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Abstract; [Objective ] To investigate the effect of vascular endothelial growth factor (VEGF) on anti-tuberculosis immune response
of macrophage. [Methods]To establish the relationship between VEGF and tuberculosis (TB), real-time PCR was used to determine
the expression levels of VEGF in peripheral blood mononuclear cells (PBMC) isolated from TB patients vs healthy individuals. In
vitro, phorbol 12-myristate 13-acetate (PMA) was applied to induce THP-1 cells to differentiate into macrophages, and then VEGF
mRNA levels were examined by PCR after Bacilil Calmette Guerin (BCG) challenge. To further determine whether VEGF plays a role
in TB, THP-1-differentiated macrophages were infected with BCG in the absence or presence of VEGF (100 ng/mL). Expression
levels of proinflammatory cytokines including TNF-at, IL-6, IFN-y and MIP-2 were examined by Real-time PCR, and NO production
was measured by Griess Reaction System. [ Results] VEGF expression levels were significantly up-regulated in PBMC from TB patients
vs healthy individuals. Expression of VEGF was also increased in THP-1-differentiated macrophages challenged by BCG. Interestingly,
treatment of VEGF significantly enhanced the induction of TNF-a, 1L-6, IFN-y and MIP-2, as well as the nitric oxide (NO)
production in BCG-challenged macrophages. [ Conclusion] VEGF were up-regulated in both PBMC isolated from TB patients and
macrophages challenged by BCG, and promotes production of proinflammatory cytokines and NO, which are required in the
antimicrobial immunity, suggesting that VEGF might be a promising therapeutic target for TB.
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13 9% g (phorbol 12-myristate 13-acetate, PMA)
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USA) B g5 5L p i 8 T 37 °C, IR 805 % CO,
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P £ 2% v VE U 2 I, LA Trizol (Invitrogen,
California, USA) , #EHU LS RNA
1.7 YARERY R

WO IO BCG PR, FBES 68 7 i iR A B
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1.8 RT-PCR

Trizol (Invitrogen , California, USA ) 72 $i H 4] iy
B RNA, M RevertAid™ First Strand c¢DNA
Synthesis Kit (Fermentas, Canada) #4715 5% & i
cDNA, PCR ¥ 38095 [P H a0 « B-actin: L3751
¥ .5"-GCTCCTCCTGAGCGCAAG-3", FiiE51 4.
5’-CATCTGCTGGAAGGTGGACA-3" , P~ ¥ K i 75
bp;hVEGF: #5147 :5°-TTGCTGCTCTACCTCC AC
CA-3", Fii#51# .5 -GCACACAGGATGGCTTGAA
GA-3" I JE 196 bp, PCR KWK Z Jy 50 plL,
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P¥a R N 45295 °C 5 min, 1 ¥X;95 °C 1 min, 58 C
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1.9 Real-time PCR

Real-time PCR ¥ 3 (95 ¥ )7 5] W1 K . hTNF-
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A0 pL, PN 95 °C 3 min, 1 7K ;95 C
10 5,55 °C 30 s, 3 40 DM ;95°CHESH 10 5,65 C
5s, Lk B-actin fE NS,
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Fig. 1 The expression of VEGF in PBMC isolated from
TB patients vs healthy individuals

The VEGF mRNA levels in PBMC isolated from TB patients were
up-regulated than healthy individuals 1)P < 0.001 vs healthy control.
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JH 53 18 I W A 1 e A5 T A R, SR A
R IR TR R —He BE PMA - FR 40 MUt |, B % FBS
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12) 30 nmol/L

7.517 1 B 60 nmol/T.
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Fig.2 THP-1 differentiation was induced by PMA
THP-1 cells were cultured in RPMI 1640 containing different concentration of FBS (20 mL/L,50 mL/L)and different concentration of PMA (60

nmol, 80 nmol), and observed by microscopy (A), Magnification, 100 X. The number of adherent cells were quantified (B). 1)P < 0.001 vs 20 mL/L

FBS, 2)P < 0.001 vs 60 mmoL./L. PMA.
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IKF, RT-PCR &5 R, S5 ARG X0 R H A
BCG JE&4 THP-1 b B A5 , VEGF [R5
Bt SR A T L JH (&l 3A) . Real-time PCR
45 R R BCG JEYL THP-1 431k A B W 40 i 3,

BCC

Oh 3h 6h 12Zh

|
VEGF

b -

—acll
prwetn _A

. 3

VEGF mRNA relative expression (fold)

6,12 h J5 ,VEGF [k 55 L 1.4 f5 (P <
0.001) .2.5 f%(P<0.001) .4.5 f%(P<0.001, ¥ 3B),
2.4 VEGF 3t BCG RLFEHRERFRIEN
Al

T WEGE VEGE X 0 41 B D) 68 1) 52 ), AR
SCE FH BCG HA M b P B 4% BCG 5 VEGF (100
ng/mL) FE[a] £ 3 THP-1 /LAY E W4 6 h )5,
KR 58 7 AR AR O . 455 87, 100 ng/mL
VEGF fE 2.3 I BCG 551 TNF-a (P < 0.01,
K 4A),1L-6 (P < 0.001, [¥] 4B) ,IFN-a (P < 0.001,
& 4C) ,MIP-2(P < 0.05, % 4D)mRNA /K,

51 n
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Fig.3 The expression of VEGF in BCG-infected THP-1 macrophages

The expression level of VEGF was up-regulated after BCG challenge in a time-dependent manner, as detected by RT-PCR  (A)

and Real-time PCR (B) 1)P < 0.001 vs 0 h.

2.5 VEGF 7£ BCG BLm1ER T3 NO =41
A

AT WS VEGF X NO F=H: 52 | AR 5256
BCG i gbFluk ¥ BCG 5 VEGF (100 ng/mL)3:
[F] A # THP-1 b B VEAN AR 24 h 5, A NO
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LIRS, 2 PMA (49 8 A, X 240 6 1 o 3
REJIA , ANREFS T H b 2R Py HOR 40 1Y
BEPEIG N, 4 0 A KRS 25 52 ) Ji5 22 5 56
WA T, SCRRRIE, % 20 mL/L FBS 1 16 nmol /L
PMA HYR5 3R FELREF% THP-1 401 48 h, 7] LAUAE H 5
1k R E W 20 A s FR AT A e L b b ek AR FBS
PMA ¥ | 4553 B 5,50 mL/L FBS Fil 80 nmol/L
PMA i Al i e 5. AWFSE 7R UL FE A
#EEST BCG YL AR SME R X VEGF 193235 Fl
DIfe A THEoY

SIS EE LR 7E BCG YL ) B4
VEGF [ mRNA FiA/K-FUIE B, X —45 58/
AWF5E F 45 A% 0% A B9 PBMC 1 VEGF mRNA 2
KK R AR —2, TR AT DA SRk i i
SER NI A VEGE FHEr B i 5 R 1B 78
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Fig.4 Effect of VEGF on the expression of pro-inflammatory cytokines in BCG-infected THP-1 macrophages
mRNA levels of TNF-a(P < 0.01, A),IL-6 (P < 0.001, B) ,IFN-y(P < 0.001, C) and MIP-2 (P < 0.05, D) were up-regulated in THP-1-
differentiated macrophages challenged with BCG in the presence or absence of VEGF (100 ng/mL). 1)P < 0.001 vs Ctl,2)P < 0.01 vs Ctl,3)P < 0.01

vs BCG,4)P < 0.01 vs BCG,5)P < 0.05 vs BCG.

1.007
=)
= 0.751
g
2
=
2 0.50
E
‘O
= 0.25

0.00-

cu BCG BCC+VEGF
B 5 VEGF 7£ BCG B3R THP-1 EREZARE i 3F NO
oAl

Fig.5 The effect of VEGF on NO production in BCG-

infected THP-1 macrophages
NO in  THP-1-differentiated
macrophages challenged with BCG in the presence or absence of VEGF

(100 ng/mL) 1)P < 0.001 vs Ctl, 2)P < 0.05 vs BCG.

production was up-regulated
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