40 05K (Acute promyelocytic
leukemia, APL) 3 ) Tl BUAS T 58 i 1tk it JR (120 | 52 4> 2
SR IO AT R A 94.6% 1 80%F1, = 4 fb — Fi S
1, BT b g S A ek AR 1T YR 1) e R FR SR R A, 7
JF9EE s BB | B RN AR R SR AR B R AR
LA I A AR ) T Tz MRS B = A AL R S
2SN AR RIRE 259, DAAE DR B 5 | ks ) s P v 3 AR
Ar 2 8 5 R e R OO AT . AR F A
ATRA 1 ATO i /00167 APL Byt FE 29 16% 1Y 8%
IR AR s v Ry 2 BRI 4 F R R B AT B0 A 25 B A (Dif-
ferentiation syndrome, DS), &5 #UB & RIS T-A0 F R K 2
—Bl, i, 255 DS 19 & AEHLI LR APL 53897
R RIS T R A — R S APL B R R ANG AR+
SYEE. AWHFFERA ATRA 755500 NB4 2R R
SEAR B R AR, LU ST 55 S b 25 A R (DS) W & AR HL
ARSI IG SR AR T HE Al o

1 HRE %Ik

1.1 NB4 Ak RIS 3

N BRIP40 s A0 NB4 H i 28 B2 B
MRS A GEIT EEAE 2Z MIS . A RPMI 1640 #5357 3E (5
Gibeo 2 H]), A 10%]Ji54F i (bt H 10 23 A WA BRA D T
37°C 5% CO, MU FNR LAY 55 5546 (#2 [ heal force) P 1577, # 35
FEUF I BT A AR AR R AT Y 5 A3 L & 3-6 &G A i 15 TR
FEEFR ML B 5 JR AR SR A8 T s 3% 19 3 RIG—IR,
SEH B BUARRE TGRSR 1Y SR AC A A TS5
1.2 ATRA iFE5 4L NB4 ZHRE R &

G3 A% BRALCAN I ATRA, AU RIA FR g A= Bk k) RS2 56
(N 0.5 pmol/L ) ATRA ; 3¢ Sigma 2\ F]). HUWEiA: 1 )
B NB4 U] T 5050 . A0k B2 ALy 1x 10%ml, #% Bk =
A AMA 96 MRFLAIEFAR T, F4lik 6 MEFL, T 37C 5%
CO, MFMBEE A PG 3%, £ 24 h 48 h F1 72 h WAL 4H
SHERIFERRANT  HMTE AR NBT R R SE5).

1.3 ATRA S5 L A NB4 4RRaSRENAN K E

1.3.1 fMRAFAEEMET FHE | mL fMEHR B0 A 5
BBt D2k AR T WS L)E B NB4 4L (fRiFR 7 er
NB4 i), 20 REA% B B TR ) AR A PR PR A, 1A
200 NRAE , 3 Ak NB4 4038 BEE 43 %(%).

1.3.2 NBT i JHEEEE 2 mg A9 NBT WA 5, InA 10 mL
Jt Ca* Mg* ) PBS #il i 0.2 mg/mL NBT(fi§ 5L PUMsIR 5 ) 5535
VR, S I RR(10 mg/mL)20 pL R R A SE B R ARSI
3TCIURE 20 438, ZES0EE TSR , LI P9 A IR 43508 20
S B , T4 200 AT PR AR E 53R (%)

L4 BRRAFE AL EMIES A

16 HErE BALB/c-nu #RELZE SFP 2 AR f i 37, Ik A
KN PRREEZR R A YA 2R B ArdEialkl kel 2okt

FHE S50 B H A 2 2 4h 60 FR TN TR . TAL B . BRmE
BER SR R R 2.5 mg JEIRTEST, #5E 3 Ko 43 Lk
(8 H)FINFIELL(8 H), S 41 IAHG 22 B #F k% Finis Sk
JE R NB4 A 1x 107 J, Xof B R S ARG A 3R K .
% 30 KJG LBERRESALFE , BUI 41 U R4 T T 4G
1.5 BRAGAL M AEEERI

TRUHR BRUA i 2H 2R o 4 SR A I B, #FAT G Al
YRR T SR ANR I AR ATE , £ 37 C 538
9% 48 h, B0 10 min {3 LI, MA 0.075 wmol [ 544k
BT, 37 CREFRAG T 10 min, L B vKBERR ) E 0 (3:1)
I 3 K, B5.03F MIHRE T R, e 8 1b, 65 PSS A
WA 3G B JH 3BT 20 A R4 ML, 5 A BN
A3t % [ i 44 PRI [ISCN(1995) Ik o M T 4% 1 4 B0 %
YRR AT -200 CUKAEIRAF , LA T PML/RARa fili 5 3
B4 FISH #6:30) ,
1.6 RERAHALNZE

S U A SR A T 10% H RS [ 5 , 4700 i s ) A
(5L 2 wm) Al HE Y0, S 64058 T W4 & 543 40k i) NB4 41
R AR EUIZH 2
1.7 BRAEEFRRERARHIE
1.7.1 $rAMKE. BEMRE HEEITHZEH 3%k =
B[22 , 4°C UKARARAE  IGT Ja iR AR AR A
172 BBERAKMFIEWE K E B AR IR T B 5E
(2.5% K9 % — 2 /NI 52, 1.0% A4 DO AR 2 /AR
FE) K RO R B K) B B AR GIE VIR E AR ) i
WD) CEY) R B 7, W) /ALY ) e (i
PRl IR EE e ta) | F BT IR (BT LB (SOIER).
1.8 #R R4 A4 PML/RARa Fi& £ E mRNA 9 RT-PCR
il

2 SCHRSR F RT-PCR J7 LA AR BRI ZH 27 /) PML/RARa
filA 3 ) mRNA ik,
1.8.1 $REUE RNA A U124 100 mg 763 A& P s, in
AT 1 mL TRIzol (E5.0M T, 12000% g B0 5 438p 7L
¥E, PIEIMAGL 02 mLIBS) ARG G, EREE 2-3 404
PIUTHE DNA FIEEFIBT,4°C 12000% g £5.00 15 430 IO
A 0.5 mL SR, SIS 10 4040 AUTEE RNA,4°C 10000 g
B0 10 400, 35 ISR B A A UTRE , AR DEPC /K EC il i)
T5%Z. 05 1 mL BEHES), RAVEKUIE, REEAVERIMEE
2,4°C 7000% g B0 5 434, 5 G K RNA 8] & T84 -,
ZWET 30-60 4380, 7F L BEH4 R T4 FiR & DEPC 7K 10 pL
A RNA R 2 pL #2200 pL, il OD {f,10.0 OD
{HAH2F 40 pg/mL 4% RNA,
1.82 514ig&it  HBI¥FHh PML/RARa IE X 4E5-AAGTG-
AGGTCTTCCTGCCCAA-3', 1F ¥ 4% 5-CGCTGGGCACTAT-
CTCTTCAGA-3';B-Action iF ¥ % 5-AGCGAGCATCCCC
CAAAGTTT-3' 7 X% 5'-GGGCACGAGGGCTCATCATT-3' ,
1.8.3 PML/RARa Fi & & E mRNA #J RT-PCR #ill RNA
B30 S AR R .20 pL MY RN AR R, B RNA &6 -1 pg;
dNTP-8 pL;5 x buffer-4 pL ;RNase Inhibitor-0.5 pL; 5| 4
(25pmol)-2 WL ; AMVGEHE 5¢E)-2 wLo % 10 734 -42°C 1 /)
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PCR J3 Jii{4 % : 5% PCR buffer 2.5 pL,dNTP 0.75 uL,5|#)
4 0.5 pL, Tag DNA B4 0.15 pL, cDNA £t 2.0 pL,

SN AR AEE 96 °C 60 s; &1 58°C 60 s; 4 72°C 60's,
40 MR, FTHURFE i 4 CHEER L
1.8.4 yi&F=H a4 W10 wL PCR ¥ fl 2 wL b AEFIZE
RIS 5 SR 7 2% R AL 1 AT LK, FELDKE
HERR H B B ST R 434, 3G 7 244
pb R/INEZHF R R
1.8.5 PML/RARa Fi & 2 E mRNA #J RT-PCR 4l
1.9 B RAMELMIE PML/RARa Bh&EE R FISH il

FSCHRICR FH RT-PCR J7 v A6 AR U412 PML/RARa
RlA LR mRNA ik,
1.9.1 PML/RARa BEERE RS LiEma @ E#mich
PML #4 B AT 6 OGS S TR0 1) RARa ¥-5H 4R (5, 1
WK TR Vysis A .
1.9.2 PML/RARa & EF &Y FISH #&i1 B R iEE T
-20°C UKFETRAT I AR 20 MRV, S 400 ik T o ) P ek / il
B G D)W, kil i, AT A EE R T #E 1,1
T0%I H kR /2% SSC 1AM 72 "CASME: 2 min, 2K

(70%.85% .100%) Z i T 4% 2 min &5 70 10 wL BREH,
b3, BIRRKE L 75 CARME 2 min, 37 "CH & 458
16-20 h J5 & F,0.4%x SSC (pH 7.0) 72 °C 2 min, 2% SSC/0.05,
Tween-20 CZEIRT 30, BT, F3845 RS0 s
(Olympus BX51) N r#75005% , 4 A 3h S R AH L (Nikon
coolpix 995)HEAH ,
L10 FitZE5 i

JIt AU YR ] SPSS18.0 Geit-# i ab B, TSR]
(%)M Fn , P A EHE EL B AT x 2 K3 5 371 o WL ¥ 8K
(xx s)bREZEFRIRN , PIALIRIEE HLECR T t 456, DL P<0.05 2
SAGFE

2 &R

2.1 ATRA FES4 L1 NB4 A ISR ERFN L E

2.1.1 ATRA FEHWEN NB4 AR EFEETN. S0l A-
TRA #1575 48 h, 52564 NB4 40 i I 45 30530 16(29.10%),
72 h a3k 25 (89.60%) , T Xt REZH NB4 2 fifd >R 0L W i 43
14(9.80%), 5 ATRA 4 th82: 5546 Geit 243 L (P<0.01), 4k
[) NB4 4 [ 3 30 A1 A B A2 L A8 /0N, R BBH S i A% M
B 2 IR (LR 1 LR 2).

% 1 ATRA {55 NB4 fif /SRR S LR (%)
Table 1 The differentiation rate of NB4 induced by ATRA(%)

Groups n 24 h 48 h 72h
Control Group 8 7.9 9.8
ATRA Group 8 29.1 89.6

Note: Compared with the control group, *P<0.01.

B 1 3ER4A NB4 B ASGRIN ATRA 51535 (A=, x 1000)
Fig.1 The morphology of NB4 in the control group

(magnification, X 1000)

2.12 ATRA F S5 H NB4 Al NBT iFEE  Hh% 2
AL, 285 ATRA % 0595 48 h J5 , 92504 NB4 4iljfis NBT i
JER I 25 (23.10%), 72 h J5 1k 155 16:(39.60%) , T ) FR 2 NB4 4|
Jifg NBT i JF 3R A LA A8 10 (7.80%), 2H 6] 22 A Git2F s X
(P<0.05),

2.1.3 ATRA FS 558 NB4 R EAEE ML 1M
£ 2.8 2 FE 3 FiR, 458 0.5 wmol/L ATRA iS55 72 h
J&i . NB4 oAb i W i PR, 3RAT K 0.5 umol/L ATRA 5

2 SKIG4H ATRA B5rL/EHY NB4 ARSI ZE, x 1000)
Fig.2 The morphology of NB4 induced by ATRA in the testing group

(magnification, x 1000)

SRR 72 h 5 9 NB4 4 fIE S ATRA 55305 i) NB4 41
JH0, T B 2o T B A R B A A S 3R T R B A28
22 REMBRFER

S AR UM AL 20T ] I DL E 74k 5 ) NB4 4R
Xof HEZH iR DL A5 B9 NB4 2= (WL 3 FIA] 4). 418107
K SEERZE AR ATRA 75 570U )5 1) NB4 4 2 223511 5
THREUMZEL
2.3 RERAHBRHLEN
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SCEGZH AT WA LIS RS NB4 4Ry, SRR R L ATRA 555005 H) NB4 iU E 28 204 UM ZH 21,

S EJE B9 NB4 dii iR iE (WL 6 FIE 7), DL g R iR

&R 2 ATRA %S4 NB4 28 NBT B9iE R (%)
Table 2 The NBT rate of NB4cell induced by ATRA(%)

Groups n 24h 48 h 72h
Control Group 8 7.5 7.8
ATRA Group 8 23.1 39.6

Note: Compared with the control group, “P<0.05.
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Fig.3 The HE staining in nude mice lung tissue of the testing group
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(magnification, x 400)
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Fig.5 Lung tissue of nude mice by electronic microscopy in the control

group (magnification, X 2000)

24 BRIMBLANEES

B BT 20 & B PR AN E AT G B Yt A Y
GIHIT, S 50 2H AR BRI 2 2 €0 A AR AL 43T 249 R S DO A, 4]
TUENRERER (155 1T Pe RSN, 5 NB4 QMEARERIEPE A%
RIS —B(LE 7),5 35005 19 NB4 4147548 A5 NB4 4
JHL B 20 38 2 AE o 25 T A AT £ 2 7K S B, ATRA 155
405 9 NB4 4 2 4930 21 7 #2140 .
2.5 BRAHA LM PML/RARa Fi &% F mRNA B RT-PCR
HimgE R

PR BRI 21 240 i FH RT-PCR 7 9 3515 21 09 74, 4
2.0%IF IR MR B TR Tk, SR8 FR, LI ATE
244pb K/NEEARYIHEL T DNA &4, SWMIR A BEAR/—3K,
Ui PML/RARa fili 5 56 R 75 SC 50 2 R R ZH 4L 2 29 45 11y

- ,.av'./' - -
4 YPERA RANALR HE SBEIAZE X 400)
Fig.4 The HE staining in nude mice lung tissue of the control group

(magnification, x 1000)

.
<5 i

B 6 LI RATHELRSTREEMIARE,x 2000)
Fig.6 Lung tissue of nude mice by electronic microscopy in the testing

group (magnification, X 2000)

K, FESLIHM BT AE 247 PML/RARa @il 4 2 M ) mR-
NA B SR (R 335 5 T BEZH S B, R BRI 2 2k I
PML/RARa i &5 3£ mRNA 5 Ak, IIMTES T4
2K SRR E ST A
2.6 #RRANHLI A PML/RARa B &E E FISH #2145 R
PML JEPRE AR IC A RELL G055, RARa L K EHR
IE R EIEE S, PLM-RARa filv & 3L BEARIE N B 050
(EREE R ARG SN 37 o == o I 1 B 2 )
(PLM-RARa il & FE P 4y B 14 149 )FISH. A 14 285 51 R 7 ] — A
HMMANA 2 MEA AT FE 2 DGR ENTOEL5E
5%, 1l PLM-RARa fili£3 3 5 (O NB4 1 APL 21 it fIr 747 1)
EPE (70 7 TR 300 A48 B s o Tl — > A B N B 96 381
R A EARGR > SUN =0 '] [l (uk 3 W | A S 1 DRSO
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Aspk 5 PML SEH 54T FIl RARa LR EREN 2258 B A, 396
BRI NASAE S, 4 A sh B0 DL, 45 R (I
P19 [E1.10) 10 7 5 90 2 A6 I 1) T 3% (0 0 2 6 24 58 A5 5
MR OESIOCRZE S, L RAR R HA & A

TPML/RARa il &5 5E K 192235 5 T AR % HRZE AAGHIN 31 T 3 €519
\.\'Af:,
\ J; 3
"N elqg - »
LR F2 I | TR T{ R 11T

B 7 &8 (15; 1B R R A R ML B FiRE
Fig.7 Chromosome karyotype of lung tissue by G banding in the testing

group

B 9 EIARRAELS PML/RAR B & EE K RIE
Fig.9 Expression of PML/RARa by FISH in lung tissue of testing group

3 i

BIRAALIT 25 B4 5T BT ATRA sk ATO Y497 7 %
(T PRI T APL (I RTIUS , B TR Bk X
I BB T 2% Bk i 14 2 M 1 I 28 78— B S T e I A%
BRI 03, ATRA 5§ ATO B4 B2 1037 I A
APL ()58 S BRI AE TR AL AP R B . kT, T
ATRA o, ATO i S4M LI i FRr S A . LANEIR 5638 s
I R S 425 43 AF (DS) 3 B L 3915 1 1 5 1 5 3 B0
B SN  5 K S B APL JAYF A ORI T A

DA T MR R T 2 MG AR 9643855 2 A4
SONTICIAAHS , DA BB AR FUITZH 20K I PML/RARa
A E I Rk, DL LSRR N ATRA i 50105 16
NB4 41l g i 2] 1 H EAHZH 2

& 8 3£Ie4H PML/RARa B & E E mRNA fFkik, Mxt B 46 A B 1
Fig.8 Expression of PML/RARa mRNA by TR-PCR in Lung tissue of
each group
lane 1 #0 lane5 24 Maker,lane3 #0 lane4 4 Testing clonal gene, lane 2
Polyclonal control gegn

B 10 xtEBARRMAL PML/RARa Bi&EEAFR X
Fig.10 Expression of PML/RARa by FISH in lung tissue of control group

PIERE,

FIT, 5T DS K AHLH BT FE i A+ W, rlRES F
G FRA X DRiBE 315 DS P20 I Y40 2 1 P AR T
PRI AR T ISR ORG BRERIAT R D RE , 1T P PR AR L 733
FRPRG B 205 LS N B2 AR M AR B AR SO R AT | IE2% R
W Ay EF ) A BRI . ORGRR 3244 CD11b 2207000 T 4% By
Berp R AN R , & MR A0 o AL A E AR A [ o 2
R A AR LR AT B8 KGR RN IR D RESEA . A WH5E R W]
APL 332K CD11b (3155 DS Awfi ok 1, FUIR) APL
Hf A CDLIb Kkt BEH S TRy Ty s P4k 2
I oA R, AL IR A RL AR CD11b k& i 1k,
FCo3- B TR DS e RZE S8 — B, e Hh B T L™ E i
ARERRA N SRR I SR A £ A AR, HED T RE S R
FOAIRTT IR IR LY CD11b B0 54l kLA i
REL T Al H A 5 o A DR RS 23 (ICAM- DAL IR 7
KL LA AT L2 DRI D RE RO B 20 I A WTFE R
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BIU, ATRA A D755 APL il NB4 4Hfifi43 b ICAM-1 43+ &
oAk 0 R Gk A M RE T 2, S b gR A AT .
H W52, ATRA 5 APL 4 ICAM-1 43T k380, i
ICAM-1 43 AR S35 20 M DR 1~ St 00 5 | A = 4 00077
B 20 M3 A P L I A i E B A A AR T e gE S
TER R A ) SAE AR 5 DS AR, 4E H RLR A1
BEBFEITEEHFANE -1 ANE -6. AN EK -8 ML
FEIRF- -a T4 22 FNAR I8 R IR 4 S8 A 20 ML DX 23 DA R
I, S5 R YT IR I SRR 38 2R G R AEBL
Fe Hi, MBI IEE F AN E -1 AN E -6 FITHE
RERIEAM MR T RUE, 7T LA = A A L R0 s =6 200 1 45
B ST IR 0 2R A AT 5 1T 43U R L 200 A 4 5 T 8
F NN B E )G B R4k A0 RE A . =E T2,
INE LR B, 3)MLE 15 DS: S o i /R“ATRA
7% SRR T AT LUl APL 4B AN b R 20 i 2 i KA
CCL2 .CCR1,.CCR2,CCR3 .CXCR1 ,CXCR2 ,CXCR4 .CXCL 8
1 CXCLI12 4tk A7, diffiatbA 72530 APL 40/
FALn APL 20 A 7E AB I R e B SR 5 | S 48 HH R 1 &
o BRATAYRTEIRSMIFST FHHUIATRA 755 NB4 F1 APL 40
K ) CXCR4 5 AMRAAiZH 21 SDF-a i1 A= KA &
YEH, #5 S 43165 19 APL #1 NB4 40 o fE ARl H 4y 12 %
T SR, H AT SRR IE 2 AR SMIFSR , /e B8 4 Hl R o
ERBAE R ALK MR RS SE AR 5T

1 F BALB/c-nu #f §lY 8 54 fafA |- nu 4li & 3L %48,
I EA e R T RR e RS Z T 4R S, 2 H nirgt
7. SRR A IR R AR (R BEAR Bl 2 — 0o PRI, FR AT
1E#E T BALB/c-nu £ A A4 5 48 R (ATRA) I T ki
NB4 4t jft it = A A (AR Y SE 50 3l . B9k BALB/c-nu 4 R
BASERMIZ T 4 te )y, (HHABSREA B 41 F1 NK
21 e G 3 T A0S, Ko e 40 e T P 1T s 20 A EL AT R A R R
SR B A3 P TR R F L 200 IR %) A A 2 S AR TR A
Titko MiFBEBERCVE R —Fh A AR AL 259, % NK 21 j . B
YHARAN T AT IZ AR IVE R AR R i 5 R ok iy
NB4 41 1= 44 SRS A8 7y T A By 2 7T Rt — 25 I il 4R B
B4 TR O R G, S0 5 4 i HE 0 11 I 200 B 2 T 4 S
F BR(ATRA) S S0k i) NB4 21 it 1 i 78 57 35 i il L A P9
TS W] BT R A o A S0 PR BRI AR X NK 41 B 48
HLA T ZEH )2 R AAVER, AR ST 5 4k NB4 4ii i
TR T BRI A AR ) T A B Ty 8 LR e ST R BRI R P A
TP D AR

1991 4%, k[ 2% 5 BE Bi i) Lanotte HURZAE LI 2 #Er T
NB4 AR, AR IR T48 Ik E K —A~ APL 1 H 46,
FARSMIFFE St R IR AN IS R AL 7 AN 25 5
PR A0 A A NB4 4R MR/ E A4 2 b B FRIEPERY
t(15; 17) (40 DU AR e (0 A% RV RIE o AR 24 A R
i) PML/RARa il &5 5L, /&2 30 APL &R0 40 F2EA1, 24k
R 175 S o AL R A R 1) 75 404k . 5 T2 551/ YT APL
R U A VEFISE s 2, A WFFE R HRIAPL () &9 1 53T FE il
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