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The effect of intrarenal infusion of PAF-acether was studied in dogs. PAF-acether in­
fusions caused a dose-dependent decrease in glomerular filtration rate, renal blood flow and
urinary flow and electrolyte excretion, without significant changes in mean arterial pressures.
In addition, the higher doses used caused also increases in packed cell volume, and decreases
in plasma proteins and leukocyte and platelet count, whereas the lower doses did not elicit
those changes. These data suggest that PAF-acether causes an impairment in renal function
which is in part mediated by vasoactive substances released from platelets and leukocytes.
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When initially described, PAF-acether
was conceived as a mediator involved in
inflammatory, immunologically-mediated
reactions (3, 16). Later, a wider spectrum
of actions has been defined, exceeding the
functions originally proposed (17). At
present, PAF-acether has been identified
in different biological fluids, i.e. urine
(20), saliva (5), amniotic fluid (10) and
blood (8). Neutrophils (9), monocytes (9)
and renal medullary interstitial cells (11)
have been found to be capable of syn­
thesizing and releasing PAF-acether.

* To whom all correspondence should be ad­
dressed.

PAF-acether has also been recovered from
the effluent of isolated kidneys perfused
with ionophore (18). Recently, a signifi­
cant role has been suggested for PAF-
acether in shock (4), and potentially del­
eterious action on coronary circulation
and myocardial function has been demons­
trated (16, 20). In this case, the significan­
ce of PAF-acether as a compound mediat­
ing the liberation of vasoactive mediators
(thromboxane A2, leukotrienes) has been
raised (12, 14). When PAF-acether is ad­
ministered by intravenous (i.v.) route, it
elicits a potent hypotensive response, with
a fall in peripheral resistances and a reduc­
tion in cardiac output, both by altered
myocardial performance and fall of 
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circulating volume due to massive vaso-
permeability (4, 19).

The purpose of this paper was to study
the effect of different doses of PAF-ace-
ther on the renal function of anesthetized
dogs by direct infusion in the renal artery.

Materials and Methods

Nine male mongrel dogs, weighing be­
tween 25 and 35 kg were studied. Under
pentobarbital anesthesia (40 mg/kg i.v.)
and with artificial ventilation (Howard res­
pirator), right femoral, brachial and renal
(via spermatic vein) veins were cannulat­
ed.

A catheter connected to a pressure
transducer (Grass) was introduced into
the femoral artery. The left renal artery
and the two ureters were exposed by a
mid-abdominal incision. A magnetic flow

fjrobe (Nycotron) was placed around the
eft renal artery and a right-angle curved

needle (23 gauge) was introduced into the
same artery. Both urethers were also can­
nulated. Initially, 200 ml of 0.9 % saline
were injected by the brachial vein for re­
position of surgical losses, and a 250 ml/
n infusion was maintained during all the
experiment, to assure fluid replenishment.
After completion of the surgical proce­
dure, inulin (50 mg/kg i.v.) was infused in
10 min., and then a solution of 0,84 mg
inulin/kg-’ min-1 in saline was continu­
ously administered by the femoral vein.
Graphical registration of arterial pressure
and renal blood flow were obtained
throughout the experiment. Animals were
allowed to stabilize during one hour and
after this time, a basal 20 min period was
initiated with separated left and right ure­
ter urine collection; blood samples were
obtained from femoral artery and renal
vein, in chilled glass tubes with sodium
EDTA, at the end of the period. Then,
PAF-acether infusion was started by the
left renal artery to achieve an intrarenal
concentration of about 10-8M, with urine 

collection. After 20 min blood samples
were obtained as in basal period.

The same procedure was repeated with
PAF-acether concentrations of 10-7, 10~6
and 10~5M.

In blood from the femoral artery,
packed cell volume, leukocyte and platelet
count (Coulter) and Na, K, Cl and cre­
atinine were measured (Astra 4 autoan­
alyzer). Na, K, Cl and creatinine were
also measured in each urine sample. Data
were analyzed statistically by the paired
Student t test, considering p < 0.05 as sig­
nificant.

Results

Data of basal values of separate renal
function are shown in table I. No signif­
icant differences between left and right
kidneys were observed.

Figure 1 shows the percent changes in
mean arterial pressure and left renal blood
flow with the different doses of PAF-

Table I. Basal values of renal function.

Left kidney Right kidney

GFR
(ml/min) 16.7 ± 3.5 18.8 ± 3.2

RBF
(ml/min) 98 ± 20 109 ± 20

FF
(%) 17 ± 2 17 ± 2

U.V.
(ml/min) 0.69 ± 0.1 0.97 ± 0.12

uNav
(pEq/min) 76 ±7 85 ± 7

UKV
(pEq/min) 42 ±4 46 ± 4

UciV
(pEq/min) 69 ± 7 77 ± 7

Abbreviations: GRF: Glomerular filtration rate; RBF: Renal
blood flow; FF: filtration fraction; U.V.: urine flow; UN, V:
urinary sodium excretion; UK V; urinary potassium excre­
tion; Ua V: urinary chloride excretion.
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Fig. 1. Changes in renal Blood Flow (RBF, K.),
Mean Arterial Pressure (MAP, □), Glomerular
Filtration Rate (GFR, O), in the infused and con­
tralateral kidneys, during the intrarenal in­

fusion of platelet activating factor (PAF).
Data are mean ± S.E.M.

1—T~T—T
lofl (PAFjM)

acether. It can be observed that mean ar­
terial pressure did not change with the
lower doses whereas it decreased slightly
with the higher doses. RBF shows a dose­
dependent response, with small decreases
at lower dose and about an 80 % decrease
with the higher dose. GFR shows a be­
haviour similar to that of RBF, without
significant differences in either kidney.
PAF-acether induced a decrease in filtra­
tion fraction for each dose assayed.

The percent changes in urinary electro­
lyte excretion, also show a dose-depen­
dent response, which is similar to that of
GFR (fig. 2).

No changes in packed cell volume, plas­
ma protein or cell count were observed
with the lower doses of PAF-acether,
whereas with the higher doses, leukocyte
and platelet count and plasma protein
concentration decreased, increasing
packed cell volume (table II).

Fig. 2. Changes in Urinary Flow (UV), urinary
sodium excretion (UNaV), urinary potassium ex­
cretion (UKV), and urinary chloride excretion
(UCIV) in the infused and contralateral (•) kid­

neys during the intrarenal infusion of PAF.
Dau are mean ± S.E.M.

Discussion

In the present study two different sit­
uations can be identified. First, with the
lower PAF-acether doses neither systemic
circulatory changes nor changes in plate­
lets or leukocyte concentrations could be
detected. Second, with the two higher
doses, platelet and leukocytes fell signifi­
cantly, and this was accompanied by

Table II. Changes in blood cell count and plasma proteins with different doses of PAF (M).
Significant differences (p < 0.05) vs basal values. Results are expressed as mean SEM.

Basal 10"® 10"7 10"® 10~s

Packed cell volume (%) 42.44 ± 3.9 40.08 ± 3.4 46.12 ±2.83 46.79 ±4.13 57.03 ± 6.1*

Leukocytes (pl-l) 7317 ± 1056 8180 ±1402 7760 ± 1464 5133 ± 1144* 3500 ± 451*
Platelets (x 103 pl-1) 159.7 ± 31.24 172.6 ±40.68 163.0 ±36.6 68.66 ± 12.2* 59.8 ± 14.9*

Plasma (g ■ 100 ml) 4.83 ± 0.24 4.81 ± 0.18 4.66 ±0.16 4.25 ±0.19* 4.02 ± 0.31

Rev. esp. Fisiol., 44 (3). 1988



J. C. SANTOS. E. SANZ. C. CARAMELO AND J. M. LOPEZ-NOVOA276

changes in PCV and plasma proteins, sug­
gesting increased vascular permeability
and fluid extravasation, both effects al­
ready described for PAF-acether.

Regarding renal function, the parallel
decrease in GFR and RPF observed with
the two lower doses could be caused by
the effect of PAF-acether per se on renal
structures, whereas the almost complete
abolition of glomerular filtration observed
with the higher doses seems also to be
caused by the intravascular volume con­
traction caused by fluid extravasation, as
well as by the vasoactive substances re­
leased by platelets and leukocytes in re­
sponse to PAF-acether (3, 13, 15, 17).

The fact that contralateral kidney also
shows the effect of PAF-acether could be
explained in several ways. First, a variable
amount of PAF-acether injected into the
renal artery could reach the contralateral
kidney, avoiding the action of renal and
plasma acetyl hydrolases in the first cir­
culatory pass (6, 7). However, if this were
the only cause, the effect in the contralat­
eral kidney would presumably be less in­
tense than in the infused kidney, which is
not the case. The other possibility is that
the effect of PAF-acether in the contra­
lateral kidney is mediated by vasoactive
mediators released from platelets and
PMN, and perhaps other tissues. How­
ever, the exact mechanism of the effect of
PAF on the contralateral kidney cannot be
deduced from this study.

The mechanism by which PAF-acether
directly causes severe reduction of RPF
and GFR seems to be multifactorial: PAF-
acether is able to constrict vascular
smooth muscle (15), thus increasing renal
vascular resistance; and PAF-acether can
induce mesangial cell contraction (1, 2, 21)
which can also decrease RPF and the ul­
trafiltration coefficient (Kf) and thus fur­
ther reduce GFR. This can be supported
by the reduction in the observed filtration
fraction.

In conclusion, from the above results it
may be deduced that PAF-acether can re­

duce severely the renal function. Thus,
this substance could be considered as a
potential important mediator of the renal
failure accompanying shock, sepsis and
other pathological situations which occur
with activation of inflammatory path­
ways. However, the exact mechanisms of
the renal action of PAF-acether should be
defined in further studies.
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Resumen

Se estudia el efecto de la infusion intrarrenal del
factor activador de las plaquetas (PAF) entre 10-8 y
10"6 mol/1, en la funcion renal en perros. La infusion
de PAF induce una disminucion de la tasa de filtra-
cion glomerular y del flujo sanguineo renal, dcpen-
diente de la dosis, y que no se basa en una dismi­
nucion de la presion arterial. Solo las dosis mas ele-
vadas producen aumento en el volumen hematocrito
y disminucion en la concentracion plasmatica de pro-
teinas, asi como en el numero de plaquetas y leu-
cocitos. Los datos sugieren que la infusion de PAF
induce una disminucion de la funcion renal, que pa-
rece ser mediada, en parte, por substancias vasoac-
tivas liberadas por plaquetas y leucocitos.

Palabras clave: PAF-aceter, Flujo sanguineo re­
nal, Tasa de filtracion glomerular, Activador de pla­

quetas.
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