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I ABSTRACT |

Background: The present study was designed to evaluate the possible renoprotective effects of tamoxifen in deoxycorticosterone
acetate (DOCA)-salt hypertensive (DSH) rats and its role in inflammation and fibrosis in the kidney. Methods Male
Sprague-Dawley rats, weighing 180 to 200 g, were used. All rats underwent unilateral nephrectomy. One week later, one group
of rats (n = 8) was implanted with DOCA strips (200 mg/kg) and another group of rats (n = 8) was implanted with DOCA
strips with co-treated with tamoxifen (10 mg/kg) through gavage feeding. Rats that did not implanted DOCA strips served as
controls (n = 6). Two weeks later, the systolic blood pressure (SBP) was measured by tail-cuff method. The protein expression
of transforming growth factor-p (TGF-f), Smad, a-smooth muscle actin (a-SMA), E-cadherin, ED-1, cyclooxygenase-2
(COX-2), inducible nitric oxide synthase (iNOS) was determined in the kidney by immunoblotting. The mRNA expression of
tumor necrosis factor-a (TNF-a), monocyte chemotactic protein-1 (MCP-1), and vascular cell adhesion molecule-1 (VCAM-1)
was determined by real-time polymerase chain reaction. Results In DSH rats, SBP was increased, which was not affected by
tamoxifen treatment. Serum creatinine level was comparable in DSH rats compared with controls, which was not affected by
tamoxifen treatment. In DSH rats, the protein expression of TGF-B, Smad 2/3, Smad 4, a-SMA, ED-1, COX-2, iNOS was
increased compared with controls, and these changes were attenuated by tamoxifen treatment except that of TGF-f. The
mRNA expression of TNF-a, MCP-1, and VCAM-1 was increased, and expression of MCP-1 and VCAM-1 was counteracted
by tamoxifen treatment. Conclusions Tamoxifen is effective in preventing the progression of nephropathy in DSH rats, the
mechanism of which is associated with anti-inflammation and anti-fibrotic effects.

(J Korean Soc Hypertens 2013;19(4): 123-131)

Key Words Desoxycorticosterone acetate; Hypertension; Tamoxifen

M E2 THAAIRASY] FHES A AAFCR XHHoR
Z7ksla glom mEste] o3k A9l Agk F ko)
=284 2013,10.28, £MAZY: 2013.12.18, AXS2IY: 2013.12.19
MARRE 24 LD mEgtel] ot AEAre] Walols A Sl
A BEA 57 MEE 42 Mutfetm outtst tarstmdl :

Tel: 062) 220-6271 Fax: 062) 225-8578 ol gt Ab-A7
E-mail: skimw@chonnam,ac kr

J Korean Soc Hypertens 2013;19(4):123-131 123



DOCA—salt T1&Rf AMELMOA Tamoxifen 22t

o] FA4& T3 Ll 249 ARsrt Aol Hof
ol A Ak Mkl Afshs dlel A
flo] e HI7H ARl e shs A S a5d 1
 ARR Amid F919 Afsh Jrt A71e 2
4 RS AAEY webd Awbd ARk AR
oM el g AR ABS AT F U
Ao YL, AA7IA o9 Aokt 2871 B

A A gk

Deoxycorticosterone acetate (DOCA)-salt 12
%ﬂéaio]t 0]?:'1— ‘7%0]—4 r/HJ.Z-]O] Dlﬂli
2 44 9tk DOCA-salt 112

5

o EREAN dF ddEErF $A2 DOCA-salt 12
o)k [e] 2|
H [e]

> o2

gt

BEe DUEAUE BFE U] §A o

= T
TS YO 7)= F41AF(adrenal adenoma)®] FEE
ol gHtk? MEA o7 AFAZEFo| =t A AT
A HEF AFTE S7HIA A7 a] 7tk

SAEANA FEple] AL B T S ofA|eka,?
A5 ARFEAE S4 AP 3 FEE AW 5
o] Bu¥| 3 9tk FHF AGAS L Abstd T4
SJAIAIR] L-NAMEE 30U7F Foist SF oA A%
A € W13t

3} QI8k &Ako] tamoxifen FO1 2 )&
EIRE EARN

v
Q
@
>
<A
=
mﬁ.
127
r,
o
i3
O
=2
o
=,
B
¢
=
u)
o
<
LY
e
2

124 The Korean Society of Hypertension

L= ol al tamoxifen X 57} 015 AT 4= 9=A)

dobr Al sRlvk

=
1. SEAY

A& 180-200 g2 Sprague-Dawley =5 & ©o]-g-3to] A
64 0 ;(]fsﬂo].oﬂpl. \J—\;H?ﬂ—_r ‘/]J,].r/ﬂz‘_ﬂ
2] ¢ 93] 9] 5lg whol 213 =3lrh DOCA-salt LS
H12517] 18497 ketamine (50 mg/kg, 7 U F%)) v
ate]] 912 25 woluy1, 15 ¥ DOCA (200 mg/ke)
silastic stripS Z55 3|3lo] Alom o]mjFE] 1% A
T ENE vk BRA Bk At 9%
Hold ¥ DOCA stripe A4 93l O 75
Al&Et 1 ol DOCA-salt-2} 7o) 1% 2]
TR THsGIth AP FETS A xR
6), DOCA-salt 71874 = 8), 18|37 DOCA-salt

i

g eF-Tamoxifen X &7 (n =

o] TEAELE %

O

> o2
o —i

B o2 N
T -
we mo nle

ek

rln

£ ARTE 1% A5

il
oo

235191 11, tamoxifen X &

Mo R

flo

DOCA stripE 4= 5-H 257F #1Y tamoxifen
(Nolvadex, 10 mg/kg; AstraZeneca, London, UK)S -7+
02 A2 FH(gavage feeding)3FATE DOCA strip= 4>
25§ diks SAselon, 571892 TEE 36°Ce
152 A& w5z g 5§ visiehA] o2 el Ae
sHoRNE S A Y A vl ok
FeolA Set F dls AF SIS oo FA A
HsRgitt.

A17%21S- 300 mmol/L sucrose, 25 mmol/L imidazole,
1 mmol/L EDTA (ethylenediaminetetraacetic acid), 8.5 p
mmol/L leupeptin, 1 mmol/L PMSF (p-methylsulphonyl-
fluoride) = ¥ &N(pH 7. 2)011*1 A o]ojA
Mg} 8 mEZE at7] f1sto] 1,000 x g,
4oColA 1523 A ZEfskalth @ FELs bicin-

7] E(BioRad, Hercules, CA, USA)E A}

chonic acid &%



S7skelty. 25 A% SDS (sodium dodecyl
sulfate) & 3E3HE $FEolofA] 65°C, 1537t o] S
4% ks 2R skl -20°Ce] Basigivh A A
A8 Coomassie blue FM3to] FUTH 42
HEA gl

Western blot 478 £+ 9-12% polyacrylamide re-

whijo] 2

solving gel¥} 5% polyacrylamide stacking gel 2 ©]5-0]
71 1) A& A|(Xeell 1T Mini-Cell; Novex, San Diego, CA,
USA)A 7] ggste] 7)ol wet BFeFIch 1+
ThS TS NOVEX blot modules ©]-8-3te] #17] &
(360 mA, 3A]17H3}e] nitrocellulose membrane®l| 7Tt
o] & Tween-20°] £°%)+ Tris-based saline buffer
(TBST)Z A 1L 14|17} 5<9F TBST| £38)A1Z] 5% T4
1% -2 M(nonfat dried milk in Tris-buffered saline,
NFM/TBS)o 2pkslar, 2% NEM/TBS Wielld] transforming
growth factor-p (TGF-B; Santa Cruz Biotechnology, Santa
Cruz, CA, USA), Smad 2/3, Smad 4, Smad 6 (Cell
Signaling Technology, Beverly, MA, USA), a-smooth
muscle actin (a-SMA; Sigma Chemical, St. Louis, MO,
USA), E-cadherin, ED-1 (Santa Cruz Biotechnology,
Santa Cruz, CA, USA), clooxygenase-2 (COX-2; Cayman
Chemical, Ann Arbor, MI, USA), 12| 1! inducible NOS
(iNOS; Transduction Laboratories, Lexington, KY, USA)
Z 4°CollA 12A17F E3F HEgAIZTE o]ojA] vhg 2%
NFM/TBSol|A] 24|17t 53t horseradish peroxidase-labeled
goat anti-rabbit immunoglobulin G (1:1,000)2} 7] RWH-&-
A7l F d& TBSTZ A 43] A|Z3}1 enhanced
chemiluminescence (Amersham, Little Chalfont, UK) &
MofA] 1027+ HF-3-519] Image Reader (LAS-3000 Imaging
System; Fuji Photo Film, Kanagawa, Japan)®l =ZA|7
t}. B-actin (Sigma Chemical, St. Louis, MO, USA)°| t]
S Western blotting'=. Al&§3te] 7} whallo]] tfst n&-S
A T oolE AT

ot

=
=4, oI Ay,

%
0x
=
o
ol

AH 0B et al.

23] 0hyY

3. RNA F& ! reverse transcription polymerase
chain reaction E4

A7 Trizol reagent (Invitrogen, Carlsbad, CA, USA)
= 743513 tE RNAT chloroforms ARE-3lo] &3}
3L, isopropanol AHEEF] HHAI7|AL YA 70% etha-
nol= o] F9lTh wpA|uto 2 Witel] RNAE 3lth
RNA 55+ 53 % 260 nm (Ultraspec 2000; Pharmacia
Biotech, Cambridge, UK)°I4] =315tk mRNA Q] &
< real-time polymerase chain reaction (PCR)¥] 2. & 574
313tk cDNAE total RNA 5 pgs A1 oligo (dT)
primer @} superscript reverse transcriptase II (Invitrogen)S
o] gsto] A-AA STk 701X cDNAE Smart
Cycler 1I System (Cepheid, Sunnyvale, CA, USA)E ©]
f35}o] FHA17]1 SYBR Green®. & ERISI3IT) 71219]
PCR HFS-E2 10 uM forward primer, 10 uM reverse
primer, 2X SYBR Green Premix Ex Taq (Seta 3-4-1;
Takara Bio Inc., Shiga, Japan), 0.5 pL cDNA, H,O0E 4]
o] #% 20 uL= WFS3IT PCR Rotor-Gene 3000 Detector
System (Corbette research, Mortlake, NSW, Australia)=
AFE5Ee] AAIEHIL) Primerts o4 #dlo whe} )5}
SATH'Y PCR WA= the3t ko] eIt 5 1) 95°C
oA 58 2) 95°CollA 20%, 3) 58-62°C Aolol A 20%
(optimized for each primer pair), 4) 72°Cel|4 30%, 5)
85°CoIA 6x% 3}o] SYBR Greens EI&F3ITE 20+
HE SSAE 64 cycle WAL, S A HAAE W
71 180 whAEF cyele 60°ColA] 90°CE &5 &3k
HES- 2 Hlo]ElE Corbett Research Software 2 233131t
FO) A Q1 critical threshold valuesi= 4% HHE819] GAPDH
T FEEe vy s d Altel] ARgeRiek”

o>

4. SHIN

A AL mean + standard error of the mean .2 I
Alatlomn, fo4d A4S LA AR (analysis of
variance) = AMESISITE BE AARIA pake] 0.05 7]F]

Ao EASIA o7 fostty QAT

J Korean Soc Hypertens 2013;19(4):123-131 125



DOCA—salt T1&Rf AMELMOA Tamoxifen 22t

Table 1. Organ weights, blood pressure and renal function

Control (n = 6) DSH (n = 8) DSH + tamoxifen (n = 8)
Body weight (g) 2242 +4.9 231.3 £ 12,5 218.8 £ 12.5"
Systolic blood pressure (mm Hg) 130.1 £ 5.2 1735+ 6.27 170.7 + 12.0%
Kidney weight (mg) 1238 + 81 1748 + 2597 1650 + 459°
Kidney weight/body weight ratio (mg/g) 55+0.3 7.5+0.97 75+ 1.8"
Blood urea nitrogen (mg/dL) 13.6 £ 1.0 147 £27 148+ 1.6
Creatinine (mg/dL) 0.27 +0.08 0.24 +£0.05 0.27 + 0.05

Values are expressed as mean = standard error of the mean. These values are measured at the last day of experiments.
DSH, deoxycorticosterone acetate salt hypertension; DSH + tamoxi, tamoxifen treated DSH rats.
*p < 0.05 compared to DOCA (deoxycorticosterone acetate)-salt hypertensive rats. Tp < 0.05 compared to the control. Tp < 0.05 compared

to the control.
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Fig. 1. Effect of tamoxifen on transforming growth factor (TGF)-31 and Smad proteins in deoxycorticosterone acetate (DOCA)-salt
hypertensive rats, Semiquantitative immunoblotting for TGF-b1 and Smad 2/3, Smad 4, and Smad 6 proteins, *p < 0.05 compared
to the control, Tp < 0.05 compared to DOCA-salt hypertensive rats, DOCA, DOCA-salt hypertensive rats; D + tamoxifen, tamoxifen

treated DOCA-salt hypertensive rats,
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Fig. 2. Effect of tamoxifen on a-smooth muscle actin (a-SMA) and E-cadherin in deoxycorticosterone acetate (DOCA)-salt
hypertensive rats, Semiquantitative immunoblotting for a-SMA and E-cadherin proteins, *p < 0.05 compared to the control,
Tp < 0,05 compared to DOCA-salt hypertensive rats, DOCA, DOCA-salt hypertensive rats; D + tamoxifen, tamoxifen treated
DOCA-salt hypertensive rats,
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Fig. 3. Effect of tamoxifen on inflammation in deoxycorticosterone acetate (DOCA)-salt hypertensive rats, Semiquantitative
immunoblotting for ED-1, cyclooxygenase-2 (COX-2) and inducible nitric oxide synthase (iNOS) proteins, *p < 0.05 compared
to the control, Tp < 0.05 compared to DOCA-salt hypertensive rats, DOCA, DOCA-salt hypertensive rats; D + tamoxifen, tamoxifen
treated DOCA-salt hypertensive rats,
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Fig. 4. mRNA expression of tumor necrosis factor-a (TNF-a), monocyte chemotactic protein-1 (MCP-1) and vascular cell adhesion
molecule-1 (VCAM-1) in DOCA-salt hypertensive rats, Columns show real time polymerase chain reaction data, *p < 0.05
compared to the control, Tp < 0,05 compared to DOCA-salt hypertensive rats, DOCA, DOCA-salt hypertensive rats; D +
tamoxifen, tamoxifen treated DOCA-salt hypertensive rats,
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