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SUMMARY: We have tested the direct regulatory effect of synthetic 
Atria1 Natriuretic Peptide (ANP, 8-33aa) on prostaglandins and re- 
nin release by isolated rat glorneruli, Variable incubation times 
and doses of ANP did not modify the rate of PGE2, PGF2a and TXB2 
production. Similar results were obtained for renin release, These 
data do not support a role for ANP in the regulation of prosta- 
glandins and renin release by rat glomeruli. @ 1986 Academic Press, Inc. 

There is now a lot of evidence that ANP-induced natriuresis 

is mainly mediated by hemodynamic changes (1,2), although some di- 

rect tubular effects can not be discarded (3,4). Moreover, the 

possibility that ANP controls directly intrinsic glomerular func- 

tion can be hypothesized (5). 

Some prostaglandins (PG), especially PGE2 are powerful na- 

triuretic autacoids and show vasodilator effects (6-8). It is con- 

conceivable that PG could play a role in ANP-induced natriuresis. 

It has been reported that ANP infusion could modify urinary PGE2 

secretion (9). Thus, we decided to study the effect of ANP on PG 

release by isolated rat kidney glomeruli. 

In addition, ANP has been reported to induce decrease in plas- 

ma renin activity (PRA) in some studies (2),but not in others (10) 

and it has not been defined whether this is a direct effect or it 

is mediated by the hetnodynamic changes. Thus, we have measured the 
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renin release by isolated rat glomeruli in presence or absence of 

ANP . 

MATERIAL AND METHODS 

Renal glomeruli were isolated from Wistar rats weighing 200~ 

250 g according to a Previously published technique (11,12). After 
ether anesthesia, a cannula was inserted into the abdominal aorta 
and isotonic cold heparinized saline (SO-100 ml, 0.16~ NaCl) was 
perfused. At the same time, aorta was clamped above renal arteries 
and vena cava was opened for drainage, Blanched kidneys were re- 
moved and immersed in ice-cold Tris-HCl buffer (Tris 20 mM, NaCl 
130 mM, KC1 10 mM, Sodium acetate 10 mM, Glucose 5 mM, pH 7.45). 
All subsequent steps were performed with the same buffer, 

Cortex from the kidney were dissected and minced to a paste- 
like consistency, The homogenate was pushed successively through a 
106 pm-sieve which excluded the tubules and a 75 pm -sieve which 
retained glomeruli. The suspension obtained was centrifuged at 120 
g for 3 min and the supernatant was discarded. This operation was 
repeated 3 times. The final pellet consisted of nearly pure iso- 
lated decapsulated glomeruli with a tubular contamination < 3%. 

Just before incubation, glomeruli were centrifuged (120 g, 3 
min) and resuspended in a buffer similar to that used in the pre- 
paratory steps, with addition of 1 mM CaC12. Isolated glomeruli 
(500-600 pg of glomerular protein/tube) were incubated at 37QC with 
continuous agitation (100 cycle/min) in a buffer volume of 1 ml, 
with or without ANP. ANP (8-33 aminoacids, Merck, Sharp B Dohme, 
3.10m4M) was added to the incubation tubes at time 0, in order to 
achieve final concentrations in the range 3.10-6-3.10-12. Incuba- 
tion times were 10, 30 and 60 min. In a separate set of experi- 

merits, 5 pg/ml (final concentration) of arachidonic acid (AA, Sig- 

ma, St. Louis, Ma) was added to each incubation tube, with or with- 
out ANP. Incubations were stopped by centrifugation at 300 g for 3 
min at 4QC. Supernatants were collected and frozen until PG and re- 
nin radioimmunoassays were performed. Protein concentration was de- 
termined according to Lowry et al (13). 

PG levels were measured directly in the protein-free superna- 
tant of incubation media by RIA, without previous extraction (14, 

15).(3H)-PGE2 (160 Ci.mmol -l), (3H)-PGF2a (220 Ci.mmol-1 , (3H)- 
TX92 (180 Ci.mmol 1 -1) and (3H)-6-keto-PGFlo (150 Ci.mmol- ) were 
purchased from Amersham (U.K). Specific antibodies and PG standards 
were purchased from Seragen (Seragen Inc., Boston, MA). Introassay 
and interassay variations were less than 4% and 16% respectively 
for all the PG tested, Renin concentration was determined by mea- 

suring the immunoassayable Ag I generated in excess of specific 
substrate (16). 

Each point represents an average of 6-12 determinations. Re- 
sults are expressed as x + sem. Comparison was performed with one 
way and two ways analysis of variance. A pLO.05 was considered 
statistically significant. 

RESULTS 

Table I shows the time-course of the PG synthesis by rat iso- 

lated glomeruli, in the presence or absence of ANP (3.10” M). The 

synthesis of the PGs studied increased with the time but an ANP fi- 
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TABLE I 

Rates of PG synthesis (ngamg 
-1 

of protein) as a function of 

the time of incubation, with or without ANF (3*lO’9)(C) 

10 min 30 min 60 min 

C ANF C ANF C ANF 

PGE2 7.2i0.3 7.40.7 7.520.2 7.720.3 8.%f0.Safb 9.8f0.8a'b 

PGF2a 2.920.5 2.9kO.1 3.5kO.2 3.5f0.1a 3.9f0.3 3.9fo.2avb 
6-keto- 
PGFla 

1.2*0.1 1.4fO.l 1.420.1’ 1.6t0.1a 1.5SO.l’ 1.6+0.1a 

TxB2 1.5ZO.l 1.6+-0.1 1.620.1 1.8tO.l 1.6f0.1 1.8f0.2 

a:p<O.OS vs 10 min.; b:p<O.OS vs 30 min. 

nal concentration of 3.10 
-9 

did not modify this PG production rate, 

Rat isolated glomeruli incubated for 30 min with different 

concentrations of ANP (Table II) did not show significant changes 

in PG release. When AA was added to the incubation media, the pro- 

duction of PGE2 was clearly enhanced (twice the control value) in 

both control and ANP treated glomeruli (Fig. 1). 

Significant amounts of renin, detectable in the incubation me- 

dia by RIA, were produced by isolated glomeruli incubated for 30 

min in basal conditions. Variable doses of ANP did not influence 

this renin release rate (Table III). 

TABLE II 

Dose-response of PG production (ngmmg -1 in presence of ANF) 

ANF 
(M) 

PGE2 
PGF2a 

6-keto- 

PGFla 

TxB2 

,.,,“-12 
3.10-l1 

3.10-l0 

3.10-g 

3.10 -8 

3.10-7 

3.10-6 

7.620.2 3.5kO.2 

7.4to.3 3.620.4 

7.2f0.4 3.7kO.3 

7.3f0.7 3.930.2 

7.ato.3 3.1kO.2 

7.1kO.6 3.220.4 

6.WO.7 3.5kO.4 

6.5ztO.8 3.320.4 

1.3*0.1 2.250.1 

1.350.1 2.120.1 

1.2fO.l 2.320.2 

1.3fO.l 2.1*0.1 

1.2AO.l 2.lfO.l 

1.4kO.l 2.2*0.1 

1.220.1 2.20.2 

1.320.2 2.020.1 
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B AA 

Basal (B) and archidonic acid stimulated 

production of PGE2. C: control glo- 
meruli incubated with atria1 natriuretic factor 

(3.10-9M). 
*p<O.O5 vs 8. 

DISCUSSION 

The production of PG by isolated glomeruli has been demon- 

strated by previous reports (11,12,14,15). This release can be sti- 

mulated b!y AA and vasoactive hormones (14,15). In our study, PGE2 

is quantitatively the most important AA cycle-oxygenase metabolite 

produced by the glomeruli, but significant amounts of PGF2a, 6-ke- 

to-PGFla: ond TXB2 are also detected. ANP did not modify the basal 

and AA-stimulated rate of PG release at various concentrations and 

incubation times. This result suggests that ANP action is indepen- 

dent of PG production by the glomeruli. These data are in agree- 

ment with those of Keeler, who demonstrated that ANP effect on kid- 

ney persisted after PG inhibition (17). 

TABLE III 

Renin Release (RR, @J.mg 
-1 

protein/30 min) by isolated glomeruli 
incubated with different Doses of ANF 

AM= -1 
(mol/l 1 

0 
- d1 - - lo-lo 10-g 1o-8 lo-' - 

RR 6.5il.l 6.3il.O 6.1i1.3 7.OiO.7 5.8i1.7 6.9il.O 

499 



Vol. 138, No. 1, 1986 BIOCHEMICAL AND BIOPHYSICAL RESEARCH COMMUNICATIONS 

However , these results must be viewed with caution. Glomeruli 

are heterogenous structures, with three main types of cellular 

species which synthetize PG at different rates (11,18,19). ANP sti- 

mulating or inhibiting effect on one specific cellular type may be 

masked,when the complete glomeruli are studied. 

Recently, Ishii and coworkers (9) have found a significantly 

positive correlation between urinary sodium and PGE2 excretion af- 

ter infusion of an atria1 extract. They have suggested a contribu- 

tion of this PG to the natriuretic effect of atria1 extract. It 

seems possible that tubular or interstitial structures account for 

this increase in PGE2 production. Moreover, this PGE2 increase 

could be independent of ANP and dependent on the changes in urina- 

ry flow (20) induced by ANP (5). 

Study of renin production by isolated glomeruli (21) offers 

the advantage of the renal subunit independence of external in- 

fluences (22), with maintenance of the local anatomical structure. 

Different doses of ANP did not modify the rate of renin release by 

isolated glomeruli. However, Burnett and coworkers (2) have des- 

cribed an inhibition of renin production by ANP infusion in anaes- 

thetized dogs whereas Hackental and coworkers (10) have reported 

the opposite effect in isolated rat kidney. Considering our and 

previous results, it is possible that ANP does not induce changes 

in the rate of renin production by a direct action but through in- 

direct influences in the complex system of renin regulation (22). 

In conclusion, these results demonstrate that ANP does not 

modify PG and renin release by isolated rat glomeruli. 

ACKNOWLEDGMENTS 

We are indebted to Dr. E.H. Blaine and A, Bearn, Merck, Sharp 
8, Dohme, for supplying synthetic ANP. This work was partially sup- 
ported by grants from the National Institute of Health of Spain 
(FIS) and the Ifiigo Alvarez de Toledo Foundation. D. Rodriguez- 

500 



Vol. 138, No. 1, 1986 BIOCHEMICAL AND BIOPHYSICAL RESEARCH COMMUNICATIONS 

Puyol is a fellow of the Iiiigo Alvarez de Toledo Foundation, C. Ca- 
ramelo of the Jime’nez Diaz Foundation and J.C. Santos of the FIS. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

REFERENCES 

Camargo, M.J .F., Kleinert, M.D., Laragh, J .M., and Atlas, S.A. 
(1984) Am. J. Physiol. 246, F447-F456. 

Burnett, J.C., Grauser, J.P., and Opgenoth, T.S, (1984) Am. J. 

Physiol. 247, F863-F867. 
Briggs, J.P., Steipe, B., Schubert, G., and Schnermann, J. 
(1982) PflUgers Arch. 395, 271-276. 
Pamnani, M.B., Clough, D.L., Chen, J.S., Link, W.T., and Haddy, 
F.J. (1984) Proc. Sot. Exp. Biol. Med. 176, 123-131. 
Maack, T., Camargo, M.J.F., Kleinert, M.D., Laragh, J.H., and 
Atlas, S.A. (1985) Kidney Snt. 27, 607-615. 
Fulgraff, G. and Brandenbusch, G. (1974) PflLlgers Arch. 349, 9- 
17. 
Stokes, J.B., and Kokko, J.P. (1977) J. Clin. Invest. 59, 1099- 
1104. 
Dunn, M.J.,and Hood, V.L. (1977) Am, J. Physiol. 233, F169- 
F184. 
Ishii, M., Sugimoto, T., Kobayashi, T., Vemara, Y., Hirata, Y., 
Matsuoka, M., Ikeda, T., and Sugimoto, T. (1984) Prostag. Leuk. 
Med. 16, 325-332. 
Hackental, E., Lang, R.E., and Buhrle, C.P. 2nd European Meeting 
on Hypertension, Milan, (Italy). Abstract 222 (1985). 
Sraer, J., Siess, W., Moulonguet-Doleris, L., Oudinet, J.P., 
Dray, F., and Ardaillou, R. (1982) Biochim. Biophys. Acta 710, 
45-52, 
Sraer, J., Rosebrough, N.F., Farr, A.L.,and Randall, R.J. (1951) 
J. Biol. Chem. 258, 4325-4330. 
Lowry, O.H., Rosebrough, N.F., Farr, A.L., and Randall, R.J. 
(1951) J. Biol. Chem. 193, 265-275. 
Schlondorff, D., Roczniak, S., Satriano, J.A., and Folkert, V.W. 
(1980) Am, J. Physiol. 238, F486-F495. 

Chaumet-Riffaud, P., Oudinet, J.P., Sraer, J., LajOtte, C., and 

Ardaillou, R. (1981) Am. J. Physiol. 241, F517-F524. 
Haber, E., Koerner, T., Page, L.B., Kliman, B., and Purnode, A* 
(1969) Clin. Endocrinol. 29, 1349-1355. 

Keeler, T. (1982) Can. J. Physiol. Pharmacol. (1982) 60, 1078- 

1082. 
Petrulis, A.S., Aikawa, M., and Dunn, M.J. (1981) Kidney Int. 

20, 469-474 l 

Scharshmidt, L.A., and Dunn, M.J. (1983) J. Clin. Invest. 71, 

1756-1764. 
Kirsc;henbaum, M.A., and Serros, E.R. (1980) Am.J.Physiol. 238, 

F107-Fill. 
Beierwaltes, W.M., Schryver, S., Olson, P.S., and Romero, J-C. 
(1980) Am, J , Physiol . 239, F602-F608. 
Gibbons, G.M., Dzau, V.J., Farmi, E.R., and Barger, A.C. (1984) 
Ann. Rev. Physiol. 46, 291-308. 
Hackental, E., Lang, R.E. and Buhrler, C.P. 2nd European Meet- 
ing on Hypertension, Milan (Italy), Abstract 222 (1985). 

so1 


