Response of Coronary Sinus Neuropeptide Y
(NPY) to the Cold Pressor Test and its Relation to

Cardiac Function in Man
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b biEERIE O m#E Neuropeptide Y (NPY) EE &
AT RRAHRER B X OV BEEE & DBI R
—EANRER, DY T - T AEEC X D8 —

SRAFEFRAREHME CEE 1 EIHRRD
s K ® M
(ERY 4 4 2 FE12A BA)

= o — 7% FY (neuropeptide Y, NPY) 13367 3 /B L h s APRBEBERERTF FC, BT+ 753
V—ICBT 5. AEARERR LU A » £V Yy — RNA (mRNA) ¥ Ve FER X 0, NPY REEM4Y O R, i
BRIVCEEBHELECAL SHTHILBBLMC I, FUFLEHS I OOH 2R T2 RHEMROL T/ 1oy
%7V v (norepinephrine, NE) L #F T2 Z L0 b DABNERNEE ShTWa. L CRESREBCHCERECL
bh, ODHCBOCTHIRER, BERM, LF%, REECHFLET L L), TERFANS JOCOBRCEELREL R
LTV AATREMAEE SR C\5. 22Tk Fisid s NPY &DO#dE L OBfS & ODBASBAERIIMO NPY 158
ML ST AR NPY D524 A 3 2/ 7 »+A (radioimmunoassay) %M L, KEERMO MmIE NPY BEDOR
MZEE), Mmig NPY BE O KEBEEHRYS X BRI 1) 2 8602, ERIRF O M NPY BE & O#RE & DBIRS L 0%
LAMCHRT A ERIREOMmMEE NPY BEORIGEKE Lz, * [T high performance liquid chromatography (HPLC)
F Tl NE BEOWEY T, AREBORFIIEFEITCHASM 9% (FHER2L+ 2R ¥, BUEL LI COEEED
B OB M LEE, ARESRE CRBLERMEB X ELR TULEY 7 — 7 VERE 2 T S icER164 (FK124,
W44, FIBEBSLEI2ER) %, TLEESAMCHT2RFCIEBDRO =2 v+ r— LV EBICTHERRELH DD - It
B113% (BHEL10%, &M 34, FHERSITI0R 2REE Ui, DEEFHED <5 2 —2 & LTOLHHE (cardiac index, CI),
EEERKEMSE (peak dp/dt), £ EEH 3 (left ventricular ejection fraction, LVEF) % X O"ERILEKIAE (left
ventricular end-diastolic pressure, LVEDP) #BH L. ¥ 0O0BENBREOHEEL LT B8 IWMHME X LW,
double product, DP) R 7. HAEEIOKRE TIIRMEIRMOMEE NPY BE, m#ff NE BE R LI UCOLHBRES T
OB Uil d 2 20\ 7o, M8 NPY B BRI miE NE BECEBRAEREZEL, S bBBE»rTCEBEX LS
EEXHREE YR LER, DY F — FAREDIIT E 0981 516 O TR A BB B X /R I7eh - 1. mif NPY
BT KEBEIR, KBRS IOTHIRATERERIMELY R I -, KEBBIRCEWERZR L. ¥ KBEIR,
KEE#IR S X OFBIREOMmMEE NPY BEREVVCEOHBEER Lich, KBRS EHIREE ORBE R, -t E L
n, KREMmO M NPY BE ORI OMBROBEY B X5 LE L bhic. Cl 8L peak dp/dt iTuL3"h & 4B
KB ich - fehd, LVEF 1258 IRA NPY BE % I OEiIRA NE BE - A0#HE% /R L, LVEDP i2E#IRIA NPY BE
LDAXEDHEYR L. EAANC Y v +ociiEsh, mE, OHEB LU DP XL THBC LR L, THIR
Aomif NPY bEFCEF L. BEX D e MW THTREREELOEBAROPEY NPY O4WeED, NPY
NE & #ICOBBORICEELRE R LTV 2D L HEIh.

Key words neuropeptide Y, coronary sinus, diurnal change, cold pressor test, cardiac

function
= 2 — 82 7F 'Y (neuropeptide Y, NPY) % Tatemoto Ay SEBHIR FE B O AT RRANRR R B BRI T A & D,
LY X O BENC T 2 OfKE O BEEEI B LOCAREAE OEE R L ORERANC BB G % Ri: LT HAENES
BEM T T, BACT I /B L VEBRIh, WILERY BEIRTWS. BRCBWTLEOEFITELT, ROKED
OB, RBTBREERBCELSDHLC/ v=E%7 Y ¥ EROLALTL E DR ENLTWB EEx bh, TLED
(norepinephrine, NE) & 3359 Z L& b DA BRIE R IRERE (TR ~DOBEEOTREELHERIh TV,
EHZh, WHMCEhoob5. HECIEBBRECEEL, LhLZhEFTODL BT SH NPY k@‘ﬁﬁ%&@ﬁﬁ@&

Abbreviations : BP, blood pressure; Cl, cardiac index; CP, cold pressor test; CS, coronary sinus; cv,
coefficient of variation; dBP, diastolic blood pressure ; DP; double product ; EDTA, ethylenediaminetetraacetic
acid ; FA, femoral artery ; FV, femoral vein ; HPLC, high performance liquid chromatography; HR, heart
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Hcir, RMBIROOMIE NPY B & OESB & OB R
TR EEED, RO T 2 - 2 R
g TR, ¥ NPY BB BL 96T 2 Sy ER
Tk, RMBIRMOMEE NPY BE TOEE L OBE K
TRFECHRRLDD L BbND.

—FREREENB CERMIFRINA Z L I h BB
CRAERVECHEETH I LR RETHHRENS M,
NPY 2R X b NE LW Eh, 8D
s XU F OFHEEBIRE RS2 B2 L NPY &
@E L OBIEAEE EhTwB. NPY O + OFEIRAE
AL D EBELBR IR L3 HELDB. Lo LEY
FETIERC O RERERIBIC X 0 BEIRIE O miE NPY
BEXAFRBTALBEEIRTHAE"$00, b MBI LTIE
RGN, TREARFIE L Oz BT % NPY O%Eis
TSRO R RGO WTIERERETHS.

FrTEEIE MTRT S NPY & OEE & OBIFRE LW
BRI O NPY x5 2 &Y LT 5 di(l)
NPY D544 3 2/ 7 »vtA (radioimmunoassay, RIA) ¥

Diluted Antiserum 0.1 ml
Standard Solution 0.3 ml

Assay Buffer 0.1 ml

preincubation at 4° C for 24 hr

Labelled Antigen 0.1 ml

incubation at 4° C for 48 hr

Second Antibody 0.1 ml
Normal Rabbit Serum 0.1 ml

Polyethylene Glycol 0.5 mi

incubation at 4° C for 24 hr

aspiration

Measurement of Radioactivity

in Precipitate

Fig. 1.

g 1. Schema of radioimmunoassay (RIA) for neuropeptide
Y (NPY).

—_——————

ZELL, QRMHIRMLO M NPY BRED A RS, O)mi
NPY BREOKEEE#IRSE X CBHIRIFW 3035 Az, @F
FMIRAOMEE NPY BE & DML DBIR, GESARTHT
B EHIRIAO M NPY BEORIGEHREE L.

HEE LV FHE

1. 92F432/7vE4(C&BMmEE NPY BEORI®E

1. & #®

RIA B ZHBEIZ T, M e A8 NPY (=7 F P
AT, KKR), #B—4H {613 Neuropeptide Y (NPY, Human)
antiserum (Rabbit) (= 7' FHER), B -HAERRERy — s =
TV VR -7 T4V —THRR, ERN), FTE%E
R BE—F o474 Y v~ 7B, KR, &% NPY 12
Neuropeptide Y (NPY) (Porcine) Labeled with [*I]
Bolton-Hunter Reagen (DU PONT, Boston, U.S.A.) %\ 7z,
7 v tAd ROFEREGE NPY (Human): 100%, NPY
(Human, 1-89)<0.1%, NPY (Human, 24-36)<0.19%,
Pancreatic Polypeptide (Human): <0.19%, Peptide YY: <
0. 1%'@%’_} 7.

1L 0 T X i aprotinin (S00KIU/ ml blood,
Bayer, Leverkusen, West Germany) 13 X Uf ethylenediamine-
tetraacetic acid (EDTA Img/ml blood) A b REAEW LM,
o2 BIc 4 C, 3000rpm TISSHHIELT B L, MENIIE F <
—80CIATRIRFF L1z,

M¥EIIRIARHE Sep-pak CI8 cartridge (Waters, Massachus-
ettsn, USA) B WwTHE L, BHKIX0.1% bovine
albumin (F16, KBR), 0.2% triton X-100 (1) ¥ & O
sodium azide (F13t) B A L7c PH 7.7 0.1mol/1 ¥  EefEHE
¥ % i\ 7z, polyethylene glycol (Fidt) % 58 —Hifd & i (/5
L.

2. g7 = ba—n

WERH1CRT LS T e b a—-ATfy, RBRECOL
T2RTOZERETIT . MEEBEIA -t vz sy
v A5 & (ARC-600, Aloka, H) A L.

3. JlEE oA

1) EHER L R IERE

1.95pg/tube, 3.90pg/tube DEWEEAFFRL LI0ERIE L 7-.
0 pg/tube BERED 5 7 v b (B) & DR FABE X b B/ IE
BE®RDIz.

2) HEBERERR

MENBER, SEFHORKHIBEOBEMBFRELI 6ME
BOBLZEBNEL, TOVHELSD L HEBEH (coeflici-
ent of variation, %¥CV) %R fz. i, NEEBEAEIL, | &
HoBEMERELHIIEIOR - cMERKKC —ERUEL %
CV &Rz,

3) R

BENFELGERTHEABZNL, FRMBL RS,

4) RimERRE

| ERoBEMET 2BEORE D NPY EEELHENL
<, BIRELEE L.

rate; LVEDP, left ventricular end-diastolic pressure; LVEF, left ventricular ejection fraction; mRNA,
messenger ribonucleic acid; NE, norepinephrine; NPY, neuropeptide Y; RIA, radioimmunoassay; SD,

standard deviation ; sBP, systolic blood pressure
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I. m#E/LTEx7 Y REQRE

NPY t R mif NE BEXHE L. FiMi2 NPY &H
K, MEAC TV, 0 CI&R LI EDTA AW BMEHEA
HE Bz 3000rpm, 4 CTISHMEROOBEL . miL—-80C
WCEHERIEL 1 BELMICRIE Uiz, ki high performance
liquid chromatography (HPLC) #&B\CHIE L, &/ HER
EX 0.0lng/ml, HIERNEEIZ4.4%, WEHZEZEILT.5%, [
REKI1291. 168 TH » 7.

0. BRNZEEHOKRE

BEEICRABY 02 (FHER2E 2R ¥R L L. RE
TR &P REDRBE TV T BE2E . REEIIRAER
I ARSRALL LRI DB L L, AFI208, 12, 18RHICHEN, 1B
47138 200mEq/B £ —F & L. BRI, 50TRF & L, 4
72 B X DOMMEITERETOR . BMEREHE EHEEIR
B Uik, 300U EORREIY & b, 4KEE, &
6 EfT - fo. RRFCKBMETC CmMERZRIE L, 24RFEKL
£ —DBHE TORBOTHH LT .

V. M3 NPY BEOIMMIZS LU MBTEERIE NPY B

S HEEE ORROBRE

BOMOESR, ABEREIAVIEOEROERYEDLRT
DA T - T A BERXHETINCEELER (BHI2E, k4
%, PHERMAEIR) ¥ RE E L, BRF, B2, AOWE
B, MEERE &L X U NPY BEEE 2 RugIth
DRBOSHINIFR L DR L. REKTICLMICRE
DHBAETCT BEBc. BEL24RFE EORIRA (8O
BF—FAREYRTENT. v — A2 KEBEEIK (femoral
vein, FV, femoral artery, FA) 8 X O R&IRCEALE, OF

*

HE, HOLRE, ZOREZAEL, 6French 27 -5 1pg
BRI (coronary sinus, CS) BB L. 300 HOLLE,
i, FA, FVEBIUCCS oML, F0BREBIREE S
CEZBEEYT-7. DIHEORIEIL Swan-Ganz # 5 —
FARAG, BEREC L 7. LDHECREIZ 744 ¥,
7 40 F. A5 A (Siemens-Elema 746 E+ 5 v 25, —
=) EAFRE~Y, A —&—AF A (Camino 110-4 35—
F ¥ LU Camino 420 EE =% —) ¥FHVT{T -1,

DBREFHI -5 2 — % & LTLERHK (cardiac index, CI 1/
min/m?), EERKXEMHSE (peak dp/dt mmHg/sec), A
H 3K (left ventricular ejection fraction, LVEF %) BIUER
WBESR BAFE (left ventricular end-diastolic pressure, LVEDP
mmHg) #EH L7, LVEF i Kennedy DEB— & X% X b
EEEYHB L ORDI.

V. EEREWCHT2ERIKCE NPY ORIEORE

HBRD = v b v~ VBRI THEREY RDTeh - EH
13% (BH104, k3 % , FHERSAE 10K R LTELK
MO RL, REANBRET 2. AFEBIZLC
DAKKIZ 5 HEEFLBRTHEEA, ATPABIRE, 125
HLERTIERL, AR TEINC CS 20Kk, nE
BReEBREFZC CERBBOEELER L, AMERT L.

FLOPBENEBEOCREL LCER (MME X0
¥, double product, DP mmHg-beats/min) %R,

V. MEETRHREE

BOAIE ENREZ TN CPSELEERECRLE. &
WEMW KT HHETEHLAEL, 2REOBREIZ—TRES
B ET, EHREBEXDD IR T2V TiL Scheffe

c/Bo Specificity:
— NPY (Human) 100 %
~ NPY (Porcine) 100 I
T, NPY (Human, 1-9) €0.1 1%
~. NPY (Human, 24-36) <0.1 1
0.8 - \ Pancreatic Polypeptide (Human) <0.11
R j§ Peptide YY <o0.1 1
\.
0.6 T~
°
i/16 1/8 1/4 1/2 1/
0.4 L 1 i 1} —
dilution of X
plasma extract
0.2
ad v ~—rryrvt — s .,.“—i — + w-i
l 10 100 1000
NPY pg/tube

Fig.2. A typical standard curve of neuropeptide Y (NPY) (X —X), serial twofold dilution curves of a normal mixed plasma
extract (@ —@) and the specificity of the NPY antiserum. C, counts bound in the presence of labelled and unlabelled ligand:

Bo, counts bound in the presence of labelled ligand alone.
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pHEXHCTRERT 7. T2 BEMOoRECR
Student DFEAD tBEX T >70. EHI 2ERMOBIHEY:
i Peason D[ERBAHTE AV THE L7c. kX p<0.05% 4
FEHDLLTHELR.

5 "
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Fig.3.  The diurnal changes in the plasma concentrations of
neuropeptide Y (NPY) and norepinephrine (NE), heart rate
(HR) and blood pressure (BP). , P<0.05; sk, P<0.01.

1. BRHER L B/IERE

BEEMmB IR 2 W RENBED T, 3.90pg/tube, 1.95pg/
tube ¥ L ' 0 pg/tube DBEO I v v MEDCFRERE
BENFD AT (3.90pg/tube vs 0 pg/tube: P<0.0001,
1.95pg/tube vs 0 pg/tube: P<0.01, 3.90pg/tube vs 1.95
pg/tube: P<0.001). Zh & b B/ MUERRE X 1.95pg/tube I
Bhh, BECBRETSE 4.4pg/ml THoTe.

2. BETHEENR

HEMBRER, SEEORLIBEDBEMNEREYEH 6M
BORL-EMEL, TOFHELSD L HFBFE (coeffici-
ent of variation, %¥CV) # R - & = A, 339+12pg/ ml
(HCV=3.79%), 238+15pg/ml (%CV=6.5%) % X O
113+8pg/ml (¥CV=6.6%) TH-7=. RTHEBEEIL 1 BEHD
BEMERGEIEOR Y > HIERC —BRE L %CV E
Rt ZH 101+9g/ml (BCV=9.1%) TH»71-.

3. FRRAR

TR TR L IERIF LTS E SR (K 2).

4. ERinEREER

1EEoBEME 3.395ml IZEE 10ng/ml 3 X 0° 5 ng/ml
0 NPY BE¥EWE 10511 #fn%, +300pg/ml plasma ¥ X O°
+150pg/ml. plasma @ 2EEOMB A FEHR L CRINE > BE
Ui, @inEREIZZhEh +150pg/ml. plasma T93+15%,
+300pg/ml. plasma TT5+14% TH 7.

I. miE NPY REOHALEE O

RiggeRmo Mg NPY BE, mif NE BE, OEs IO
WO BNER LK 31RT. NE (X16BIC A% (0.19%

0.8

r NS 1
0.6 NS —/ — N

0.4 4

NE (ng/ml)

0.2 4

0.0
FA CS Fv

200

NS

f 1

150 — NS — [ — NS —

100 4

NPY (pg/mi)

FA Cs FV

Fig.4. The plasma concentrations of neuropeptide Y
(NPY) and norepinephrine (NE) in the femoral artery
(FA), coronary sinus (CS) and femoral vein (FV).
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0.04ng/ml), 24851 & /ME% (0.12£0.04ng/ml) X & b,
NPY 1220851z & AfE% (85123pg/ml), 08RFIC B/ ME% (55%
12pg/ml) & & iz, EfcERASHREE LR Eer o1
A, DB 16RRC B AE% (65% 14beats/min), 04BFIZ /I
fE% (51t 8 beats/min) & & »7c. HEIMKBHORETH -
F D EENEEIANE YT P LTV TERRE DT, NE
BLIODBEE DI BHN D BB CDIXEDIDTHHD &
Exbhis.

NPY, NE 8 L UL TN T—@M OB L Lo i i
%, NPY 30 NE wBh 2HAXB L THZIH HLRH
I TEGERAZTR Lic. NPY 13208k L 2085 & THEZE Y

300 y=183 + 0.884x, 1=0.864, p<0001
[ ]
= 2004
E
<)
&
z
o 100
o
z
0 T L]
0 100 200 300
NPY-FA (pg/mi)
y=46.7 + 0.331x, r=0.625 ,p<0.01
150 4
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I
&
8
U 50 J
z e
z °
0 . '
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NPY-FA (pg/ml)
y=50.5 + 0.266x, r=0.515, p<0.05
150
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=)
&
[2)
g 50
o
4
0 . ;
0 100 200 300
NPY-FV (pg/ml)

/N

FL (P<0.05) AWNEBZETLEEXDRER, Db 5 -
FAREOT N IBEHE N (09—168F) TiX NPY, NE i
BELEBYRDIeh 1.

I. m# NPY REOEALEDRE

KEEBHIR, KEEM IR L OCREHIRA O M NPY g
(NPY-FA, NPY-FV, NPY-CS) iz £t £h 91156pg/ml,
99+58pg/ml, 77+30pg/ml & NPY-FV 2 EWMEERFR L1
BEETH - (K4). i NE BE (NE-FA, NEFY,
NE-CS) it Fh+h 0.26+0.20ng/ml, 0.21%0.20ng/ml,
0.31£0.25ng/ml & KPAZTHBEREIRD bhish o1 (§
4).

1.0 y=0.0184 + 0.978x, r=0.935,p<0.001
0.8
E 06
o
£
> 0.4 o o
di
Z  02. 5o
(o]
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E
o
£
N
Q
w
4
00 02 04 06 08 10
NE-FA (ng/ml)
1.0 y=0.029 + 1.03x, r=0.847, p<0.001
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Fig.5. The relationship between the plasma concentrations of neuropeptide Y (NPY) in the femoral artery (NPY-FA), femo{al
vein (NPY-FV) and coronary sinus (NPY-CS) and the relationship between the plasma concentrations of norepinephrine (NE) in
the femoral artery (NE-FA), femoral vein (NE-FV) and coronary sinus (NE-CS).
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§51c% L < NE-FA, NE-FV, NE-CS &+ E\WicTE
pHE%Y &L (NE-FA vs NE-FV:r=0.935, P<0.001,
NE-FA vs NE-CS: r=0.822, P<0.001, NE-FV vs NE-CS:
(=0.847, P<0.001), NPY-FA, NPY-FV, NPY-CS $ E\i©
FoHEy R L7 NPY-FAvsNPY-FV: r=0.864, P<
0.001, NPY-FA vs NPY-CS: r=0.625, P<0.01, NPY-FV
vs NPY-CS: r=0.515, P<0.05) 43, NPY-CS & NPY-FV T

r=0.402
150 °
3 o
R o
3
L o
E 504 ©¢ © 0 o
z o
0 T T T
0.0 0.3 0.6 0.9
NE-CS (ng/ml)
Fig.6. The relationship between the plasma concentrations

of neuropeptide Y (NPY-CS) and norepinephrine (NE-CS)
in the coronary sinus.
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Fig. 7.

HHBEIDEA VAR L F .

NPY-CS & NE-CS iZFE TRz DD EHBOEAY R
L7z (KB6).

V. E#HIREAME NPY BE &0 #EE & Ot

I OFER X 0 DIEAE & M4k NPY #E & 0B%R% NPY-CS %
AvTiE L.

CI 2 3.30%0.67]/min, peak dp/dt i3 1690+350mmHg/
sec THwfc. #i NPY-CS, NE-CS DL T*h & AR
Teh oz,

LVEF 1166+12%C&% b, NPY-CS (r=—0.684, P<0.01)
8 LU NE-CS (r=-0.679, P<0.01) & E0HBELR L (K
7).

LVEDP i 13£5mmHg €& b, NPY-CS LIEDHEE (r=
0.555, P<0.05) #/x Liz. NE-CS & L IEHBIoEHEII B -0
DEBETIS»r - (”T7).

LbEX b LVEF O{E TR L LVEDP O L TEERBD
BEEDE TV NPY-CS BIU'NE-CS N ER L, FOMHE
1% NPY-CS CTHEWEEZbh.

V. BABHICHT 2 ERICAME NPY ORI

KEDIR D INHEHRAIE (systolic blood pressure, sBP mmHg), #5
BEHAE (diastolic blood pressure, dBP mmHg), [MB3 ( hea-
rt rate, HR beats/min) 3 X 0"~ E# (double product, DP
mmHg- beats/min) {L A 1 FEICEAEY & - - EHIRT
BRE—VERL, £THEEBER LA L (sBP: P<0.001,
dBP: P<0.001, HR: P<0.05, DP: P<0.001) (®8). .L:fifk

1.00
=
0.75 | =
E "
2 050
wn
3 [
W 0.25 . u
m ¥ |
0.00 , i
0 10 20 30
LVEDP (mmHg)
y=36.5 + 3.19x, r=0.555, p<0.05
140 . o
E  4o0.
a
[%2)
NS
> 60
P4
20 . .
0 10 20 30

LVEDP (mmHg)

sinus and the cardiac function. LVEF, left ventricular ejection fraction ; LVEDP, left ventricular end-diastolic pressure.

The relationship between the plasma concentrations of neuropeptide Y (NPY-CS), norepinephrine (NE-CS) in the coronary
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W25 LARET, DP 35 CHEZN e o7, sBP KX
U dBP AR TR TERWCEMEESR L (BP: P<
0.01, dBP: P<0.01).

NPY-CS 2 ARIZ & h 69+26pg/ml 225 82424pg/ml ~ &
FEw EAL (P<0.05), NE-CS % 0.204+0.08ng/ml 5
0.2740.15ng/ml ~& LREREYR L (K 9).

EHEAMC L DROBEALFRIACEMIL, LERB
CEEIREY b RS L RET A RIIHERE Lish - 7.

% ®

NPY 1319824F1 Tatemota HIZ X DX U T & im H B
HREEIhEY., CRKBMIZFr Y v7 1 FEE, NRBICFe v
VEBEAYESLIBMEOT I BEVEBRENDRTF FT, S
FFYY BLOWRY _TF FEIBEORETFHHRE LR
EFOEHPTHD, BRTFF¥7 5 V- 1@ET5H. NPY D
RAHE TOREABLEN S HRFEMCR<Hh, NPY
BT EERRULDI=FR, o t, TEVvFEz—, & M5, BIH
P OPREETR, RKEWERB LIUEBHEEL WKL S
FLTWBEN Z LWL kicote. Bl F OBEMBEN
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¥ ¥ Fr ¥ %
200 i % ¥* * *
& 150 4
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Fig.8. The response of the blood. pressure (BP), heart rate
(HR) and double product (DP) to the cold pressor test
(CP). (@), systolic blood pressure; (), diastolic pressure,
%k, P<0.05; sk, P<0.01; *kskk, P<0.001.

Sk

B NPY © 4y v < v — RNA (mRNA) BRI S ha
Z O S, mRNA O5Ai3s X0 NPY D4 Su s,
MEERDOHS. NPYmRNA & FiREE, RMmEs ry
AEFCEHEBECHAEL, NPYmRNA 84 NPY B )
CHBELTWAZ EdD, NPYmRNA RREEBYRD 5 %ET
DIEEFELD L~ T NPY EAGERARE SR T 5 Il nE
WEEBZLRTWA,

ZD & 51 NPY DFERAL, (L¥ERE, 5 THEs ot
HHRERENPFRHINOORD DICHE L, FOLBGE:
RETHEEREG. W OnBEFBR TV B TEEROHT,
NPY 241z 0MEROAIICIELBEE L TWB EE L Lh s
L& LT, NPY SR CIRMFEFBOHLTH 5 WK
iR Cl RO MHRERIICHA L, K TIRREFOTR
iR NE ERFELTHMA LY, S RBCRARE
E¥HOTI VT NPY 2V NE EHEL TV ERSBEDN %
PR R ER O S5 W 0 5 5/ NBR/NRIZIZ NE O &8, &
BRI/ i NE O &gzt NPY ©% %4212 NE & NPY #
—HBICEBR R, FIBOCIS UTC NE & NPY &t isish
L2, EEHTANE SIX2TORMHEN NE & NPY iy
BATWILT TR, OEFEHRSICOHLIETHH
BLHMENKETHZ LTHA. KMBIRE 13 DR
BB NPY REEECEEL, OPHCRVWTHER LTS
PRXRIeDH, BERE, WEH, £F, B SRERCE
L, NPY RO FET I ELD =2 — 0T+ FThH
%9,

NPY o mERMBIERIFEL 2bHIDHN, BB VE
BOMEBIERAYETH LIS, TRES TIRmEIHEER
DI ERE T NE %, RO R 2 EEEME O MU
ERZHEETH%. BEThiX NPY OmEFIRHCBT 2
F T ABMOERICIE NPY B CHEIE X A5 Hak o g
ER &, )\ ZEGE LN T2 FEBRMEEY NPY 2853501
FEIEFR O — D0 fE4E L, #E2s NPY 05 & h EEAEY
BE TRV EE X BR TS, F7z NPY v+ 7 Riilk
W= NE WMl L, 3 o, SEERBE NPY 50
THLEEZDLR T3,

NPY FEIRICK LT d RO MEIREEIEMN A H LY,
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Fig.9. The response of the plasma concentrations of
neuropeptide Y (NPY-CS) and norepinephrine (NE-CS) in
the coronary sinus to the cold pressor test (CP). ()
plasma concentrations of norepinephrine in the coronafy
sinns; (), plasma concentratioms of neuropeptide Y in
the coronary sinns; X, P<0.05.
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SRR LOELE OBESER Sh TV 5. BRI RIK
LEREG TR, HERRUEPOHERL SR EDEHL O
OB OFEROREERO—>ThHDEELDR, TOBFD
EEAASR TV DY, REFAHRANSL . REBLLEDE
BT, BERWLHGEA L LA, BEA N LVARED
HERDT 25 § VOEBRIMCEREAERE IR, I
BOEROBBREENETHE AT 27 2 VONELLOEL
Kl-TOBEECESEIFREN L, TERCIITRK
HERHPELCBET B LR RETHRENL V. s T
25 3 VvEFTERRL T eFAa Y v R 2 UM oS
JEVI e FRS L OMEFBME ORI X h ERENE R
XhazE, BIV aZEBERIEY L+ e b = v ZEBER
O 7r S OSEOMEFHHEOIFFEMBECEHEOR S
Lo TIESERAEIIEI SR E XD, REBROET
REEO MEFBHECH L UMERACERIRIEE - T
L LEEINA. NPY B REERIBMC X h NE L
CHMEh, FBENEFEIHEONMIEMAEZHE TS Sz RE
BOEOZASOMEE L RBETAHTENEDD . ERICE
AN, BHATRRSOTRABRBUC X v RHEIR MO f
#NE BEOEEL LR S, I NPY BEXALRTDE
$E IRV, Clarke HIXEBIREET AN ER CRETHEOD
K EEw NPY ORBBIRAES 21TV, 50% DI s
JUOBMMOERELFRDI L LTS,

L2aL NPY B&F AL 4T 58 ERT D &L KHHIR
10 NPY A0SR OIRIE %+ & OBRE R 5 213 gEH
Thh, &HRITNLOEZRMEOREY A5 ICE BRIk
oM NPY ORIEORFAPBLETHS. SEDMIE NPY ©
W EICBT 2 BETH NPY-FV 28 NPY-CS & h &fED R
¥RL, BEOHMEAR LB oAb 0EL Y THTA.
BER TR OB SR X 0 EBIRIAO i NPY
ERTHLEREIRTVA" A, SEOKHTE PZBLTH
TREERBIC X H EBIRIAOMmEE NPY BEA LRSS L
SRERMEDL NI, FRAPERFIZAESR L O LREL L
BRI TH G EHREBHE IR TV BY, SEOREED
NPY O HNEB ORI ORKR, NPY iz B B HNEEN D
D, NE L0 BACH I LRECABEL LAERAOSH S Z
Lot ZHBOREEIR NPY AA0LMIC 34T & 38k
BERELRGCEREE L, ¥ RBAMOIE L M ohoBfY A
THUREMEZRET S L O0b Ladl.

—ITHEBIREA T2 NPY O (B IR 1E R kRS i g
BLTHH®, 7T NPY .08 AM/NDET 5 IR MIF
RARE S B &, (R D I3 D LB O 5N
HEuaEziw{ WiEibH 5. Clarke HOHET L FEIIRE LI
REDSROABEBIIR & 0 AR OIS O ILE 1 EEb R
TN ZRLDALERT B, NPY (2O RN IROE
I THUNE ORI & 550 B ST B AR X b
SEbhhs.

NPY O OBEIC 8 3 5 VR R SC R RIS /T B LASR 12 Bl 32 5%
WRCLEATALMESATLS. 22 BI0A REH
HRT, NPY I2BIZSRAERIBIC & B OB DR 0 M
Wz, LB, WES X UBEREMHICRIETREMEOBEY b
AR ¥ eghts b TO7 R F O VEHRSIC LD
TRSE L ELCHEE L, BHIRAEDO NPY OMERH LR
RICHBS hrcic b b b F, DIFRO NPY S M2 1/

3MB1/2FEL BTzt ky, il LLhEF v
FOOBETIE NPY 30725 3 & RicHMEDOMERRY
BETAUENENTRIAL®. 20k 51 NPY OB L
THBIRIMEER, > 723D NE 5B MSI1E R in 2%
EMENEIERR LORERBOIT 25 I VUSNOFHRERSY
T HEACIVESEL TR EELBRS.

Allen Hi3 v #FORELE A\ ERER £ 7 T NPY
F—BMOBEUEENFROK, TEREOE T & R LR
Bie U ENERERTZ L & LY, Lundberg Bk H
ST 5 I =7 2 DEELER AV R T NPY 1 1B#HE
NERBIUCBUERBIEFALYRT ERE LD, Loan
Wabhlestedt 5@ 3 = 7 % OHEFPFH OREF £ 5 & TIX NPY 125
DERC LERBERC A HEY 527, Allen HbORL M
EOER NPY ORBIRIGEERIC X5 EHERIL TV 5™,
Gy N g WS 20 Sy A REE T CHEY
NPY O£&#% 55 CI, dp/dt, LVEF, LVEDP %D ke
SA-FUEZBEENBREIRTCVWEN, B, HEESCY
DRERIIRL STV 5. 2F0OTRMEIEREOMSERD
D, EETONHENKE NPY OB EL AHBORFOHL
TEFELTS, Alan B2 NYHA 58T — D om0
SRETEMMO M NPY #EE IO M NE#BENLRL
TWAHEHEL, RUCH3TREEREC L - ThiebE
hBLBEOETIC NPY #B5 45 aREHERE LTV 3
OBERONEYE NPY 2 L O RBT2:E2 603
NPY-CS k ##i7c Lt <5 4 — 2 4 W4 EORFETYE,
OEBEDE TV NE-CS 8 L0 NPY-CS 0 LB AL 5 R
7o Las L NPY inO#EIEic@-Ttuvws L0510, L
RS T & B 8RR RIS 232 © 43 W % F %, Edivinsson 533
TELTWAY I 3 ICEMc b o RM&ENBIC X 5 NE ©
B2 2 5@ 2 L T2 L0 BRG MRS E bR 5.
Bz ver e v e fsTad, ik v ETRLER, —
i NA 2B LT LB T NPY SBMETT57.
TSRO ES S NA 23 4% LT EET
PRI B L, RIS OBENEE , NPY O
PMEEZIND D THA ) LHENSHh, FLIOKETHES
O NPY BEDOLAAALNDLBE IR TS, SHEEEA
MR & 0+ RSB I h NPY-CS A Bt
AL b5, NECSO ERABNHBETlEh oy, Zh
2 NPY 0440 Sil 2 89204 & LB E VY Db
NE D42 itz 1 — 280 &R <, 5 0BICERc T
Bl & -t b 3 aTEEM I iz, NPY @ - #H23 NE O5 %
HHlT 5 & oo L H 5. i NPY-CS @ Jja
NE-CS X h.D#ges DHBZED » 7o fib, BRiichied%
RANEERIBIZ S LT, NPY 2 h EE MY D D X 5K
@< &k, NE OMBEAHZ 5@E v Lickd L bBRTE
5. ZOEALSLTHIE NPY REHOAEMAERED X h#
EBLEECL B LADS.

LAEX D NPY ke rBWTH NE SR LT, OB EES
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B b B MR ER L TEDORELBET 5 L CEELRRT
ThHdHLHEREINT:.
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I X B NPY ~OBEI L CT5 751, i NPY ©
FUOAA I 2/ T oA HEERELL, KMk MO M NPY
BEOCBNEE, Mmif NPY BE O KEBEEIIIR 3 X OEBIRFA
T BHHME, EEIRFAnE NPY BE & O - OBfREs
F oS AT A EEIRALSE NPY BE ORIGHE B
L7z, Rz HPLC BT NE BE LHEIE L.

L. KRR MO M NPY BEIZS FHH LR HTTE
Ex LB —ElEOMEL 2 N EHELERERL R LIS, O
T — 7 A BREDOHKT I N -00K2 B 16O M T EELE
BRI i,

2. M NPY BEGKREEBIR, KEREIRIs X OERlRIE T
BRI EL RIS ST,

3. KBEEAR, KERESIRZ X OEHIRROMIE NPY BE2
B EOMHBEZR Licst, KERHIRE 8RR & OREI R
L5 o7z,

4. EERHRIIFTEHIRA NPY BE S X O IRA NE #
ELADHBEYRL, EBHERMEIEHIRE NPY BEL
DAIED %R L.

5. BAATC L h TRMEIRIEIh, OF, ODPEEBE
CERIERECERL, SBIREO M NPY B LR
L7z,

b MR T b AREARRE L DA kO HEN NPY 04
WaED, NPY 2 NE &3 BHEERS L OODBIEORSMICE
BERBRE AR LTV ASDLEEISRS.

E | fi2

RER L DS, MR, AEMNYE - L BRSRAYE 2 BT
AR REOMB LR LET. o0, HEYE, HEREmy
TeRiRAZEE 2 WA K REMM & L O@IRKEH 2 BHERBHEOH
FEFCRH N LET. ¥k RIA Rl LEELHDE 2RV 2K
LR 2 ABEFIR— LS L OB BETCRB AT ET.
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Response of Coronary Sinus Neuropeptide Y (NPY) to the Cold Pressor Test and its Relation to Cardiac Function
in Man Yoshinori Takagi, Department of Internal Medicine (1 ),School of Medicine, Kanazawa University, Kanazawa
920—1J. Juzen Med Soc., 101, 416 —427 (1992)

Key words  neuropeptide Y, coronary sinus, diurnal change, cold pressor test, cardiac function
Abstract

Neuropeptide Y (NPY) is a 36 amino acid peptide distributed throughout the central and peripheral nervous system of a
variety of mammals, and co-stored with norepinephrine (NE) in perivascular nerve fibers. Numerous NPY-containing neu-
rons ennervate the heart, and NPY acts on the heart as a vasoconstrictor and inducer of presynaptic inhibition of NE release.
To elucidate the physiological role of NPY especially in the heart, studies were carried out on human beings to observe diur-
nal changes in the plasma concentration of neuropeptide Y-like immunoreactivity (NPY-LI) in peripheral venous blood,
regional differences in plasma concentrations of NPY-LI in the circulation, the effect of the cold pressor test on plasma con-
centrations of NPY-LI in the coronary sinus (NPY-CS), and the relationship between plasma concentrations of NPY-CS and
cardiac function. Plasma concentrations of NE were also determined to estimate sympathetic nerve activity. Blood samples
were obtained every 4 hr from an antecubital vein in nine healthy volunteers at rest to study the diurnal changes in the plasma
concentration of NPY-LI. To study the regional differences in the plasma concentration of NPY-LI and the relationship
between plasma concentrations of NPY-CS and cardiac function, blood was sampled from the femoral artery, femoral vein
and coronary sinus in sixteen patients undergoing cardiac catheterization for the investigation of cardiac diseases, including
ischemic, valvular and hypertensive heart disease. Thirteen patients whose control coronary angiography did not show any
significant organic stenosis underwent the cold pressor test. Cardiac index (CI), peak left ventricular dp/dt, left ventricular
efection fraction (LVEF) and left ventricular end-diastolic pressure (LVEDP) were measured as indices of cardiac function.
NPY-LI, NE and heart rate showed similar diurnal curves, but with some time differences. NPY-LI was significantly elevat-
ed in afternoon, but there was no significant variation during the time when the cardiac catheterization was performed.
Plasma NPY-LI concentrations were similar at all the points sampled, and were well correlated with each other. The cold
pressor test resulted in elevations of blood pressure, heart rate and plasma concentration of NPY-CS. CI and peak dp/dt did
not show any significant correlation with either NPY-CS or NE-CS. LVEF inversely correlated with both NPY-CS and NE-
CS, while LVEDP correlated with NPY-CS, but not with NE-CS. The plasma concentration of NPY-CS was elevated by
sympathetic nerve activation, and was more closely correlated with decreased cardiac function than the plasma concentration
of NE. Itis concluded that the secretion of NPY is increased by cardiac sympathetic nerve activation, and that NPY plays an
important role in the regulation of the cardiac function with NE in human beings.



