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5 % R R K %+ (arterial baroreflex ) 5’»3%‘@ - g A EBES
B (neurotransmitter ) cHi# FE > BRI L BRI p A G R
BT A R R i g BRI R 4 L §
B o 33 A) 4% % f (Jonotropic glutamate) 7 — % * § (Nitric oxide,
NO) = SALER ¥R B F Sfemgd & 8 4p 3 P fehe p2 5 a8 3
ip d' Zucker "L EAR R B S5 B Y A 0 Flt A R eDp 0
FEP 33 A NMDA £ % %2 (N-methyl-D-aspartate receptor)£? — ¥ it %
& = fiz( nitric oxide synthase , NOS) = 8-12 % ¢ Zucker #¢ "2E B § R
B F BGP aryiwendk ¢ o ¥ FrRih - A 4E7E 2 phenylephrine 2
6 f B ATE R E SRR 0 AR §F 0D SRR
BB FE Starg B (BRS )% B Zucker &+ ¥ & % (lean Zucker rats, LZR)
g2 Zucker #* " E{ % (obese Zucker rats, OZR) =7 BRS 4 %] 5 -2.00
£0.29 ~ -0.43 +0.05 (bpm/mmHg) » OZR @ ¢h BRS & % e+ LZR
weg* - § L § & Er#rd)H L-NAME (10 mg/ke, iv.) # » LZR ‘o
9 BRS 3 & ¥ e > @ OZR 2 BRS 4 % 5-0.34+0.02 -
-0.21 £0.09 (bpm/mmHg ) i 3 & F M e 1525 o T A fe ¥ NOS

{6 LZR '2¥? OZR ¢ 15 ¥ i B o %5 NMDA &< WFr



| Dextromethorphan( DXM, 10mg/kg, iv.) 2. {é » LZR 2 OZR ‘e
BRS ‘]'5'3”;5 B aprd| 35 o L% NMDA EX 4 » LZR =&
OZR ‘efprvt i » 2 BRS Rl g ¥ MHeni & o & LZR 2 & & OZR
e H hFrd] NOS & & H jpir4] NMDA #=< & F e NOS &
NMDA #H<XHWipr 2 TP afF L8 c5FEnt » ApFRES
B4 8-12 % # OZR i B F Mg B e 4 ¥ PeniaT » @ 4 & ih

R FI¥ i #2 OZR 5 NOS & NMDA £ 48 i § M -



ABSTRACT

Arterial baroreflex is an important physiological regulatory
system for buffering systemic blood pressure. The reflex is accomplished
by releasing of a series of neural transmitters in the medulla and
mediating of the autonomic outflows which in turn adjust the function of
both blood vessels and the heart. Baroreflex was attenuated in the obese
Zucker rats (OZR) when compared to the contra-parts, the lean Zucker
rats (LZR). Ionotropic glutamate receptors and nitric oxide have been
shown to modulate baroreflex function in an interactive way. The goal of
the present study was to investigate the effects of ionotropic glutamate
receptors and nitric oxide on the baroreflex function in 8-12weeks old
OZR. Arterial baroreflex function was assessed by intravenous infusion
of phenylephrine to create a ramp increase of blood pressure, and the
degree of reflex bradycardia was analyzed by linear regression method.
The slope of the linear regression line was used as the index of the
baroreflex sensitivity (BRS, bpm/mmHg). The BRS of LZR and OZR
were -2.00£0.29 and -0.43+0.05 (bpm/mmHg), respectively. The BRS of

OZR was significantly lower than that of LZR. After treatment with nitric



oxide synthase (NOS) inhibitor, L-NAME (10 mg/kg, iv.), the BRS of
LZR (-1.81£0.16 bpm/mmHg) was significantly suppressed, and became
not different from that of OZR (-0.21 = 0.09 bpm/mmHg). NMDA
receptor antagonist, Dextromethorphan (DXM, 10mg/kg, iv.) also
significantly attenuated BRS in both LZR and OZR groups, and the BRS
was not different between OZR and LZR after blockade of NMDA
receptors. There were no differences in BRS among groups of both LZR
and OZR with NOS or NMDA receptor blockade alone, or with
combination of NOS and NMDA receptor blockades. In conclusion, the
results of the present study suggested that BRS was depressed in the 8-12
weeks old OZR. The depression of BRS might be attributed to the

abnormalities in NOS activity and NMDA receptor function.
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FRIL A TR IR b L (DiBona, 2004 )~ % 3 A ( Weston
et al., 1998)~ % & /& (Grassi et al., 2006) ~ = % & (Zucker et al.,
2004 ) ~ &5k d% A v (Klaus et al., 2000 ; Patterson et al., 2002 ) %
,\2:«‘"&"‘ RRE SR gL o

se L Zucker rat (fa/fa) o 3t T AR B Bt & B X 4 (Leptin
receptor ) 42 @ FRITIL o pAEEF LS K s B B~ F D AR
FIEFARE AR 2 B PR R 0T RE 4 H05E

"% R B k&4 (arterial baroreflex ) ¥ #4348 2 7 ‘AfFfE 7 o B
AT ke G E PPy L BRAFF LD BN EAHF (R
& ¥ % % > baroreceptor) & » ¢ 4% > P ARA Lk ML g %’%‘g} - EAHE
BYEd & (neurotransmitter ) A L @3 p 2 A 5 %”'ﬁf d o F
T g secnfe iR B B s T S 8RR AR T -
+F % T 7 3 1) glutamate v y-aminobutyric acid( GABA)#_ %8P 1%
RERF A BAEASTHRESFT o £ 2 I glutamate > 7 e 38 =

¥4 (nucleus tractus solitarius, NTS ) } #7 & 2 eh% — B4 S @Ey 5
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v E P - F i § (nitricoxide, NO) - 2 I $fwn F # 4y o
1945 Barringer et al. (1989) % Bunag et al. (1988) 1§ 5=

WAL Zuckerrat R BE SR F o TR Y RFIP BT A 73’—

1-1-1 ~ #*% g R & & (arterial baroreflex)

TR G B R i BB R A Eeh
A AL ARFERBROE L A BRI R LR E G & AL
I HE e B MAlEZREFE ¥ R i s o Bk ?ugz; o
Flpt o A= B Ayt kAt RafEe  F R LpF
PTAEER Tk S BRI 0 e AR E O A kK LR B ep
CEFS R

ARSI R TIR] T AR TR § R S

ﬁ’“ﬁ-

(carotid sinus) % i #*% 5 (aortic arch)x ¥ EE2 B BREZEX E > LG5

s}y

T SR S R MR R R B - k5
il 5 @4 5 (neurotransmitter)) % ¢ B4 (5 o K3 4 B 3t g
Pe x4 Fg ¢h g 4% (rostral ventrolateral medulla, RVLM) > 4] *
y-aminobutyric acid( GABA) XA I H I B4 gl > & B8

FHRA DGR Gd - P PSRE  f & i B BRAR
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£ > T L R R K &( baroreflex) °

A LB g 8 ke d poAaA gk S(autonomic nervous
system) =2 gAY 55 % $u( sympathetic nervous system)% & % gAY 5%
¥u( parasympathetic nervous system) k £ 2 = o F 2 Al L@ B
BT B R v R TR ] B PR T ER S 1L
BB A RRA S A i RS B R A

FHE R FRELBRTE (doR- 7)o

1-1-2 ~ Zucker rat

v 3L Zucker rat (fa/fa) 2 - A4 ¢ AP AFIRE R FTHRE
ot R A L ERWOLNEN R RE S L RS A
R RESIE k& 8 > F B (Simleretal, 2006)~ % = A% & #
P 23] #% k% (Chisholm et al.,1997) 2 7 & ¥ ch gt B £ 5f 322 41
( Barringer et al., 1989; Bunag et al., 1988) -

TR A GRS R4 R S 9 0k Zucker rat P T 39 IRR G B R

S 7 AT L3 B R «E ¥ (Morgan, et al.,,1995) 0 F#-p A A
SaR¥r2 {8 0 R Zucker rat T 0@ KR € < < ctE L ek

Zucker rat T 35 @ % R From ;x 'R M o (Carlson, et al.,, 2000;
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Pamidimukkala and Jandhyala, 1996)%g 7 ## #£c7 Zucker rat e p 2 ¢ 5

Gt BRepA gy A5 M AR o gt ¢h > Barringer ¥ A % 1989 %7 §

I s Zucker rat shp A RV E SHE . pEand g Fo iR E

1-1-3 ~ &t % (Leptin)

5B A R AR RN

7

Ik

2 870 gy i P gk R o
AP A g ke an T ALE  (hypothalamus) 225 B % - ¢ 1%
A5k kP en T AL e (hypothalamus ) "R Rlfzenée & ¢ fx 4 2 At
PP TP 1R FAAIABEE-HA R EDET -

TR R IRA B R BN enE i o il 2
(leptin)d #5375 sn % 97 o i f8 > J5d B R TR ITH 309 4R34 15 o dok &
PrapigaiE s oo 7 MR € e 0 A Pl Fad A SR Y

(neuropeptide Y, NPY ) #33, @ "% K & §5 o ok 2 A7 fodd % &

BT ® S A TALS A SIIKY niTF o SRR Y

TG IR A FEH B AR SR P T B
At sy R LB fodd & g0 Y A - 5c e s i

21 %, (Marcelo et al., 2002) o F]pt w ¥ ok % )k B %

=
"
oy
-
e
g
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gl Gorrs Y " ko 2a f s 45 > H4e#ES (Chang et al,
2005) » #3578 o

Z_ R }};Ju‘ F IR F 2 R nadE 3 F 49 B 14 o Lembo et al.
(2000) 45 B8 5 7 2 32 0F % A g AP L iwie > 22 NO 741
da F PR EF B g4 4 (Mitchell et al., 2001) > T 2 e

II Cangiotensin-I1) = ##% T jfovg 4 df g+ H 4 2 o

SN

? 13\%@1 i* (Fortuno et al., 2002 ) °

1-1-4 ~ — % i+ § (Nitric oxide, NO)

S

L-# % p&(L-arginine)¥_—- % i* § & = f&( nitric oxide synthase ,
NOS)eh B » % — § " &3t p P8 LW g et - §
it % (nitric oxide, NO )¥2 L-/A 5 fa (L-citrulline) - Tagawa et al.( 1994 )
B e W E e LW g Bl st : NTS 0 i 2 % A28 tha B Mo
FhEEF > T MT AR AN G AEN o @ NOS e # 7 % 14
gt 1'% (Tsengetal, 1996) -
—F i F EafERBiEE A Az
® Typel: # g — % i § & =A% (neuronal NOS, nNOS ) : % &3t

A e e
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® Typell: ##4—- F it § & & fF (inducible NOS,iNOS) : 5 A3t

E v%’ e e g Ll XD wmAF A g Lo ki g 6+ £
Aib- g b o REFRFNE L LREBEH G o

Typelll: p £ - F i § & = f% (endothelial NOS, eNOS) : %
AR O I S LA

- 4nNOS£ eNOST i tm#e ¢H4Ta=+ Jk & %31 & » @ INOShis
v p]E_d :fgai B FAT g B 2hd e AT A SRR K &
( Nathan and Xie, 1994) o 4295 = L;Jc;fﬂ 21 7 5 nNOS 2% eNOS % 7 ¢

W3 2 ¥t o & F 38 & ( Batten et al., 2000a; Paton et al., 2001) -

2. AEBES G o - F LTy OTAH S e L BT
30 BAEA Erw 2 FaEid RBEY smfhad oo

3. & B ATipE R AL BA S A MY o hkF oo g
Llimfew 2 & - F i § > & myosin & actin A &t ~ T 5l

el s F R R B LR S TP R RS

W BAG TR RS AP 4R~ § F 7 LRl



¥ UGS Y 5 H BTk (guanylate cyclase) - H#-5 rked %4 =
Bifs (GTP) 48 1 2 35 & vE+4 +2 4 B Bt (cGMP) » @ cGMP
i deo B ® FRAY ¥ d 2 glutamate X3 & B(Linetal.,
2000) - 7% Isfﬂ 41 NO %%E’ He fgaw g A G e

12 @ % k4w B (Garciaetal., 1995) -

1-1-5 ~ L-Glutamate 4% f8 22 g R & 52 [F e33 &

Glutamate AL 5 A L8P 5 P fRdl i AP 4 B cn@ B o
Apk o B 32X 88 (receptor) ¥ 4 & 3L+ Al4% < 1 (fonotropic glutamate
receptor) % ~#A]# < 1 (metabotropic glutamate receptor) = f& 47
A > 4 w34 i ligand gated ion channels 2 2 G-protein coupled receptor
A4 7 fpend @ ivH B &2 § o long-term potentiation (LTP) ~
long-term depression (LTD)1Z 2 ¢ fg$t i g e & P @ F A E &

e 4 ¢ ( Leone and Gordon, 1989; Colombiari et al., 1997) -

Glutamate # < %% B3 & -4 (LB - ) (Hollmann and

Heinemann 1994; Nakanishi et al, 1998) :
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1. Metabotropic glutamate receptor : | * ‘w2 p & B 4],
G-protein % £ % §,i* **(a)#% % IP3 2 DAG § £,(b)' K107
mcGMP ez £ o

2. Tonotropic glutamate receptor : 5 ligand-gated 2 = id g o 345
R E xR A
® N-methyl-D-aspartate (NMDA) receptor = o 3F 4 3+ £7 4T 3

RS E AT etk o
® non-NMDA receptor : AMPA receptor 4 % kainate receptor :

LTEAAET N R AR el o

¥ WF 2 pF o NMDA BRSO H S gk fE o P pEAE AR
F ¢ % MNDA EX M3 @ E e g @RGHAH 54D
glutamate # i¢ @ NMDA 4% 8875 i ~ Bag4r 8+ 7> &2 3 NOS
it &4 NO - Rffw 4 542 glutamate & Jf £ 7% & AMPA £ %
B MR R AA Swmre 2 R 2 154 i % NMDA £ oS i

b ETl AT 0k 0 i@ Wit NOS A3 NO (M2 )

3% = % > nNOS:cGMP =t 4 i# 3f % ,?fu%%” d & i ionotropic
glutamate & X A 4 F Mo BRECHE LY o FHEP NMDA v

non-NMDA # % % ' %47 L-glutamate ¥+~ & ¥ ¥ J&(Lin et al.,1999 )-
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T AR RO SR IR P2 P14 glutamatergic metabotropic 4% X
Boenpe Fuml ¥R R & Bl 3 B 8 (Vagner et. al, 2003) o - H3n 5
metabotropic glutamate 4% X ¥ s © F & < @ 0@ M F ]k
(Scanzianietal ., 1997 ) -

KREPHRERESE G (A dR e o By FRANR P20
> % ¥ ™ pFF IR L-glutamate 22 nitric oxide synthase (NOS ) # & %
a4l = A (Talman et al., 2001) o @ nitric oxide #4320 2 3@ o R
BRAgAH &t FixE &4 7 (Loetal.,1997; Lawrence and Jarrott ,
1996) - Glutamate » #4305 2% BB E @ ~ ? fgie % - B 50
¥+ 7 ( Ohta and Talman , 1996) e Lin % % # 2000 97 7 3p 1 nitric

oxide #¥ glutamate ¥} & x ¢ 34 & H L 3T WAEIEF o

B F R - F N F i A BRI S g S Az 8
®F M(Lin et al, 1999) - - § i § ¥ Z&% 5 2 P4 Eorpt (c

GMP) et B @ 3 4e 38 2 1% cdd 505 14( Tagawa et al., 1994) -

- 3 i* § & glutamate 2. & {%%‘E’ B AR K LT AP I
(Garthwaite, 1991) c & R feA# g ~epl G- 5 b § & S fsE T ~
Ad-F it F-Fitgitabomp Sme § Y kY% (soluble

guanylyl cyclase , s GC) (Garthwaite and Boulton, 1995) » #-§ & ¢A %
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+ = B (GTP ) it & 3k § &+ P14 H g4k (cGMP ) » 2 glutamate
e b - F g RT AI PFHACIE M RGEA L AR
glutamate #3210 2 23 NMDA 2% 48 e (2 & 5| 2 & m e ([F]

2 ) ( Lei et al, 1992; Garthwaite and Boulton ,1995) -

B oSk AP R IN 2 % 04 mceroinjection 77 jE Vi b
glutamate # & &+ 7| glutamate 3% % #8 HiEH] > § A 4 "5 KH IR
s A e i B & 5 (Van Giersbergen et al., 1992) - &~ 1§
&k > - NMDA 17 2 AMPA & < $8[e %12 {5 £ # % L-glutamate > 7% IR
o R ek Ak ] o P 1 323 4] glutamate (NMDA = AMPA )
BEM cpg$E 0 P A g F F S(Linetal,1999) 0 £ H &

NMDA #: % #( Lin et al., 2000) -

1-1-6~ p A § 4 o n g F it

¢h @ L ¥ (Chowdhary, 1999) - & frff & + 2 € B ihit 2 71 &
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L-NMMA (- § ©* § & = fedrd &) 7 08 4o B o g4 G5 12( Di
Paola et al., 1991; Harada et al., 1993; Lo et al., 1997; Tseng et al.,
1996) o pt b g s B - F M F VU MGIRE LR A SEM
(Sakuma , 1992; Tagawa , 1994) - 3 4v ik 438 & 4 5% (2 (Travagli,
1994) » 5142 "% Moo gAY S5 3 W 4o 3k A4 5w %A & (Balligand
1993) o 38245 > — % L § WL BIUE L RA GFEETAT -
PEFXEE 4 ¢ (Loetal. 1997, Lawrence and Jarrott , 1996) °
Saqib % 2000 & 7= 7 A7 1 — ¥ b § ¥oo B i “ﬁ: 2

Q@ﬁf’m#ﬁmﬁ% LR A E B o @ glutamate X REAL L

P EFURAHERBRE S BB L A 2 A NG T

i

(Vagner et al., 2003) °
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Bunag @ 1988 2 1989 = 3 ‘]5'3:}% A1 82 3L Zucker rats R R K 5
H LA o (e B9 Zuckerrats — ¥ 1V § & s fEehwt g £ 4 fry A

R S

. Frd]- F i § & = fr ¥ "8 X9 3L Zucker rats 7% 8 [+ %
(Squadrito et al., 1993) -

2. Frilse it Zuckerrats Fo® — ¥ 4§ & S fEF UG4S FR gk
FLg i erJRR 8 g (Squadrito et al., 1994) »

3. B E&%;%f]\f,% Zucker rats 11— ¥ * § & = fis 7% 123 4r (Schwaninger
et al., 2003) -

4, v Zucker rats N T AR E — F iV F & S fE S M S R K en

(Morley et al., 1996) -

$7 1L BR R JoiE 97 8L Zucker rats R B E SR F o 2 £7 R § 1

Fprcnr &4 p iR ‘;%"*{o Pl AT Y R P At

1. #2 % "% % Zucker rats (OZR) £ # chg BF &> £ F R RE

JERe Lt ey — A & A 5 @RS glutamate chi®* 5 B oo
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2. %3 - § - F & apFfrdH L-NAME k7 5 - § * § & OZR
SR R E B S B RT At end & oo

3. - §F 1§ £apr NMDA 2 FFE 34 23 4o
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2-1-1~ R H 3~

g 2 e ik Zucker & (OZR) ¥ Zucker & (LZR) i
#4812 %~ MM u# F Kk p Vassar College, Poughkeepsie,
NY - 7% 5t & @ @%7‘—"?* Fofd oo 2G4 a4k KRR/

B S 12/12 ) B(7TAMto7 PM. )~# 4 2 8 B X M4F 4 23+ 3C-

2-1-2 ~ &5

“r4 ch# e R p Sigma 0 ¥ 2 normal saline 2 ]
F

1. Dextromethorphan : ( DXM, 10mg/kg, iv.) NMDA # % §8 ezt 3%

S g A

2. L-NAME : (10 mg/kg, iv.) NOS =]
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3. Phenylephrine : ( 750 to 1500 ng/100g/min , iv.) « -adrenergic

receptor agonist ¥ i = n g T i f Bos R SR

2-1-3~ #3 £ Ff i

1. Frps

# 4= L 2 g v B o- Chloralose 50mg/kg and Urethane 500mg/kg
FEfS o B A S 2 (8 Her R R A L A RN TR o &
Ry PR RREENFERES 2R E 2T A~ 2 — o Chloralose

50mg/kg + Urethane 500mg/kg 12 ‘4% §& TS ik o

Bd AL 150 A B AR L4 BN R (TR o 2 R

2O Bt 2 %574 (Heparin, 401U) &9 PE-50 % 4 36 » 2

RIS FLENT

e

N Ry =T LY ERr

oA R FERA Y KRG EL RN E R EN S
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¥ oa s 42 S8R

2-2-1 ~ ¥ % » B ( Arterial blood pressure, ABP) ~ T 5% 7% & ( Mean
Arterial blood pressure, MABP) % .« ge: & (Heart rate, HR) 2_/p]

A

#e &~ %2 PE g 4&t Gould & 4 # 3 ¥ (pressure
transducer), # % 1% 5 B 2t * B (Pressure Processor Amplifier, Model
NO.20-4615-52) #2055 3x ~ 15, r v #F3f fe - 764 &% PowerLab 4/25

( ADInstruments Pty Ltd ) 4 73&4% ABP ~ MABP -~ HR -

2-2-4 ~ R RBRF Hacp B (Evaluation of Baroreflex Sensitivit,

BRS)

e

*F % %% Barringer et al.,1989 = ;% » fiiftz > FAK LA LR

E

phenylephrine ( 750 to 1500 ng salt/100g body/min) 14 — 4 4% 5§ /1 &
e 38 BB R B P 2 30- 40 mmHg 0 k& 4= 2 5mmHg ¥
Beeng B8 o 2 9% 81 phenylephrine 2 {6 *7F Pl E A EF B A

PLi et 200 4 D A2 AT 0 i BRF SRR B Sy
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2-2-5 ~

Hits 432 2 8B £ % oék
se ik g g Zucker BB E ~ TR RRZ Pl BB L Z L
7 R card A (S T 2 IR R R SRk o
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B g - e g SRR R R B2
gt Fe BRI ST 2 12 (930 448) REAH S B SR
2SR FEAPEG S R L BRA- 42 p 2 F 30~40 mmHg >

=i AR RF SRR R - (AT )

2-3-1+ NMDA # £ B e 4

B RE PR TR R A ST B AJR: $#9% %5 MNDA

B2 W ez Mg A DXM( 10mg/kg) > & s R 2w g qh T 4818
e - = FEET NMDA cht B £ S B o

B¥ i B2 PR R T AR LRSS NOS Frd) A

L-NAME( 10mg/kg)» & & s B2 wprid I TREEFR- S F

PF I %7 NMDA % NOS e B F S0 B o
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2-3-2~ - § iv § & = p&(Nitric oxide synthase, NOS)%# %

T At Fo B2 SHRE T &AL BHJdl: #5%
%3 NOS Fr4]3) L-NAME( 10mg/kg) » % n B % & prikfp T fE 1832
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before after Before after
BP (mmHg) 107 2 102 +4 103 +5 102 +6
HR (bpm ) 358 +9 333 £22 326 +16 319 19

= ~LZR ¥ OZR ‘e a#7% %5 NMDA £ % 8 re & DXM #

o4 3@2 $dko
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-NOS & -NMDA

LZR (n=13) OZR (n=10)
before after Before after
BP (mmHg) 982 oea7r 1099460
HR (opm) 0% 2094217 313:12% 267 4207

%2 ~LZR 22 OZR 2 F PFre%7r NOS &2 L-NAME 2_7% 3 2 32 % 3k

# Dbefore treatment VS after treatment P< 0.05

%k OZRvsLZR P<0.05
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RVLM Baroreceptor

(NO— neuranal aclivity | by GABA?) R\ ]U

Area Postrema-
[NO=» no affact)

Dorsal Vagal Nucleus
(NO—> neuronal activity T}

(NG= neuronal activityTor
Mucleus Ambiguus Blood Vessels

- ~BRESHTEG R GEHGPT o

(531 % p Patel etal., 2001 )
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Non-NMDA

Na*
Q

S k-
B=- ~"fh Ionotropic"glutama_te receptor é%£ B o

(31% A Bear MF, 2001)
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Metabotropic
receptor

Endoplasmic
\/rehculum
NMDA

receptor

AMPA
receptor

4 Dendritic—

N

Dendritic
spine

Bl= -~ = 7% kb glutamate receptors Hie# o

(51* p Kandel ER, 2000 )
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Pre-synaptic neuron

GG@ +— cGMP NO

{Other cells)

@ L-titralline \

Ca* &7
Post-synaptic neuron B "m\A
(NOS containing) " NO

oI j
MO
\Q )
\_ -

Bz ~ A 5w 7 NO & NMDA £ X §8 chw 4 % b o

(31% A Patel etal., 2001 )
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0516-lean-212g-32a
2006/5/16 3:51:40.485 * -+

MABP
( mmHg)

Channel 2 (mmHg)

1:27:30 1:28:20 1:29:10 1:30:00 1:30:50 1:31:40

0516-lean-212g-32a

HR
( bpm)

Channel 3 (BPM)
¥

1:27:30 1:28:20 1:29:10 1:30:00 1:30:50 1:31:40

PE

BT ~ g BE SATR B (Baroreflex sensitivity, BRS) @ %%
Berringer et al., 198903 % » AW - &G FEI L RE
phenylephrine (PE)s= 3% » - #% R g o + = 30~40mmHg > & 4% 7%

BRRE& F A SmmHg¥ < g g’ 58 o

&
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BRS( mmHg/ bpm)

=
)
’
ETIRS
:"T_\\
1=

¢
&
W

* OZRvsLZR P<0.05

——
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LZR OZR

#
€ -1
S
o]
>
T
e
: T
D
T i
m
1 control
-NOS
_3 .

B~ ~ [fe%7 NOS o {8 LZR(n=4,3) & OZR(n=4,4)R B F &g B %

it o

Control BRS: e %7 NOS # st B & 547 & #icid o
# : control vs -NOS P <0.05

% : LZR BRS vs OZR BRS P <0.05
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-NMDA
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LZR OZR

0
v
-
#
# T
*
E -1-
o
o
~~
(=)
T
E
E
g T
m 2 J
1 control
-NMDA receptor

Fig 10. [=%F NMDA 4 £ # % & LZR 2(n=4,3) & OZR =(n=4,4)p

B 5 S R % -

Control BRS:fE %7 NMDA #: X §8 % e B & STk B BB o
# : control vs -NMDA P <0.05

% : LZR BRS vs OZR BRS P <0.05
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LZR OZR
0 - T
. R

*

BRS( mmHg/ bpm)

1 control

-NOS

B -NMDA receptor

-NOS & -NMDA receptor

B+ = o # NOS -~ NMDA #x f2: = -ﬁ o % (LZR n=8,0ZR n=9)

e o LZR 288 OZR 2R K SHATR B g1 o
Control BRS: & (& ix e [e %78 g /& K S+aT R B #cig o

# : control vs - NOS and -NMDA P <0.05

* : LZR BRS vs OZR BRS P <0.05
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