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Increase of release of neuropeptide Y in vitro from platelets of

spontaneously hypertensive rats'

CHEN Song-Hai. HAN Qi-De
Medical University. Beijing 100083, China)

AIM: To investigate the pathophysiclogical
role of platelet neuropeptide Y (NPY ) in hy-
pertension. METHODS; The content of
NPY in plasma and platelets from sponta-
necusly hypertensive rats (SHR) and Wistar-
Kyoto rats (WKR) were measured by ra-
dicimmuonoassay. RESULTS: There was no
difference in NPY concentration between SHR
plasma apd WKR plasma (2.1+1.0vs 1.8 +
1. 0 pg-L~), but higher amounts of NPY in
SHR platelets than in WKR platelets (3216
us 2219 pg-L~', P < 0. 05). The platelet
aggregation and the release of NPY from
platelets induced by thrombin and collagen
were increased in SHRK; ADP did pot cause
NPY release from platelets, although it pro-
duced severe aggregation in both SHR and
WKR. CONCLUSION
NPY in platelets and thrombin- and collagen-

The content of

induced NPY release from platelets are higher
in SHR than in WKR.

KEY WORDS blood platelets; platelet ag-
gregation; neutropeptide Y; inbred SHR rats;
inbred WKY rats; thrombin; collagen

Neuropeptide Y (MPY ) is a tyrosine-rich
36 amino acid peptide widely distributed in
many autonomically innervated organs, in-
cluding blood vessels™?, NPY is a potent
vasoconstrictor and, more importantly, it can
potentiate other vasoconstrictors as well*? 2,
Thus. NFY may be important jn regulation of
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both systemic blood pressure and local blood
flow. It is conventionlly thought that NPY
found in plasma is released by neurons. Re-
showed that NPY
could be synthesized in rat megakaryocyte and
stored in platelets"’, NPY levels are signifi-
cantly higher in platelets than in plasma. The
NPY in platelets can be released during colla-
gen-stimulated platelet secretion™. Thus,
circulating NPY in rats may represent both
neuronal and platelet release. The content of
NPY was higher in spontaneously hyperten-
sive rats (SHR) than in Wistar-Kyoto tats
(WKR )™,
release of NPY from platelets induced by
ADP, thrombin, and collagen., and compare
the differences between SHR and WKR.

cent studies, however,

In the present papet. we describe

MATERIALS AND METHODS

Four SHR and 4 WKR ¢ { ., 16— 17 wk old}.
matched by body weight (350+s 50 g}, were used as
experimental rats. Systolic blood pressure was mea-
sured using a polythysmograph by the tail-cuff
method'”” one day pricr to the experiment, Systolic
blood pressure was higher in SHR than in WKR (24, 6
10.6 kPa o5 18. 8 +-0. 4 kPa, P<{. 05).

Rets were anesthetized with urethane (1. 0 g
“kg~'y 1p?+ and blood was collected from the abdomi-
nal aorta into ice-chilled tubes containing 3. 8 % sodi-
um citrare {1:% volume ). Platelet-rich plasma (PRP3,
plateley poor plasma (PPPJ, and platelet samples were
prepared by differential centrifugation. The plarelet
pellet was washed onee with buffer containing: NaCl
123, glucose 30y sodwm citrate 13 mmol L™, pH
6.8, and resuspended in Tyroede™s buffer containing .
NaCl 140. KC1 3, MgSO,1. HEPES 10. glucose 10
mmaol L' pH 7. 4. Platelet number in PRP or the
resuspended platelet suspension (RPS) was counted
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under a phase-conrrast microscope and was adjusted
to 10" platelets - L7 by adding PPP or Tyrode's
buffer. Samples were kept at —30 C belore use.

Platelet aggregation was measured by the turbidi-
metric method™. PRP or RPS wus eguilibrated ut
37 € for 3 min prior to addition of ADP (Sigma ?.
thrombin (Behing Biochemical Products Co) . or acid-
soluble collagen ¢ Stgma. prepared by the method of
Cazenave'" ), Aggregation curves were recorded for 4
min and analyzed in terms of percent of maximal in-
crease in hght transmittance (LM 11-104, Da Hua In
strument Co. Shanghar!. PRP or RPS was centrifuged
at 2200 % g for 10 min and the supernatant was stored
at —30 C lor NPY determnation.

NPY was measured aiter cold acid-ethanol extrac-
ticn of plasma samples by radictmmuncassay with
[STINPY ( Amersham )'®'. The NPY antiserum l(a
gt from Prof ] K McDonald, Emery University.
USA) showed negligible cross reaction to peptides of
similar stze and structure. In addition to measurement
in the post-aggregation plasma, the peptide was guan-
tifted in PRP or RPS which was not aggregated but
platelets were distupred during the extraction. NPY-
unmunoacavity was also measured in PPP prepared
from PRP. Quantities of NPY in plasma samples
taken during ptatetet aggregation were expressed as ‘g
of NPY content in PRP or RPS gver the contmol. Ra-
dicacuyity was measured by a Ycounter ( Wrzard
1470, Pharmacia®.

The significance berween groups was determined

by ¢ test.
RESULTS

NPY contents in plasma and RPS No
significant difference in plasma NPY content
was found between SHR (2, 1+ 1.0 pg-L™"
and WKR (1.8%1. 0 pg'L™'). but NPY con-
tent was higher in RPS from SHR than in RPS
from WKR (3246 »s 2249, P<{0, 05).

ADP-induced platelet apggregation and
NPY release ADFP produced only a re-
versible. primary aggregation response in PRP
from both SHR and WKRE. ADP 1 pmol-L~!
caused a minor aggregation response in WKR
(2.2+1.6 %1 and only shape change 1n SHR.
When ADP 2.5 pmol+L 7! was used, a marked

aggregation response occurred, but no differ-
cnee was seen hetween SHR ¢35+ 14 %40 and
WER (374 13 2%3). ADP 1 or 2. 5 pmol
+L ! vielded no release of NPY.

Thrombin- or collagen-induced aggrega-
tion and NPY release in RPS Thrombin
induced concentration-dependent aggregation
and release of NPY in RPS from both SHR
and WKR. With thrombin 200 U - L,
platelet aggregation was not produced (only a
shape change was seen), but platelet NPY re-
lease was obvious in both SHR and WKR . and
was greater i1 SHR than in WKR., With
thrombin 500 U-L~". both platelet aggrega-
non and NPY release were greater in SHR
than in WKR. Thrombin 2000 U-L™" caused
maximal aggregation and NPY release. with
no abvious difference between SHR and
WKR. (Fig 1>
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Fig 1. Comparison of thrombin- or collagen-induced
aggregation and NPY release in washed platelets From
SHR and WKR. n—=d mice. xts. "P<0.05.
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Both the platelet aggregation and the re-
lease of NPY induced by acid-soluble collagen
7.5 mg-L " were higher in SHR than in WKR

(Fig 17.
DISCUSSION

In this study not only aggregation but al-
so NPY release from thrombin and collagen-
induced platelets was greater in SHR than in
WER. These results suggest that cireulating
NPY levels may be increased more in SHR
than in WKR during vascular endothelium
damage which causes subendothelial collagen
exposure, or during high coagulant states
when endogenous thrombin is released. NPY
released from platelets potentiated collagen
response induced by other co-released sub-
stances, such as 5-HT and some a,-adrenergic

U Thus the inecreased local

receptor agonists
or circulating level of NPY during these
pathophysiclogical situations may contribute
to the increase of wvascular reactivity and
higher rate of wvasospasm in spontanecus
hypertension.

In the present study, we found no differ-
ence in plasma NPY content between SHR and
WEKR, but higher levels of NPY in SHR
platelets than in WKR platelets,
sults are in agreement with the studies'®.
Higher levels of NPY in SHR platelets may be
one reason for increased NPY release during

These re-

platelet activation. But the precise mecha-
nisms for increased NPY release from SHR
platelets remain te be determinated,

Our findings suggest that higher NPY
levels in SHR platelets and increased release
of NPY from SHE platelets during platelet
activation may be involved in the patho-

physiology of hypertension.
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Effects of anisodamine against myocardial
ischemia-reperfused injuries and antilipid peroxidation

YAQO Xiu-Juan, TAN Yue-Hua. XU Zi-Chao'. LI Xiac-Ye', CHEN Shui-Ying
(Department of Pharmacology. 'Department of Chemistrv. Fourth Military Medical University .

Xi-an 710032, China)

AIM: Anisodamine (Ani), an alkaloid first
isolated in China. To study the relationship
between the protective effects of Ani on
myocardial cells of reperfused injuries and the
antilipid peroxidation., METHODS; Coro-
nary ligation for 15-min followed by 10 min
reperfusion was performed in anesthetized
rats, RESULTS: Anil, 3, S mgekg™iv 1
min ptior to tepetfusion could dose-depen-
dently lower the release of creatine kinase
(282129, 252153, 2261+50), counteract the
increase of malondialdehyde con'tent (3. 3+ 1.
3+ 3.211.6, 3. 1% 1. 2} in the reperfused my-
ocardium and preserve the SOD activity (41+
7, 46 1 8, 551 8). Ani completely abolished
the drop in the contents of principal unsaturat-
ed fatty acids (oleic, lincleic, and arachidgnic
acids} of the membrane lipids in the reper-
fused myocardium. SOD 75 U-+kg~'iv 1 min
priar to reperfusion exerted similar effects like

An 3 mg-kg™!. CONCLUSION: It is sug-

Recerved 1992-10-15 Accepted | 394-06-35

gested that the antilipid peroxidative effect of
Ani may contribute to its protection against
reperfusion-induced myocardial injuries.

KEY WORDS anisodamine: superoxide dis-
mutase: myocardial reperfusion injury: crea-
tine kinase; malondialdehyde; unsaturated
fatty

derivatives

acids; lipid peroxidation; atropine

Anisodamine (Ani), an alkaloid first ex-
tracted from Hyoscyamuse niger L in China. is
very similar to atropine in chemical structure.
It showed protective effects against certain ex-
perimental arrhythmias‘” and of ischemia-
reperfusion arrhythmias® ¥ and improved the
cardiac performance during reperfusion™. We
observed that the praotective effects of Ani
against reperfusion induced arrhythmia may
have something to do with reduced myocardial
lipid peroxidation™’,

In order to ascertzin the relationship be-
tween the protective effects of Ani on myocar-


http://www.cqvip.com

