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Pressor Responses to Intracerebroventricular Infusion of
Hypertonic NaCl in Renal Hypertensive Rats
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Jeong-Hoe Liee, MD', Soon-Pyo Hong, MD’ and Pyung-Jin Yoon, PhD'
'Department of Physiology and *Internal Medicine, Chosun University Medical College, Kwangju, Korea

ABSTRACT

BackgroundU The sodium concentration in the central nervous system may play an important role in cardio-
vascular function and body fluid regulation. The purpose of this investigation was to examine the effects of
intracerebroventricular (ICV) infusion of hypertonic NaCl solutions on the cardiovascular responses in
normotensive and 2-kidney, 1 clip QK1C) renal hypertensive rats. Methods(J 2K1C hypertension was made
by clipping the left renal artery and were used 4 weeks later. Age-matched control rats received a sham treatment.
Under thiopental (50 mg/kg, IP) anesthesia, both isotonic and hypertonic NaCl solutions (0.15 M, 0.6 M and
1.2 M) were ICV applied, while blood pressure and heart rate (HR) responses were continuously monitored.
Results[] Central administration of hypertonic NaCl solution caused an elevation in mean arterial pressure
(MAP) and HR in both normotensive and 2K 1C hypertensive rats. The response magnitude in the blood pressure
was positively correlated to the NaCl concentration in normotensive rats, while the pressor responses to hypertonic
NaCl were comparable regardless of the concentration of NaCl in hypertensive rats. Despite of the HR responses
were similar in between two groups, the magnitude of the MAP increases were more elevated in hypertensive
than in normotensive control rats. Isotonic NaCl solution, when centrally applied, caused an elevation in blood
pressure only in hypertensive rats. Conclusion[] These results indicate that the central sensitivity to sodium
chloride is altered in 2K1C renal hypertensive rats. (Korean Circulation J 1999529(2):216-221)

KEY WORDSUO Hypertonic NaCl - Intracerebroventricular - Cardiovascular - Renal hypertension.

0000 0000 000 000 000 00000
N 2 00 00000 000 000 oooo® ooooo
0000 000 000 00 00000 0000 O
000 00000 00000 000000 000 OO0 00000 00000 000 00000 00
00 00000 0 022 0p0000 NaOoOO O

00000019980 120 160
00000019980 30 150 00 0000 0000 000 000 000 00 O
Oo0o0o0o0oo00o,501-759 00000 OO OO0O 375 00 0OdO. 00b0 oboobo oo obooog

00000 0000 00000
000 (062) 220-3667- 0100 (062) 232-4943 0 ooon oobon booh obboo oo o

E—maild PJYUNO mail.chosun.ac.kr 000004 ooooO0 00 000 000000

216



00000 00000 000 000 oooo®? o
0000 000 000000 OO0 vasopressin 00
0 00000 ooo o8

00 OO0 DO00OO0 000 00 00000 00
0000000 000000 00 0000 0000
00 00000 NaClO OO0 sensitivityD 000 O
000 00000 0000 000 0 000™ oo
0000 OO0 00 000 00000 000 00
000 00000 OO0 00000 00000 O
0. 000 00000 renin—angiotensin system
(RAS)D 000 0000 0O0OO0OO0 0OO0OO0O0 O
0 00000 000 000 000 000 0000
000 O 00 0O00. 0000 000 OO0 sen—
sitivityd renind 000 OO0000 O 000 OO
000 OO0 00000 000000 OO0 renin OO
0 0000 000 000 00 000 sensitivity
0 0000 O 00 00 000 ooo®™® oo oo
0000 00 RASD 00000 OO0 OO0 OO0
00 00000 0000 000 00 0% go
00000 RASOO OO0 OO0 0000 OO0
00 000 0O0.

0 000 00 00000 000 000 000 O
00 0000 O 00000 00000 RASO OO
0 0000 2—kidney, 1 clip(2K1C) 00000 O
000 0000000 000 000 00000 O
0 000 OO0 0000 00000 0000 00
000000 00000,

chay 9

Al
=

]

3
Ss=

2K1IC 0Ooooo oo

0 0oooo booo oooo oo ooo oo
1500200 g OO0 (Sprague—Dawley, 0 0)O thi—
opental(50 mg/kg, IP) 0000 OO0 O 0O OO
00 OO0 0.2 mm OO silver clipd OO0 O0OO
goodo. oooo ooo b0 boo oo ooo
gobdnD 10 O0bo Dbobb oboob oo
U0 0oob 0boob oboobo 40 OO go
aoo.

ooooo
0000000 OObO ooogo cdipg ODOOO
oo oo goboo ooo.

A
o o s

=

00 00 thiopental OO0 OO0 OOO0OO O
00 OO0(annula)d OO0 O heparin(400 1U/ml)
0000 000 polyethylene tube(23 G)O OO O
0000 D000 pressure transducer(Gould, p23Db)
0 OO0 physiograph OO0 000000 O0OOO(mean
arterial pressure, MAP)O O 0 (diastolic pressure+
pulse pressure / 3)00 OO0O0O O00OOOO.

!

ek
I

ool B38

ggoob ood 1000 ooo ooo ooo o
0000 O OD0O0O00O0 000 NacCl(Sigma, 0.15
012 vpd 00 0000 00O 0OO0O0O0.0 oo
000 000 O bregmad OO OOOO 1.5 mm
oooo o6 mmbO OO0 OO0 OO0 OoOO0OOO
O 00 45 mmO0O OOO OOOO 3 pl/mimO
ooo 4000 OO0 OoOOOO. 000 OO DO
0O OO0 00 OOy OOOO OOOOO O
ot boogo ogooo.

s A

00 0b0O00 meanst SEMO O0O0O0O0O0O O
000 000 Student’s t—testt] O0O0OO0 OOOO
0 00000 p<O.050 OOO.

2 I

HNBATOIN BY B N W

b0 Ooogoo bob oobobo ooo oo
00 0000 o6 MNaCIO OO OO0 1000,12M
NaCll 200000 0OO0O0OO0O0O plateaud OOOO
000 00 000 000 oobo oo oo obo
U ooooo. oodbo oboo obo oo oo
0000 015 M NeClO OO0 OOO OO0 OO
U dod.boo oog obo oooo ooooo
U ogoo b gboooo oo oogb oobo
00 000000 045 M NaClO OOOO O0OO

217



000 0O 0 0oo0@e. 1). 00 OO0 ooogo
0 o0oooog booob oo b0 ooo boo oo
o ooo ooo.

A s
o 3 A e

AN T UF ofl A

0000000 00000 167+ 3 mmHgD O O
0000109 4 mmHg)D 00 0000 (p<0.01)
000. 00000 000 00 00000 000
0000 000000 000 00 000 000
00 00 0000 00000.00 00000 O
0 platcaud 00 000 000000 000000

1.2 M NaClO OO 00000 o6 MO OO OOO

gk

0000 045 M NaCld 000 0000000 00
200000 000 OO0 0000O0. 0000 000
000 000 0000 0000 000 00 000
000 045 M NaClD 000 000 000 000
000 (Fig. 2).

TYYAG T ofet 2] Y H A HEX| HlW
00000000 00000 000 00 0000
0000 000000 OO0 0000 0000 00
0 000 045M NaCl 00000 0000.00 O
00000 00 00000 00 000 00 000
0 0000 000 000 000 0oooooooo

60 7

40 7

20 A

MAP(mmHg)

NaCl infusion
o 20 T T T T T

100 1 —@— 0.15M (n=7)
--@- 0.6 M (n=7)

@ 1.2 M (n=8)

50
& v"l st S _— ‘\\ _____
i A Tty
5o r [\laCI i‘nfusion ! '
0 20 40 60

Time (min)

60 7

40

20 1

MAP(mmHg)

NaCl infusion J

-20 T T T T

100 - —@— 0.15 M (n=9)
-—-@— 0.6 M (n=9)

- @ 1.2 M (n=9)

o TN

HR (/min)

o4 &

S t-“-—-t ~—e &
bR
| NaCl infusion l
-50 ' l I I
: o0 40 60

Time (min)

Fig. 1. Changes in mean arterial pressure (MAP) and
heart rate (HR) to intracerebroventricular infusion of
NaCl solution in normotensive rats. Each point repre-
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Fig. 2. Changes in mean arterial pressure (MAP) and
heart rate (HR) to intracerebroventricular infusion of
NaCl solution in 2-kidney, 1 clip hypertensive rats.
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ventricular infusion of NaCl solution in normotensive
(control) and 2-kidney, 1 clip (2K1C) hypertensive rats.
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