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Arginine8-Vasopressin Inhibits Centrally Induced Pressor Responses by 
Involving Hippocampal Mechanisms 
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Administration of arginine8-vasopressin (AVP) or prolyl-leucyl-glycinamide (PLG) into a lateral cerebral ventricle reduced the 
magnitude of systolic blood pressure increase (pressor response) induced by electrical stimulation of the mesencephalic reticular for- 
mation (MRF) in urethane-anesthetized rats. Bilateral destruction of the dorsal hippocampus prevented the action of AVP on the 
pressor response. However, the effect of PLG was only slightly reduced by hippocampal lesion. Microinjection of AVP in the dentate 
area of the dorsal hippocampus mimicked the action of intracerebroventricularly administered peptides. The effect of a single injec- 
tion of AVP lasted at least for 60 min. Neither hippocampal damage nor peptide administrations resulted in changes in mean arterial 
blood pressure (basal BP). 

Bradycardiac response accompanied the BP increase during MRF stimulation. Hippocampal damage or intracerebroventricular ad- 
ministration of AVP and PLG failed to affect the cardiac response. Injection of AVP into the hippocampus tended to reduce the mag- 
nitude of cardiac responses caused by MRF stimulation. 

It is suggested that the inhibition by AVP of a pressor response produced by MRF stimulation involves the dorsal hippocampus. The 
action of PLG or related peptides seems to be, at least in part, through mechanisms not involving the hippocampus. 

INTRODUCTION 

Much data has been collected during the last de- 

cade suggesting that the hypothalamic neurosecreto- 

ry peptide hormone vasopressin (antidiuretic hor- 

mone) profoundly influences brain processes related 

to learning, memory,  sleep, drug addiction and toler- 

ance to opiates (for review see refs. 5 and l l ) .  It has 

also been observed that subcutaneous administration 

of this peptide facilitates cardiac responses that ac- 

company classical conditioning or passive avoidance 

behavior in the rat 3,4. The question that was raised by 

these latter findings is whether the cardiac response 

changes were correlates of the behavioral actions of 

vasopressin or were due to a direct peptide effect on 

brain centers involved in the regulation of the cardio- 

vascular system. In order to investigate this question 

a model was developed to study cardiovascular re- 

sponses evoked by the excitation of CNS structures. 

The posterior hypothalamus or the mesencephalic 

reticular formation was stimulated electrically with 

various frequencies or current intensities in ure- 

thane-anesthetized rats and the st imulation-induced 

increase in blood pressure (pressor response) served 

as the measure of centrally regulated cardiovascu- 

lar response 2. Lysine8-vasopressin and a fragment of 

this peptide, desglycinamide9-1ysineS-vasopressin, ad- 

ministered intravenously markedly at tenuated the 

pressor response evoked by posterior hypothalamic 

stimulation and increased the threshold to evoke a 

pressor response by the st imulation of the mesen- 

, cephalic reticular formation 2. Subsequently it was 

shown that these actions of the peptides are of a cen- 

tral nature. Intracerebroventricular  administration 

of arginineS-vasopressin (AVP) markedly reduced 

the magnitude of a pressor and bradycardiac re- 

sponse evoked by the stimulation of the mesen- 

cephalic reticular formation. This reduction appeared 

to be dose-dependent  in the range of 3-25 ng 26.27. 

Noradrenal ine is considered as an inhibitory 
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neurotransmitter in central cardiovascular regula- 

tion s,9. Intracerebroventricularly administered AVP 

increases the turnover rate of noradrenaline in lim- 
bic-midbrain areas and in the lower brainstem 23. 

Modulation of noradrenergic transmission, primarily 

at the terminals of the dorsal noradrenergic bundle 

system, was shown to be involved in the action of 

AVP on memory consolidationl4. The dentate gyri of 

the hippocampus which receive vast noradrenergic 
innervation from the dorsal bundle system 2~, play an 

important role in this peptide-noradrenergic trans- 

mitter interaction. Local injection of AVP into this 

area facilitated memory consolidation and increased 

noradrenaline turnover rate in situ 15. In addition, ex- 
tensive damage of the dorsal hippocampus prevented 

the action of vasopressin on avoidance extinction 25. 

The aim of the present experiments was to investi- 

gate whether an action of AVP in the hippocampus is 

involved in the inhibition of a pressor response 

evoked by CNS excitation. Therefore the influence 

of intracerebroventricularly administered AVP on 

pressor and bradycardiac response evoked by electri- 

cal stimulation of the mesencephalic reticular forma- 
tion was investigated in rats with extensive dorsal 
hippocampal lesions. In addition, the effect of prolyl- 

leucyl-glycinamide (PLG, OXT7_9), the C-terminal 
linear tripeptide fragment of oxytocin, was investi- 

gated in the lesioned rats. PLG appeared to share an 

inhibitory action of centrally induced pressor re- 
sponse with AVP 26,28, but it failed to affect forebrain 

noradrenaline turnover rate 29. Finally, the effect of 

local injection of AVP into the dentate gyrus of the 
hippocampus was also assessed. 

MATERIALS AND METHODS 

Male Wistar rats ( C P B - - T N O ,  Zeist, The Nether- 
lands), weighing 190-240 g, were used. The rats were 

housed under a scheduled light-dark regimen (light 
on between 06.00 and 19.00 h) and provided with ad 
libitum food and water. 

Centrally induced pressor response was studied in 

urethane-anesthetized (1.3 g/kg, i.p.) animals. A 
polyethylene catheter was introduced into the left 
iliac artery to measure arterial blood pressure by 
means of a Statham P23 AC transducer attached to a 
Grass polygraph (79C). A 0.1% solution of heparin 
(Leo Pharmaceutical Products, Ballerup, Denmark) 

dissolved in saline was administered through the 

catheter in order to prevent clotting. Heart rate was 

monitored with a biotachometer triggered by the 
pulse pressure. During the experiment rectal temper- 

ature was monitored with a thermistor connected to a 

telethermometer (Yellow Springs 46 TUC).  Body 

temperature was maintained at 37 °C by application 

of radiant heat. 

The rats were placed in a David Kopf stereotaxic 
instrument and a guide cannula (outer diameter 600 

~m) was stereotaxically implanted in a lateral ventri- 
cle. The coordinates were as follows: AP + 7.3; RL 

1.2~ DV + 7.0 according to Albe-Fessard et al. 1. A 

microsyringe with a needle protruding 100 ~m from 
the guide cannula was used for intraventricular injec- 

tion. Subsequently, a bipolar stainless steel electrode 

(diameter 150 ~m),  insulated except for the flat end, 

was inserted in the mesencephalic reticular forma- 

tion (AP + 1.4; RL 1.5; DV + 3.0). Stimulation was 

carried out by means of rectangular biphasic pulses 
from a Grass $88 stimulator. Current was isolated by 

means of a Grass SIU 5 stimulus isolation unit and 

regulated with Grass constant current units. Five-sec- 
ond trains of current were applied with an intertrain 

interval of 60 s. The duration of pulses was 1 ms and 
the interval between the electronegative and positive 

pulses was also 1 ms. Frequencies of stimulation were 
10, 30, 50, 70 and 90 Hz. In order to obtain a compa- 

rable base-line pressor response the current intensity 

that caused an increase in systolic blood pressure of 
50 mm Hg was determined at 50 Hz stimulation fre- 

quency. The average current intensity in intact rats 
was 70 ~A varying between 40 and 100/~A. The de- 
termined current intensity was then used for stimula- 

tion at the other frequencies. The various frequen- 
cies were applied randomly in such a way that each 
stimulation frequency was used only once in a stimu- 

lation series. The maximal systolic blood pressure in- 
crease (pressor response) and the maximal heart rate 
change as induced by the 5-s current train were meas- 
ured at each stimulation frequency. 

The experimental schedule was as follows: imme- 

diately after the first series of stimulation a peptide or 
vehicle was injected into a lateral cerebral ventricle 
or bilaterally in the dentate gyrus of the hippocam- 

pus. The stimulation sequence was then repeated 20, 
40 and 60 min after injections. 

In the first series of experiments 7 days before the 



st imulation studies the dorsal  h ippocampus  was le- 

sioned in a group of rats. The animals were anesthe-  

tized with e ther  and placed in a David  Kopf  stereo- 

taxic apparatus .  A stainless steel e lec t rode  (d iameter  

200 #m) ,  insulated except  for a 200 # m  tip, was used. 

The e lect rode was inser ted into two points of each 

hippocampus in o rder  to produce  bi la teral  destruc- 

tion of h ippocampal  tissue of total  width. The stereo- 

taxic coordinates  were as follows: A P  + 4.6; R L  1.0; 

DV + 7.6 and RL 2.5; DV + 7.5. A copper  rod of 5 

mm diameter ,  inserted in the anus, served as indiffer- 

ent e lectrode.  Lesioning current  (12.0 ktA for 20 s) 

was appl ied  by means of a rad iof requency lesion 

maker  (Grass LM 4). Control  rats were subjec ted  to 

the same opera t ion  procedure  except  that current  

was not applied.  

In the second series of exper iments  injections were 

given bi lateral ly into the denta te  gyrus of the hippo- 

campus instead of the lateral  cerebra l  ventricle.  For  

this purpose  a twin guide cannula d i rec ted  to the den- 

tate gyri bi lateral ly was inserted stereotaxical ly.  The 

coordinates  were as follows: A P  + 4.5; R and L 1.75; 

DV + 7.2. 

ArginineS-vasopressin (AVP;  pressor  activity 471 

1U/mg) and P r o - L e u - G l y - N H  2 (PLG)  were freshly 

dissolved in 0.9% saline containing 1% of 0.01 N 

HCI. Acidif ied saline vehicle was used as a control.  

The inject ion volume was 1 #1 for lateral  ventr icular  

injection and 0.5 ,ul for in t rah ippocampal  injection.  

A V P  and PLG were adminis tered  intraventr icular ly 

in a dose of 25 ng. In t rah ippocampal  injections con- 

ta ined 1 ng of AVP.  The doses of pept ides  were se- 

lected on the basis of former  observat ions:  A V P  ad- 

minis tered intraventr icular ly in a dose of 25 ng ap- 

peared  to be effective in suppressing the b lood pres- 

sure response,  while the dose of 1 ng was well below 

the minimally effective dose of 6.25 ng 27. Intracere-  

broventr icular ly  injected PLG in a dose of 25 ng was 

maximally effective 28. 

At  the conclusion of the exper iments  the rats were 

killed by decapi ta t ion and the brains were removed.  

Af te r  fixation in a 4% formalin solution,  100 ~tm slic- 

es were p repared  and stained with 0 .1% thionin. The 

localizations of the st imulat ion electrodes ,  the injec- 

tion cannulas and the h ippocampal  lesions were de- 

termined microscopically.  

The results are given as the mean + S.E. of the dif- 

ferences between the magni tudes  of post- and pre- 
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Fig. 1. Schematic representation of the localization of the stim- 
ulating electrodes in the mesencephalic reticular formation of 
the rat (upper drawing) and the localization of bilateral micro- 
injections of vehicle and arginineS-vasopressin (AVP) in the 
dentate gyrus of the hippocampus in the rat. The striped circle 
represents the extent of electrode placements from where 
pressor responses can be evoked, and the black dots in the hip- 
pocampus show the site of injections. Drawing according to 
Palkovits 19 (upper figure: frontal section 7200#m dorsal to the 
cornmissura anterior; lower drawings: frontal sections at 3300 
/~m (top) and 3600 ~m (bottom) caudal to the commissura an- 
terior). 

t rea tment  responses (A pressor  and heart  rate re- 

sponse) except when otherwise stated.  Statistical 

analysis of the data was per formed  by pai red  and 

two-tai led t-tests. The test of Dunnet t  (parametr ic)  

or  Steel (non-parametr ic)  was appl ied for mult iple 

compar i son¢  0. In addit ion,  two-way analysis of vari- 

ance was also used. 

RESULTS 

Histology 
The localizations of s t imulat ion electrodes,  the bi- 

lateral h ippocampal  lesions and of h ippocampal  in- 

jections are shown in Figs. 1 and 2. The stimulation 
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Fig. 2. Schematic representation of the maximal extent of bilat- 
eral lesions (striped) of the dorsal hippocampus of the rat. 
Drawing according to Palkovits 19 (frontal sections at 1800, 
2400, 3000 and 3600/~m dorsal to the commissura anterior. 

sites in 56 rats from where the pressor  response could 

be evoked were found in the M R F  at the level of the 

cuneiform nucleus. Sites were localized both in the 

nucleus and dorsal  to it (Fig. 1, upper  drawing). The 

extent of bilateral  lesions of the dorsal  h ippocampus 

in 14 rats is depicted in Fig. 2. The lesions dest royed 

the dorsal h ippocampus proper  in full width at least in 

one section. The lesions were always restricted to the 

hippocampus.  The injection sites in 14 rats were al- 

ways localized in the dentate  area of the dorsal hip- 

pocampus (Fig. 1, lower drawing). 

Effects of intraventricular peptide administration in 
hippocampal-lesioned rats 

The mean arterial blood pressures of anesthet ized 

rats bearing bilateral  lesions or sham lesions in the 

dorsal h ippocampus were of the same order  of mag- 

nitude (116.3 + 3.0 and 113.2 _+ 4.2 mm Hg respec- 

tively). Af ter  exper imental  procedures  preceding ve- 

hicle or pept ide  adminis t ra t ion,  blood pressure re- 

mained in the same order  of magnitude in lesioned 

(117.8 + 3.9 mm Hg) and sham-lesioned (117.9 + 2.5 

mm Hg) rats. However ,  the heart  rate of lesioned 

rats increased from 367.1 + 10.0 born to 411.2 + 11.4 

bpm. A similar change was observed in sham-le- 

sioned rats (368.4 + 14.1 to 411.0 + 10.0 bpm).  Two- 

way analysis of variance indicated a significant effect 

of experimental  procedures  ( F  = 42.8; df = 1/80; P < 

0.01), but no difference between lesioned and sham- 

lesioned rats was found. In t racerebroventr icular  in- 

jection of the vehicle or  of A V P  or  PLG failed to af- 

fect mean arterial pressure 20, 40 and 60 min later. 

The heart  rate of rats receiving vehicle or PLG re- 

mained practically unchanged 20, 40 and 60 min after 

t reatment  both in lesioned and sham-lesioned rats 

(data are not shown). Hear t  rate of rats that received 

AVP,  however,  showed a more pronounced  decline 

in lesioned than in sham-lesioned rats ( F  = 5.18; df = 

1/36; P < 0.05). The heart  rate of lesioned rats re- 

ceiving A V P  was 421.7 + 9.8 bpm just before the 

t reatment  and 381.1 _+ 15.0 bpm 60 min later. The 

corresponding values in sham-lesioned rats which re- 

ceived A V P  were 420.4 + 9.6 and 407.3 __+ 7.9 bpm, 

respectively. 

Electrical st imulation of the mesencephalic  reticu- 

lar formation elicited a frequency dependent  rise in 

systolic blood pressure (pressor response) and a fall 

in heart  rate both in h ippocampal- les ioned and sham- 

lesioned rats. There were no differences in these 

st imulat ion-induced cardiovascular  responses (Ta- 

ble I). Analysis  of variance indica ted  a significant ef- 

fect of st imulation frequency on both responses (P < 

0.05) while the effect of h ippocampal  damage was 

not significant. The current intensities that induced a 

pressor response of 50 mm Hg at 50 Hz frequency 

were in the same order  of magni tude in both the le- 

sioned (89.9 + 5.4~tA) and sham-opera ted  rats (75.2 

+ 8.3 #A) .  Since changes in blood pressure were 

minimal at 10 Hz stimulation frequency, while skele- 

tal muscle contractions started to occur at 90 Hz, the 
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TABLE I 

Increase in systolic blood pressure (pressor response) and decrease in heart rate (cardiac response) to electrical stimulation of the mesen- 
cephalic reticular formation in rats with extensive bilateral lesions in the dorsal hippocampus 

Values for pressor response are maximal differences in systolic blood pressure between the values before and during stimulation, and 
those for cardiac response are maximal differences in heart rate before and during stimulation. Values are means + S.E. (n = 7 for all 
groups). 

Stimulation 
frequencies 

Pressor response (ram Hg) Cardiac response (beats/min) 

lesion sham-lesion lesion sham-lesion 

10Hz 2 . 9 + 0 . 8  2 . 3 + 1 . 9  - -  0 . 6 + 2 . 7  + 2 . 3 + 2 . 8  
30Hz 17.4 + 1.8 15.4 + 1.1 --18.0 + 2.3 - -  26,9 + 4.1 
50 Hz 50.1 + 1.7 50.6 + 1.8 --58.9 + 12.0 - -  74.1 + 11.0 
70Hz 89.1 + 2.7 85.7 + 2.7 ---84.3 + 19.6 - -  85.0 + 17.1 
90Hz 98.1 + 4.5 98.6 + 1.2 --92.4 + 21.1 --102.6 + 19.6 

BP (ram Hg) 
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I00 I 
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HIPPOCAM PAbLESION 
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Fig. 3. Blood pressure and heart rate recordings in urethane-anesthetized rats bearing bilateral lesions or sham-lesions in the dorsal 
hippocampus before, during and after a 5 s electrical stimulation of the mesencephalic reticular formation. The rats received vehicle, 
arginineS-vasopressin (AVP; in a dose of 25 ng), or prolyl-leucyl-glycinamide (PLG; 25 ng) into a lateral cerebral ventricle 20 min ear- 
lier. The frequency of the electrical stimulation was 50 Hz. 
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TABLE III 

Changes in the magnitude of pressor and bradycardiac response induced by electrical stimulation of the mesencephalic reticular forma- 
tion of rats following bilateral microinjection of arginineS-vasopressin (A VP) or vehicle into the dentate area of the dorsal hippocampus 

Values are mean + S.E. of differences in the magnitude of systolic blood pressure increase (A pressor response in mm Hg) or heart 
rate decrease (A cardiac response in beats/min) before and after treatment. The dose of the peptide was 1 ng. n = 7 for each group. 

Treatment- Stimulation 
stimulation frequency 
interval 

A Pressor response A Cardiac response 

A VP vehicle A VP vehicle 

20 min 

40 min 

60 min 

30Hz - -  5.7+ 1.4"* +1.0+ 1.4 - -  8.4+4.2 --14.9+5.7 
50Hz --26.1 + 2.1"* --2.3 + 2.1 --32.4 + 9.5 --16.7 + 6.3 
70Hz --31.9 + 1.9"* --1.7 + 1.6 --36.9 _ 11.7 --15.9 + 7.0 

30 Hz - -  6.6 + 1.8" --0.6 + 2.0 - -  9.6 + 5.4 --19.7 + 7.7 
50 Hz --26.9 + 1.9"* --5.1 + 1.6 --38.4 + 11.0 --26.9 + 7.6 
70Hz ---40.4 + 3.1"* --5.4 + 1.9 --53.3 + 15.1 --25.3 + 9.9 

30 Hz - -  8 . 0  + 2 . 2 *  - - 2 . 3  + 1 .6  - -  8 . 3  + 5 . 2 *  - - 2 5 . 0  + 6.0 
50Hz --29.7 + 1.6"* --7.6 + 1.6 --45.6 + 11.1 --34.4 + 9.6 
70 Hz -----44.6 + 4.5** --9.0 + 1.5 ---45.9 + 13.4 --21.9 + 12.0 

* P < 0.05; ** P < 0.01 (t-test, two-tailed), significance of differences vs vehicle-treated rats. 

influences of treatments were evaluated only at the 

frequencies of 30, 50 and 70 Hz. 

Table II summarizes the influences of AVP,  PLG 

and vehicle administrat ion on the pressor and brady- 

cardiac responses in rats with bilateral lesions in the 

dorsal hippocampus and sham-operated rats. In com- 

parison to the pressor responses during the pre-injec- 

tion stimulation, a slight decrease in the magnitude of 

the responses was observed at 40 and 60 min, but 

both in lesioned and sham-lesioned rats receiving ve- 

hicle. Intracerebroventricularly administered AVP 

significantly reduced the pressor response at all fre- 

quencies and every time following the t reatment  in 

sham-operated rats. However,  no effect of AVP was 

found in rats with dorsal hippocampal lesions. Ad- 

ministration of PLG into one lateral cerebral ventri- 

cle also at tenuated the pressor response in sham-op- 

erated rats. This peptide also had significant inhibito- 

ry effects in hippocampal-lesioned rats. The reduc- 

tion of the pressor response was, however, less at 50 

and 70 Hz stimulation frequencies in lesioned rats in 

comparison to the sham-lesioned ones. The magni- 

tude of the differences amounted  approximately to 

50% at 50 Hz and 30% at 70 Hz stimulation frequen- 

cy. The differences appeared to be always significant 

at 0.05 level or less (t-test). Fig.3 shows actual blood 

pressure and heart rate recordings in lesioned and 

sham-lesioned rats receiving vehicle, AVP or PLG 

intracerebroventricularly. 

Bradycardiac responses to MRF  stimulation were 

slightly reduced by intracerebroventricular  adminis- 

tration of the vehicle in both the lesioned and sham- 

lesioned rats. As compared to these controls neither 

AVP nor PLG affected the magnitude of the brady- 

cardiac response (data are not shown). 

Effect o f  hippocampal peptide injection 

Bilateral injection of AVP in an amount  of 1 ng 

into the dentate area of the dorsal hippocampus 

failed to alter mean arterial pressure and heart rate. 

However,  the magnitude of the pressor response pro- 

duced by MR F  stimulation was markedly reduced by 

hippocampal injection of AVP. The pressor response 

of the vehicle-injected rats was somewhat reduced 40 

and 60 min after t reatment ,  particularly at stimula- 

tion frequencies of 50 and 70 Hz (P < 0.05; paired t- 

test), when compared to the pret reatment  responses. 

This reduction might be related to some local action 

of the t reatment  such as injection volume or acidity 

of the vehicle. Adminis t ra t ion of AVP significantly 

decreased the response magnitude at all test periods 

and stimulus frequencies as compared to the controls 

that received the vehicle (Table III). 

Table III also shows the action of AVP or vehicle 

treatment on the bradycardiac response to MRF  

stimulation. Compared to the magnitude of the cardi- 

ac response to pret reatment  MR F  stimulation a sig- 

nificant reduction occurred following vehicle admin- 
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istration at all test periods and stimulation frequen- 

cies. The differences were significant at P < 0.05 or P 

< 0.01 level (paired t-test). This pattern of response 

reduction was intensified by AVP administration at 

the frequencies of 50 and 70 Hz. The differences be- 

tween peptide- and vehicle-treated rats failed to 

reach the 5% significance level. Interestingly, the re- 

duction of the cardiac response at 30 Hz stimulation 

frequency was less pronounced in AVP-treated rats 

throughout the 3 stimulations, but the difference was 

significant only at 60 rain. 

DISCUSSION 

The main finding of this study is that an inhibitory 

effect of centrally acting AVP on a pressor response 

induced by MRF stimulation involves dorsal hippo- 

campal mechanisms. It was found that bilateral le- 

sions of the dorsal hippocampus prevent the attenua- 

tion of the pressor response evoked by electrical 

stimulation of the MRF in urethane-anesthetized rats 

upon administration of AVP into one lateral cerebral 
ventricle. Furthermore, local administration of AVP 

into the dentate gyri mimicked the action of intrace- 
rebroventricularly injected peptide. The tripeptide 

PLG that also reduces the magnitude of centrally 
evoked pressor responses 26,28 retained its inhibitory 

effect in rats bearing dorsal hippocampal damage al- 

though the effect was somewhat diminished. Accord- 

ingly, the site of action of this oxytocin-related pep- 
tide is different from that of vasopressin. The effec- 
tiveness of PLG in lesioned rats, albeit in reduced de- 

gree, reinforces the notion that an intact hippocam- 
pus is essential for the action of AVP. If hippocampal 

damage would have altered cerebrospinal circulation 

or the sensitivity of other structures towards the neu- 
ropeptides, comparable changes in the activity of 

PLG and AVP might have been expected. However, 
it remains to be explained whether the somewhat re- 
duced potency of PLG in lesioned rats was due to de- 
creased sensitivity of other brain site(s) for PLG or 
whether the phenomenon was related to altered cer- 
ebrospinal circulation. 

The effectiveness of AVP to reduce the pressor re- 
sponse following local microinjection into the den- 
tate area of the dorsal hippocampus provided direct 
evidence of the hippocampal localization of its ac- 
tion. It is of course not possible to exclude the in- 

volvement of hippocampal regions other than the 
dentate area as site(s) of action of AVP. As was men- 

tioned in the Introduction, the selection of the den- 

tate gyms was deliberate on the basis of former be- 
havioral findings 6,14. A coincidence in the localiza- 

tion of a behavioral and cardiovascular modulatory 

action of AVP, however, cannot be considered as a 

unique finding. It has already been shown that inte- 

gration of behavioral (somatomotor) responses of 

alerting, aggressive display and flight and of cardio- 

vascular response elicited as a preparatory reaction 

in the alerting stage of the somatomotor reaction is 

localized in the same hypothalamic, central gray and 
tegmental areas 13. The hippocampal localization of 

behavioral actions of AVP concerns modulation of 

memory, namely improved retention of avoidance 

response due to facilitated consolidation H or reversal 

of experimentally induced memory loss (amnesia6). 

If one accepts the view that improved memory func- 

tion means a more effective behavioral adaptation, a 

parallel inhibitory action of AVP on the pressor re- 
sponse may be interpreted as a protective effect of 

the peptide to prevent cardiovascular overactivity in 
response to environmental challenge. The physiolog- 

ical implication of this assumption, however, has yet 
to be proven. It should however be mentioned that 

the hippocampus receives vasopressinergic fibers 
from hypothalamic neurosecretory nuclei 7,21. This 

neuronal system may serve as the anatomical sub- 

strate of a physiological action. 
The local neural mechanisms of action of AVP on 

pressor responses induced by MRF stimulation are 
not yet known. The action of AVP on memory proc- 

esses in the dentate gyms seems to involve an in- 
creased noradrenergic transmission in situ j4, proba- 

bly due to a presynaptic peptide effec0 5. Such a pep- 
tide-catecholamine interaction may also be involved 

in the modulation of centrally induced hypertensive 

response. This assumption is supported by the pro- 
posed inhibitory action of noradrenaline on central 
cardiovascular regulationS,9. 

Although supramedullary modulation of medul- 
lary cardiovascular regulatory areas is well recog- 
nized13, the role of the hippocampus as a cardiovas- 
cular modulatory structure is not yet clear. The pres- 
ent experiments showed that dorsal hippocampal 
damage fails to affect mean arterial blood pressure, 
heart rate and pressor and bradycardiac response to 



MRF stimulation in urethane-anesthetized rats. It 

seems therefore that the hippocampus does not exert 

tonic modulatory actions on cardiovascular regula- 

tion but, in the absence of the structure, transient 

modulatory effects like that caused by AVP are pre- 

vented. The transient cardiovascular modulation by 

AVP was related to acute challenges of the system as 
mimicked by MRF stimulation, but mean arterial 

blood pressure was not affected either following in- 
tracerebroventricular26,27 or local hippocampal ad- 

ministration of the peptide. These latter observations 
are in contrast with the recent findings by Pittman et 

al.20. They reported dose-related increase in systolic 

blood pressure by 25 ng up to 5 ~g of AVP adminis- 

tered into a lateral cerebral ventricle. The response 

was of a rapid onset. Although the dose of AVP ad- 

ministered intracerebroventricularly in the present 
study was only 25 ng, former observations failed to 

reveal any action of AVP on mean arterial pressure 
up to a dose of 500 ng in urethane-anesthetized rats 27. 
The use of anesthesia by Pittman et al. 20 which in- 

cluded pentobarbital and ethanol besides urethane 

may have changed the permeability of the CSF- 
blood barrier, thereby allowing a leakage of the pep- 

tide into the periphery 
Failure of hippocampal damage to prevent the ac- 

tion of PLG may suggest that it reduces pressor re- 

sponse differently, through mechanisms that do not 
involve the hippocampus. Recent observations show 
an action of PLG following fourth cerebral ventricu- 

lar injection. It was also found that injection of PLG 

into the dorsal raphe nucleus results in a reduction of 

pressor responses induced by MRF stimulation 
(Versteeg et al., submitted). However, PLG may 

also act at the site of stimulation. The stimulation 
area in the MRF dorsally to the cuneiform nucleus 

contains dopaminergic cell bodies that belong to the 
A8-catecholamine cell group 18. It is known that the 

peptide alters dopamine turnover rate 29. 
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