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ABSTRACT Objective: To study the expression of transforming growth factor- beta 1 (TGF-B1) and connective tissue growth fac-
tor (CTGF) in lung tissues of rats with hemodynamic pulmonary hypertension. Methods: Forty-five SD rats were randomly divided into
group A(total resection of left lung), group B(sham operated)and group C (control), with 15 rats in each group. Six weeks later, the mean
pulmonary artery pressure (mPAP) and index of right ventricle hypertrophy (RVH) of every group were measured. The percentage of
small pulmonary musclarized arteries to all the small pulmonary vessels (SMA%) were observed and calculated under optical micro-
scope. Immunohistochemistry methods were performed to determine TGF -B1 and CTGF protein expression in lung tissue. The expres-
sions of TGF -B1 mRNA and CTGF mRNA in lung tissue were evaluated by RT-PCR. Results: (O The animal model of hemodynamic
pulmonary hypertension was confirmed by increased mPAP, index of RVH and SMA% in total resection of left lung group. @ Compared
with sham operated group and control group, the expression of protein and mRNA of TGF-B1 and CTGF were significantly increased in
total resection of left lung group (P<0.05). But there was no difference in each index between the sham operated group and control group.
Conclusion: The TGF-B1 and CTGF are important factors in the development of hemodynamic pulmonary hypertension, and may co-play
an important role in the pulmonary artery remodeling.
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° 6 PCR o TGF -1
1.2 5'- CCTGCACAGCTCCAGGCACC -3' 5'-
, 10% ATGCGGAAGCACCCGGGTTG -3' 248 bp CTGF
0.2-0.4ml/100g 16 5'- GCGCCAAGCAGCTGGGAGAA -3'
4ml-kg', 80 -min’, 5'- CGGCCCCATCCAGGCAAGTG -3' 213 bp
GAPDH 5'- ACCACAGTCCAT-
(mPAP) , GCCATCAC-3' 5-TCCACCACCCTGTTGCTGTA -3',
1.3 450 bp , Sangon o
1.7.2 RNA RT-PCR
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94°C 3 min 94°C 30s TGF -159°C,
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Table 1 Comparison of mPAP, RV/(LV+S) and SMA% in each group (X+ S, n=15)
Group mPAP(mmHg) RV/(LV+S) SMA%
A 21.23% 1.664* 0.35% 0.024¢ 18.47+9.754¢
B 13.24+ 1.72 0.27+ 0.02 11.65+7.31
C 12.56+ 1.87 0.28+ 0.04 11.84+5.70
Note : *P<<0.01 compared with group C; AP<0.05 compared with group C; ® P<<0.05 compared with group B.
2.2 TGF-g1  CTGF s (1
2)o TGF-B1 3242 %
o . . 1.612 1.308+ 0.649 1.395+%
TGF-31  CTGF 0.544 P<0.05 .
TGF-g1  CTGF . . CTGF 1.904+ 0.367
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0.896% 0.192 0.926% 0.247 P<0. 05, 2,

B

1 TGF -B1 ( 200% )
Fig. 1 Location and expression of TGF -1 in lung tissue of rats
(immunohistochemical staining, 200% )

A: Total resection of left lung group; B: Bham operated group; C: Control group

B C

2 CTGF ( 200% )

Fig. 2 Location and expression of CTGF in lung tissue of rats

(immunohistochemical staining, 200% )

A: Total resection of left lung group; B: Sham operated group; C: Control group

2 TGF-g1  CTGF (Xt S,n=15)
Table 2 Expression of TGF-B1 and CTGF in each group (Xt S, n=15)
Variable A B C
TGF-B1 3242+ 1.6124¢ 1.395% 0.544 1.308+ 0.649
CTGF 1.904+ 0.3674® 0.896% 0.192 0.926x 0.247

Note : AP<<0.05 compared with C group; @P<<0.05 compared with B group

23 TGF-1 mRNA  CTGF mRNA o
TGF-B1 mRNA 0.197+ 0.083
0.033+ 0.011 0.051 0.012 5
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P<0.05 3. 4 3 N
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Fig. 3 Expression of TGF-B1 mRNA in different groups
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Fig. 4 Expression of CTGF mRNA in different groups

GAPDH (Xt S,n=15)

Table 3 The ratio value of brightness compared between different groups(X+ S, n=15)

Variable A B C
TGF-B1 mRNA 0.197+ 0.083 A® 0.051+ 0.012 0.033+ 0.011
CTGF mRNA 0.235% 0.134%® 0.039+ 0.009 0.029+ 0.008

Note : %P<<0.01 compared with C group; AP<<0.05 compared with C group; @P<<0.05 compared with B group

VEGF
ECM . Mata-Greenwood
TGF-B1
ALK-1 . Long
8]
TGF-1 o el
TGF-g1
, PH TGF-B1
TGF-B1
10y
CTGF
CTGF N .
ECM L CTGF
N . CTGF
TGF-g1 CTGF TGF-1
R TGF-B1 N
CTGF o Shimo
CTGF
-CTGF o
CTGF -2
MMP-2 .
us
TGF-B1
CTGF o TGF-BImRNA  CTGF mRNA

TGF-B1
CTGF
TGF-p1
CTGF mRNA
. TGF-g1
CTGF . .

(References)

[1] Schermuly RT, Wilkins MR, Ghofrani HA, et al. Mechanisms of dis-
ease: pulmonary arterial hypertension[J]. Nat Rev Cardio, 2011 Jun, 8
(8):443-455

[2] Ahmed MS, Vinge LE, von Lueder TG, et al. Induction of pulmonary
connective tissue growth factor in heart failure is associated with pul-
monary parenchymal and vascular remodeling [J]. Cardiovasc Res,
2007 May, 74(2): 323-333

[3] Kearley J, Erjefalt JS, Andersson C, et al. IL-9 governs allergen-in-
duced mast cell numbers in the lung and chronic remodeling of the
airways. Am J Respir Crit Care Med. 2011, 183(7):865-875

[4] Sehild C,Tueb B. Mechanical stress is required for high-level expres-
sion of connective tissue growth factor [J]. Exp Cell Res, 2002,274:
83-91

[5] Wu Shu, Peng Jinghong, Matthew R Duncan, et al. ALK-5 mediates
endogenous and TGF- beta 1 induced express ion of CTGF in embry-
onic lung [ J]. Am J Respir Cell Mol Biol 2007, 36(5): 552-561

[6] Govinden R, Bhoola KD. Genealogy, expression and cellular function
of transforming growth factor-beta [J]. Pharmacology & Therapeutics,

2003, 98: 257-265 8



www.shengwuyixue.com Progressin Modern Biomedicine Vol12 NO.1 JAN.2012

[3] Liu N, Wang L, Liu X, et al. Promoter methylation, mutation, and ge-
nomic deletion are involved in the decreased NDRG2 expression lev-
els in several cancer cell lines [J]. Biochem Biophys Res Commun,
2007, 358: 164-169

[4] Liu N, Wang L, Li X, et al. N-Myc downstream-regulated gene 2 is in-
volved in p53-mediated apoptosis [J]. Nucleic Acids Res, 2008, 36:
5335-5349

[5] Shon SK, Kim A, Kim JY, et al. Bone morphogenetic protein-4 in-
duced by NDRG2 expression inhibits MMP-9 activity in breast cancer
cells[J]. Biochem Biophys Res Commun, 2009, 385: 198-203

[6] Deng YC, Yao LB, Chau L, et al. N-Myc downstream-regulated gene2
(NDRQG2) inhibits glioblastoma cell proliferation [J]. Int J Cancer,
2003, 106(3): 342-347

[7] s N , . Ndrg2

[J]. ,2003,30 (1): 116-121
Liu Xin-ping, Deng Yan-chun, Han Jiong, et al. Effect of Ndrg2 Gene
Expression on Gastric Carcinoma Cell Proliferation [J]. Progress in
Biochemistry and Biophysics, 2003,30 (1): 116-121

[8] Lorentzen A, Vogel LK, Lewinsky RH, et al. Expression of NDRG?2 is
down-regulated in high-risk adenomas and colorectal carcinoma [J].
BMC Cancer, 2007,(7): 192

[9] Hu XL, Liu XP, Lin SX, et al. NDRG2 expression and mutation in hu-
man liver and pancreatic cancers. [J]. World J Gastroenterol, 2004, 10
(23):3518-3521

[10] , , , .NDRG2 HepG2
[J1. ,2003,19(4): 357-360

Wu Guo-qiang, Liu Xin-ping, Wang Li-feng, et al. Induction of apop-
tosis of Hep G2 cells by NDRG2 [J]. Chin j cell mol immunol,
2003,19(4): 357-360

[11] Lee DC, Kang YK, Kim WH, et al. Functional and clinical evidence
for NDRG2 as a candidate suppressor of liver cancer metastasis. Can-
cer Res, 2008, 68: 4210-4220

[12] Liu N, Wang L, Liu X, et al. Promotermethylation, mutation, and ge-
nomic deletion are involved in the decreased NDRG2 expression lev-
els in several cancer cell lines [J]. Biochem Biophys Res Commun,
2007,358 (1): 164-169

[13] Kay R, Rosten P M, Humphries R K. CD24, a singal t ransducermod-
ulating B cell activation responses, is a very short peptide with a gly-
cosyl phosphatidylionositol membrane anchor [J]. J Immunol, 1997,
147 (4): 1412-1416

[14] Friederichs J, Zeller Y, Hafezi-Moghadam A, et al. The CD24/P-se-
lectin binding pathway initiates lung arrest of human A125 adenocar-
cinoma cells[J]. Cancer Res, 2000, 60(23): 6714-6722

[15] Fogel M, Friederichs J, Zeller Y, et al. CD24 is a marker for human
breast carcinoma[J]. Cancer Lett, 1999, 143(1): 87-94

[16] Aigner S, Ramos CL, Hafezi-Moghadam A, et al. CD24 mediates
rolling of breast carcinoma cells on P-selectin[J]. FASEB J, 1998, 12:
1241-1251

15

[71] Wang XX, Zhang, FR,Shang Y, et al. Transplantation of Autologous
Endothelial Progenitor Cells May Be Benefieial in Patients with Idio-
pathic Pulmonary Arterial Hypertension [J].Journal of the American
College of Cardiology, 2007(14):1566-1571

[8] Long L, Crosby A, Yang X, et al. Altered bone morpho-genetic protein
and transforming growth factor-beta singaling in rat models of pul-
monary hypertension: potential for activin receptor- like kinase-5 in-
hibition in prevention and progression of disease [J]. Circulation,
2009, 119 (4): 566-576

[9] ; , ,

[J]. ,2007,27(12): 1329-1333

Wang Cong, Liu Wenli, Wang Haiying, et al. Endogenous hydrogen
sulfide inhibits expression of elastin of pulmonary artery with high
pulmonary blood flow in rats [J]. Basic& Clinical Medicine, 2007, 27
(12): 1329-1333

[10] Morrell NW, Yang X, Upton PD, et al. Altered growth responses of

pulmonary artery smooth muscle cells from patients with primary pul-

monary hypertension to transforming growth factor-betal and bone
morphogenetic proteins[J]. Circulation, 2001, 104(7): 790-795

[11] Moussad E E, Brigstock D R. Connective tissue growth factor: what's
in a name? [J].Mol Genet Metab, 2000, 71(1-2): 276-292

[12] Kidd M, Modlin IM, Shapiro MD, et al. CTGF, intestinal stellate
cells and carcinoid fibrogenesis [J].World J Gastroenterol, 2007, 13
(39): 5208-5216

[13] Grotendorst GR, Lau LF, PerbalB.CCN Proteins are distinee from
and should not be considered members of theinsulin-like growth fac-
tor-binding protein superfamily  [J].Endocrinology, 2000,14 (6):
2254-2256

[14] Shimo T, Koyama E, Sugito H, et al. Retinoid signaling regulates
CTGF expression in hypertrophic chondrocytes with differential in-
volvement of MAP kinases [J]. J Bone Miner Res, 2005, 20 (5):
867-877

[15] Junglas B, Yu AH, Tamm ER, et al. Connective tissue growth factor
induces extracellular matrix deposition in human trabecular mesh-

work cells[J]. Exp Eye Res, 2009, 88(6):1065-1075



