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ABSTRACT : Excessive salt consumption is one of the hypertension and kidney disease factors, while
telmisartan is one of antihypertensive drugs used in the therapy. Telmisartan not only blocks angiotensin
receptor which leads to the decrease of blood pressure, but also activates peroxisome proliferator activated
receptor gamma (PPAR-y) and inhibits transforming growth expression factor of beta-1 (TGFp-1). Whether
telmisartan decreases the kidney collagen volume fraction of excessive NaCl-induced Wistar rats are studied in
this experiment.
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1. INTRODUCTION

Noncommunicable (NCD) diseases are the world’s biggest killer which caused 36 million deaths every year-
63% of all deaths globally. Of the 36 million NCD deaths, about 9.1 million were untimely (before 60 years).
Three major NCDs (cancers, cardiovascular and diabetes) and threebehavioral risk factors (inappropriate diet,
inadequate physical activity, tobacco use and harmful use of alcohol)?.

The increase of NCD prevalence such as hypertension, diabetes mellitus (DM) and obesity causes the raise of
chronic kidney disease (CKD) prevalence about 8% per year. CKD is recently the main and global health
problem that the mechanism of preventing and inhibiting the progression of the end stage renal disease (ESRD)
is still researched. The primer cause of ESRD is DM 50%, arterial hypertension 27%, glomerulonefritis 13%
and other cause 10 percents?.

Primer or essential hypertension is the main society health problem. In 2005, approximately 1 billion people
(14%) globally had hypertension. Hypertension is the main risk factor for cardiovascular, cerebrovascular and
kidney diseases that related to the fibrosis occurrence in several organs, such as heart, kidney, liver and
cardiovascular®*,

The increase of blood pressures usually is caused by combination of many factors. Epidemiologic proofs show
that genetic, stress and environmental factor play a role for developmental hypertension®, but excessive sodium
chloride (NaCl) consumption is the main factor which induces hypertension and mainly causes cardiovascular
and kidney disease globally®. The mechanism of blood pressure increases that induced by excessive NaCl is still
incomprehensive, but may be related to kidney disability to excrete NaCl in high concentration’. The connection
between excessive NaCl and blood pressure is still incomprehensive as well and in fact, it is denied by particular
social community. Currently many researches focus on the mechanism of kidney destruction by NaCl,
sympathetic nerve activity (SNA) increased by baroreflex mechanism and collagen deposition®,

According to the previous research on animal model, it showed that 8% sodium chloride induced hypertension
on spontaneously hypertensive rats (SHRs) and normotensive Wistar-Kyoto rats (NWKYs)® The induction
mechanism is suspected through the activation of angiotensin Il by sodium in the way of
aldosterone—endogenous oabain (EO)°. Angiotensin Il stimulates vasoconstriction and induces adrenal gland
to secrete aldosterone. Furthermore, aldosterone stimulates distal tubulus to reabsorb sodium and water®t,
Moreover, angiotensin Il induces the change of fibroblast to miofibroblast by pathway of transforming growth
factor-betal (TGF-B1). Miofibroblast produces exaggerated extracelluer matrix (ECM), therefore, ECM
accumulates in tubulointerstitial area’?.

One of many antihypertensive drugs which widely used is angiotensin receptor blockers (ARBs) such as
telmisartan. Telmisartan not only blocks angiotensin receptor, but also plays a role as agonist partial peroxisome
proliferator activated receptor-y (PPAR-y), so that it activates PPAR-y**#. The activation causes PPAR-y forms
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heterodimer with retinoid X receptors (RXRs) so that corepressor is formed that can inhibit gene expression of
TGF-B1%,

According to description above, telmisartantreatment to animal model that be induced with NaCl 8% is
potentially suspected to be antifibrotic by measuring collagen volume fraction. Some researchers did a research
dealt with the collagen fraction.

2. MATERIALS AND METHOD

Twenty five male Wistars 2.5-3 months of age and 100 — 150 g BW rats were used in this experiment. They
were maintained in individual pen and given feed pellet and drinking water adequately. Placed in room
temperature 20-24°C, dark-bright cycle for 12 hours. Before doing treatment, animal model was acclimatized for
maximal seven days. They were grouped into 5, each consists of rats. Group | (G 1) as first negative control did
not receive NaCl and telmisartan. G Il as second negative control received NaCl but not telmisartan. G IlI, IV
and V received NaCl and telmisartan 3, 6 and 12 mg/ kg BW. The treatments were given every day for 8 weeks.
At the day of 56 all rats were sacrificed by dislocating their necks and operating to take the kidney'”-%°.40
telmisartan was crushed mortally and then add water until 40 mL. Its suspension was taken by syringe suitable
to rats dosage that have been determined to be entered directly to the rats’ stomach?®.

Collagen was stained by picrosirius red staining. BMP-7 protein expression and collagen fraction volume was
determined by measuring the area of stained tissue within a given field. The area stained was calculated by
imageJ software as percentage of the total area within a field® 2% 22,

STATICTICAL ANALYSIS

The data are expressed as mean + standard deviation. They are analyzed by nonparametric test (Kruskal-Wallis).

A value of p<0.05 was considered statistically significant.

Results

Telmisartan Effect to Collagen Volume Fraction in Kidney of 8% Sodium Chloride-Induced Wistar rats
Intraglomerular and extraglomerular collagen volume fraction were lower in kidney of telmisartan-

treated Wistar rats than negative control group. Based on Table 5, Table 6 and Figure 2 that intraglomerular and
extraglomerular collagen volume fraction of group V < group II.

Table 5.Intraglomerular collagen volume fraction (group | and ll=negative control, group IlI, IV and
V=8%NaCl +telmisartan3, 6 and12 mg/kg BW)

Group collagen volume fraction (%) of rat Mean£SD p
number:
1 2 3 4 5

| 28,5 10,6 32,6 36,4 14,15 24,45+11,4 0,01*

I 28,9 55,6 45,9 36,8 26,20 38,68+12,1**

i 475 41,0 43,1 158 32,90 36,06+12,5

v 41,4 450 36,5 36,6 24,30 36,76+7,8

\% 8,10 14,4 31,1 6,10 14,20 14,78+ 9,8**

*significant difference of mean inWistar rat group (p<0.05)
**significant difference of mean inWistar rat group Il and group V (p<0.05)

Table 6.Extraglomerular collagen volume fraction (group | and Ill=negative control, group IIl, IV and V=8%
NaCl +telmisartan 3, 6and12 mg/kg BW)

Group  Collagen volume fraction (%) rat Mean+SD p
number:
1 2 3 4 5
I 17,6 2,83 15,1 151 8 11,7246,1 0,059
1 17,7 49,8 23,2 389 104 28,00+16,0
i 15,5 23,9 21,3 9,40 19,6 17,9445,6
v 23,7 16,5 26,4 28,4 19,2 22,84+4,9
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\ 15,5 10,9 22,6 525 17,0 14,25+6,5

i

Figure 2.Microscopic picture of kidney slide in 400x magnification for group I, 11, I1l, IV and V that
have been stained by picrosirius red staining (pink color — shows cells express collagen).
IG=intraglomerular, EG=extraglomerular.

3. DISCUSSION

Cox et al. expressed salt can induce fibrosis on heart, kidney and cardiovascular that be proved from two
separated cohort studiesin human population®. Yu et al. also revealed salt induces fibrosis in kidney, left
ventricle and intramioacrdial artery of SHRs and WKYs. Kidney fibrosis causesend stage renal disease (ESRD)
which worsen the kidney condition®. Fibrosis induction in kidney increases blood pressure and induces chronic
and acute kidney disease.

The increase of TGF-B1 bioactivity caused the raise of kidney collagen synthesis. According to the previous
research on artery Wistar rats showed that 8% NaCl increases collagen fraction volume, blood pressure, media
thickness, lumen diameter, media and lumen ratio and percentage of PCNA positive expression than control
group (p<0.05), meanwhile telmisartan decreased those variable than item of control group (p<0.05). Thus,
salted food can increase blood pressure and reduce ion pomp activity; meanwhile telmisartan inhibits vascular
smooth muscle proliferation, collagen accumulation and hypertension prevention?,

Finally, telmisartan reduces the expression of TGF-B1 as a result, the decrease of collagen volume
fraction.

4. CONCLUSION AND SUGGESTION
In conclusion, intraglomerular and extraglomerular collagen volume fraction were lower in 8% sodium chloride-
induced and telmisartan-treated male Wistar rats compared with negative control group items.
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