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On the Mechanism of the Action of Acetylsalicylic
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Department of Pharmacology, Chonnam University Medical School

(Directed by Assoc. Prof. Young Johng Kook)

Acetylsalicylic acid, administered intravenously in a dose of 120 mg+250 mg/h, markedly decreased

the urinary excretion of sodium- and chloride, and slightly depressed potassium excretion, so ithat the
ratio of urinary concentrations of potassium to sodium increased after ASA. Osmolar and free water
clearances also diminished during water diuresis, and free water reabsorption (T°H,;0) decreased after
ASA during mannitol diuresis. Glomerular filtration rate and urine flow rate changed little.

When infused directly into a renal artery, ASA exhibited identical action on both kidneys, indicating
that the renotropic action is mediated by some endogenous “humoral agents or by some metabolites of
ASA.

A dose of 100 mg i.v. of spironolactone, a aldosterone antagonist, slightly reversed the renal [effect
when given during maximum action of ASA. Ethacrynic Tacid could display its full diuretic action
unhindered during maximum ASA action.

Above observations lead to the suggestion that acetylsalicylic acid might release aldosterone and the

action on electrolyte excretion may be mediated by the mineralocorticoid.
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#1 == acetylsalicylic acid(ASA 2} Bg3H) 7 A &
Bl A 4%e 2dFE RENY BRE
oh WA 2054 580 HEHE ASA 120mg ¢ B
IERE FAbsta ol olA Hfgrhel % 260mgol ¥
 FHEE AASA ol 20~40 Skl e B2 A5
7 glovh HEE 40 R & ASA 9 F&o] el
A=skg o
o9 RE-L 3.55ml/min. &J A 2.70 ml/min. & ¥ 72
£ 8 e o HBBEEECe) e A3t okt

Table 1. Protocol of a representative experiment showing the effect of acetylsalicylic ‘acid on the renal

function of the dog

female dog, 15kg, fasted overnight.

9 ! 30 anesthesia with pentobarbital, 30 mg/kg i.v.
10 : 00 beginning of infusion of a solution containing 2% mannitol and 0. 40/ NaCl, with 5 ml/min,
12.. 20 prime -injection of 750 mg creatinine.

#  addition of creatinine (3g/L) to the mfuswn solutxon

15 : 00 collection of urine began.

P * Vol, Cer UNaV UKV  UCIV ‘ Cosm  CH;0
Time(min.) (ml/min.) (4 Eq/min) UK/UNa (ml/min.)
0—20 3.65 65.7 325 60 428 0.183 5.96 —2.31
20—40 3. 45 64. 3 311 63 412 0. 203 5. 96 —2. 51
40 120 mg ASA iv.+250 mg/h. ASA ,
40—60 3.55 58.1 316 62 400 0.19% 588 = —2.83
60—80 3.25 66.5 270 54 303 0. 200 5. 54 —2.29
80—100 2.70 64.0 162 41 288 0.253 465 —1.95
" 100—120 2.70 65.6 108 31 255 0. 287 437 —1.67

. Abbreviations: Vol=rate of urine flow. Ccr—clearance of creatinine.
UNaV, UKV and UCIV are amounts of the electrolytes excreted in urine.

Cosm=—osmolar clearance. CH;O=free water clearance.
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Table 2. Influence of ASA on renal function of the dog
No. of Vol. Cer UNaV UKV ucrlv Cosm CH,0
exp. (ml/min.) (¢ Eq/min.) UK/UNa (ml/min.)
3 Cont. 2.85 43.9 293 36 242 0.122 2.42 0.43
ASA 1.70 34.8 210 26 160 0.122 1. 83 —0. 13
4 Cont. 4.08 50. 7 554 41 525 0. 075 4.57 —0. 50
ASA 4,40 46. 4 568 48 575 0. 084 4.75 —0. 35
5 Cont. 2.90 54.3 205 35 280 0.169 3.51 —0. 61
ASA 3.22 49. 6 138 19 233 0.139 3.32 —0.11
6 Cont. 3.55 65.0 318 59 420 0. 193 5. 96 —2.41
ASA 2.70 64. 8 135 36 257 0. 269 4.51 —1.81
7 Cont. 5.59 74. 2 682 87 618 0.127 7.62 —2.03
ASA 3.58 66. 4 407 66 331 0. 162 5.38 —1. 80
8 Cont.  3.00 73.3 300 80 320 0.270 — -
ASA 6. 16 79.4 224 71 275 0.324 — -
15 Cont.  4.88 91.0 410 74 341 0. 180 6.67 1. 89
ASA 4. 85 90. 3 204 44 231 0.214 5.46 Q.51
9 Cont. 5.95 71.1 140 6 161 0. 046 - —
ASA 5. 85 70.7 117 10 121 0. 089 — —
10 Cont. 6. 25 55.1 72 22 133 0. 284 2.61 3. 064
ASA 4.05 48.4 72 21 107 0.295 1.9 2.14
11 Cont. 6. 30 63.5 203 58 218 0. 284 5.95 0.35
ASA 4,10 49.9 19 51 109 2. 740 5.44 —1. 34
12 Cont. 6. 60 38. 1 521 66 506 0.127 9.16 2.56
ASA 6. 80 42.2 590 100 582 0.171 9.30 2.50
14 Cont. 6. 20 52.2 56 8 84 0. 149 — -
ASA 6. 20 58.9 77 14 97 0.183 — —
Cont. and ASA denote clearance periods before and after administration of acetylsalicylic acid, respectively.
Mean values from two succesive periods are taken. On the upper part are data during mannitol infusion, [and

the lower during water diuresis.
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Table 3. Percent change after ASA administration

Volume Cer ‘UNaV UKV UCIV
Mannito! infusion Control 3.84+0.4 64.6+6.2 395-+63 59+8 392452
)] % change +0.5318.1| —6.1£5.1 —32+7.1 —2446. 4 —22+6.2
Water diuresis Control 6.3%0.1 56.0%5. 6 198489 32413 220+7. 4
(5) 9% change —13.8+8.7| —6.6+59 | —12-23 33+18 —13+12.5
Total Control 4.940.4 61.0+4.3 313+57 48+8 321348
a2 9% change ~5.5+10.6 | —6.3%3.1 —24+10 —0.4+12 —18+5.7
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Fig. 1. Effect of acetylsalicylic acid infused into one
renal artery on various parameters of renal
function, '
Solid lines, infused kindey, and dashed lines,
contralateral kidney.

Abbreviations as in the table 1,

et wtebd AFAA ¢85 714 3§ aldosterone
antagonist ¢] Aldactone o] ASA F Lo olwWgr I
"X &b ot BwA stgldt.

B2@ o192 48 34y el s
AelA 319 HEHA% ASAE 120mg i v.+250
mg/h o8 RE DL HBEIHEEL 49 ZxE
gojyt Naof W4 g 20 pEq/min. o BEENA A
Z&F Ve o] 200 FHel F5 144Eq S BTES 2
olz geov Kujdae 938 F79 e mold
ulebA K/Na 9 e 4% 448 vk &4 Aldactone
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Fig. 2. Influence of Aldactone(spironolactone) on the renal action of acetylsalicylic acid.
ASA was infused at a rate of 250 mg/h preceded by a prime injection of 120 mg, i.v. 100 mg Aldactone

was injected at the arrow.
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Table 4. A representative experiment showing unaltered effectiveness of ethacrynic acid during antidiuresis

induced by acetylsalicylic acid.

Time Vol Cer UNaV UKV UCIV Nareab Kreab Cosm CH,0
(min.) (ml/min.) (¢ Eq/min.) (% of filt) (ml/min.)
0—20 5. 68 76.2 699 91 633 93.7 64.0 7.7 —2.02
20—40 5.50 72. 1 665 83 602 98.7 65.0 7.53 —2.03
40 120 mg ASA iv.+250mg/h ASA
40—60 6.33 74. 4 629 80 553 9. 2 69..0 7.21 —1.88
60—80 4.65 68.3 502 70 447 94.9 69.0 6.29 —1.64
80—100 4.35 66. 2 470 74 411 95.0 68.0 6.28 —1.93
100—120 3.90 62.8 437 66 360 95.1 70.0 5.82 —1.92
120—140 3.25 69. 8 377 65 302 96. 2 73.0 4.93 —1.68
140 ethacrynic acid, 1mg/kg iv. ,
140—150 9. 60 — 1186 126 1190 — - 11.25 —1.65
150—160 13.05 54,4 1460 143 1597 80.8 20.0 13.37 —0.32
160—170 14. 90 58. 6 1610 149 1682 80. 4 28.0 14. 50 +0. 40
170—180 11. 40 — 1140 131 1232 - - 11.30 +90. 10

Abbreviations as in table 1.
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