CHAPTER I1I

MATERIALS AND METHODS

1. Experimental Animals \V
. The study w \ @star rats weighing 220 to
| aw of Scientific Use of

Animals (Mahidol Univ€rsits | I Nakhonpathi ). The animals were

rature was 23-25°C

with an automatic lig V1 ‘H“larkness from 8 p.m
to 6 a.m. The animals tandard laboratory chow
and water as follow the' | rats were used once
only and were kept in me 'ollg.:cages or s to collect urine before
the experiment and before samjﬁ??d_ Jrine volume was measured, and the

b
samples were stored@ °
[ I

2. Chemicals
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2.1, Cheﬂlcal Agents
q 150:119 Eeggrg}j yNzl:l?@ )Vlwgs| ’])u@hz?sled from
Sanofi, France. Enalapril® (20 mg) was obtained from Biolab, Thailand.
Losartan® (50 mg) was obtained from M&H, USA. Absolute ethanol, 95%
ethanol, xylene, dioxane, di-sodium hydrogen 'phosphate (Na,HPO,),
pbtassium di-hydrogen phosphate (KH,PO,), Trisma® acid, Trisma® base,

triton X-100, 30% hydrogen peroxide and gelatin were purchased from
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Merk, Germany. Paraformaldehyde was purchased from Sigma, USA.
Hematoxylin solution (progressive stain) was purchased from C.V.
Laboratories, Thailand. ABC-streptavidin-horseradish peroxidase complex
was purchased from Vector, USA. Paraffin pour embedding medium was
purchased from St. Louis, USA. Nitric oxide (NOZ" and NOj") assay kit
(Catalog No. DE 1500) was purchased |

X0901, Lot. 110)
immunoglobulin (Multi-Li

from Dako, Denmark.
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3.1. Sham and UUO Operation

After three days to familiar with the new housing, the animals
were weighed and collected blood sample from the tail for measuring BUN

in order to assess kidney function (less than 30 mg %). After 24-hour urine
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collection, the rats were anesthetized by intraperitoneal (1.p.) injection of
sodium pentobarbital (60 mg/kg body weight). Using an aseptic technique,
a midabdominal incision was made to expose the kidneys. The left ureter
was ligated with 4/0 silk suture at 1/3 point from renal pelvis. The incision
was then closed. The sham group comprised of rats that were operated and

only wiped left ureter. All rats were

:‘ wed to wake up and return to a
clean cage with free access to food bu ‘/yps were three different

S
kinds of drinking solutionasﬁ W

J
1. Water (onl d . WA |
2. Water+AC 4 \King water)

(Klahr ahid Mofissey, 1997 et al., 1995)

30 ml/rat/day. ACEI o AR belore the operation
and continuously for 1 dg (;r 7 da . The sﬂim group received
an equal amount of only distilled water dai (n = 8 rat up). Twenty-
four hour urine ‘K@ ﬂ&e@bﬂ%i tii)j ffﬁexperimental

due date, the anjq‘rllnals of respectiVe groups @vere re-oper t€d . under
anesthesia.qa&iflea)ﬂsnimﬂﬁrm E-rlng m El!jji éfgulgh an
abdominal in?:ision and centrifuged at 3500 rpm. Serum was stored at -80
°C until use for BUN, Cr, and electrolyte measurements, as well as NO

metabolite assay (NO, and NOj’). The kidneys were removed and fixed in

4% paraformaldehyde overnight. Renal tissues were embedded in paraffin,
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cut into 4-5 pum thick sections for eNOS, iNOS protein expression and

histological evaluation.

3.2. Experimental Design

UUO + Enalapril or Losartan or dist > (7 days)

Sham + distilled water (7/

UUO + Enalapril or Los

Sham + distilled water (I da#

_ MC OP, MC sacrificed
v v v
y 0 7 (days)

£} Sham (1), UUO (1)

Y 1
e blood U e blood

-BUN, Cr. m BUN,Cr. @ - BUN, Cr.

e urine 24 hr ﬂUﬁﬁﬁﬂﬂﬁm Eﬂﬁﬂﬁ;l\zsf
A Tnd

e urine 24 hr. e urine 24 hr.

- electrolyte, Cr. - electrolyte, Cr.

(MC = metabolic cage and OP = operation)
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3.3. Immunohistochemical Study

Paraffin-embedded kidney sections were cut at 4 um. in
thickness. Slides were deparaffinized in xylene and alcohol, with
endogenous peroxidase activity being quenched in 3% hydrogen peroxide

for 10 minutes. The non-specific bindi

ag of the antibody was blocked by

incubating tissue sections with 5% normal serum in  PBS-A (PBS +
1% BSA + 0.3% triton X-@ mpnutmm temperature. Then,
the section was 1ncubat( 2 eNOS or iNOS in

PBS-B for 60 minutes at room*@mg ture.. After incubation, tissue

en 1 x 10 minutes

sections were rinsed 2@&0

in PBS. The tissue ‘BC-streptavidin

plex (diluted in PBS) for 60 minutes at room

temperature. Thiﬂﬂ;ﬂ ?Tﬂlw% ’ﬂ PBS and 10
minutes in 0.05 ris-HCI1 buffer 7.6). The sectlons were reacted for
peroxidati ‘i

3’-diamin ‘%ﬂzﬁ %iﬂaj mm Rwlgﬂ Tris- ﬁbuffer

(pH 7.6) for 30 minutes. Then, sections were washed 2 x 5 minutes with

horseradish peroxidase ¢

distilled water. Finally, they were counterstained with haematoxylin and

were coverslipped with permount.



Areas of staining were identified, and the intensity of staining
was scored from 0 to 3 (0 = no staining, 1 = weak positive, 2 = moderate
staining, and 3 = strongly positive staining) (Hegarty et al., 2001).

All slides were viewed and scored by three blinded observers.

Since most of N ) te (NO;3) and nitrite

(NOy), the concentration of these ani used as a quantitative
measure of NO productio e, S A). The assay involves the

ents, and working

standard were prepared as#di n_the, ha , m samples were

diluted 2-fold into Reacti n is followed by

a calorimetric detection of 0 "dye product of the Griess

reaction. The Griess reaction i ased diazotization reaction
L '

in which acidified NO, produce&,ﬁtr satin

- ..--...-" ’.-' 2 4 .
sulfosalicylic acid to produce the dlazom\lmiw

N-(1-naphthyl) ethylenediamine to form ,
which absorbs light at ~o nm (all NO, and NO; 2

then coupled to

azo-derivative

ays were run in

duplicate). ﬂ‘“ﬂ'}%ﬂﬂjﬂﬂqﬂﬁ
Ca‘°“ii‘*ﬁ"1ﬁ“\’1‘mm UYRIINYIA Y

A standard curve was created by reducing the data using
computer software (Anthos 2010 software version 1.7 with printer, Anthos
labec instruments, Austria) capable of generating a linear curve-fit. As an
alternative, a standard curve was constructed by plotting the mean

absorbance of each standard on the Y-axis against the endogenous nitrite or
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total nitrite concentration on the X-axis. The concentration of nitrite
corresponding to the mean absorbance from the nitrite standard curve was

calculated. The concentration of nitrate in the sample was determined as

follow:
1. Measure the endogenous nitrite concentration (X pmol/L)
using the nitrite assay. !!
2. Measure the total L (Y umol/L) after the
— .

conversion of W A

assay procedure

e MorphologrtsEvaluatlonof

Renal tissue B} v, ue&ctions stained by
the Periodic Acid-Schiff (P/}S‘g.reactlon and sson’s trichrome technique.

Sections were scofed fh afblinded/3 g%‘ﬁtweﬁj@ﬁ The numerical

scores indicate the %llowmg 0 = normal structure, 1 = areasof tubular
epithelial cdf] RIfpE \l Phrigieherdevh ’ﬂe’% 4 yﬂa@m
involving less! than 25% of cortical tubules, 2 = similar changes involving
greater than 25% but less than 50% of cortical tubules, 3 = similar changes
involving greater than 50% but less than 75% of cortical tubules,
4 = similar changed involving greater than 75% of cortical tubules, and

5 = complete cortical necrosis (Walker et al., 2000).
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3.6. Calculation for Assessment of Renal Function

Creatinine clearance (Cc,) = UgxV
Py
Urinary electrolyte excretion =U x V

Fractional elec' olyte excreti ﬁ = U.V/p.x 100
‘ CCr
4. Statistical Analysis
All data we ‘ .‘ mez £ 8.\ The results of blood
and urine parameters were £0 _ “ustng ANO? AL Probability values

tatistically significant.
The intensity scores of refal/ieNOS n expression and renal

pathological scores were presen ."f?:ﬂ'f;.\c atistics by measures of

central tendency (Mod ‘ 1
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