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Effect of Arachidonic Acid on Renal Function of Dog.
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Abstract — Arachidonic acid which is precursor of prostagiandins, when administered (100.0ug/kg, or
100.0 ng/kg/min) intravenously, did not influence on renal function of dog.

Arachidonic acid, when infused (10.0 «g/kg/min) into a renal artery, produced marked diuretic action
accompanied with augmentation of renal plasma flow and with little changed glomerular filtration rate,
and exhibited the increased clearances of osmolar substance and free water, and the decreased reabsorp-
tion rates of sodium and potassium in renal tubules in only experimental kidney, but did not influenced at

all in control kindey.

The diuretic acition of arachidonic acid infused into a renal artery was not affected by pretreatment of
indomethacin (10.0 mg/kg. i.v) which is inhibitor of cyclooxygenase.

Above results suggest that arachidonic acid infused into a renal artery produced diuretic action
through direct renal hemodynamic changes, that is mediated by reduction of postglomerular resistance be-

ing caused by dilation of vas efferense.

Keywords [J Arachidonic acid, dog, kidney, diuretic action, renal hemodynamic changes, indomethacin.
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Table I—Protocol of an experiment showing the effect of arachidonic acid injected intravenously on renal function

of a dog

Female mogrel dog, 8.2 kg, fasted overnight.
10:00,

Anesthesia with pentobarbital sodium (30 mg/kg, i.v.). Trachea intubated.

10:10°, Infusion of 0.9% saline into a prog’s vein with a speed 8 mi/min. Both ureters catheterized for collection
of urine and a femoral artery cannulated for blood sampling.
11:40°, Prime injection of 410 mg cretinine and 50 mg PAH, the infusion switched to a solution containing 2.1g
creatinine, 280 mg PAH and 9g NaCl in a liter with a speed 4 ml/min.
11:20°, Collection of urine began.
Time (min) Vol (ml/min) sziz/mg F Coszfnz/mig)ﬁzo (#Eim i }(;0}:) WEf/Ir{n o (1(}%{)
0-10 4.20 40.9 92.0 432 -0.12 571.2 904 66.2 67.2
10-20 4.20 40.0 90.0 4.32 -0.12 568.5 90.6 67.2 66.4
Arachidnic acid 100.0xg/kg, i.v.
20-30 4.80 42.7 87.8  4.60 0.20 601.9 90.3 78.2 63.4
30-40 4.60 42.0 92.0  4.69 -0.09 606.3 90.1 75.9 63.9
40-50 4.60 434 93.1  4.60 0.00 596.3 90.5 84.2 61.2
Arachidnic acid 300.0 #g/kg, i.v.
50-60 4.00 424 96.3  4.29 -0.27 544.0 91.1 97.2 53.9
60-70 3.60 436 1009 4.16 —-0.56 520.2 91.8 115.2 47.2
70-80 3.25 420 1025 391 -0.66 497.3 91.8 113.8 45.8

Date from Expt. No. 466. Vol; rate of urine flow. GFR and RPF mean the glomerular filtration rate and renal plasma
flow, resp. Cosm and Cy,o indicate the clearances of osmolar substances and free water, resp. Ey, and Eg are
amounts of sodium and potassium excreted in urine. Ry, and Ry are fraction of filtered sodium and patassium rea-

bosorbed in tubules.
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Table II—Effect of arachidonic acid (100.0 xg/kg, i.v.) on renal function of dog.

-
M Control 0~ 10 10’ ~ 20’ 20" ~ 30’ 30" ~ 40’
Parameters
Vol (ml/min) 406+0.38  4.16+0.53 4.18+0.38 4.00+0.31 3.76+0.19
GFR (ml/min) 45.6+3.44  47.243.48 46.9+3.32 45.9+3.73 47.3+4.27
RPF (ml/min) 11084691  115.4+8.86 115.9+7.47 123.9+1050  120.6+8.93
Cosm (mi/min) 4264013  4.39+0.24 4.37+0.09 452+0.11 4.38+0.11
CH20 (m!/min) -0.2040.37 -0.22+0.39 -0.20+0.35 -0.562+0.24 -0.61+0.18
En (4Eq/min) 521.1:+29.51  538.1452.30 564.7+42.72 554.8+40.80  544.3+31.42
Ry, (%) 91.9+1.05  91.8+1.36 91.5+1.21 91.241.43 91.7+1.28
Ex (E/min) 59.842.18 68.1+4.26** 67.6+3.04%** 70.4+44.18%*  TL1+7.61%**
Ry (%) 72.842.99  69.743.96%* 67.0+3.83** 67.5+4.65% 67.645.51**

Mean + S.E. from 6 experiments. Significant differences from control values are not observed except the excretation
and reabsorption rates rates of potassium. Abbreviations are the same to that of Table I.
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Table III — Effect of arachidonic acid (100.0 ug/kg/min,for 40 min) infused intravenously on renal function of dog.

Time (min) Vol (ml/min) GF(il/miE)P ; Cos?r:nl/mir(f) 0 (pE}?fr?ﬁn) 1()3}5? (/.tEIj/Ir(nin) (I(}/f)
0-10 2.98 414 1031 230 068 5879 903 675 75.0
10-20 3.03 42.5 102.5 2.40 0.63 591.7 90.7 68.6 774

Arachidnic acid 100.0u g/kg, i.v.
20-30 395 476 1176 266 059 6078 915 750 79.1
30-40 ' 3.05 41.4 112.6 2.39 0.66 570.4 90.8 76.5 67.0
40-50 3.25 41.4 112.4 2.42 0.82 621.4 90.1 88.0 54.3
5060 3.10 02 1044 219 091 5197 904 872 53.4

Data from expt. No. 495. Abbreviations are the same to that of Table I.

Table IV — Protocol of an experiment showing the effect of arachidonic acid infused into a renal function of a dog

Female mogrel dog, 13.5 kg, fasted overnight.

9:20' Anesthesia with pentobarbital sodium, 30 mg/kg, i.v.

9:30" Infusion of 0.9% saline into a prolegs vein with a speed 10 ml/min. Both ureters cannalted through medi-
an laparotomy and urines collected separately.
Prime injection of 680 mg creatinine and 81 mg PAH, Infusion changed to a solution containing 2.7g creati-
nine, 370 mg PAH and 9g NaCl in a liter with a speed 5 mi/min.
Left renal artery was cannulated with curved 24- gauge needle through flank incision and infused with
saline of a speed 18 mi/hr.

11:10°

11:30°

14:40° Collection of urine began.

Time Vol
(min) (ml/min)

GFR RPF

Cosm CH 0 ENa RNa EK RK
(ml/min)

(ml/min) * (4E 4/min) (%)  (Eg/min) (%)

L R L R L R L R L R L R L R L R L R

0-10 1.95 1.85 34.5 37.7 73.8 72.8 2.40 2.74 -0.45 -0.99 277.0 340.8 94.7 94.2 29.3 34.1 82.1 81.9
10-20 2.00 1.90 34.6 37.3 72.7 73.7 2.47 2.79 -0.47 -0.89 284.8 351.3 94.5 93.7 31.0 33.8 82.1 81.9
Arachidonic Acid, 10.0 #g/kg/min, into a renal artery
20-30 590 1.90 38.8 37.4 99.8 75.1 5.21 2.93 0.69 -0.98 702.1 381.2 88.5 93.2 50.2 31.1 75.4 81.2
30-40 6.30 2.05 38.1 39.1 99.3 80.4 5.68 3.07 0.62 -1.02 709.4 400.8 87.6 93.3 50.4 31.8 73.5 84.1
40-50 5.50 1.95 36.1 36.6 98.7 76.8 4.71 2.98 0.79 -1.03 584.7 381.2 89.2 93.1 46.8 34.7 74.1 81.0
50-60 4.30 1.90 35.3 37.0 89.8 79.2 3.85 293 0.45 -1.03 484.2 387.6 90.9 93.4 44.3 35.2 74.9 81.9

L; left (experimental) kidney. R; right (control) kidney. Abbreviations are the same to that of Table I.
Data from expt. No. 473.
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Table V—Effects of arachidonic acid (10.0ug/kg/min)infused into a renal artery on renal function of dogs.

Times
Control 0’ ~10’ 10’ ~20° 20"~ 30’ 30" ~ 40’
Parameters
. L 2.78+0.53 4.93+0.88%** 5.21+0.91%** 4.69+0.75%** 4.354+0.58***
Vol (mi/min)
R 1.74+0.07 1.76 +0.09 1.80+0.08 1.71+0.07 1.09+0.08
GFR (mi/min) L 28.6+1.41 31.3+2.54 30.5+1.99 29.2+1.78 28.8+1.69
R 26.9+4.27 26.5+4.11 27.2+4.51 27.3+3.92 27.3+4.37
e e e LR ] * % % & kK
RPF (ml/min) L 68.1+5.02 83.1+£6.73 87.0+8.98 82.8+7.88 78.1+7.11
R 60.6+7.41 66.91+8.19 65.7+8.97 67.1+8.37 65.8+8.46
. L 2.75+0.43 4.3140.78*** 4.53+0.83*** 4.07+£0.71%** 3.82+0.62***
Cosm (ml/min)
R 2.09+0.29 2.15+0.29 2.18+0.29 2.15+0.27 2.121+0.24
. L 0.04+0.20 0.62+0.12%** 0.68+0.07*** 0.62+0.09*** 0.53+0.15***
Cy,o (ml/min)
z R 0.39+0.19 | -0.38+0.28 -0.38+0.20 -0.43+0.21 -0.4440.22
. L | 287.4+29.15| 514.4184.31*** 528.24+86.30*** 473.2167.22*** 448.44+54.73***
Eya (Eg/min)
R | 251.9+45.82 | 256.6+49.85 257.8+52.33 256.0+44.43 255.0 +68.21
Ry, (%) L 93.110.85 89.14+1.40*** 88.41+1.62%** 89.041.47*** 89.3+1.47***
0
Na R 92.11+1.48 93.640.58 913.7+0.66 93.7+0.32 93.8+0.19
L 34, . . 31** . . L04£5.51%** 42.944.07%**
Ey (1E /min) 9+6.38 46.0+7.31 46.4+6.89 43.04+5.51 9+4.07
R 28.2+2.11 28.4+2.02 27.2+1.27 27.4+2.41 27.7+2.75
Ry (%) L 74.9+5.48 70.6 4+4.49** 69.4 +4.58*** 69.9+£4.19*** 69.7+3.64***
0
X R 76.1+4.31 76.04+3.52 76.61+4.46 80.0+3.63 77.3+3.53

Mean +8.E. from 6 experiments. Asterisks are significance of difference from each control value.
*=p<0.05, **=p<0.02, *** =p<0.01. Abbreviations are the same to that of Table I, III.
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Table VI— Effects of indomethacin on renal action of arachidonic acid (10.0ug/kg/min) infused into a renal of dogs

Times
Control 0 ~10¢ 10’ ~20° 20’ ~ 30’ 30’ ~40°
Parameters
. L 1.71+0.31 2.68+0.15%** 2.92+0.10%** 2.82+0.08%** 2.69+0.11***
Vol (ml/min)
R 2.24+0.29 2.18+0.47 2.20+0.34 2.03+0.36 1.84+0.32
. L 15.5+1.54 17.1+2.50 19.2+1.35* 18.4+1.35* 17.9+1.37
GFR (m{/min)
R 20.9+£0.93 21.2+1.29 21.8+0.99 21.2+1.23 19.0+1.00
. L 35.7+4.36 56.2+10.2%** 58.8+10.11*** 54.3+10.13*** 53.0 £ 8.58***
RPF (ml/min)
R 43.4+3.99 55.4+7.81 55.1+8.40 53.9+8.06 54.4+8.41
. L 1.83+0.29 2.33+0.256** 2.64+0.28** 2.57+0.11%* 2.44+0.12**
Cosm (ml/min)
R 2.464+0.22 2.42+0.32 2.40+0.35 2.45+0.46 2.16+0.32
. L -012+0.14 0.35+0.28*** 0.28 +0.14** 0.25+0.16** 0.25+0.16**
CH 0 (ml/mm)
z R -0.23+0.15 -0.24+0.07 -0.20+£0.11 -0.42+0.12 -0.32+0.07
. L 235.9+38.15 307.3+41.92*** 350.8+23.45*** 335.5+9.82*** 324.14+13.91***
Ena (UE/min)
R 313.3+23.21 310.3+38.6 304.3+44.72 288.3+45.24 269.6 + 38.60
Ru, (%) L 90.2+1.13 87.6+0.93** 87.6+0.86** 87.6+0.78** 87.7+0.88***
0
Ne R 90.0+0.46 90.4+0.77 90.7+0.96 91.1+1.05 90.5+1.47
. L 26.7+4.22 32.6+3.91** 35.0+3.77 34.1+3.52** 33.1+3.62**
Eg (LEg/min)
R 33.5+5.14 33.5+6.33 34.1+5.68 33.0+£6.20 31.6+5.48
Ry (%) L 65.6+4.34 58.5+5.48** 63.2+3.87* 62.7+3.64 62.7+3.78*
0
K R 68.7+3.58 69.542.52 70.2+4.14 69.9+3.94 65.7+7.33

Mean+ S.E. from 6 experiments. Indomethacion (10 mg/kg) was administered intravenously. Abbreviations are the

same to that of Table IV.
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(RPF)9| T3 s veblsict, veolrl BE
B3 BEKS BREZE (Cosms Cuzo) 5 THe] AR
ol #EmE el R Na*#l K+o] dhtE
(Exe® Ex)9) 5213 el BRI Na*
# K*e] HREE (Rt Ro)o ARER] 85
veldiolct, zeiv BHRE-S 2488004 /Mo
b5 BES + g

3 HEWRAS arachidonic acid ¢ B/ER-S
cyclooxygenase & A4l indomethacin &R
7 $esitol] ofsle] S Whx] gighc),

o]4ke] #EHE 2 ®ol arachidonic acid & EH:HY
Ql By 8L B0 vas efferens & 3ROl
w2 postglomerular resistance & iAol K-S
= oz @Egc),

Arachrdonic acid & 3% Bk AR L1}
& FIR(ERC] #1371 AS HEdeled 2 AA B
MERE Ao BERES FRIK HIE 5 4 Utk
o] wsiel JRepe] Nat®h Ko #inet BHRE
o218l Natz} K+o| FRikERo] Hbs97] wfFo]
o}, o] o] BHREIAL FRKkITHSE T
EMREC ek #Esch, vkl EAMRE

2 EAEN MY Na HBIRUENH = Na wAdske] 8
Kot g Cizo®l BT 7FHE Zloli Henle's
loop A9 Na ikl #] 4] Na wi4dake]
Eimet Cuo WY o BiEsEHS RS 71AE A
olth, EAKMIREANA Korol Na Hikikel wtet %
sEAyC 2 HiRKs! Y] wliol Nao FHRMK7L #
Hepd 28] %5EEel THL nephronel #H5%
Aoli 7 FhpolA Vet ulel 7ol JRer Na w
Aekel et oF&®l Cupo o Cosm®t 3BINZE M
& Aol7] wiFelct, 1819 22} arachidonic acid
£ BER EASIE W e FRER 71H2
BEinel BMREAY BWE SRR B
e = gl A 2o o #ihy RPF 9 B@Ed
Himet GFR 9 Aol <3 @&sr2: (filtration
fraction=GFR/RPF X 100=FF)7} %23l @b
319371 wirol BRI 18 8ol <%t BRE
28 PERE 471 sich, Bl mikel HEResiR
EASL A (vas afferens) ¥ &RHE (vas effer-
ens)$] FHEMIS] tone o #BEholl (kSlo] FWEHEL
i}, 20 {T4@3] FEASIE vas afferens 9} tone ©}
BWbstel olRle] iR Bt 3l IKdase]
sk olel M= Bmkel HBE WmE7L B
sht o] #Bolx FFol& #LE 71Aex] ¢4+
t}, K¥E vasefferens 9 V= BOK Bt
WAk \ins se=2 FF < #metA =+
olo] ##3K, &0 tone ol ) =& postglomerular
resistance & HPElE BitES Einet R
of FERRS] FeAZ W Bk Bt o),
gt FF = @AsiA "o, & R #R RPF
© BEslA Ehnsidledls GFRE 7 i
flo| 7yt F#tsiglome FFo B Jehigl
ok, ze{oE BEARY AR b =2
vas efferens 9] # % ¥} postglomerular resis-
tance ¢ @Al EESCL £ 4 ok, vk
Bl A WBY Na®el @it ¢lgir] sldol R
ol wid=l= Na®Ee #ine BHRENA Na
R lElo] e Aoz Azet 4 ol girl,
aeivt ez ARREl= FIRERIA Jehe
RAAE MRES Na-pump 2l #el=t BRE A
o8 ¥ 4 o, dustd RE] #@net R
Na wi4z}, = RPF o= HHARMRS Bare 23]
2 arachidonic acid ¢ FlR{ERC] BHURE <
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gk o] ozl Bimife] saEhol HEEEE Aoz
RIS 4 9l7] wifoloh,

BT Y] MR w2 SRR Q)
ol ] Na #WRILE < 3slA  peritubular,
membrane ol 3£ active Na-pump ol 4k3h+jat
o] ohz}l, peritubular capillary 8¢ physical
force B colloid osmotic pressure 2} hydros-
tatic pressure ol f&k3lolA] A BES W= Ao
2 okeA glvh, =g BRIMKT Ko SR M
Bjo] BHate] vl o] iEFE IR 9l

Slob AL BigAE MRS EE FBEESH o
A arachidonic acid ¢l FlE{EFE RPF | #k
ot FF 9 @il BBisted Aa% 4 ok
Arachidonic acid ¢ #%#3ij°) FF+ 423, =
2}4] postglomerular plasma flow = 58 m//min
7} =" postglomerular oncotic pressure & 43
mmHg (25%58/100=43)% i arachidonic acid
%ol BARER Al 28l A9 FF = 353}, ol
w¢] postglomerular plasma flow + 65m//min
o] w postglomerular oncotic pressure + 38
mmHg 2 j#A-3r}, =3 postglomerular blood
& #nske g hydrostatic pressure = &g 7
ojt}, wakA o] F six WELe 2T lateral
interspace 28| capillary lumen N2.9 filtrate
o FHRME IR 7o) tight junction 2 &S
tubular lumen R2.9] S¥fEe] AXA Hol HiIK
Yol L deld ZAog AjzbEch 2429 mgl
kallidin ¢ ‘EBgoll4l vehb= Zx3 GFR glo]
RPF o] #ine BRERMMTS] BAS HimiEiE
Foll of3le] BEEMMAC] ke EoRtte] mis
o E BRI S K TAIZthe 2o &9
A et 220 ozl AL Al E o ara-
chidonic acid BERAS FIURIEFFEELS postg-
lomerular resistance &) #Beb7t FREQ Aoz
Brret,

919} 2-& arachidonic acid ¢ BEMRRS B
YEFBE#® ) prostaglandin E;vd A9 fER=- %L
e BEOY 3 =F Rl SR vl
Zo| arachidonic acid 8] o] 71x| BEERS
prostaglandin 2.2 3§k $ojlo} 7 fEATEEH ]
TREstehE A3 BIAA £ o & BERolA el #%
# 2 arachidonic acid @] ®E#A/EA ] ok g
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prostaglandins 2 2 #{t, %2 EHCZ IS 4
ot ol HEd 4 ¢lv AL F Bl
indomethacin 32| #EE#M:ol}. Indomethacin *|
2]l 7}l 4% arachidonic acid & fEF-S HIRT3)
vrebgdth, =3 o] indomethacin®] BB
cyclooxygenase o] &2 Elrel et Ford oo
B MBI e nejog A CEERelA el
arachidonic acid ¢] BE/ER2 prostaglanding
o290 8l % 1Rl ohel EikERCZ A7d
o}, e MRS arachidonic acid 7} BhEHAE
off fAldee] FES vlAx] X3 L oA Y4
Al7t, wiAl iagolct, BEMRAS HEES 10.
0 ug/kg/min l¥] Hste] ##lRACT< ol 10f%3]
100.0 pg/kg/min %k, A+ 100.0 pg/kg, iv.s
AL ofolzba A7HE 4 9let 100.0 ug/kg/min,
iv.e A3 gl #Esv Eolzlute A47A
Foth, 2T Bl RS XA Eshe
& arachidonic acid 7} #IKA FAA] BiEA
EAEZ] Fiel Al o1" enzyme ol 9]3ted 4
% ol wet BERC] JehtA] = Aoz
AzveEoh, oA ¢kw ke araohidonic acid
7t BERA AR BEEAES Jebd Aol
t]2-o] B#iRol4 prostaglandins &% #4353
BEEEHS HeEhE Aelebd BRRIERS e
RS Zle]l Hrd, vz oz
arachidonic acid B8/} BEERT veblEs A
o2 A7EE Ao] Y REWE el

Arachidonic acid & #I&A #&84] 100.0 ug/
kgolAl —ite] mEMTE veligient 100.0
ug/kg/minol A= MBS b A3 RS v]A) =]
Rt GREER).

ulebA #8lkAS] arachidonic acid o BigEmel
FHo] M bel whe 7o} ohdo] 3tAlsir,

o

», §

oL O [s]
I 7/if

]

#

Prostaglandins ¢ §iB&f8<] arachidonic acid
£ Nl BiRAel #8stRS = (100.0 pg/kg, 100.
0pg/kg/min) EhEEERE kol FRM RS
u]xz]  ekgkot & BENMRANS arachidonic
acid A (10.0 ug/kg/min)S FEAE Rl Fal
g FIRMEAETS 8o BmitE (RPF)E #A=87)
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i R

st ot AkERis R (GFR)-& st
ozl TEE ¥ Bk BERE (Com, Cuo)
el ogo] JReh Nat®t Kol vl e (Eye, Ex)
o] WA= on BMREN Natat Kol Hik
ZE (Rya, Re) Sl AEHQ BAE e, 2
b HRE-S 2 il %Y #MLE REY
4 3l

% EEMRAS] arachidonic acid ¢ FIR{ER-S
cyclooxygenase 2| #fPEI2] indomethacin 9] #
BRA ol fkslol RAES Hbx] eigket,

LLES] #5325 Mo} arachidonic acid + FIRIE
A& el o] arachidonic acid ¢ E##I2
B M2 8L BN vas efferens o] Kol wl&
postglomerular resistance 2| ol #BRE = A
oz Rkl

x &
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