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Excitatory junction potentials (EJPs) in the 
second-order ileal mesenteric arteries of a 
four-month-old hypertensive rat (b) compared 
to a four-month-old normotensive rat (a). The 
records show the largest EJPs recorded to 
supramaximal perivascular stimulation in the 
arteries studied (seven hypertensive and five 
normal rats; age range three to five months; 
stimulating pulse 100 V, 1 ms). The first EJP 
had a time course similar to that observed for 
EJPs in the other arteries from the hyperten­
sives. However, the second and third EJPs in 
the train of stimuli had faster time courses. 
These two EJPs were facilitated becoming so 
large as to activate peaked, presumably 
voltage-dependent responses. The mean 
peak amplitude of the first EJP recorded for 
each artery from the same seven hypertensive 
and five normal rats was 14.4±2.8 and 
2.3±0. 7 mV, respectively. The vessels were 
studied in vitro in a standard physiological 
fluid at 35°C with recordings made using 
intracellular glass microelectrodes filled with 
0.5M KCI. 

second messenger'. A second pathway for 
constriction is through activation of 
excitatory junction potentials which can 
summate to activate voltage-dependent 
calcium channels. Studies on the Wistar­
Kyoto rat, the genetic control for the hyper­
tensive rat, have shown that the resistance 
vessels have small excitatory junction 
potentials and undergo neurally mediated 
constriction predominantly through acti­
vation of a-adrenoreceptors'. 

In hypertension, structural changes 
occur in the walls of the resistance vessels 
(see refs 2, 5 for reviews). There is a 
considerable proliferation of smooth 
muscle cells, leading to a thicker wall 
through increased numbers of these gap 
junction-coupled cells. The sympathetic 
innervation is also increased. But, as for 
the resistance arteries from control 
animals with normal blood pressure, this 
innervation remains in the adventitia, 
forming synapses only with the outer layer 
of smooth muscle. These hypertension­
associated changes make traditional 
noradrenergic transmission increasingly 
ineffectual to the inner muscle. This arises 
through both the inner smooth muscle 
being further removed from the neural 
source of noradrenaline and there being 

1. Lee, R.M., Triggle, C.R .. Cheung, D.W. & Coughlin, M.D. 
Hypertension 10, 328-338 (1987). 

2. Head, R.J. Blood Vessels 26, 1-20 (1989). 
3. Hashimoto, T.. Hirata, M., ltoh. T.. Kanmura. Y. & 

Kuriyama, H.J. Physio/., Land. 370. 605-B18 (1986). 
4. Angus, J.A., Broughton, A. & Mulvany, M.J. J. Physio/. 

Lond. 403, 495-510 (1988). 
5. Folkow, B. Physiol. Rev. 68, 347-504 (1982). 

NATURE · VOL 348 · 8 NOVEMBER 1990 

SCIENTIFIC CORRESPONDENCE 

greater re-uptake of noradrenaline by the 
nerves. 

The finding of markedly enhanced 
excitatory junction potentials in the 
hypertensive rat compared with the 
control (see figure) is therefore of consi­
derable significance as it underlies a shift 
from chemical to electrical signalling. The 
enhanced sympathetic co-transmission 
would be expected to faCilitate recruit­
ment of all muscle layers, electrical 
signalling overcoming the limitations of 
the chemically mediated a-adrenergic 
mechanisms. Constriction should there-

El Nino prediction 
SIR-In November 1989 we made a fore­
cast, based on analysis of changes in the 
length of day, that an El Nino event has 
been developing since the previous one in 
1986-87 and that it would reach a peak 
intensity in the second half of 1990. We 
also predict that the sea-surface-tempera­
ture anomaly induced by the new 
El Nino event will be stronger 1 ~~ 

Since the El Nino event in ·E I 
1982-83, which was character- _';;:; 
ized by the anomalous warming 

than that in 1986-87. 

up of the sea surface water in the 

fore exhibit an increased dependence on 
voltage-dependent calcium entry compared 
with the predominantly a-adrenergic 
mechanism of the normotensive control'. 
This might explain the success of calcium 
antagonists in combating hypertension in 
the hypertensive rat and could be true also 
inman. 
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of the interannual change in day length are 
correlated with the strength of El Nifi.o 
events. Since 1962, the two strongest El 
Nifi.o events occurred in 1972 and in 
1982-83, and in both the amplitudes of 
interannual vanat10n in day-length 
change were larger. Thus the epoch and 
magnitude of El Nifi.os can be predicted. 
Our analyses suggest that the late 1990 
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autoregression (LSAR) that we have 1991. 
described'"1

' could increase the reliability 
of predictions based on changes in day 
length. 

Using astronomical data collected 
between January 1962 and October 1989 
(refs 12-14) we obtained a series of 
changes in day length over a 30-day inter­
val. According to the frequency band 
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