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Effect of hypoxia on angiotensin I content and its receptor

in guinea pig aorta
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AIM: To study the elfects of hypoxia on the
vasoconsirictive response and the angiotensin
I (Ang I
METHODS: Hypoxia was induced in isolated
The vaso-

content and its TECEpPLOL.
aorta of guinea pig by gassing N,.
constrictive response of aorta to Ang I was
Ang 1 content and its receptor
were measured by radioimmuoassay. RE-
SULTS: Ang 3— 3000 nmol 1.7} increased the

Hypoxia ampli-

recorded,

contractile response of aorta.
fied the wvasoconstrictve effect of Ang I.
The concentration of Ang I were 44+ 24 and
5017 pgi/g wer wt tn=10), respectively in
non-hypoxic and hypoxic aortae. The recep-
tor density 1n non-hypoxic aorta was 17 + 3
fmol mg™'. and that in hypoxia was 33+ 5
fmol mg 't P<C0.0I). CONCLUSION; The
enhancement of the vasoconstrictive action of
Ang I by hypoxia is due to the increase in the
anglotensin receptor density. but not associat-
ed with the changes in the Ang I cenitent in

hypoxic aorta of guinea pig.
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Renin-angictensin system exerts its ef-
fects via production of the octapeptide an-
giotensin, which acts on specific angiotensin
receptors 1o cause vasoconstriction.  Hypoxia
increased the concentration of angiotensin 1

(Ang I in rat plasma and stimulate the re-
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lease of norpinphrine in cardiovascular sys-
tem. and the angiotensin receptors have dif-
ferent characteristics in different vessels®™ ™%,
The purpose of the study was undertaken to
investigate the changes of content of Ang ¥
and its receptors in guinea pig aorta after

hypoxia.
MATERIALS AND METHODS

Guinea pigs of either sex weighing 400 — 500 g
were provided by the Animal Center of cur Academy.
Ang 1
[**1]-Ang Assay kit was purchased from China Iso-
tope Co (Beijing, China/!. ["HJAng I was product of
Amersham Internaticnal PLC (UK,

Effects of hypoxia on vasoconsirictive response to
Ang 1
mounted in a 5-ml bath containing the buffer, Na(l
118: KCI 4. 8: NaHCQ, 25: CaCl, 2. 5; MgSQ,-7H:0
Q. 9; NaH,P(), . 2; edetic acid (1. 05; glucose 1 mmot
L pH=17.4% a1t 37 L and aerated with 95 " O,
-+ 5" CO. The
aorta was allowed ro equilibrate for 45 min and washed

was purchased from Sigma Cherrcal Co.

Aorta ring near the heart of guinea pig was

A tension of 2 gram was applied.
every 15 mun with the buffer. Hypoxic acrta was
made to be gassed by ™ for 30 min and to be reaxy-
The

Tension was mea-

genated for 15 min (:three times repeatediy).
buffer was changed every 13 min.
sured using transducers connected to JU-2 amplifiers
and ERT-8§82 recnders t China).
Determination of Ang T content Aorta was ho-
The homogenate was cen-

The

supernatant wes taken to measure the content of Ang

mogenized in the buffer,
trifuged at 10 100 - g and 4 C for 16 min.
I by radicimmunassay.

Radioligand binding assay of Ang | The
acrta membranes were prepared" . Binding of Ang
I rto aorta recepters was studied over a concentration
range of ["H]Ang I tspecific activity 1410 g L=' TByq

L™ 20— 160 nmot L™". Prepared aorta (2 g L™
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was incubated in a medium containing ["H]Ang I .
Tris-HCL 12 mmol L7« MgCl:5 mmol L7 and bovine
serum albumin (BSA? 2 g L™ at pH 7.4 and at 37 C
for I b in duplicate. Non-specific binding was deter-
muned m the presence of excess unlabeled Ang I 116
pmol L7'). The reaction weas stopped by Iidtration
under reduced pressure through GF/B lilters. which
were presoaked in washing buffer with 0. 1 5y BSA
amd washed immediately 4 times with 3 mL of wce-cald
Tris-HCL 10 mmal L~! containing NaCl 0. 15 mel L7,
The radioactivity trapped on the filter was counted us-

ing a scintillation counter (Wallac 140%, Germany !.
RESULTS

Effects of hypoxia on vasoconstrictor re-
sponse to Ang I Ang T 3— 300 omol L1
increased the contraction of the isolated aorta
After
hypoxia. Ang I also amplified the contrac-

in a concentration-dependent manner.

tion of acrta (P<0. 05 vs non-hypoxic group)
(Fig 1.
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Fig 1. Effect of angiotensin I on contiraction of

aorta of guinea pig. #=8. ¥+s. “P>-D. 05,
P<0.05, “P<0.01 vs non-hypoxia group.

Ang I content and its receptor [Non-
hypoxic and hypoxic aortae had similar con-

centrations of Ang 1 4424 and 50417 pg/
g wet wt {(n=10), respectively (P>>0.05).
There was a difference in the binding charac-
tristics of Ang I receptor hetween the non-
hypoxic and hypoxic aorta (Tab 1).

Tab 1. Angiotensin I content (n = 10} and its
receptors \a=7). ¥*ts.
P>-0.05. *P<D. 05, vz Normal.

Ang T Receptor Affinity .
Aonrta content . density + 1
: b pmal L
pg’g wet wr Tmol mg
Normal 144+21 1713 0. 15+ 0. 08
Hypoxia ab+14 33—5" (.1940. 02
DISCUSSION
Our experiment showed that Ang I

After
hypoxia. Ang I markedly amplified the ves-

increased the contraction of the aorta.

sel contraction (P<Z0. 05 compared with non-
hypoxic aorta at an egual concentration ).
The data showed that hypoxia enhanced the
vasoconstrictive action of Ang I.

In angiotensin system ., we considered
that this enhanced sensitivity to Ang I might
reflect two mechanisms ;: 1. hypoxia activated
ACE at local vessel, and then the production
of Ang I from Ang T was accelerated by
ACE: 2.

By the determination of Ang I content,

Ang I receptor was changed.

we found that the concentration of Ang I was
not significantly different between non-hypox-
ic and hypoxic aorta. The experiments indi-
cated that the amplified vascconstrictive re-
sponse to Ang I by hypoxia might be of no
relationship with the changes in Ang T con-
centration. However. many investigators
found that angiotensin receptor changes were
known to occur in responses to some condi-
tions *~"". 1n our study. significant difference
was Sseen in feceptor density after hypoxia.

Therefore. we suggest that hypoxia enhanced
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vasoconstrictive response to Ang I in guinea
pig 15 due to the increase in angiotensin recep-
tor, but is unrelated to the changes in the

concentration of Ang I .
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