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Table 1. List of Primers for Quantitative Real-Time Polymerase Chain

Reaction
Genes Primer sequences
18S rRNA F: GTAACCOGTTGAACCCCATT R: CCATCCAATCGGTAGTAGCG
ACE F: GACAGGTTCGTGGAAGAGTATG R: TTGCTGOCCTCTATGGTAATG
Angiotensinogen | F: CTCGAACTCAAAGCAGGAGAG R: GTAGATGGOGAACAGGAAGG
AQP1 F: TGGCCAGTGAAATCAAGAAGA R: ATTGAAGCCTAGGGCAGAAC
ATIR F: TGOCCATAACCATCTGCATAG R: TTTCAGGAGCTGGAGGAAATAC
HDAC1 F: ACAAACGCATTGCCTGTGAGGAAG  R: TTTGGCTTCTGGCTTCTCCTCCTT
HDAC2 F: TAGGCCTCATAAAGCCACTGCTGA  R: ACCGGACAATCTTCTCOGACGTTA
HDAC3 F: TTCGAGTTCTGCTCCOGTTACACA  R: TAGCAGAAGCCAGAGGCCTCAAAT
HDAC6 F: AACCCTGAGACAAGAGTGCCAGTT - R: TCAGTTGCTCTCTGATGGCATGGA
HDACS F: AGTGCCTGATTGACGGGAAGTGTA  R: CGGTCAAATTTCCGTCGCAATCGT
HDAC10 F: AAGGTGCCTGTGTTTGTCAGCTTG  R: ACAGTGCGTGGAGCTCCTCTTTAT
IL-6 F: GTAACCCGTTGAACCCCATT R: CCATCCAATCGGTAGTAGCG
NaK ATPase a |F: CCTATTCTTAAGCGGGCAGTAG R: TTGCTGTATTTCTCCCTCATCIC
NaK ATPase B |F: CTTGGAGACTTACCCACTGATG R: CTATGTTCCCGACTTTATCCTTATCT
NaK ATPase y |F: GGACAGAGAATCCCTTCGAGTA R: COCACAGCGGAACCTTT
NCC F: GGTGGAAGACCACATCAAGAA R: AGGCTTAGGTTCTGGGTAAATGC
PRR F: GCGTTATGGGGAAGACTCIG R: CACAAGGGATGTGTCGAATG
Renin F: GAACGAATCCCGCTCAAGAA R: AGGAAGGCCTCTTTGTGAATAC
TNF- a F: GTAACCCGTTGAACCCCATT R: GTAACCCGTTGAACCCCATT

ACE: angiotensin converting enzyme; AQP1l: aquaporin 1; ATIR:
angiotensin II type 1 receptor; F: forward; HDAC: histone
deacetylase; IL-6: interleukin 6; NCC: Na-Cl cotransporter; PRR:

(pro)renin receptor; R: reverse; TNF-a : tumor necrosis factor-a.
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Figure 1. Effects of high-fat diet on body weight and blood pressure
in mice. Graphs summarize body weight(A), systolic blood
pressure(B), and diastolic blood pressure(C). Results were
expressed as the mean = SE(n = 5-10). HFD: high-fat diet;

ND: normal diet; SE: standard error.
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Figure 2. Effects of high—-fat diet and various concentrations of
(CG200745 on blood pressure and body weight in mice. Graphs
summarize systolic blood pressure(A), diastolic blood
pressure(B), and body weight(C) of groups of ND with Veh,
ND with CG(0.2 mg/kg, 1.0 mg/kg, 2.0 mg/kg), HFD with Veh,
and HFD with CG(0.2 mg/kg, 1.0 mg/kg, 2.0 mg/kg). Results
were expressed as the mean = SE(n = 2-10). CG: CG200745;
HED: high—-fat diet; ND: normal diet; SE: standard error;
Veh: vehicle; *: p < 0.05 HFD + Veh vs HFD + CG.
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administration. Results were expressed as the mean * SE(n
= 10). CG: (CG200745; HFD: high-fat diet; ND: normal diet;
SE: standard error; Veh: vehicle; *: p < 0.05 HFD + Veh vs
HED + CG; =#=#x: p < 0.001 HFD + Veh vs HFD + CG.
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Figure 5. Effects of high-fat diet and CG200745 on the expressions of

class I and class IIb histone deacetylases in mice kidney.
Graphs summarize the mRNA levels of HDACL1(A), HDAC2(B),
HDAC3(C), HDAC6(D), HDAC3(E), and HDACIO(F). Results were
expressed as the mean * SE(n = 4-5). CG: CG200745; HDAC:
histone deacetylase; HFD: high-fat diet; ND: normal diet;
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SE: standard error; Veh: vehicle.
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Figure 6. Effects of high-fat diet and CG200745 on the activities of
histone deacetylases in mice kidney. Results were expressed
as the mean £ SE(n = 5-8). CG: (G200745; HDAC: histone

deacetylase; HFD: high-fat diet; ND: normal diet; SE:

standard error; Veh: vehicle.
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pro—inflammatory cytokines in mice kidney. Graphs summarize
mRNA  levels of TINF-a(A) and IL-6(B). Results were
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high—-fat diet; IL-6: interleukin 6; ND: normal diet; SE:
standard error; TNF-a: tumor necrosis factor-a; Veh:
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Figure 8. Effects of high-fat diet and CG200745 on the expressions of
renin-angiotensin system components in mice kidney, lung,
and serum. Graph summarizes mRNA levels of
angiotensinogen(A) in the kidney. (B), A representative
picture of western blot for angiotensinogen and internal
control PB-actin. Graph summarizes protein levels of
angiotensinogen(B) in the kidney. Graphs summarize mRNA
levels of renin(C) and (pro)renin receptor(D) in the
kidney, ACE(E) in the lung, and levels of serum angiotensin
II(F). Graph summarizes mRNA levels of ATIR(G) in the
kidney. Results were expressed as the mean = SE(n = 3-5).
ACE: angiotensin—converting enzyme; ATIR: angiotensin I
type 1 receptor; CG: (CG200745; HFD: high-fat diet; ND:
normal diet; PRR: (pro)renin receptor; SE: standard error;

Veh: vehicle.
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Figure 9. Effects of high-fat diet and CG200745 on the expressions of

sodium transporters in mice kidney. Graphs summarize mRNA
levels of NaK ATPase a (A), NaK ATPase B (B), NaK ATPase y
(C), and NCC(D). Results were expressed as the mean * SE(n
= 3). C(G: (G200745; HFD: high-fat diet; NCC: Na-Cl
cotransporter; ND: normal diet; SE: standard error; Veh:
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Figure 10. Effects of high—-fat diet and CG200745 on the expression of
aquaporin 1 in mice kidney. Results were expressed as the
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vehicle.

_32_



B
D HED D HFD
+ — + G —  f  — 4 G
[ o | [ .| e
I— S a— '-l B-actin I ~ —l Bractin
Clven PWcs Jven Mo
3.0 - p<00L p<0.06 2.5 - p<0.001 »<0.0l
] | R | |
38 %9] F8 15
&= 1.5
St L2
o £ 1.5 <~ @
Q% —‘g}'g.
=3 1.0 %3
@0,5 Qi‘g{).ﬁ
0.0
il HFD 0.0 HD HFD
c
il HFD
— + -+ G
| | piicy
|—-—-—.[ B-actin
Jver P
2.3 - p<0.01  p<0.0
== 2.0 | |
.g;g
215
2 e
F810{ =
=
&égg_g.
0.0
D HFD
Figure 11. Effects of high-fat diet and CG200745 on the constriction
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light chain 20; MLCK: myosin light—chain kinase; MYPTL:
myosin phosphatase-targeting subunit 1; ND: normal diet;

p—: phosphorylated; SE: standard error; Veh: vehicle.
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Figure 12. Effects of high-fat diet and RGFP966 on blood pressure,
body weight, food intake, and water intake in mice. Graphs
summarize body weight(A), systolic blood pressure(B), and
diastolic blood pressure(C). Graphs summarize systolic
blood pressure(D), diastolic blood pressure(E), body
weight(F), food intake(G), and water intake(H) measured
before and after vehicle or RGFP966 administration.
Results were expressed as the mean = SE(n = 4-5). HFD:
high-fat diet; ND: normal diet; RG: RGFP966; SE: standard
error; Veh: vehicle; *: p < 0.05 HFD + Veh vs HFD + RG;
#%. p < 0.01 HFD + Veh vs HFD + RG; ##*: p < 0.001 HFD +
Veh vs HFD + RG.
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Figure 13. Effects of high-fat diet and RGFP966 on the activity of
histone deacetylases 3 1in mice Kkidney. Results were
expressed as the mean = SE(n = 3-4). HDAC3: histone
deacetylase 3; HFD: high-fat diet; ND: normal diet; RG:
RGFP966; SE: standard error; Veh: vehicle.
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Figure 14. Effects of high—-fat diet and RGFP966 on the expressions of
pro—inflammatory cytokines in mice Kkidney. Graphs
sunmarize mRNA levels of TNF-a(A) and IL-6(B). Results
were expressed as the mean £ SE(n = 3-4). HFD: high-fat
diet; IL-6: interleukin 6; ND: normal diet; RG: RGFP966;
SE: standard error; TNF-a: tumor necrosis factor—a; Veh:
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High Blood Pressure Suppressive Effect and Mechanism of
Histone Deacetylase Inhibitor

in High-Fat Diet-Induced Hypertension in Mice
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Department of Molecular Medicine
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Keimyung University

(Supervised by Professor Kim, Jee In)

(Abstract)

There are several mechanisms by which obesity causes hypertension.
Activation of the renin-angiotensin system (RAS) in the kidney is one
of the important mechanisms developing obesity-induced hypertension.
In this study, 1 investigated the effect and mechanism by which
histone deacetylase (HDAC) inhibitor lowered blood pressure (BP) in
hypertensive mice fed a high-fat diet (HFD). Nine-week-old male
C57BL/6 mice were fed with a normal diet (ND) or HFD. The HFD group
showed not only high body weight and BP but also an increase in the
activities and expressions of HDACs, inflammatory cytokines, RAS
components, sodium transporters, water channel, and vasocontractile

proteins compared with those in the ND group. After the HFD group
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reached the hypertension phase, CG200745 at 0.2 mg, 1.0 mg, 2.0 mg
kg day™?), RGFP966 (0.5 mg kg™ day ') or physiological saline were
intraperitoneally injected. All concentrations of (G200745 and
RGEP966 tested lowered BP in the HFD group. Of note, CG200745 at 0.2
mg/kg significantly lowered the activities of HDACs and the
expression levels of pro-inflammatory cytokines, RAS components, and
vasocontractile proteins in the HFD group. In conclusion, CG200745
appeared to ameliorate HFD-induced hypertension in mice by inhibiting
HDACs/inflammation/Ang 1II /vascular contraction axis. The findings
presented herein offer (CG200745 and RGFP966 as novel therapeutic

options for HFD-induced hypertension.
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