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Abstract

AIM: To explore the expression of Pim-1
mRNA and protein during the activation of
macrophage and to assess whether inhibition
of four key signaling molecules phosph-
atidylinositol 3-kinase (PI3K), P38 mitogen-
activated protein kinase (P38MAPK), Janus
kinase 2 (JAK2), and ERK kinase (MEK1/2)
may influence the expression of Pim-1 protein.

METHODS: Pim-1 mRNA and protein
expression was examined by real-time PCR
and Western blot, respectively, in macrophage
cells treated with lipopolysaccharides (LPS)
for 0,1, 2, 4, 8, 12, and 24 h. After macrophage
cells were treated with inhibitor of PI3K
(LY294002), P38MAPK (S5B203580), MEK1/2
(AG490) or JAK2 (AG490), LPS induced up-
regulation of Pim-1 expression was examined
by Western blot.

RESULTS: Expression of Pim-1 changed with
the time of LPS treatment. Pim-1 mRNA and
protein expression was rapidly induced after
LPS treatment for 1 h. Pim-1 mRNA expression
reached the peak at 2 h (six-fold of the basal
level), and fell back to the basal level at 12 h.
Pim-1 expression was on the constant rise
from 1 h to 8 h, and dropped to the basic level
at 12 h. All inhibitors of the four key signaling
molecules down-regulated LPS induced
expression of Pim-1 protein.

CONCLUSION: Up-regulation of Pim-1 is an early
event of classical activation of macrophages.
Inhibitors for PI3K, P38MAPK, JAK2 and
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MEK1/2 suppress Pim-1 protein expression.
Pim-1 may be the downstream signal molecule
of PI3K, P38MAPK, JAK2 and MEK1/2
signalling pathway.

© 2015 Baishideng Publishing Group Inc. All rights
reserved.
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Mo fr. 5. . BT, AL 4
VI 25 FE A o6, A9z 56 21 B S 56
BUAE 9 RE VE 7 i i i A2 Pim- 11 3R IE 5
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SESLPSTER B RTINS, W8/ R B R4
s FE R Pim-1 I sh SR IEE N, #t—5
M FHAZ = A 23 -1 4001 7] a1t g T JUL I 3 -
B (phosphatidylinositol 3-kinase, PI3K). P38
22 83 JF 34 B 1P (P38 mitogen-activated
protein kinase, P38MAPK). JanusZ % & R
P2(Janus kinase 2, JAK2)7 J 22 34 J5UE AL B
1 B8 1/2(mitogen-activated protein kinase
kinase 1/2, ERK1/2)#0il51), #1580 E 6540 g
HA] BE 2 Pim- 1 RIS HIE 5 5 Sl K.

1 #RIR75A

1.1 4 -8 wkEZAF/NR, WH TR
TR 2 M S 2 B S 56 sl 0 o0 [ VR AT E
SCXK(#)2009-0004], LI RIZEE12 h, 7 A
HHIRK, P S 5 0 A AR 4R U E 2 2 B 3h 4
HZ R iR R AT, ANRIBBAESESE750 mL/L
LIRS min, M NS L LEDMEME;
FRHES mL, BFEMEEE, HES min, WEEK
7, 1000 r/min, 5 minZ O WEMM. F10%
1M EDMEME? 77 i 5 B 40 i, 1 % /) BRI i
B 4 B B £51.0 X 10m LA . DMEM
WERs 7 H W HHyCloneAwl; LPSIHSigma
,vd]; TRIzoll HInvitrogenA #]; Pim-1.
GADPH5I#A A LA T AN TREAR; &
PLPim-1% & Pk (ab85898) I Habcam 2
Al; RILGADPHZ s & Uk H b Bt 24
YIRHEAT BR A F]; LY294002(PI3K A 51)
SB203580(p38MAPKHIHIF). AG490(JAKH]
H17) U0126(MEK 1/240#1 75 [ 38 7= KA
WIE AR T, RS 5 T -HDMSO
A, 3N DMSOZIK FE 44°80.1%.

1.2 7

1.2.1 gmpe 32 ¥/ RO I B0 48 i
DM E M $% 77 £ (H 1 & 10% fifs 4= 1L 3
100 UmLEHEER K100 mg/LEEER)H# T
37 ‘C+ 50 mL/L CO, 5, 752 BEI4m
JiL TG BE24-48 Wil N AH R 24590, TR E 1
I B) R ST ER 4 M it 2R AT A .

1.2.2 5T 16/ RIEIE B s 2
43 BIIIALPS, LPSHA IR E N1 pg/mL, 5H7E
LPST-il. 2. 4. 8. 12. 24 hj5Wc&E4ui, LL
AAG AL FEAH B g0 B, E1TPim-1 mRNA KR
FAS.

1.2.3 REME 5 i@ %47 4) F ATLPSiEF7ELEg E
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o 4 i, P Pim- 1 A 09 % vh: 7 B0 5 350
FH23 SIINNLY 294002( PI3K 1177, 2494 30
pmol/L). SB203580(p38MAPKIHIF, £k
FE910 pmol/L). AG490(JAKAHIF], L&
100 pmol/L). UO0126(MEK 1/23M 7, £k
J& 920 umol/L). DMSO(ZKJE 40.1%), LA
AL R0 A 5 B . AR AR EE 1 hE,
SRIGIMANZIKE NT pg/mLILPSALFE2 h, Ui
R %20 MY, 4T Pim-1 28 A
1.2.4 #RIERNAZQ-RT PCR&#7: HRHE
TOKARAZX LU 145, {8 I TRIZolizH),
WLV . FAREMTS0 mL/L ZEEREC AL
H) /NI I BRI A RNA. FE 4Nk
FE I 2 AR JE RN AWK EE, BU pgfe RN
cDNA, KHq-RT PCREIA E T AH K IE F 1%
SAKE. B SIS Pim-151 )75
Sense: 5-GGAAGTGGTCCTGTTGAAGAAG-3',
Antisense: 5'-CTCCTCGTTCGGTGATAAAGTC
-3, GADPH5| ¥ [7 %1: Sense: 5'-GGTGAAGGT
CGGTGTGAACG-3', Antisense: 5'-CTCGCTCC
TGGAAGATGGTG-3". M2k R: 95 C T
IAPE30 s, 95 ‘CAEMES s, 60 CIE K34 s, 404
TEIR, SZU6 45 SR 22 2O VR R B 947 4t
AR i
1.2.5 S g% ¢p 3 ik A M Pim- 149 &k 41 il
RIPAZAR T VK - 2¢#30 min, #502(12000 g
10 min, 4 ‘C)H 3, MEEARE, ¥EAS
R REGR IR ) R, 100 CHNFA10 min.
il % 10% 7 B RIS %IRga I8, FFRESE AN
50 pg, DI FHLIKZEMR, 80 VHLIK30 min, fF
BEAN B G EN120 VZI1.5 h, HERE A
ZPVDFJIE (300 mA, 2 h), 5%/l Jlg 954535 i
60 min/i A —Pu(Pim-1—HFiRELL1 ¢ 1500,
GADPH P BEL1 ¢ 1000), 4 CHEE L7,
TBST(TBSH0.05%Tween-20)1&/53 7%, /K15 min,
SRIGIMAN P, =R E 1 h, TBSTHEAE3X,
15 min, R JEATICE ROGIE, B a RAE
FPhotoshop #4247 43 #7.

it A HR SPSS19.045 1 fF b #5120
s, th R TRER Fimean+SDERIR, KA B
RI7 I U & BT RHRI I 72 7, P<0.055%
INZERBA G R L

2 £
2.1 LPS# 574069 B # 28 o F Pim-1 mRNAZ)
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B 1 Pim-1, GADPHY JBERARSRRENL. A: VAfRAhZL; B: I HhLE.

A#&i& LIGADPH AW Z, M Hq-RT PCREZAR
XN BRE I BV 4 IRN AREA 1 Pim-1 RNA
HEUAT TR, R4, LPS(1 pg/mL)4bHE
1. 2. 4. 8. 12, 24 h#, Pim-1 mRNAMIX}
FKIEEHIN0.91440.171. 3.922+0.614,

6.00040.434. 3.4054+0.588. 1.936+0.248.

1.231+£0.310. 1.244+0.277. LPSHI¥ )5 E W
MM Pim-1 mRNAZRIE K B, 1.

2. 4. 8 h#Pim-1 mRNA AN L _F iR,
2 hik B (P<0.05). LPSIEH 12 hJEPim-1
mRNA I [B] B E A K F (B D).

2.2 LPSiFFEe B il P Pim- 1 & 3 &5
%1% Western blot&h 5 i ~: SFIEZH, LPSALHE 1,
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2. 4. 8. 12. 24 h4{Pim-1/GADPHY:% & 493t
EEAE 2351 90.876 +0.098. 1.130+0.114. 1.232
+0.0882. 1.148+0.112. 1.127+0.053. 1.061
+0.193. 0.923+0.124. LPSHJ# 5 B4 i
Pim-125 (AFRIEAKFIRGE I, LPSHIEL. 2.
4. 8 h#HPim-1E H#KIAH £ (P<0.05), LPSIEH
12 hJ5Pim-1 5 I 3R IA [ ) Al K (E2).

2.3 B AT 5 LA AT B & B P Pim-1
kA 6979k Western blot4s R B~ HA.
DMSO4., PI3KHHIFIZ . P38 I 2H |
MEK /230475040 . JAKAH] 77 4L Pim-1/
GADPHC# B L E 7 NN 1.344 +
0.177. 1.20940.148. 0.961+0.258. 0.743+
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0 1 2 4 8 12 24 (h) kDa

2 ERHERMIRTPIM-1EBRIA.

1 2 3 4 5 6 kDa

3 ESOFUNHFINEEMIEPPIm-1ZE8FEE.
1: XFHRZH; 2: DMSO%H; 3: PI3KHHIFIZE; 4: P38MAPKA
HIIZH; 5 MER1/ 204 6: JAR2HIFIZH. PI3K:
FSmE B3 — 8kt P3SMAPK: P382431 [ E(V & ik,
JAK2: JanusZBRES BRI, ERK1/2: 222055 {LER
VB /2.

0.081. 0.759+0.141. 0.854+0.060. PI3K
FILL. PISHIHIFIL . MEK /245741 S TAK
) 2 R B A Pim- 18R (1 3Rk S50 R
AL, ZENEA G2 L(P<0.05)(3).

3 11ie
TEA I BRI 2 2 D Re i Ak, 2 A
G g 1) B LA G 4. AEMR SRR IR %4 FLPS
755 AR FIMIL AL B G A g A 5 AR R — S
B (inducible nitric oxide synthase, iNOS)¥)
ALKV g B E N, 55 % M
IR T 1(signal transducers and activator
of transcription 1, STATI). % & F4-1(active
protein-1, AP-1)FI#% X FkB(nuclear factor-
kappa B, NF-xB)&# s K i1k, (RAE1E 4
PR K H A % - 1(interleukin-1, IL-1),
IL-6. 8 ¥R LA Fo(tumor necrosis factor-a,
TNF-o)% K8 RIE LB, B 5N
I 4 B AR ALL ) R B AN Th B8, 155 R 9 0E [ VT
I SN AR B N SR 50

Pim-1 R G573 55944133 kDalf)
Pim-156 A, J& T 22/77 BRI, JNE T45 5 1/45
W T, BT R b, R R
297910 min. Pim- 1 R IE TR 32 2 VF 2 40
JRIERT 7~ B 4%, W2 AR 2 BRIERF LT3 vk
190, MRTEE 70, elF-4B%%E. ARSLLG
HAELPSHIF b RIATAS MIPim-1 mRNAZR X
s, mEEEILEL-2 h, XTI R6fE HRrs:
%/b8 h. 5Zhu "B E41 A 7 M Pim-1
I AR AR 1 25 SR AL, Zhu R HiCD40di A
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B A0, 40+ Pim-1 mRNA 30 min
By kr i )20k B, 2RS4 h, IEMELE
JNCD40J5 f130-60 minik =l &5t FE 14565
AN RV S IO I R RELE A . 1 R A
988 4 L B2 i ZH 23 1 Pim-1 mRNA 5 2 52y
AU LA Pim-1 mRNAKFELEMA
LPSHI UG RIHE T, 557 B Z) A 1)
(R 5. LPSHII e I E 5 S EW 40 i Pim- 1
FAZRIE, LPSHIET hBI a4 I Pim-125 4
KPS, B E KIS 2D FELE8 h, 7E12 h
J& B A FRIE B8 2 A K. Pim- LSS P
f 0 5 2R i T Pim- 18 & B A i Ak
7S P Pim- LG (A 38 U1, SR B g4 s
IS AR Pim- VS PRI N, AT B 5
R IPim- 14017 4 2 p-NF-kB. P65,
INOSFRIA 53t IR ZHAH LU B T F%, B/NRIETE
A IR U, i AL 40 B S B g, AR
S Pim-1 mRNA K 2 (A 7ELP SHII B IR ig £
ik B, Hmg IR, RHPim-1 £ EEE K
1 6 % A ) SRR B R A FLR AR AL

BE 43 bk £ 980 4 B K A i B8 40 B R g A
FUC L IIPim-1 mRNARIRIA 5 EARIA
AT, ASEEG HN R BRI AR ELPSHIE2 his
Pim-1 mRNAJA 2504, Pim- 12 R4 =K
°F, 12 hJ5Pim-1 mRNA K & [ B [a] 9% %5 et
JKF, Pim-15 13 5Pim-1 mRNAFIRKIEH L
BOEAR R I RS .

Pim-17£ ELWRAH i D R i 2 v R ¥ 1 H %L
VEF, FRATTHT H50 rh Ak P Ak & 512 56 4iF S FH
WP im-1 G i 25 40 1) E WG 40 % 25 [ 4 2 H N F-
kB P65, iNOS. TNF-affjZik, ¥ ErEg
Mazhae. A0l s Pl AK2 7k i %
LPSHIHE /N R E W2 iR aw64.7H RE A i
iNOS. IL-1. IL-6. TNF-afJ/=4, HIL-6/)
/D HIAK2. IKKBHIHI A 5%, SERK/MEK .
P38. PI3KHMHIFAITIE. HETHF FINNPimZEK
B S £k 5TAK/STATHI R 5% 225 1),
eI ARTAK2/S TATSa e 75 41 i [R5/ 4= K
K715 3 Pim- 1 3R IA ) i F2 vp R 45 1 224 .
Pim-13: KA 5T LISFR/IGASFEHIRE E S
TELIISTAT3/STATS 45 A i b iRAPim- 135 R
KU ARSI th TR TAK2/STATs 5 5 4 Sl
BRI Pim-1£ A 5K rumenackerZ5!"E /N
pre-TNB2 Ik L4 A i 72 45 R — 2. Pim-17]
REETAK2ME 51 T iEsr 1, JAK2/STATSS 5%
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TN FPim-1 R H Ay T RIE, 4k
25 B R i ) 7 Ak e D e

Pim-1 )&k 32 HoAth 2 i /5 5 4% 3l
PR, HAEAS R AL T 5 LM N %
Pim-1 1A (115 5 0 A7 75 2.3 2 572 MAPK
TE AL A A A B i R0, 4T i MA PR
AR BRI R 72 AR I R B, MA PRI S il 7
P38-MAPK. MEK/ERKE Ak (45 & 2 H IR
W RFE BB L. BN RIRR, 1 ug/mL
LPSH S B+ P38, ERKALEIZRIX,
LPSHII#30 min/rip-P38. p-ERKZE H /K FikF|
YA 206 P im- 1 2R 0 v I T
L. TuZE™, WillertZ P iEP38-MAPK .
MEK/ERK IE [AfEPim-1%iE, 545K H
P38MAPK. MEKI/25 5% Sl % 4% Pim-1
FILG R 3 Pim-1FI A KRG 2 1K N 8 15 40
it A K 3 5 LRI AR AR PR 7R K S R,
FL PR BPim- 12 AktE 51 R4 T, Pim-1
- FPBK/AK LAY ThRE. TinZEPH 7
RIVEFENE T KPBKANHFHIGDC-0941Hgid@ itk
P im-1R LK, HASLI HPI3K(E 55
S R Pim- 1 1k 45 BB

1E JRE M 799 (inflammatory bowel disease,
IBD)Jii AL iz TE I, KB SR 11 B 4 A
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