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AIM: To detertuine whether argipressin ( Arg)
plays a role in central neural control of cardiovas-
cular function by acting on the lateral septal nu-
clei (LSN). METHODS; Measuring mean arte-
rial blood pressure (MAP) and heart rate (HR)
responses followed microinjection of Arg into the
L3N of rats anesthetized with urethane. RE-
SULTS; Arg (100, 200, and 400 ng) injected into
the LSN produced a dose-dependent hypertension
and tachycardia. Maximal changes of MAP were
0.940.6, 2.3+1.3, 4. 0+1.4 kPa, respective-
ly; maximal changes of HR were 12127, 50 L
33, and 89 £ 27 bpm. respectively. Pretreat-
ment of the LSN with a vasopressin 1 type antag-
onist d (CH, > Tyr (Me) Arg abolished the MAP
and HR responses produced by injection of Arg.
Peripheral a-adrenergic blockade with phento-
lamine blocked the hypertension responses to in-
jection of Arg into the LSN. CONCLUSION:
Arg acts in the region of the LSN to exert a cen-
tral action on the cardigvascular system that is
mediates by stimulation of sympathetic cutflow.

The lateral septal nuclet {LSN) region in rat
receives vasopressinergic fibers from hypothalam-
ic vasopressin synthetic nuclei*’*' and is implicat-
ed in blocd pressure regulation™*'.  Arg facili-
tates excitatory transtission in slices of rat dor-
so-lateral septum*”. Thus, Arg might act at the
level of the LSN to influence cardiovascular fune-
tion. The purpose ol this study was two deter-
mine the effects of Arg injected into the LSN on

cardiovascular system in anesthetized rats.

MATERIALS AND METHODS

Wistar rats of either sex weighing 293435 23 g (n=
53) were anesthetized with urethane (1 g« kg™, ip!.
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Single-barrel metallic casing pipe was stereotaxically im-
planted into the right LSMN. used to inject Arg (Sigma) as
well as vasopressin 1 type antagonist [ B-mercapto-fi,s B-
cyclopentamethylenepropionyl', s-MeTyr?, Arg® J-vaso-
pressin (d(CH; );Tyr(Me)Arg? (Sigma), Then, the rats
received a left carotid arterial catheter for measurement of
mean arterial blood pressure (MAF) and heart rate
(HR). a jugular venous catheter for phentolamine {Ende
Laboratories? injection.

Both Arg and [d{CH.};Tyr{Me)Arg] were dissalved
in artificial cerebrospinal fluid (CSF)} (Arg.: 0.2, 0.4,
and 0- 8 gL' CSF; d(CH;): Tyr (Me)AVP, 1 ug/. 5 ul
CSF). Phentolamine was disselved in 0. 3 % saline (10 g
rkg™'*L7'y iv). Pure CSF (0.5 plL) and 0.9 % saline
(. 2 mL) were used as control groups to avoid the effects
of nonspecific stimulation, such as volume, pH, tempera-
ture. velocity of injection.

The Arg injection sites were marked at the end of ex-
periment by injection 0.5 ul. of pontamine sky blue into
the LSN. Brain was fixed in 1¢ % formaline and 50 pm
sectiona were cut for histological localization of the injec-
tion sites.

All reported velues are T4s5. Comparisons between

groups were made using ¢-test.
RESULTS

Cardiovascular effects of Arg in LSN  Injec-
tion of Arg (100. 200, and 400 ng) into the LSN
ptoduced 2 dose-dependent hypertension and
tachycardia. Injection of the artificial CSF vehi-
cle intg the LLSN had no detcctable efiects on
MAP and negligible effects on HR (Fig 1.

Basal MAP and HR were not significantly
different in the 4 groups, P>>0. 05 (Tab 1).

The hypertension and tachycardia apperaed
at 2 min and 2.5 min, recovered at 15— 40 min
and 30— 35 min, reached peak effects at 10 min
and 20— 25 min . respectively after administration
of 100, 204, and 400 ng into LSN.

d (CH, );Tyr (Me) Arg pretreatment on Arg
effects The antagonist itself had no elfects on
blood pressure or heart rate when injected into
the LSN. The average MAP and HR prior to in-
jection ol the blocker were 11.5+ 1.0 kPa and
358 =66 bpm . respectively; alter blockade values
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Fig 1. Changes In mean arterial pressure (/A MAP) and
heart rate ( A HR )} after injection of argipressin (Arg)
into lateral sepial muclei (LSN ) In amesthetized rats.
Artificlal CSF (0, 2=9}. Arg 100 (@, n=9). 200 (X .
n=10}, and 400 ng ([J, n=9). =x+ts.
P>0. 05, "P<0.05, "P<0. 01 vs CSF.

Tab 1. Maximal changes of mean arterlal blood pressure
and heart rate after arglpressin Injection into lateral
septal nuclel, n=9%—10. ¥+s. "P>0.05. *P<0. 05.
‘P<0.01 vs 0 ng.

Dose/ng n Basal Maximal change

Mean arterial biood pressure/kPa

0 9 10.7+2. 7 —0.5+0.1
100 9 1. 244 4 2. 94+0.6°
200 10 11. 04+ 4. 4° 2.3+1.%
400 9 10. 44 3. 6° 4.0x1.4°

Heart rate/bpm

0 ] 36424 —11+6
100 ) 374+61" 12427
200 10 365151 50433
400 9 354449 894 27°

were 11.4+ 0.7 kPa and 352+ 68 bpm. respec-
tively. Pretreatment of the LSN with the antag-
onist completely eliminated the MAP and HR re-
sponses to injection of 400 ng Arg into the LSN
(Fig 2.

Phentolamine pretreatment om Arg effects
Treatment of rats with phentolamine (0.6 mg.
iv} led to a decrease in MAP (10.5+2.5 kPa to
7.241.3 kPa} and an increase in HR (354469
bpm to 337 + 82 bpm).
blockade with phentolamine blocked completely

Peripheral a-adrenergic

the increase in MAP response to injection of 400
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Fig 2. Antagonlsm of the responses induced by Injection

of Arg inte L3N, Pretreatment of the LSN  with
d (CH, }.Tyr {Me> Arg (1 pg) eliminated kemodymamic
responses U0 injection of Arg (400 ng) Inte LSN. Arg
(@. n=9), d(CH,),Tyr (Me)Arg + Arg (', n=5).
¥+s. “P>0. 05, "P<<0.05, “P<0.01 rs Arg 400 ng.

ng Arg into the LSN. However, the peripheral
administration of the a-adrenergic blocker had no
effect on the HR responses to injection of 400 ng
Arg into the LLSN (Fig 3).
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Fig 3. Antagonism of the responses imduced by imjectlen
of Arg Into LSN. Phentolamine (10 g+-kg '+L7', Iv}
aboiisked the hypertension respomses o Injectlon of Arg
(400 ng) into LSN. Arg 400 ng (X, »=19), Phento-
lamine + Arg (), »=7), Phentolamine + CSF (D),
a=4) ¥tz "P>0.05, "P<<0.05, "P<<0-01 rs Arg
400 ng. "P>>0.05, "P<<0.05. "P< 0. 02 v5 Phentolamine
+ CSF. l
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DISCUSSION

In the present study. Arg microinjection into
LSM caused a dose-dependent hypertension and
tachyeardia. This finding further demaonstrated
that the Arg plays a central role in cardiovascular
regulation not only by affecting brain stemn™-*" and
spinal cord"""""" but also by affecting fore-

brain'®.

The responses induced by injection of
Arg into the LSN were specific and not due to
non-selective stimulation of this area, since injec-
tion of the vehicle (CSF) had no detectable ef-
fects on peripheral hemodynamics. In addition.
Arg appeared 1o exert its effects within the LSN
through a specific interaction with V1 type Arg
receptors, Pretreatment with the V1 antagonist
diCH;);Tyr (Me} Arg completely prevented the
expected increase in arterial pressure and heart
rate following subseguent injection of Arg inio
the LSN. However, the fact that the injection of
the antagonist itself into the LSN did not alter
blood pressure and heart rate suggests that the
Arg in LSN had no tonic effects on cardiovascular
activity in the anesthetized state. Peripheral a-
adrenergic blockade with phentolamine complete-
ly blocked the increase in MAP response to injec-
tion of 400 ng Arg into the LSN. This indicated
that the hypertension mainly mediated by sympa-
thetic vasoconstrictor. The increases in blood
presure and heart rate produced by injection of
Arg into the LSN were neurally mediated since
these responses were short-latent, almost abol-
ished by peripheral a-adrenergic receptor block-
ade. and completely prevented by pretreatment of
This in-
dicated that the cardiovascular effects of Arg in-
jected inmto the LSN resulted from stitnulation of

this central area with Arg antagonists.

central neural mechanisms rather than leakage of
the hormone inmto the peripheral circulation,
Furthermore., our obsevations indicate that the
elevations in blood pressure are accompanied by
increase in heart rate. an unlikely possibility if
the hypertension was peripheral in origin,

In conclusion, the present study indicates
that Arg produces within the LSN a marked in-
crease in blood pressure and heart rate that are
mediated by the autonomic nervous system. The
effect appears to be due to an action of Arg on V1

recepiors.

REFERENCES

1 Buys RM, Swaabh DF. Immuncelectron mucroscopie demon-
stration of vasopressin and oxytoein synapses in the hmbic
system of the rat.  Cell Tissue Res 197%; 204 355 —635.

2  Huys RM.
oxytocin pathways 1 the rat.

Cell Tissue Res 1978; 192 423— 35.

3 Deutch AY, Clark L3, Peacock L]. Kaime acid snmulation
of the lateral septum eheits tachycardia,
Brain Res Bull 1964 12 209— 14

4 Gelsema AJ, Calaresu FR. Chemical microstimulation of the

Intra- and extrahypothalamie vasopressin and

septal area lowers arcerial pressure 1o the rar.
Am | Physiol 1987, 252 14 Pt 2);: R760— 7.

5 Muyazawa TM, Gelsema A, Calaresu FR. Septal neurans
respond to activation of baro- and chemareceptors in the rat.
Am ] Physwol 1988, 254 42 Pt 2): R331—7.

§ Yang SN. Wang 5. Tang YH. Cardievascular effects of m-
croinjection of neuropeptide Y into lateral septal nucleus.
Arcta Physiol S 1592, 44 401 —4.

7  VYanden Hoolf ', Urhan §]. Vuasopressm facilitates excitaca-
ry transmisson in shees of the rat dorso-lateral septum.
Synapse 19904 5: 201— 6,

8 Matsnguche H, 3Sharahs FM, Gordon F], Jlohnson AK,
Schmid PG. Blood pressure and heart rate responses to mu-
croinjection of vasopressin into the nucleus tractus solitarius
region of the rat, MNeoropharmacology 1982: 21 687 —934.

9 Berecek KH, Olpe HR, Jones RSG . Hofbauer KG. Microin-
Jection of vasopressin into the locus coeruleus of consrcious
rats. Am [ Physiol 1984, 247, H675— E1.

10 Porter ]I'. Brody MJ. The paravensricular nurleus and car-
diovascular regulation . role of spinal vasopressinergic mecha-
msms, ] Hypettens 1986 4 (Soppl 31: S181 —4.

11 Tan DF, Tsou K. New evidence for neuranal {oncton of va-
sopressin: sympathetic mediation of intrathecal vasopressm-
induced hypertension. TPeptides 1986; 7. 560— 72,

12 hang NC, Gao .. Chen C. Pan ¥. Lwm DC. Effects of
argipressin wnjected wnto medial amygdaloid body on blood

pressure and beart rate in rats.

?_? l(Acta Pharmacol Sin 1993; 14; 118— 20,

KRR S S N E RO S
& 5. HAS. THER, AAA

CCREEEREERWE. BHs50004. fE
1,

K@ WEMEE W OLE, L %ﬂﬁ?ﬁ
A )
B 0. §F 508 0 E % (Arg) 704NN B B30 10

FIEHEW. k. MO HERAR, T4 K7

R A Arg. 103V Hr8h Bt B fr .0 3235 fh.
$HER. Arg (100, 200§1400 ng) i T4 5 bk i B4
AR 9L0.6. 2.3 1.3F14. 01 1. 4 kPas AL»
FaEme12427, 50+33, #89+27 bpm. H


http://www.cqvip.com

-2 BIBLID; ISSM 0253-9756

Acta Pharmacologica Sinice TH SR ¥ E

1996 Jan; 17 (12

d(CH.,):Tyr(Me)Arg i ScHMF MM BRE A V1E
2, AfEEHR Arg ERERAMNLCLE RN
AS Zh R EHE 4 « 24, A E2HB

BIBLID: ISSM 0253-9756 Arta Pharmacologica Sinica

TREE¥ER

Arg EAAMRRE A F ERR, B B Hmit
RPN, k. Ag THERFIMBEN VIR
R, RO IR E 3 i PR B

et et et s e Fa s P e e et S Mo S ey Faea S e ey et e e e e e e

1996 Jany ¥7 (1): 52— 54

Toxicity to transferred rat embryos after aspirin treatment
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AIM: To explore the relationship between drug-
induced blastopathies and post-implantation em-
bryotoxicity or developmental defects. METH-
ODS . Pregnant rats on d 3 were given intragastri-
cally aspirin (0.25, 0.5, and 1 g<kg™'). Ond
4, the blastocysts were transferred into the uter-
ine horns of pseudopregnant rats (made by mat-
ing with 3 rats which had been given intragastri-
cally 3-chloro-1, 2-propanediol 5 mg +kg™' for 5
d). Uterine contents were examined at term.
RESULTS: The frequency of blastocysts with
morphological alterations (FBMA) was increased
The implantation rate was
A dose-related
increase in resorption (55.2 %. 69.5 Y. and
85.2 %Y and malformation rate (3.8 ¥,
44.4 % . and 25 %), and decrease in viability
rate of fetuses (44.8 Y, 30.5 %, and 14.8 %)
were observed in test groups with correlations to
FBMA. CONCLUTION: Embryotoxicity and
fetal malformations were induced by treatment of

on d 4 of gestation.
lower than that of the controls.

aspirin before implantation in a dose-dependent
manner.

Preimplantation embryos were believed fairly
resistant to teratogenic actions of chemicals to be
obeying the “all-or-nothing” law™?, which.
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however, did not conform to all cases Previ-

4:5) showed that the preimplantation

ous works
embryos were highly sensitive to the treatment of
rats with aspirin causing both abnormal blasto-
cysts and malformations in the surviving fetuses.
The present study was carried out to analyze
whether the toxic effects observed at term after
preimplantation treatment with aspirin  were
induced by maternal effects or by direct effects

of aspirin on the embryos.
MATERIALS AND METHODS

Aspirin {Shandong Xinghua Pharmaceutical Corp-.
China}. Sprague-Dawley rats. 8 wk, virgins, weighing
186+ s 13 g, 3, edults, weighing 213+ s 22 g. (rom
Shenghai Institute of Flanned Parenthood Research 2.
Bantin end Kingman Universal Ltd were housed under 12-
b light/12-h dark. 214+1 T, 55+ 5 % relative humidity
for 2 wk before rats % 1§ (411} were mated during the
The next morning when sperms were found in the
The mated
females were divided randomly into experimental groups
{n=11) givenon d 3 at 9:+00 AM by ig aspirin 0. 25, 0. 5,
and I g*kg~' dissolved in % 5 2§ CMC (almost equal to 1/
2 LDy, of rats}. Control group was treated with 0. 5 24
CMC 5 mL kg™,

Pseundopregnancy In reciplent ¥ rats Four § rats
were placed overnight with one 3 rat which had been giv-
en ig 3-chloro-1.2-propanediol 5 mg-kg™'> 5 d to be de-
prived of fertility ability™.

nighe.
vaginal smear was delined es d 0 of gestation.

The day when spermatozoa
were found in the vaginal smear was teken as d 0 of
pseudopregnancy.

Blastecysts evaluation amd embrye transfer Preg-
nant and pseudopregnant females served as donors and re-
Ond4atl1—3PM.
the blastocysts were flushed from the uteri of donors using
the HEPES-buffered medium M;.
were examined under & phese-contrast microscope (X 40}

cipients of embryos, respectively.

The collected embryos
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