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1 The data are expressed as the mean + SD *P<0.05, **P<0.01, ***P<0.001

s S suliil

a3 Ly Lo 5 6 S il 550 50 wlalllas (3

@u‘é&\g\}ﬁmww“pu‘hm\ AJLQ.‘.:Z:JJA;J
4—3\9\)‘).}‘ JA‘J B NAG H):J J.n__.s‘:)é‘ o (Y

e 8l JAks 5 (e s il aa T Cul halS ol OBas Bl e suinda s pulal s 5 8355

VPAY Jles /¥ Ao jlods / ot Jluo Oyl b 3y poke ol8ils dle A


https://rjms.iums.ac.ir/article-1-260-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-05-24 ]

Ooe 5 ples e 380

O bl coww pslio (po dul) (ow) p

250
| — Kidney ACE
200 4 Lung ACE
n i EEE Serum ACE *
o -
o
{ =
]
S 150 |
H |
5 i . _ .
= 0 *h [ w | w L I
= | |
g e .
o | | | |
B | | |
50 | I I | |
o NN B RN o I8 U ..........
G0 G1 G2 Ga G4

8L sud 83035 908 (slads gad o ACE cullas =V GJM Jsd
sladsas 5 (e ruSla slag s, @il (shw slag i) LI
JOES 4 e 5030 dam o o s (80553 LA (G Sl) e
055 5 5Sila LS st G I GO (slistiga 5 (1 - )

.C.u.u\aé.iaJ‘AuigLald,Tcsj‘)‘)g‘)‘:su(sUaAjbdx

5 ol 5ad S S (Voslad Jyun s Teola JSa)aaS
il oo L 00l Gt o131

f—s i 5 (WL ACE ool cullas oy
28U ACE cullad et aladl o les ;Ss5ll ol
G oS a s B8l (ol e (ualS Sl 595 o dlalidls i
Olame (Voolat Jyua sVaslas JSa) ool dalol a3da 54,
Sl re Gholddl a8 5y, 5o bS5, ACE cullag
il (g5l e 5eaaS a s ACE Lol o g 60 S g
O ol sl e Gl 331 L 505 ACE cullas (il
(Voolad Jgam Aaslad lases )3 s ol ran Sadiowi

29 OV JLad sl Kila 50 54 oS ol a3l 561 S ACE
S ST RS b aa T ool 18 Jobe g5la
Joaite ol slunid s ad S 5158 o S 5 S (sl
(YE)ao S oo
o=l 03 Jslas 5 o0 Jlad Lawdly 5a Jslae ACE

Pathologic scores

GO

S oad g slea¥ 5o 5551 5k siusa =l0as -0 o Hlad o gas
(5..\.9_)‘::19‘ sal cu__)...'lu" GLA_)l:u.o uuL..u‘ BY) <G4 t.A‘ GO GLQ.J..JA
G0 2 olre sllad 5 835 258 5o (Sl LS g sl iloas

ol snd suly il )

[ Ca%
1750 | |
1500
@ ’ B Kidney NAG
%’ 1250 |C 7] Uring NAG
z | o
g‘ 1000
% bl
= 0
8
& 500: A ok ‘
| ;
| * | = ] |
260 s o P e |
I el | '
: B & &l /T &
G0 Gi G2 G3 G4

sadi 8355 508 sladi sa Lo NAG w351 cullas —F 6 yladds 4o gad
cn o (EASA slag sic) 50l 5 (slaw slag sic) 4 sl
L@.AJ.L.uG“- u’."GO GLQ.iyJJ(/\")JJLSbM):\JJMJJ

sols (il T Gugs 53 shiae slba 5 su s 858 58 :Sile Sibiles

(FP<-/e0 X*P< [y FFEPL ooy )l su

A) Ol (S50 pole P CR ETE

VPAY ez /PA 0kt / ogs Jlaw


https://rjms.iums.ac.ir/article-1-260-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-05-24 ]

oblKas 5 plis Jdesins <4

O bl gomw pslio G dil) (ow)

callad Gloae (s ldasly Jla Gl b ol Ll 5 50 8
3 SHR (slgige 5o 552 5L2s Gl 5 s 5K ACE
om0 S saabiio Jy i slS b sad Olesu sledige (ines
s g 5o dllis Gal Lo sk alas! (slaLlS (ra)cl
23 omn 3 (B ACE ()lae 5 sai Jloael ol i
el Grnleliia (g 5ol b 55 (ol bais ledise

sl s pes—ans wa el ;o ACE callag
Ll 5 cand fpl Grewlaliia g el YU JlaseS 5 5
sad s, ) bl (A 50 4S b olea aas e )3 iua
S (il S s BUN s (35158 (sl S e
3 I NAG 5T ellad o s 0 Hloal il S
e peulid il wlaaliie 5 55548 558 Olee (s 52
cols 5 ot IS il s g iy ol sanS auls
s lis Jah ubeliia €l 5, Ciyas b 4S 0S o
3 e s Bl 533 N - -mglkg e
555 99 4 28l 5o ACE callas i€ e o 1 a5 ey
9 OASIS Hladae lpuas 51 U8 1 ol e Ghal Js
Soam ol Silis o was e L2 NAG 05T callas
09 Gl il 5 olaulis @ iy b L el a0 ol
S 805,800 5b sule wlla @ a T ool cullad a3ia 5,
Sl sl anil€e s Jlad ) swaass,Lais Ylaal
il oo

236320 ACE 5 05w ACE jisiSanc w a5 L
=S opeali )l JLaal Y L plsspe 0 BY slady,

Sels il 98 co w50 aS sl sud (adidis ()
Angiotensin reseptor)AT| slasws < 5w nal<
el 5o G5 (£4)99 S ACE a3l 5 (subtype |
SLel 4 el 5o NO sl Gaenlaliia 51 26 Jp s
coreal JLda 0 oS s oo 55 4 Cpl il (8)-8) 90 S
bias 50 apS) 538 (e (Opemleliia 51 30 s
5 ACE 3 (ualS e saie sl (ol 5 438l Gl 33l
20 sl ACE (hal€ aS gt o (L IT (il 5531
- Oy s 45 ails oo il daa 55 BB o) e )

0 oo sl 5 Tl il 33Tl 85 L Gaesils 30

120 | i

a0

Blood pressure (mmHg)

30

GO

L sien o san Slolae can s (80505 [ satla slag 5i)G4
sols Gialad T 555 o2 Dlie sl 5 805 858 8 Sk JSSbils

(FP<-/-0)cuul st

B 5l wsas 03 Olooa 59 «SACE Jglae g8
Gl Lol ugle ;¥ e Ve sgaa ahle 5 ougs ol
&jﬁxpwlﬁyid&&&yd@b}&
slad e Jeato m 3T el ago o agi] 5 aiils 5,38
TV s¥ V) el JLE usl

Ol 5805 0l (i w3l s 50 ACE (lhae o slss
Q‘x_o dLAO—:‘L}CJ—uJ‘J:\j:\AJJ“)A-\ Gy 83 9o yd QT
ol 1 somii 5 e slgnSalail 5u 058 K Lo ACE
Q_*\:' ,S_\_gu_\.o.&/* X K) 4_]a.s~“) &\A (Y’V JV-\)Q.A.H‘ Q:s‘: K) MJGAS
Ol sl Gl 35 (asas slasielly 5 Lo 50
(YA SYV)IS Glo |y a8l s ol ol juass

adl, ACE o5 4 uls ol Lo slgaa o <l
23 o ACE §l5ae 5 aols 5 i pune b gl s
b coamaa 5 30mbg sol e sk 55K o3

S—rwe ails sledsbu 555 42K (5,0 ACE
s ACE (18 505 0o BaliS JlasS 55 sled 58

34883 (e el o & il Jlad sKls
Gob Ol su a3l (slauiy Sulgoua o (38 Yiaial

VPAY Jler /P Ao jlois / ogs Jluw

Ol gl b 3y pole olEitils dloxo AV


https://rjms.iums.ac.ir/article-1-260-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-05-24 ]

OKer 5 (lud (dewrn 3o

O bl coww pslio (po dul) (ow) p

il e B b sl oo LK al sl 0 Slae
sl L ACE &l s 45 anls o o K s ACE

ol gha sl Granleliia lhae by 5 (8L
sli—dise Ho lalllas o
A sae o0 mE/kE 50 L acmloliia (1) mlain
Sl el 3 Jaol 5 58 -y aa 5T cudlad wa S 30535 S0
OBaLS (5ol e Hobay coil (Sl e iila a3l &S

Lo ol ks o

el

S0 A oaas 5 € mEkg 50 b i1 ol 4l Qs G
s Mc .(VV)omdlty (gidn 31 550 Qiul sl 5wl sualde
3T a Tl ad Sladiy il 5 Jual 5K -y 5
il (Al el (S gens andila 5] 4 50 Slady sl
ol 58) Laa 3T ol (55l 0l cudlad (ualS Gl b Lo yan
(V)aS las

Oremloliin b cuse garie 5o 5033 Cpl Gags Ll (e
Culgd 5o e 59 4 el Sl Gl 1) @ il
Fola (Bl 555 Ol 59 GoSa—dip s
(V) S
G50 S el s)lse usas 5 (SIS WY & Glinb
a0 a5l ACE a3l (g5 Se3la 3l
ACE (253 (5 52 ACE (2alS L o y0a 4t g2
S sualitie |5 5!

a3, YL € 555 ) o (sl S (V) LS daalllae o
(d5l apa ambs a6 Gleps wala Hlans 55 V0
Ol 4l 538 015 55058 5 (Koo ol L ol
ala

cemloliia e Lo sladiils wlie 30 dalllas ol Lo
Yo o ot Gl S 4S50 B poler Suo B 8L
gl o aas 4 T 5l @8l Gl sl o gad 35,
b K518

edobis G 8550 alSia &S el Gl el Gl Jala
lgiaad 59 53— oo 5T Les g5 958 JANs Cpanlaliia
gl ol 0058 (e a5 obala) e sk Koo
Jobas S0 CLOL el - Sas Grewlaliia Q3 550l

S JlaaS g5 sl Ol o Cda sl Gels S 5
(t0) oo (alS HlHul ans et 5o 5 9 S oo Yl
FES Liol58 4o jaie 0K cil ;o ACE LualS ol by
saalidie JoLS (o sds asen 555 09 el () 45 S s e
.(\b‘)Lmin J&JA)CA-A—H‘

‘A_L.ue.a.u (Hé.a.u C_.QA UL__JJA‘ L_' 'SR o Ylaial
OEalS ays i pds g sad Jlad 8L sl BT o,
JJ-\A)CA—A—H‘ saaline J:.G ‘AA.E _}JJ B e u:“ «< ._\:v\::u.a
380 28 608! o Uil ade o Sou s Bl (Veoless
Ao Lo 4SS wia g sad clale (il Hlas gk ge alda
sad ol a5 80 S G d aaen (loae Glul 8l s e
pae (Hoss oia 5L (Hanss ola 5508 5o S ol
29 o558 4 S (6) wlo e QI8 FES 5 sui Jiae
8505 o cu (A Gl Gl wala VY slads,
(Voolad Jsun)aas e JHAS

slet s Omnleliin Cu ool Jas 4SS 51 (Y

ol BB el e Gl Gl 0l ol (24 52V )
cllae 0l ansB s 008 e LIoal 5 Ll s oo 4 ]
s olate Lo anlaliia (694) 5500 slalllas oo
O slediss w55,V B (Slas Jals Gasb 1Y - -mg/kg
N oty susel a0 S 3,35 Sprague-Dawley o5
OualS N 5 Y slas g, s olaare Gloee w4l WSS, S
ol S 55, ¥ Sl 3 A Sl bl el
1o i (ualS 55 5l ans 508 80 S lasy ol e
00 Vo o IV Sladp Joasiu g Giaan als oL
S uls las dlie cpl il als Glas 1 gols fae (uals
el Yo sladgn o Cpewleliia cae (Y gl 53505
S5 g0 4alS glasladiy 581 cullas (LalS 5 a3 )
9 0S5y slaaiy caub clla 5o lga 35S Gl
ol 5l 5 ad a0 Ylaial €1, plaasy oo
Onnloliia 531 JLis 4 (£8) 35l oo 53l a3 50
sLausiyy o Slae Lajlasiy s3SI Ghal S eas 5o
53 Ly sal 0 6 5hlie 4 Lasiyy S 5 5S4

AV Ol (S 3y pole olEtils dloa

VPAY ez /PA 0kt / ogs Jlaw


https://rjms.iums.ac.ir/article-1-260-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-05-24 ]

oblKas 5 plis Jdesins <4

O bl gomw pslio G dil) (ow)

G&JACE a3ls < ACE2 sledise 90 Ls.a.u‘)‘):\‘f
saal e (3o S oo il o ACE s 50 dugs
sl b 5 Hladd Hlas Ldise ol aS a8
(0V)axiiaa
29 =salisnil ACE (18 cosaal 4 aa 55 s (pl ol
ol 53 s (o)) oo ACE 4 s 53 5Lad J3S
halllas oo 053 5Ld Gl 3l aals s 50, ACE
Yo s Hldd a5 plles W8l g5 5o Lo b 55 <S
Lol Sal adasly S ws S sualiiie g sad aladl
oo ACE callad 5 053 HLas (Sl G (55l e
el 3 Gea HLad 5o «S an T Ylaal 5 (oY) ula ssag

il oo s 520 ACE el Hlossa 5 sidm

PSS 9 o 35
U‘J—’..‘ u.g_‘fbﬁ ?‘9.‘3 ol &inly Lf‘sdj}f CABJL!AY/\\ bJLcu.:Z:
5 poiae Sl Sl iy G 45 il suso S 52elS
OLS it 33 (inan 90 8 o Slosad eiglas o Jiw
eﬂé@‘di—f%eﬁﬁf@m;ﬁj‘dm&‘
JLS e s ol lans Gl 85 s&sule T 5 o))l (St

R R P

el:uo

1- Edwards C. R. W., and Padfield P. L.
Angiotensin  converting Enzyme Inhibitors:
Past, present and bright future. Lancet 1985,
1(8419): 30-34.

2- Letizia C., Picarelli A., De Ciocchis A., et
al., Angiotensin-converting enzyme activity in
stools of healthy subjects and patients with celiac
disease. Digest. Dis. Sci.1996, 41:2268-2271.

3- Stewart T. A., Weare J. A., and Erdos E. G.
Purification and characterization of human
converting enzyme (kininase II). Peptides 1981,
2:145-152.

4- Campbell D. J. The site of angiotensin
production. J. Hypertens. 1985, 3:199-207

5- Takada Y., Hiwada K., and Kokubu T.
Isolation and characterization of angiotensin

Ooel ks GralS GhLa 4o Cia 5b JalS G ssay
Bia Hhla o laal ) Gacnboliia ads 5 (e
()bl a8l 55550 sled sl

e Cnoiage Olsie ) 5520 ACE (il 5l a5 50 5
Sbad (il L o alesen 5 a3da 555 5o (o0 ACE
Gl 5 895 Jnds (Sloa sleanslSo Ylaial 53
Ol 5ild o8l Glsaa g 53 O L Oloan s HLas
woaal (550 5K

aal 50 e 5 (5928 ACE cullas sl L
51 50 Ylaial oS wau s a388 55 5 a3l callad (ol 3l
09 a3 ol BB 80 K S 5a3 ol gie 4 sloale [ sels
waesl G el e

Spome s La e, Lo NAG Ll callad G aaal e b
3 S Dbl Gl (o caand ¥ ol 5o LT callad saads aae
callad Gl 5 el 80t 3l La 4o 4o aaeal S
ol Ol 5 oA Hlads (il s sala 4, ACE
sl (55058 el 5iLid

Olorad (B yan (V) & wud sualine 50 Ko AidaT o
o ol e85 Selsy penlolia 5 st n
L ACE lgs i ol sa it LK (g5, Gneboliin
Osal il 5o PLEAS Gad Sas &uels (5 ldd Juals
e sl re s

5 Or—enlbolia ol Sl (o) oo (sheadllas 5o
s (53 ACE millsd 655 A () sy S
3405 po ACE callad (a3l &b A () sy sl
g sad LK ACE alK

388518 Cmleliia (3 520 50 48 olgdige 5o
Glaine) ad saalio 4, ACE cullad (1530 188 cis g
(Lo slaaisls
5 Ly ;0 ACE (il 581 oS wio S olgindug udias oyl
OSee oo 00K b lenS and plie Jages b 4,
Gl A G s sl (Ssa 5Las ol 51 5 (a8 el
s o o2 H5Lad alpis @ gleslal gaa Ll sl

0SS Greslaliia L yuas

VPAY Jler /P Ao jlois / ogs Jluw

Ol sl S 3y pole olEitils dloxa AF


https://rjms.iums.ac.ir/article-1-260-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-05-24 ]

OKer 5 (lud (dewrn 3o

O bl coww pslio (po dul) (ow) p

17- De Broe M. E., Paulus G. J., Verpooten G.
A., et al, Early effects of gentamicin,
tobramycin, and amikacin on the human kidney.
Kidney Int. 1984, 25:643-652.

18- Olier B., Morin J. P., Grancher G., et al.,
Regenerating tubular cell process in rat kidney:
influence of gentamicin treatment. Int. J. Tiss.
React. 1987, 9:241.

19- Morin J. P., Thomas N., Toutain H., et al.,
Modulation of gentamicin nephrotoxicity by
chronic inhibition of angiotensin I-converting
enzyme in rat. Arch. Toxicol. 1989, 63:47-53.

20- Carlier M. B., Laurent P., ClaesP.J., et
al., Inhibition of lysosomal phospholipases by
aminoglycoside ntibiotics: in itro omparative
studies. Antimicrob. Agents Chemother. 1983,
23: 440.

21- Plummer D. T., Noorazar S., and Haslam
J. D. The effect of gentamicin and coenzymea
on the excretion of enzymes and ions in rat urine.
In: Fillastre J. P. editor. Nephrotoxicity ototox-
city of drugs. Colloque INSERM, Universite de
Rouen. 1982, PP:178-194.

22- Kaloyanides G. J., and Pastoriza-Munoz
E. Aminoglycoside nephrotoxicity. Kidney Int.
1980, 18:571.

23- Smith C. R., Lipsky J. J., Laskin O. L.,
Double blind comparison of the nephrotoxicity
and auditory toxicity of gentamicin and
tobramycin.N. Engl. J.Med.1980,302:1106-1109.

24- Fong I. W., Fenton R. S.; and Bird R.
Comparative toxicity of gentamicin  versus
tobramycin: a randomized prospective study. J.
Antimicrob. Chemother. 1981, 7:81-88.

25- Venkatachalam M. A. Pathology of acute
renal failure, In: Brenner B. M., and Stein J. R.,
editor. Contemporary Issues in Nephrology,
Acute Renal Failure. New York, Churchill
Livingstone. 1980, PP: 79-107.

26- Marchewka Z., Kuzniar J., Lembas-
Bogaczyk J., et al, N-acetyl-B-D-
glucosaminidase isoenzymes in the diagnosis of
poisoning and kidney disease. Int. Urol. Nephrol.
1994, 26:229-236.

27- Costerousse O., Jaspard E., Wei L., et al.,
The angiotensin I-converting enzyme (Kininase
II): molecular organisation and regulation of its
expression in humans. J. Cardiovas. Pharmacol.
1992, (Supll. 9), 20:S10-S15.

converting enzyme from human kidney. J.
Biochem. 1981, 90:1309-1319.

6- Ward P. E., Sheridan M. A., Hammon K. J.,
et al., Angiotensin I converting enzyme (kininase
II) of the brush border of human and swine
intestine. Biochem. Pharmacol. 1981, 29:1525-
1529.

7- Picarelli A., Greco M., Di Giovanbattista F.,
et al.,, Quantitative determination of fecal fat,
nitrogen and water by means of a spectropho-
tometric technique: Near infrared reflectance
analysis (NIRA). Assessment of its accuracy and
reproducibility ~ compared  with  chemical
methods. Clin. Chim. Acta 1995, 234:147-156.

8- Johnson A.R., Skidgel R. A., Gafford J. T.
et al, Enzymes in placental microvilli:
Angiotensin I converting enzyme, angiotensinase
A, carboxipeptidase and neutral endopeptidase
(“enkephalinase”). Peptides 1984, 5:789-796.

9- Shuler C. L. and Bennett W. M.
Nephropathies caused by drugs, chemicals or
physical agents. 1. Antimicrobial nephrotoxicity.
In: Massry S. G., Glassock . editors. textbook of
nephrology. Baltimore, Williams & Wilkins.
1995, PP: 930-935.

10- Zager R. A., and Prior R. B. Gentamicin
and gram-negative bacteremia. A Synergism for
the development of experimental nephrotoxic
acute renal failure. J Clin Invest. 1986, 78:196-
204.

11- Alfthan O., Renkonen O. V., and Sivonen
A. Concentration of gentamicin in serum, urine
and urogenital tissue in man. Acta Pathol.
Microbiol. Scand. (B)1973, (Suppl 241) 81:92.

12- Luft F. C., and Kleit S. A. Renal
parenchymal accumulation of aminoglycoside
antibiotics in rats. J. Infct. Dis. 1974, 130:656.

13- Luft F. C., Patel V., Yum M. N, etal.,
Experimental aminoglycoside nephrotoxicity. J.
Lab. Clin. Med. 1975, 86:213-220.

14- Abramowics M., and Edelman C. M.
Nephrotoxicity of anti-infective drugs. Clin.
Pediatr. 1968, 7:389.

15- Falco F. g., Smith H. M., and Acieri G. M.
Nephrotoxicity of aminoglycosides and
gentamicin. J. Infect. Dis. 1969, 119:406-409.

16- Morin J. P., Viotte G., Vandewalle A., et
al., Gentamicin-induced nephrotoxicity: A cell
biology approach. Kidney Int. 1980, 18:583-590.

AD Ol g (S 3y pole olEtils dloa

VPAY ez /PA 0kt / ogs Jlaw


https://rjms.iums.ac.ir/article-1-260-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-05-24 ]

oblKas 5 plis Jdesins <4

O bl gomw pslio G dil) (ow)

healthy Iranian population: relationship to
paraclinical parameters and cigarette smoking.
Res. Commun. Alcoh. Subst. Abuse. 1999,
20:99-111.

39- Ikemoto F., Song G., Tominaga M., et al.,
Angiotensin converting enzyme in the rat kidney
activity, distribution and response to angiotensin
converting enzyme inhibitors. Nephron 1990,
(Suppl I) 55:3-9.

40- Adam A., and Raij L. Nitric oxide
angiotensin II axis in renal and cardiovascular
injury. J. Nephrol. 2000, 13:211-220.

41- Rivas-Cabagero L., Rodriguez-Lopez A.
M., Martinez-Salgado C., et al., Gentamicin
treatment increases mesangial cell nitric oxide
production. Exp. Nephrol. 1997, 5:23-30

42- Rivas-Cabagero L., Montero A., Lopez-
Novoa J. M. Increased glomerular nitric oxide
synthesis in gentamicin- induced renal failure.
Eur. J. Pharmacol. 1994, 270:119-121.

43- Can C., Sen S., Boztok N., et al.,
Protective  effect  of oral  L-arginine
administration on gentamicin-induced renal
failure in rats.Eur.J.Pharmacol. 2000,390:327-34.

44- Rivas-Cabagero L., Rodriguez-Barbero A.,
Arevalo M., et al., Effec of NG-nitro-L- arginine
methyl ester on nephrotoxicity induced by
gentamicin in rats. Nephron 1995, 71:203-207.

45- Badr K. F., Ichikawa I., Prerenal failure: A
deleterious  shift from renal compensation to
decompensation. N. Eng. J. Med. 1998, 319:623-
629.

46- Kribben A., Edelstein C. L., Schrier R. W.
Pathophysiology of acute renal failure. J.
Nephrol. 1999, 12 (suppl 2) S142-S151.

47- Caldwell P. R. B., Seegal B. C., and Hsu
K. C. Angiotensin-converting enzyme: vascular
endothelial localization. Science 1976, 191:1050-
1051.

48- Hall E. R., Kato J., and Erdos E. G.
Angiotensin [-converting enzyme in the nephron.
Life Sci. 1976, 18:1299-1304.

49- Stefanovic V., Vlahovic P., Savic V.,
et al.,, Kidney ectopeptidases in gentamicin and
mercuric chloride-induced acute renal failure.
Cell Physiol. Biochem. 1998, 8:278-284.

50- Erman A., Chen-Gal B., Zabludowski J.,
et al., Cyclosporin A treatment enhances
angiotensin converting enzyme activity in lung

28- Horiuchi M., Fujimura K., Trashima T., et
al., Method for determination of angiotensin-
converting enzyme activity in blood and tissue
by high-performance liquid chromatography. J.
Chromatogr. 1982, 233:123-130.

29- Schnaith E., Beyrau R., Buckner B, et al.,
Optimized determination of angiotensin I-
converting enzyme activity with hippuryl-L-
histidyl-L-leucine as substrate. Clin. Chim. Acta
1994, 227:145-158.

30- Horak E., Hopfer S. M., and Sunderman F.
W. Spectrophotometric assay for urinary N-
acetyl-y-D-glucosaminidase activity. Clin. Chem.
1981, 27:1180-1185.

31- Mirkhani H., Omrani G. R., Ghiaee S., et
al., Effects of mebudipine and dibudipine, two
new calcium channel blockers, on rat left atrium,
rat blood pressure and human internal mammary
artery. J. Pharm. Pharmacol. 1999, 51:617-622.

32- Whelton A., Watson A. J., and Rock R. C.
Nitrogen metabolites and renal function.In:
Burtis C.A.,and Ashwood E. R.editors.Tietz
textbook  of  clinical chemistry.2nd ed,
Philadelphia.W.B.Saunders Co0.1994, PP:1528-
1539.

33- Silverman L. M., and Christenson R. H.
Amino acids and proteins. In: Burtis C. A., and
Ashwood E. R. editors. Tietz textbook of clinical
chemistry. 2nd ed. Philadelphia. W. B. Saunders
Co. 1994, PP: 719-726.

34- Corvol P., Williams T. A., and Soubrier F.
Peptidyl dipeptidase A: angiotensin I-converting
enzyme. Methods. Enzymol. 1995, 248:283-305.

35- Beldent V., Michaud A., Wei L., etal.,
Proteolytic release of human angiotensin-
converting enzyme. Localization of cleavage site.
J. Biol. Chem. 1993, 268:26428-26434.

36- Alhenc-Gelas F., Weare J. A., Johnson R.
L., et al.,, Measurement of human converting
enzyme level by direct radioimmunoassay. J.
Lab. Clin. Med. 1983, 101:83-96.

37- Alhenc-Gelas F., Richard J., Courbon D.,
et al, Distribution of plasma angiotensin I-
converting enzyme in healthy men. Relationship
to enviromental and hormonal parameters. J.
Lab. Clin. Med. 1991, 117:33-39.

38- Ziai S. A., Sadeghian T., Soltani-
Arabshahi S. K., et al.,, Determination of
angiotensin converting enzyme (ACE) activity in

VPAY Jler /P Ao jlois / ogs Jluw

Ol (b5 pole s &iils dxe AS


https://rjms.iums.ac.ir/article-1-260-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-05-24 ]

OKer 5 (lud (dewrn 3o

O bl coww pslio (po dul) (ow) p

and serum of rats. J.Pharm . Pharmacol. 1990,
42: 525-5217.

51- Krege J. H., John S. W. M., Langenbach
L. L., et al.,, Male-female differences in fertility
and blood pressure in ACE-deficient mice.
Nature (Lond.). 1995, 375:146-148.

52- Ziai S. A., Seyedhosseini D., Taiebi L.,
et al.,, Correlation between ACE activity and
mean blood pressure in healthy normotensive
subjects after oral administration of a single dose

of enalapril.. Acta Physiol. Hungrica. In press
2000, 87: 153-159.

AV Ol (S 3y pole olEtils dloxa

VPAY ez /PA 0kt / ogs Jlaw


https://rjms.iums.ac.ir/article-1-260-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-05-24 ]

OLlKas 5 plos leans <0 O bl gomw pslio G dil) (ow)

STUDY OF RELATION SHIP BETWEEN TOXICITY OF GENTAMICIN AND ACTIVITY OF
SERUM AND TISSUE ANGIOTENSIN CONVERTING ENZYME IN RAT

I 1l yili
S. A. Ziai, Ph.D  *M. Mahmoudian, Ph.D  P. Salehian, MD

ABSTRACT

Angiotensin I-converting enzyme (ACE) converts the inactive angiotensin I molecule to the active
angiotensin II. ACE is abundant in epithelium, endothelium and neuroepithelial cells so it found largely on
the brush border of intestine and kidney proximal tubules. ACE also presents in the serum. Some
pulmonary and renal toxic drugs change the serum and tissue ACE contents.

In this study changesin ACE activity was studied in gentamicin induced renal failure of rats. Rats were
sacrificed 1, 3, 5 and 7 days after intrapritoneal injection of 100 mg/kg of Gentamicin and ACE activity
was measured in serum, kidney and lung. These data were compared with vehicle-treated rats. Rats with
acute renal failure had proteinuria, polyuria, and decreased creatinin clearance. The damage to the
proximal tubule of kindy was evident by (a) the histological analysis at light microscopy and (b) the
augmentation in the urinary excretion of NAG. (N-acetyl B-D-glucosaminidase) Kidney ACE activity
significantly decreased and lung and serum ACE activity didn’t change until 7 th day. Then lung ACE
activity increased significantly at 7 th day as well as kidney and serum ACE activity. Blood pressure
increased significantly on the 7 th day correspond with the increment in lung ACE activity. These data
support the idea that kidney ACE activity decrease are due to local nitric oxide release in damaged kidney,
and this effect reversed by an universal signal which increase ACE contents in the body probably to
increase systemic blood pressure and subsequently increase glomerular filtration rate (GFR).

Key Words: 1) Angiotensin converting enzyme(ACE) 2) Blood pressure 3) Gentamicin 4)Rat.
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