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Effects of Valsartan on Apoptosisand
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of Rats with Nephrotic (3omer uloscler osis
Induced by Adriamycin
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Abdtract :  Objective To inquireinto the effects of angiotendn  type 1 receptor antagonist (AT1RA) vasartan
on apoptods and the expresson of gooptoss corrdated protein Fas and Fad in the kidneys of rats with nephrotic
gomerulosclerossinduced by adriamycin. Methods Thirty 9x S rats were randomly divided into modd group ,
treatment group and control group. The modd was established by uningphrectomy and injection of adriamycin. In the
treatment group , valsartan (20 mg/ kg) was ddivered daily by gavage for 12 weeks. The same amount of norma sdine
was delivered by gavage in the control and modd groups. Apoptodss was examined by meansof terminal-deoxynucleotidyl
tranderase mediated ¢t U TP nick end labeling (TUNEL) . Qomerular gooptotic index (GAl) and rend tubule gooptotic
index ( TAl) were cdculated. Immunohistochemistry was utilized to detect the expresson of Fas and Fad.. The
morphological changes were observed under optic microsoope and the glomeruloscleross index ( GSI) was determined.
Results Compared with the control group, the GSI, GAl, TAI and the expresson of Fas and Fad in modd and
treatment groups were stronger ( P <0.01). Compared with mode group , they decreased in treatment group ( P <
0.01). Conclusions Vasartan may suppress the excessive gooptossof kidney cels by lowering the expresson of Fasand
Fad. 9 as to postpone the process of glomeruloscleross. [ Chin J Contemp Pediatr , 2003, 5(4) : 306 - 310]
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Various studies have shown that the increase of reagents included termina deoxynucleotidyl trans
apoptotic cells is dgnificantly ocorrdlated with  ferase (TdT) (Promega Co. Ltd., USA) , Dig
gomeruloscleross!! | and the system of Fag Fasli  dUTP (BM Co. Ltd. , Germany) , biotinated anti-
and (Fad.) isoneof the mgor mechanisms to induce digoxin antibody (Sgma Chemical Co. , USA) , rab-
renal cell apoptosist?!. The binding of Fasand its re- hit anti- Fas and anti- Fad. monoclona antibody (Cal-

ceptor Fad. can induce gpoptosisin severa hours'®! . biochem Co. Ltd. , USA).
Angiotendn  plays a pivota role in the progress of Deter mination of 24-hour urinary protein
glomerulosclerod s and angiotensn  type 1 receptor 24-hour urine was oollected before experiment

antagonist (AT1RA) vasartan can prevent the bind andin the 2nd, 5th, 7th, 9th, 12th week &ter in
ing of angiotensn and its receptor and postpone jection of adriamycinor norma sdin. Urinary protein
the process of glomerulosclerods. However, is it was determined by the Coomasse light blue method.
achieved by partly influencing renal cell apoptoss or Serum biochemistry test

by the apoptoss correlated protein ? Thus, the am of Blood of rats was oollected from the tal vein at
this sudy was to inquire into the mechanism of 0, 6, 12 week. Serum totd protein (TP) , dbumin
AT1RA by observing the efectsof vasartan on goop- (Alb) , cregtinine (Cr) , blood uria nitrogen (BUN) ,
tods and the expresson of the gpoptoss correlated cholegterol (CH) and trigycerides (TQ were determined
protein Fas Fasdl in the kidneysof ratswith nephrot- by Beckman CX-7 autometic biochemigry andyzer.

ic glomeruloderossinduced by adriamycin. Mor phol ogic assessment
After rats were killed and their kidneys were re-
Mater ial sand methods moved and fixed in formdin. The tissue was embed-
ded in pardfin in a routine fashion and processed for
Animal model and grouping light microscopy. 3 M mrthick section was stained
Thirty sx mae Srague-Dawley rats (obtained with hematoxylinreosn (HE) , Periodic acid Schiff
from the Experimenta Anima Center of Zhengzhou, (PAS) and PASM. Qomerulostleross index ( GSI)
Henan) weighing (225.08 + 31.27) g were divided  was determined by Raij’ s method!*!.
into control group , modd group and vasartan treat- Apoptosis detection
ment group. Each group had 12 rats. In modd group Rena apoptoss was detected by means of

and vasartan treatment group , adriamycin (5 mg/ TUNEL. Sections were de-waxed and re hydrated.
kg) was injected by trail vein one week ater left After being dunked infresh 3 % H,O, and digested by
nephrectomy, while in control group the same proteinae K for 8 minutes, sections were incubated
amount of normd saline wasinjected after sham oper- with TdT and Dig- dU TP buffer overnight at 4

ation. After adriamycin or norma sain injected, va- The sections were treated with antidigoxin antibody
sartan (20 mg/ kg) was delivered daily by gavage to and washed in TBS, followed by streptavidin-biotin
the ratsin treatment group , and the same amount of complex (SABC) and diaminobenzidine (DAB) . Un-
normal sdine was given daily by gavage to the ratsin der light microsoope, cellswith brown particlesin the

the control group and model group. After 12 weeks, nucleus were postive cdls. Posgtive cels of 50
all the animals were sacrificed. In the course of ex- glomeruli and 100 renal tubulesin rena parenchyma
periment , two rats died in modd group. were counted, and then the average of glomerular
Materials apoptotic index (GA1) and rena tubule gooptotic in-
Immunohistochemistry kitsof terminal-deoxynu- dex (TAI) in every group were calculated'®!.

cleotidyl tranderase mediated d-U TP nick end labe- Expression of Fasand Fad. in kidney by immunohis
ing(TUNEL) , Fas and Fad were purchased from tochemistry

Wuhan Boser Biologicd Technology Ltd. The Enzyme digesting methods for parafin section
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were used. Sectionsof 41 m thick were dewaxed , re-
hydrated , inacted by 3 % H,O, , digested by complex
digestion liquid and blocked by goat blood serum. Af-
ter the sections were incubated with monoclond anti-
body of Fasor Fad. (rabbit antirat antibody , dilution
was 1 50) regpectively at 4 overnight , biotinated
goat antirabbit 1gG was added. They were stained
with streptavidin-biotin complex (SABC) and di-
aminobenzidine (DAB).
observed under optic microscope. The first antibody
was replaced by phogphate-buffered saline (PBS) as
negative control. The average absrbence of Fas and
Fad. were detected by IDA-2000 digita microgram
analyss sysem in 10 random fields of each section
(viewed at x 200 magnification) .

Satigtical analysis

The postive dgnds were

Numerica variables were expressed with means

Table 1 24-hour urinary protein excretion of 3 groupsin different stages

ChinJ Conterrp Pediatr

Vol.5 No. 4
Aug. 2003

and SD. Satigtica anayss were performed by SPSS
10. 0 for Windows. Oneway anadyss of variance
(ANOVA) was used to compare the results among
3 groups. If the variances assumed were equd , L SD
was used to compare diff erences between two groups.
Otherwise, Dunnet t test was used. Pearson method
was performed for corrdation anayss.

Results

24-hour urinary protein

From the 2nd week , the levds of 24-hour urinary
proteénin modd group and treatment group were sgnifi-
cantly higher than those in control group ( P <0.01).
From the 7th to the 12th week , the levdsof 24 hour uri-
nary protein in trestment group were dgnificantly lower
than those of modd group ( P <0.05). See Tade 1.

(x +s,mg)

Groups n 2 week 5 week 7 week 9 week 12 week
Control group 12 8.43+0.59 8.23+0.97 9.73+0.97 10.93+2.32 11.63+1.27
Modd group 10 29.80+3.19° 37.61+6.59° 47.27 +8.08? 64.42 +9.90° 70.13 +15.08?

Treatment group 12 30.91+3.42° 35.95+4.90% 33.32+7.30%" 32.43+7.96%° 38.70+6.89%°

Note: avscontrol group P <0.01; b vsmodd group P <0.05
Serum biochemical indexes

In the 12th week , thelevdsof CH, TG, BUN and
Crin the nodd and treatment groups were higher than
thoin the control group ( P <0.01 or 0.05). The

levd of Alb in the trestment group was higher than that
in the modd growp ( P <0.05) , dthough it was lower
than that in the control group , but the diff erence was not
obvious ( P >0.05). See Tadle 2.

Table 2 Serum biochemica indexesof 3 groupsin the 12th week (x +s)
Goup n Alb (g/L) TP (g/L) CH (mmol/ L) TG (mmol/L) Cr (4 mol/L) BUN (mmol/L)
Control group 12 40.27+1.78 78.00+£9.76 1.77+£0.24 1.02+0.57 50.57 +£3.69 5.61+0.78
Modd group 10 30.21+9.50% 69.42+13.01 6.12+2.09% 4.72+1.11° 77.92 +16. 262 9.26 +2.80°
Treatment group 12 37.63%7.07° 76.00+19.45 5.41+1.84% 4.02+0.86° 71.89+9.99° 9.42 +2.46°

Note: a vs control group P <0.01;

Changes of renal pathol ogy

Under optic microscope, capillary loops opened
well in control group. In the modd group, part of
glomeruli had segmental sclerods. Most glomeruli
preented with mesangiad matrix proliferation,
mesangia areas expanson, and part of cepillary lu-
men segmentaly oollgpse and/or adhering to Bow-

b vs control group P <0.05;

¢ vs modd group P <0.05

man’ s capsule.
injuries were ameliorated and the GSI was sgnificant-
ly lower than that in mode group , athough the GSI
in the model and treatment groups were dl higher
than that in control group ( P <0.01) . See Table 3.
Renal cell apoptosis

In the control group , there were afew gpoptoic

In the treatment group , glomerular
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cels In the mode group, the gooptotic cdls were compared with that of the mode group ( P <0.01) ,

dgnificantly more than those in the control group ( P
<0.01). See Figure 1. Most agpoptotic cdls can be
sen in clugsers of dista rena tubule, ome were in
proxima tubule and intergitium, while others g-
peared in glomeruli. In the treatment group, the

number of apoptotic cdls was dgnificantly reduced

although it was ill higher than that in the control
group ( P <0.01). See Figure 1. In the treatment
group, the GAl and TAIl were dgnificantly lower
than those in modd group ( P <0.01). But in the
treatment and model groups, they were higher than
those in control group ( P <0.01). See Table 3.

Table 3 Sme experimentd resultsof 3 groups (x £5s)

Groups n GSI (%) GAl (%) TAI (%) Absorbence of Fas Abrbence of Fas
Control 12 47.8+17.7 8.6+3.1 9.6+5.0 0.29+0.03 0.26+0.02
Modd 10 175.4 +39.2° 60.1+5.6% 102.2+12.5° 0.52+0.15° 0.46 +0.04%
Treatment 12 87.3+28.7%° 30.6+3.4%° 54.9+6.6%° 0.38+0.03*" 0.37 +0.02%°

Note: a vscontrol group P <0.01; b vsmodd group P <0.01

Expression of Fasand Fad in kidney

The expresdon of Fas and Fad. in the control
group was weak. Fad. expressed mainly in tubular
epithelia cells. The expressons of Fas and Fad in
the control group were lower than those in the treat-
ment and model groups ( P <0.01). In the mode
group , they were higher than those in the treatment
group ( P <0.01). See Figures 2, 3 and Table 3
(All figures were on the Cover ).
Correation analysis

The GSI and GAl as well as TAI had a dgnifi-
cant correlation. The correlation coeficients were
0.77 and 0. 84 regectively ( P <0.01). The corre-
lation coefficient of GAl and TAI was 0.929, P <
0.01.

Discussion

In the processes of progresive glomeruloscle
ross, the rena cedls gradualy decrease ater a short
time of increase. Many sudies in vivo and in vitro
have suggested that gpoptossisone of the important
mechanismsof the progressve loss of renal cells! 2.
Fas and Fad. belonging to the super family of tumor
necrossfactor (TNF) aretype and  transmemr
brance protein regectively. The binding of Fas and
Fad_ , or the gecific antibodies can induce gpoptoss.
Fasand Fad. widdy exist in kidneys, and their ex-
presson can be detected in the renal tissuet®!. Ding!?!

reported that Fas/ Fad. took part in the apoptoss of

mesangia cdls in the early stages of glomerular in-
jury , and played a role in the processes of glomeru-
losclerogs. Our study found that the amount of gpop-
totic cdls of
nephrotic glomeruloscleross induced by adriamycin,
and that there was a dgnificant postive correlation
between GSI and GAIl as well as TAl. Meanwhile,
the expresdon of Fas and Fad. a0 dgnificantly in-
creased.

Our study showed that the degree of glomeru-

renal parenchyma increased in the

loscleros's, the number of gpoptotic rend cellsand the
expresson of Fas and Fad. decreased ater adminis
tration of valsartan, which indicated that val sartan a-
leviated glomerulosclerod s by suppressng apoptos s of
kidney. The posible mechanisms of suppresdng
gpoptoss by vasartan was blocking the activation of
angiotendan  on the levels of receptor , because anr
participated in gpoptos s through the fol-
lowing pathways®” °!.

giotensn
Firsly, the binding of an
giotendn and its receptors, which can increase the
influx of calcium ions via the mechanisms of dsgna
Secondly, the

glomerular hypertenson can induce gpoptoss of some

transduction, induces gpoptoss.

cels Thirdly, angiotendn can promote the ex-
presson of trandorming growth factorf ( TGFB)
which is an inducer of gooptods. Fourthly, anr
giotendn can induce oxidative stress and produce a
vast amount of reactive oxygen ecies(ROS) , which
can induce the gpoptossof al kindsof cdls. Ffthly,

the accumulation of extracellular matrix (EMC) re-
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sultsin the absences of nutritiona materias and pro-
moting growth factors locally, which a= induce
apoptoss. Therefore, the blockade of angiotensn |l
islikely to dleviate the gpoptoss and play a pivota
role in postponing the processesof glomeruloscleross.
In addition, it seems that vasartan itsdf affected the
expresson of the gpoptosscorrelated protein, but the
mechanisms of this function have not been known.
Further studies are required to ducidate whether val-
sartan suppresses the gpoptods of rend cells directly
or by its &fect on renin-angiotensan system.

From the above andyd's, we can conclude that in
the rats mode of glomeruloscleross induced by
uni nephrecomy and injection of adriamycin, the apop-
tods of rend parenchyma cells increae. Vasartan
may suppress the excessve gooptossof rena cels by
downregulating the expresson of the gooptoss corre
lated protein Fasand Fad < asto postpone the pro-
cesesof glomeruloscleross.
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Effects of Tumor Necrosis Factor- ¢ and I k B « on Pulmonary
Hemorrhage of Neonatal Rats Induced by Lipopolysaccharide

Figure 1

The lung of normal neonatal rat
Figure 2 The lung of neonatal rats | hafter administration of LPS
Parch-like bleeding which spread out from the hilus of the lung was ob-

served in more than two labes

Figure 3 The lung of neonatal rats 2 hs after administration of LPS
The diffuse bleeding was seen in every lobe in the lung

Figure4 The lung of neonatal rats | h after administration of LPS

A lot of red blood cells were seen in the lung mterstitial tissue and alveolar

cavity (HE x 200)

Figure 5 The lang of neonatal rats 24 hs after administration of LPS
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Adotol red blood cells and PMN were seen in the lung interstitial tissue
and dlveolar cavity (HE x 400)
Figure 6  The expression of TNF- ¢ in the lungs of NS group and
LPS groups at various time points

From left 1o right: M: Marker; 1.NS;2.05h 3. T hi4. 2he S 4h6 80
7. 16 8. 24 b Q. Vacuny
Figure 7 The expression of | ¢ B ¢ in the lungs of NS group and
LPS groups at various time points
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Effects of Valsartan on Apoptosis and Expression of Fas and EasL
in the Kidney of Rats with Nephrotic Glomerulosclerosis
Induced by Adriamycin

(a2 S ML 306 01 )

Figure 1 Results of TUNEL
(% 400)
Compared with control group, the

EUTONE 35,
- 1%

number of apoptotic cells in model group
increased sigmificamtly, and the number
of ypoptotic cells in reaument group was
signiticantly lower than that in model
Lroup.
Figure 2 Immunohistochemical
(% 400)

Within the tubular and glomerular

results of Fas

regions, expression of Fas in model
eroup was higher than that in coniral
group, and the expression of Fas in treqat-
ment group was weaker than that in
madel group.
Figure 3

results of FasL

Immunohistochemical
( x 400)

Within renal cortex, the expression
of Fasl. in model group was higher than
thatin cantrol group, and the expression
of FasL in treatment group was weaker

than that in model group,



