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Gene-expression profiles about myocardial ischemia injury miniature pig’s growth function
and intervention effects of needle-embedding therapy at Neiguan

Yang Xiao-fang®, Cui Jin?, Liu Xiao-yu?, Zhang Xiao-shan', Feng Lin*, Wang Xing-gui*, Qian Ning®

Abstract

BACKGROUND: Acupuncture at Neiguan (PC6) can up-regulate relative expressions of vascular growth factors.
Nonetheless, there are plenty of growth factors related to angiogenesis, and researches have limitations if just focusing
on a part of these factors.

OBJECTIVE: To observe characteristics on gene-expression profiles about myocardial ischemia injury miniature pig’s
growth function and intervention effects of needle-embedding therapy at Neiguan.

METHODS: Thirty-two miniature pigs were randomized into four groups. Afterwards, ligation of the left anterior
descending coronary artery was performed to establish myocardial ischemia models. Meanwhile, pigs in sham operation
group only underwent threading without ligation, while needle-embedding therapy at Neiguan and Geshu (BL17) was
conducted in Neiguan group and Geshu group, respectively. Then, ischemic myocardial tissue was extracted for
experiments after 7 days needle-embedding therapy.

RESULTS AND CONCLUSION: A total of 96 genes were detected that were closely related to the function of
angiogenesis by using Q Series Angiogenesis’ functional genomics expression profiles. Compared with the model group,
there were 17 significantly up-regulated genes and 3 down-regulated genes in the Neiguan group; and 14 significantly
up-regulated genes and 2 down-regulated genes in the Geshu group. As to classifications of gene function, differentially
expressed genes had their own features when comparing differences expressions among Neiguan group, Geshu group
and model group. Nevertheless, distinctive promoting factor and inhibitor, platelet derived growth factor and receptor,
fibroblast growth factor and receptor, growth factor and receptor, other cell growth factors, cytokine and chemokines
active element, matrix metalloproteinase and inhibitor, as well as other relative genes were shared between groups;
among them, angiogenesis factors and receptors were the most. It indicates that intervention for myocardial ischemia and
needle-embedding therapy are related to angiogenesis factors, but the action mechanism of needle-embedding therapy
at Neiguan is different from that at Geshu.
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Table 1

The genes and their function classification were

up-regulated more than two folds in the model group
compared with sham operation group

Function classification GenBank Name
Specific promoting factor and ~ NM_001145 Angiogenic factors (ANG)
inhibitor NM_001146 Angiogenesis factors
(ANGPT1)
Growth  Protein tyrosine NM_004093 Protein tyrosine kinase B2
factor kinase family (EFNB2)
and NM_004444 Protein tyrosine kinase B4
receptor (EPHB4)
Fibroblast growth NM_002007 Fibroblast growth factor 4
factor and its (FGF4)
receptor NM_002009 Fibroblast growth factor 7
(FGF7)
NM_000604 Fibroblast growth factor
receptor 1 (FGFR1)
NM_000141 Fibroblast growth factor
receptor 2 (FGFR2)
Vascular endothelial NM_002253 Tyrosine kinase 3 receptor
growth factor and (KDR)
its receptor NM_002632 Placental growth factor
(PGF)
NM_003376 Vascular endothelial growth
factor (VEGF)
Transforming NM_003239 Transforming growth factor
growth factor and B3 (TGFB3)
its receptor
Other growth NM_000072 CD36 antigen, platelet
factors thrombin-sensitive protein
(CD36)
NM_001400 G protein coupled receptor
1 (EDG1)
NM_001963 Epidermal growth factor
(EGF)
Cytokines and chemokines NM_002176 Interferon 1 (IFNB1)
active element NM_000619 Interferon y(IFNG)
NM_003873 Neuropilin 1(NRP1)
Matrix proteins, proteases and NM_006988 Disintegrin and
their receptors metalloproteinase with
thrombospondin motifs 1
(ADAMTS1)
NM_007037 Disintegrin and
metalloproteinase with
thrombospondin motifs 8
(ADAMTSS)
NM_007112 Platelet thrombin-sensitive
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a: Sham operation b: Model group
group

c: Neiguan group d: Geshu group

Figure 1 General view of abundance about mRNA on relative
factors of angiogenesis in ischemic myocardial
tissue of miniature pigs in each group
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protein 3 (THBS3)
NM_003248 Platelet thrombin-sensitive
protein 4 (THBS4)
NM_000603 Nitric oxide synthase 3
(NOS3)

Other related genes
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Table 2 The genes and their function classification were
down-regulated more than 0.5 fold in the model group
compared with sham operation group

Function classification GenBank Name

Growth Fibroblast growth  NM_002006 Fibroblast growth factor 2

factor factor and its (FGF2)
and receptor
receptor Platelet-derived NM_002607 Platelet-derived growth
growth factor factor alpha polypeptide
and its receptor (PDGFA)
NM_003236 Transforming growth factor
Transforming alpha (TGFa)

growth factor
and its receptor

NM_003242 Transforming growth factor 8
receptor 2 (TGFBR2)
NM_003243 Transforming growth factor

receptor 3 (TGFBR3)
Other growth NM_000601 Hepatocyte growth factor
factors (HGF)

Transcription factor NM_005900 Mothers against

decapentaplegic homolog 1

(MADH1)
Matrix proteins, proteases NM_004530 Matrix metalloproteinase 2
and their receptors (MMP2)

NM_003255 Tissue inhibitor of
metalloproteinase 2
(TIMP2)

NM_000442 Platelet/epithelial cell
adhesion molecule
(PECAM1)

NM_002825 Heparin-binding growth
factor (PTN)

NM_000594 Tumor necrosis factor (TNF)

Adhesion molecule

Cytokines and chemokines
active element

[ R T

Exp.1: Sham operation group; Exp.2: Model group

Figure 2 mRNA expression of growth factors related to
angiogenesis in the model and sham operation
groups
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Table 3 The genes and their function classification were
up-regulated more than two folds in the Neiguan group
compared with model group

Function classification GenBank Name

Specific promoting factor and NM_001145 Angiogenic factors

inhibitor (ANG)
NM_001146 Angiogenesis factors
(ANGPT1)
Growth Platelet-derived NM_002607 Platelet-derived growth

factor and  growth factor and
receptor its receptor
Fibroblast growth
factor and its
receptor

factor alpha
polypeptide (PDGFA)
NM_002006 Fibroblast growth factor
2 (FGF2)
NM_004612 Transforming growth
factor B receptor 1
(TGFBR1)
NM_003242 Transforming growth
factor B receptor 2
(TGFBR2)
Vascular endothelial NM_002253 Tyrosine kinase 3
growth factor and receptor (KDR)
its receptor NM_003376 Vascular endothelial
growth factor
(VEGF)
NM_003239 Transforming growth
factor B3 (TGFR3)

Transforming
growth factor and
its receptor

Other growth factors NM_000601 Hepatocyte growth

factor (HGF)
NM_001400 G protein coupled
receptor 1 (EDG1)
NM_001963 Epidermal growth
factor (EGF)
Cytokines and chemokines active NM_002176 Interferon 31
element (IFNB1)
NM_000619 Interferon y(IFNG)
NM_003873 Neuropilin 1 (NRP1)
NM_006988 Disintegrin and
metalloproteinase
with thrombospondin
motifs 1 (ADAMTS1)
NM_007037 Disintegrin and
metalloproteinase
with thrombospondin
motifs 8 (ADAMTSS)

Matrix proteins, proteases and
their receptors
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Table 4 The genes and their function classification were
down-regulated more than 0.5 fold in the Neiguan
group compared with model group

Function classification GenBank Name

Growth Protein tyrosine kinase NM_004444  Protein tyrosine
factor family kinase B4
and (EPHB4)

receptor  Vascular endothelial
growth factor and its
receptor
Other related genes

NM_002632 Placental growth
factor (PGF)

NM_000603  Nitric oxide
synthase 3
(NOS3)

B A 40 5 1% B 4E M B 7 A AR K A K B FmRNASR A 7K
Htes. WKS, 6, Kl4.

MIEDLS A R RIS B 4 R, IRar4l S BR
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Figure 3 mRNA expression of growth factors related to
angiogenesis in the model and Neiguan groups
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Table 6 The genes and their function classification were
down-regulated more than 0.5 fold in the Geshu group
compared with model group

Function classification GenBank Name

Growth Protein tyrosine kinase ~ NM_004444  Protein tyrosine kinase

factor  family B4 (EPHB4)
and Vascular endothelial NM_002632 Placental growth factor
receptor growth factor and its (PGF)

receptor

R5 HETAIFIEAIAL LA B 2 4 DL RIIED LT Re s 2K
Table 5 The genes and their function classification were
up-regulated more than two folds in the Geshu group
compared with model group

Function classification GenBank Name

Specific promoting factor NM_001145  Angiogenic factors

and inhibitor (ANG)
NM_001146  Angiogenesis factors
(ANGPT1)

Growth  Platelet-derived NM_002607  Platelet-derived growth
factor growth factor factor alpha polypeptide
and and its (PDGFA)
receptor receptor

Fibroblast NM_002006 Fibroblast growth factor 2
growth factor (FGF2)
and its NM_000604 Fibroblast growth factor
receptor receptor 1 (FGFR1)

NM_000141  Fibroblast growth factor
receptor 2 (FGFR2)

Transforming NM_003239  Transforming growth factor
growth factor B3 (TGFB3)
and its
receptor
Vascular NM_003376  Vascular endothelial
endothelial growth factor (VEGF)
growth factor
and its
receptor
Other growth NM_00060 Hepatocyte growth factor
factors (HGF)
NM_001963 Epidermal growth factor
(EGF)
Cytokines and NM_002176 Interferon 31
chemokines active (IFNB1)
element NM_000619 Interferon y (IFNG)

Matrix proteins, proteases  NM_006988 Disintegrin and
and their receptors metalloproteinase with
thrombospondin motifs 1
(ADAMTS1)
NM_007037 Disintegrin and
metalloproteinase with
thrombospondin motifs 8
(ADAMTSS8)

Exp.1: Model group; Exp.2: Geshu group

Figure 4 mRNA expression of growth factors related to
angiogenesis in the model and Geshu groups
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