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Sumary.Proataglandln E2 la converted to IS-keto-13,14 dihydro proataglan- 
dims-keto-proataglandin Fzcyand 1%keto-13,14 dihydro proataglandin F2 
cr,by aupemetanta from rat kidney wdulla.fha main pathway fer proetaglan- 
din E2 Inactivation is the combined action of 15 hydronjc dahydragenaaa and 
A13 reductaaa cntymaa.9~Heto-reduetaae route constitutes a minor pathuay. 

Proataglandln F 

an exceaa of aubatrate,rat renal medulla inactivatea 40 and 56 times more 
proataglandin E2 and proataglandin Fp ~,reaprctivaly,than tha amount uhich 
is relaaaad under basal conditioea.fhaae results are in contrast to the ge- 
narally accepted concapt that tha kidney cortex is the sole site of renal 
proetaglandin cataboliaa,and l uggaat,tor the first tiw,that rat renal wdu- 
11s may be a key alte for the aodulation of proataglandln levrla in the kidney. 
0 1984 Academic Press, Inc. 

Introductien.Renal Plia oppose to the exceaaive action of the aalt and water 

conserving system (l).Under 8treaa cmditiona,PGEp is the principal intrarre- 

nel aadiator that attenuatea the renal vaaoconatrictor and antldiuretfc effects 

of angiotenaina,vaaopreain and alpha adrenergic nervous activity.Zonal redia- 

tribution of renal blood r10u la also mediated by POE2 (2).Hmevar,zanal atra- 

tificetion ulthin the kidney of tha enzymes and cofactors that aynthetized and 

metabolized PGa,had bean considerad rejor determinants of their local phyaiolo- 

pica1 rolee.Hoet available information demonstrates that the mein l lte of renal 

PG cataboliam,ia the cortex (3).Houever,atudlee performed in other aprciaa than 

the rat,(uith the exception of the wina),deacribad a distinct dogradativo a~- 

Abbreviations used in the text,~:PG,proataglandin;P6E:2,proataglandin Ep; 
q%DH-PGE2, IS-keto-13, IG dihydro proataglandln Ep; I%-PSF za , l+keto-proata- 
glandin F2cy; lStWW6F2~ , lS-keto-13,lI dlhydro proataglandin focr ;PGF2, , 
proataglandin Fqa ;75-PiiDH,lS hydrox9 dahydragenaaa;l3-Pm, A13 reductaae; 
9~-~~9-kat~radu~taaa;~~-POE~,l~~keto-proataglandin E2;15W%F2,,l5-keto- 
proataglandin F2 (31 ;9-PGDtl,9 hydroxy dehydrogenaae. 
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tlvit)r in the renal medulla (4).Avelleble data for the rat,under phyeiological 

or pathological conditione,were performed using whole kidney and cortex hono- 

genatea,without any tonal stratification study (5-9).All this information 

induced to the generally accepted concept that renal cortex ia the eole site 

of PG degradation Prom renal origln.Hence,the high levela of PGs aynthetized 

by pepille and medulla,would be inactivated in cortex.In contraet,here we de- 

monstrate that rat renel medulla poaeeea high cepacity to catebolize PGE2 and 

PGf2a ,whlch is enough to inactivate the PG synthetlzed by iteelt aa well ae 

that erieing Pram tha papilla. 

Materiels. [l-l4 Cl-PGE2 (41.0 mCi/mmol) and h-?4C]PGF2a (GO.0 mCi/mmol) 
were purchased Prom #eu England Nuclear (goaton,HAl.Authentlc etandarde ior 
PGa were the generous gift of Dr.Jehn Plke,oP the Upjohn Co~p.(halewroo,MI). 
Silica Gel ii platea 0.25 mm thick,trom E.Merk,A.G.,Germany.X-ray film for 
autoradlogrephy,Pro Eateman Hodek Co.(Rocheatrr,N.V.).PGE2 and PGFpaanti- 
eeru~,tr~ Pasteur Inatitute,Parfa.All other chemicals and solvents ware of 
reagent grade. 

Rethode.Aamay POP PG eyntheteee.APter decapitation of male Wiatar reta (250- 
280 gI,both kldneye mere removed and malnteined on Ice cold hrebe’solution. 
Each kidney wee cut in half through the pelvis along ita longitudinal axle, 
and the renal cortex,medulle and papilla were aeperated by 5cieeo~ end ecel- 
pel dlaaection.lhie procedure provide uniform end defined regions (3,1O).The 
tissue was weighed to the nearest 10 mg on an analitlcel bslance.Tleaue ell- 
tee &era then Incubated In a Dubnoff metabolic aheker bath at 37pC In flasks 
containing 2 ml of hrebe Alnger bicarbonate buffer,wlth 5.5 ti of glucose, 
under an etnoaphere of 95% 0205% CO2.After 30 minutee,tha eupernete use removed 
with Pasteur pipete,acidified to pH 3 with 1 H citric acid,and extracted three 
timer uith tuo volumes of chloroform.The combined organic phaaaa uere eva- 
porated under a stream of nitrogen.The recovery of the extraction procedu- 
re was about 9S-9MLThe reaiduea were dissolved in 0.1 M buffer phosphate pH 
7.4.0ne elicuot of the solution wee used for cuentftetion by redioimuno ae- 
aay (ll).The results were compared by means of the Student t teat,and dlffe- 
rencee mere considered statistically eigniflcent when p value8 were less than 0.05. 

Aeeey far PG deoredetlve entynea.The kidneys were dissected se we 
previouely~cribed,ueahed ulth Ice c0~0.05 W HH2P04-NaOH buffer (pll 7.4) 
and lnrredletely homegenlted In a Polytron tlesue homogenizer (top epeed,lO ee- 
cone),in four voluaee of the same buffer et ggC.PG catabollzlng enzymea were 
measured in a eupernatent occurred at constant rate for 15 minutes et 20.000 
g.The method POP determining PG degredetive enzymes use adapted frm that of 
Pace-Aaciek et al (13).Allquote of eupernstant from medulla,were Incubated for 
differante perlode of time at 37TlC,uith the addition of 200 pool of @16C)PGE2 
(41.0 mCi/ma~ol),o~ l-16c-ffiF za! (40.0 mCi/mmol),end knoun amount of cold PGE2 
or PGF2, ,ae correepand,ln a total volume of 200 pl each incwbstim.The reec- 
tion Yae terminated by the addition ef 1 H citric acid to pH 3,end extracted 
three times with two volumes of chloroforn.The organic phase ~a8 removed end 
dried under stream of nltrogen.The refsldue uea redleeolved in M)11 of chloro- 
torr:methanol (l:Z,v/v),end applied to a ellice gel 0 thin layer plate,uhlch 
was developed twice in ethyl l cetate/ieo octane/acetic ecid/weter,(66:30:12: 
60,v/v),upper pheee),ee the solvent syetem.Awthantlc standards of PGF cu(Rf=.27), 
PGE 
WS H-F%& (R)=.69),were co-chrometografie a 

(Rf-.42) 15H-PGfza (Rfr.45). 15tUW-PGF 
5” 

(Rfx.47) lsH-FGE (Rf-.6$),end 
end viaweiitod by2epreylng the co- 

rreepandlng are65 of the plate ulth 10% aolutlon of phoephomolibdic acid in 
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cthanol,and heating at llOQC.Radioactivity Prom the thin layer plate zones of 
the sorci?fc ate88 uere determined by sutoradioqraphy,scraped Off the plate 
snd quantitated by counting in e liquid scintillation counter,uith toluene-omnl- 
fluor .4% mixture.lJnder the condition8 u8ed,non-enzymic decomposition uaa negli- 
gible.Product formation ma calculated fran tha emount of radioaotivity present 
in zonea migrating on thin layer ohrowtogramea,and the knouledge of the subatra- 
te pool size uaed in each tube,uith the corraction of recovery Co? extraction and 
separationAl the values are tha mean of five experiments,and are expre5ad aa 
the mean f S.E.Statiatical aigniflcance evaluated by non paired Student’s t test, 
and protein concentration by the method of Larry et al (12). 

Aaaulta.PG bioayntheai5 in rat renal nedulla.fha incubation of rat renal ma- 

dullary slices under basal conditiona,without tha addition of any cofactor,ra- 

aulta in tha production of considerable amounts of PGE2 and PGF2a(Fig,l).Tha 

rata of PGE2 eynthaala appears to be algnificantly higher than PGF2a.The spa- 

cific activity for PGE2 and PGFzcrwere 0.332 t 0.0306 end G-0372 2 0.0073 pmol, 

ag prot -1 . ain -1 , reapactivaly . 

Time course of PGE2 -2 cataboliem.PGE2 is converted into leas 

polar and chromatographycally wall raaolved product5 after incubation with au- 

parnatant of rat renal medulla (Fig. 1A) .Hatabollta 1 is idantlflad 88 l!%DH- 

PGE2,and represent8 the combined ectiona of 1%PGDH and 13-PGA(Fig. 4).No lStS- 

PGE2 la observed in this experimental conditlon,indieatlng 5 vary efficient 

transformation into ISKDH-PGE2,Matabolita 2 ie idantifiad aa 75KDH-PGF2,. 

JOO- A 

Time, min Time, min 

Fig.1 Convertion rate of PGE;, {A) and PGF7cr(9) by rat renal medulla 
supernatant.The incubation system consisted of eupernatant.ra- 
diolabeled PGEz (A) or PGFz~ (f3),and known amount (0.25 pg) of 
cold PGE2 (A) or PGF2cr(f3).Esch point represent the seen of 5 
experiments.Results are expressed as pmol of product formed 
per mg of protein. 

o-0 Metabolite 1 0-O Wtebolite 2 
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Since we 1~6s PGE2 aa substrete,the pre8ance of netebolite 2 involved the cm- 

bined action of 9K-R, 150POOH and 13-PGR enzymes (Fig. 4) . 

At 5 minutes incubations,%?% of the added PGE2 is converted in metabolite 1, 

with no aetabolite 2.At 15 minutee,metebolite 1 rapresent 43%,and aetabo- 

lite 2,3%.At 30 ninutee,60% of the added PGE2 is convarted in metaboli- 

te 1,and 6% in metabolite 2. 

Dehydrogensee specific activity use 12.32 t I.26 pm,ol.mg pret-‘. mln -‘,and gK- 

R specific activity uas 0.71 +, 0.25 pmol.mg prot-‘. ain -‘,indlcating that dehy- 

drogenase path&my is the main route of PGE2 Inactivationtin our experimental 

condltione. 

Lking PEF2,as mubatrate,we observed en increased traneformation into aatabo- 

llte 2,reachlng 22% at 30 minutee of incubation (Fig. 1B) .No metabolite 1 la 

observed et 5 end 15 minute5 of incubetion,reeching 6% at 30 minutea. 

The presence of metabolite 1 In this set of experirtnte,danonetretee g--H 

actlvity,which convertsl5KDH-PGF2, in 15KDH-PgE2 (14).Probably,eome of the me- 

tabollte 1 present at 30 mlnutee,uslng PGE2 ae eubetrete (Fig. 1A) ,riee from 

the activity of this anzyme,which implicatea 9K-R pethuay.The specific activi- 

ty for PGFmdeWrogen@ee wee 2.09 f 0.26 pmol.mg prot 
-1 -7 .min ,eignificantly 

lower then the rate of PGE2 cetaboliea. 

Influence of increeeina substrate concentration on PGEmand 

cataboliem.Fig. 2 share the activity profile5 for the catabolizing enzymes as 

a function of increaeing concentretion of aubetrete.It has been chosen 10 minu- 

tes of incubation,fn order to daflne the presence of 15KDH-P6E2 ee the product 

of the combined action of 15-PGDH end 13-PGR,with no implication of the ‘I-PGDH 

ectlvity (Fig 16 and Fig. 4) .The 1%P6DH activity is accounted by the preeence 

of 15KDH-PEE2.No SiQnifiCSnf 5mOUf’tt of 15K-P6E2 ie observed at any concentra- 

tion.On the other hand,9K-R activity is repreaented by the sum of 15%PGF2, 

and lWDH-PliF2a . 

The Profile of ~2~cetaboliem,in the preeenca of excess of wbatrate,is shown 

in Fig. 3.The Incubation use performed for 30 minutee,fn order to define the 

complete eequence of reactions (Fig. 1B) .ffi dehydrogenaee activity (repreeen- 
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Fig.2 Effect of’incraaaing PREp concentration on IS-PGDH activity (O-O) 
and 96-R activity CO-@,in rat renal medulls! ruparnatant.Tha in- 
cubations conditions are the same aa in Fig.1 &except that tracer 
@‘bclPlX2 use diluted with 5 different concentratiana ot unlabe- 
led PGE2,and the period o? time waa 10 minutea.Enzyme activity re- 
present the pm01 of product formed per mg of protein.Mean value *, 
R.0 of 5 experirnta is represented in each point. 

Fig.3 EItect of increasing PGFZ’Yconcantration on 15-PGDH activity (O-O), 
13-PGR activity (wand 9-PGDH activity (A-A).in rat renal me- 
dulla.Each point represent the mean of 5 experincnta.Incubation con- 
ditions are the same aa in Fig.3 A.except that tracer fi-%&%F2a 
was diluted blith diCIerant concentrations of unlabaled~PGF~~ ,and 
the period of time was 30 minutes.Calculation use described in Fig. 
2. 

ted by the sum of 75l+-PliF2a ,15MlH-P6F~ a ,and lSKDH-PGE2),incresae ulth the 

anount of eubstrete within the range of concentration of our experimental con- 

dltions.Sorne substrate lnhlbltlon Is observed for 9-PGDH actlvlty.fhla lnhlbl- 

tlon 1s likely due to ISKDH-PGFza ,uhlch accumulates during Incubation and acts 

as substrate for the 9-PGDH enzyme. 

Discusrion.The prement information cleerly indicates that rat renal medulla 

posseas n high rate of PG lnactlvatlon.Thle result la opposite with the concept 

that renal cortex 1s the sole atta of PG catabolism (3>.Thls finding la parti- 

cularly Important In the rat,bacaume PGE2,tha major PG of renal orlgln,constrlcts 

the renal vasculature (16,17),in contrast uith other speclas (181,snd potentle- 

tcs the vascular response of kidney to the vaeoconstrlctor effect af nerve ati- 

mulatlon (19) and norepinephrlne infusion. 
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-00” I5-PGDH, ~$‘=‘+cooH A13 R ,H~h-‘-+coo~ 
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Fig.4 Sesuenca of steps in the catabolism of PGE7 and PW7(rof rat ronel 
medulla. 

Thcee lacal actions of PGE2 makes neceaaary Ite rapid cetaboliem to establish 

normal kidney function uben,under conditions of stress or hcwmonel etimu~ation, 

e greet emownt of PGs are produced. 
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