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Action of serotdnin on the renal function in the dog.

Byoung Chul Suh, M.D.

Department of Phdrmacology, Chonnam University Medical School

(Directed by Prof. Kyu Chan Cho,M.D. & Assoc. Prof. Young Johng Kook M.D.)

The action of serotonin (5-Hygdroxytryptamine) on the excretory function of the kidney

was investigated in the dog, utilizing the clearance method and the stop-flow technique,

It was shown that serotonin, 10 pg/kg/min, i, v., exerts a marked antidiuretic effects

and elicits a marked hemodynamic changes in the kidney: a highly significant decrease of

the glomerular filtration rate and a tendency of decrement in the renal plasma flow,

Little change in the systemic blood pressure was noted, and the participation of the anti-
diuretic hormone in the antidiuretic action was ruled out by adding vasopressin to the

infusion fluid. The stop-flow analysis showed that there is no evidence of altered activity

in the tubules by serotonin.

It was thus concluded that sedotonin elicits antidiuresis in the dog by decreasing glome-

rular filtration rate, which results from the constriction of Vas afferens in the glomeruli.
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(Table 1) Effect of Serotonin on renal function during osmotic diutesis in the dog.

Exp. 3, female dog, 10.2kg, fasted overnight.
9: 45 Peutobarbital, 30mg/kg i.v.

Infusion of 0.9% saline into the cephalic vein with 2ml/min.

9:50 1U Vasopressin, i.m. 4-400mU/hr i.v.
reatinine 550mg, i.v.

11:15 Prime injection of PAH 65mg,

” Infusion of a solution containinﬂ?,OOmg PAH, 2.22g Creatinine, 9g NaCl and 50g Mannitol

in a liter with a speed of 5ml/min.
Time Volume Cran Cer. r FF Nagine Naexer Kiite Kexer Cosm Cuyo
(ml / min) (mEq / min) (ml' / min)
12 : 50~13 : 00 10.3 178 41.2 0.23 6. 69 0.63 0.10 0.04 ,8.55 1.75
13: 00~13 : 10 9.5 159 39.3 0.25 6. 49 0.51 0.10 0.04 7.45 2.05
13:10 Infusion of Serotonin, 10zg/kg/min, begun.
13:15~13:20 5.2 139 29.2 0.21 4.99 0.21 0.08 0.03 5.12 0.08
13:20~13: 30 6.3 143 30.3 0.21 - 5.18 0.25 0.09 0.06 5.62 0.68
13 : 30~13: 40 6.2 137 29.1 0.21 5.11 0.22 0.09 0.05 5.54 0. 66
13 : 40 Infusion of Serotonin ended.
13 : 45~13: 50 10.8 163 37.4 0.23 6.42 0. 56 0.10 0.06 9.15 1.65
13 : 50~14: 00 11.1 146 26.8 0.25 6.46 Q.66 0.09 0.05 9. 40 1.70

Cpan and Cer are the clearances of PAH and creatinine, respectively. FF=filtration fraction, calculated by div
iding Cer with Cpar. Nague and Ko are amounts of sodium and potassium filtered through the glomeruli, and
are calculated from the formula: Px X Cer X 0.95, where Px is the plasma level the cation, Cer the clearence
of creatinine, Q.95 being Donnan factor. Naexer and Kexer are excreted amounts of the electrolytes in the urine,

calculated by multiplying the concentration in urine with the volume. Cosm(=Osmotic clearance) VX AU,where

AP

AU and AP are the freezing point depression in °C, measured by kryoscopy. Cupo=V—Cosm, = denoting the

free water clearance.
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(Table 2) Effect of Serotonin on the renal hemodynamics in the dog.

— RIS Aol BRBkES] B Serotonin ol fEFI—

CPAH Ccr‘ FF
(m//min) (m!/min)
before after diff. ‘ before after diff, l before after diff.
159 139 —20 40.0 24.7 —15.3 0.251 0.178 —0.073
169 140 —29 40.3 20.7 —10.6 0,238 0.212 -0.026
111 119 -+ 8 40.6 36.7 —3.9 0. 366 0. 307 —0. 059
161 139 —22 47.6 3b. 4 —12.2 0. 296 (. 254 —0.042
143 154 —+11 43.9 38.0 —-5.9 0. 306 0. 249 —0., 060
Mean ~10.4 ~9.58 —0.052
+S.E. +8.3 +2.08 +0. 008
P value ns <0.01 <0.01

Cpay is the clearance of PAH(=effective renal plasma flow), Cer is the clearance -of Creatinine, which is the

measure of glomerular filtration rate.

FF =Filtration fraction,

Mean values from two successive clearance

periods before and after the beginning of Serotonin infusion, and their differences were given. Below are the
means from five experiments with their standard errors and p values. ns=not significant.
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