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AANEFEBEIZB 2 FEREICME) EFR{IEA P LA L
PRk RE R E 2B & 1RET

EIRKFEEFHEER AR EE—

EE (EE C AE—802)

mooB Lk #

RS D M T R B TE L B S Z T B AR BV TEIARLNE ZEAHE SN TWAE, #2T4HE, HAAEHE
BCBWT, FOHREIREICE ) LA P L ADMMENEREICBEE BLETHIEMIOWTHRE L. 8512, o
L (RE A O NS PR RS I EN A SN MO N T hIE L7z, HEIEBEE M8, HERERHSLAENREL
7=, RRRRAEM: L BEAR B, Lo RS FE M & Wb T o7 vF N 21) ¥ (acetylcholine, ACh) %5 (045, 1.5, 4.5

pg/ 5 - dY) A B MARREUG & Fve 2o, PR IR IR U IER RS 1

—hoFY ) » (nitroglycerin, NTG) % Ll

BIIRAICIRS- LR L 722, %2k, WIS o IUFIERMGIE, A LA /’f‘—- o FSVFRAEY T 7IITRD RIBMEE
(forearm blood flow, FBF) #* 5 I KHT (forearm vascular resistance, FVR) # 8 L, ZOE(LTHEML L. {ZEMED

SRR FUGNE, B IR o o — 8 & VO L 7 EIRBIIR M2 (brachial arterial diameter, BAD) O U tEFE M
BLUAChIL L A%t hkeo/, EAERBAELA ML, RASHNSIFOFLFFFLT57 /42 (8
hydroxydeoxyguanosine, 8-OHdG) # ELISAHZTHllsE LAz, ACh, NTG @ LBBIRMIRSZL b, L, BIRERTET

Holz, Wi#CAChHH 2 & ) FBF, BAD A HAKGIEIZHML,

FIGHEFEMIZ & b BADEHERICHINL 72, WEHE 0%

BOLIETE, USTEFM, KRR DAChIES-B L NTG % 5-W FBF, BAD @iII#IZEIE LA - 7. ACh 4.5 ug/5 -
Al B 5500 FBF ORI IS (S T RE Cold e dr o 7%, BAD OBINs 1L MEIEHE6.3 + 4.3 % (CFHLHRIREE) , FERRMER
15.0 £ 6.8% & MUBBETA I T L Tva2s (9 <0.05). JRH 8-OHAG & JEMMEREIZ I LR CHEIHETH 7. 51D
JRF8-OHAG I3 ACh 4.5 1eg/%3 - dI'#%5-12 & % FBF O #IIN= (r = 0.626, p < 0.05) 35 & UFBAD DN (r=0.439, p<0.05) &
HELHBMEAER L, UEOMEL Y, BRASEBEEYREL T, ERRLEA L AEMLIIES, BIEA ML

A & BRIV EE IR S O S (2 B e B AT A b,

WS, &0 RENCHBLT 2 TR DRI S .

Fre, FEWREICL B MR, IRLLEICHER L EE

Key words conduit vessel, endothelium-dependent vasodilation, habitual smoking, oxidative

stress, resistance vessel
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W% I EREE R O 3 & OHTIRLIER 4 & o BEk e R A

, MEDEEMOMIHIEELEHERELLTVWEYT. —

,W&%ﬁoﬁ%u,77~7%&&8@W%%ﬁ%@mﬁ
BIRTLTAHA LN, BRE{LOMPHREL SATWw5D. B b
B AREICBVTY, NEREEEEHIREREER L
DERTALE o BEICBNTHALNLDRE ST, BRI
iE, BIE, $ERFE, BRELRATA CIMER EOBIRE LR
BEFZH B EZIBVWTOTTRELT S I L E S
NTnBEID,

BRI O3 KEREFO1IDOTHABUBIZBNTD, HF
BEECTCICAMBREESIEEL, BECIIWETS
ENEKLYVBESNTWAWY, UL, BRAREI—T

PR 1341 A 1AM, FRI13F2A21 %R

v ISR T AN HEREOE A & R LR VI Mwb\
59, BEREROBENFEFLES, BMEEFNTRIZ
WTH 1425 1/5ELhnI EXFRENRTHE YW, T, El
A& R EER N VI b S TRBIRE B ORIED
L hE AL BAOEEEEEONEREICE LIZTEED
BRI BT, BAREETHLERNERED
EEAH LN DD, TEAEEREETENREBEOEEN R
W ESEE XY, TALOMEL, RECMERREEE
B LT EEBICEAEMICEN ARSI EERBLTY
2. L7AoT, RHEALEM U EEHRAS L CEERES
FIERERT HAAMIB W T L BB T 5 NEERRORED
BALELATREFD Y, BRAEEEE R E L/-BE

EHEBENORETRETILENHS.

BEME BT B ME R EBEREORR L LT, B{EA LA
OEENTREEATHE I, B{LA ML ADHEELLT,

Abbreviations : ACh, acetylcholine; BAD, brachial arterial diameter; FBF, forearm blood flow; FVR, forearm
vascular resistance; 8OHdG, 8-hydroxydeoxyguanosine; NTG, nitroglycerin
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S BEEBELENTHLF2LA Y TOR Y Y OUEFH LN
TWVEBN R ALyTORS R, TIFFERETI-FY
b ORI &) EE S, RP CIBRBEEL TV 5.
LAl, Y7utdxd P r—ERERICEESNLERLFE
L, B X3 CHAECERT AR A RIDORECI
BREHS. —F5, DNAOBLEENEETHL 811 N1
*LF4% Y ¥ T /Y (8hydroxydeoxyguanosine, 8-OHdG)
i3, DNARDOFAFYTT ) v 0 BIEEEE ST TEES
N FECRPICHERENRE LN THS, 8-0HIG IZERILRE
EQRTER SN, POERATRBSNE 2 Lk (RS ND
WMETHY, HLVWEBLA P L AOEFEL L TEESRTSE
)90 g B 2 EMEA b L AQFEEICIEA R AR R
biLs,

—7, P ONEEEOEMS, THRkE L OUBEIR Z
WTITFARTWE™® wFhomERICBW T 7TEFIL
211 > (acetylcholine, ACh) (243 2 {ZEME O MEREDZEL
LIS DML EIAOZELIC & 25/ &, RIEETMIEO(R
BEMEOMEEOELILLNFTLLTVE. THITOR
-0y (ZEME T RERAEO VTR OREE AW
7L DT, b MIBWTEDME L RIVD 5 UE N EREE
LA oWTOREITAL I,

FZCAE, BANEEFERES T, R chBL D
EHEBERICEENLONEDNED, FEENHL L LD,
M E L IR E DR EREREE ICEFAL ML D, TLT,
FLVWEEA b L ADIETH B 8-0HAG & BBEIC X 5 REH#
BEREEICHEN A O NED, [TOoWTIREF L.

H®EHTE

I.3% #®

BEAALEEHEEEI64EHRE L, EREESS, ¥
BeEE 34T, TRENERIER, BUERRE L. WROE
FIzBW T, BSREMT, FELENREEOBES L (,
REMOBECEEFRATESY, LEFINHEHER
135mmHg, ARHIFEIZSSmmHg T TH ), 2o fkigiEit
25kg/m* LT OEE L=, Figld2as 5318 (268 £2.25%, F
¥+ EEREE) T, FRERIE22.7 £ 23kg/m? Th o7z, I
1154+ 14 8mmHg, JLIRMAE 66.8 + 13.9mmHg T, K4Y
P DKM OZEIZ L ) Kb 22 BT BiER 1 1537.5 £ 117.7m1 T
otz Fin, BRERO Brinkmann 35813 158.8 £37.2 (WA
206+ 1.8%4/H, BUEHAM7.8 £ 2.04F) THosz. JEHLERE,
BEBEOEKEEERLORY. MERTER, 58, KE, #
B, MIRARCERR o4, 2B, FEREIHL, B

Table 1. Baseline characteristics in nonsmokers and smokers

Variable Nonsmokers Smokers
No of subjects 8 8

Age (yrs) 27.02.5 27.0%£2.0
Hight (cm) 172.1+44 171.3%5.5
Body weght (kg) 69.6+54 64.419.2
Body mass index (kg/mz) 23.5+2.0 219+24

Forearm volume (ml) 1560%111 15154127

Values are expressed as X +=SD.

ERNCARFIEOEM, NE, AHECS&T28BEE L, &0
TR & 187,

I. /5 &

1. BRILEE O E

BTl B (forearm blood flow, FBF) A b LA ¥4 —¥ .
7L F A€ 55 7ECSR (Hokanson, Bellevue, USA) # i\ T,
HIRFAZEEDICIVAELR (K1), #HREETMEAZEL,
FBFRIER O LRSI EHIRMER O A 7 %% 5, dibidH
R B S TEHNLEOE S L ) EHICE 5 #ERE
B SR/ RBEL L7z, AIORD RWEGIZA LA v o—
SEEE LROBRMAERO N 7 %8I 40mmHg OET
WE Lz, SoROBIREA MM EEHL, HAMEORAH
£ & h FBF %3k 7z, FBRIEA %< &b 3ADWELTV, %
DFHEAEEH Lz, B ILEIKHT (forearm vascular
resistance, FVR) &, E# ERBIIR L hillE LcBIRES Y E
WL EYEIRE GERE— [DINHHIE —RT] /3,
mmHg) # FBF CIiR L THEH L 7.

2. LEERILEEDNE

FBIIR IM 4% (brachial arterial diameter, BAD) &, Wifi#f%
BBk 2 — 35 Aspen (Acuson, Mountain View, USA) # i)
Vv, 1IMHz® ) =7 7o —~ 2k DiRskL7z RLIRT L)
(2, PIER RO LIRS 2 L, So -
EL7:. TO—ROBEEMEE, MEOHPFEBEEIFLEE
bIFEMICTHBE NI E L, Rk Aspen PN —
FARAY L A—N=VHSEFF 5 —FITRF L7z WEnE
&, S 0ER EOIEREN TomE LB Ds R
ETEHONFEREGIAVBE L.

3. PR SEMEIEIRSE, MEEREELELRER GO
WEDTa Fan

BRI O P R AR M B EAR U o33 5 B 2 TE B
T $ 5720, RE 1R L D BN B X USHE) BuE
B L7, BEBRE BB L Lo, e cEREE
FEEL, LEXERHLS. T, WO LBEREL D 3h
5 SemEATER I T, LRI (38 IE A B & OBIARE R A
207 —VHEH GVE,ER) EEALL. ZHEREERL,
—FREIRIEARY ) ¥ IR FTELL (FIVE) (iR LE
WIEARCHERL, —HEZEMNT ¥ AF2—4—UK1000 (%

Strain-gauge plethysmography _ | inear probe (11 MHz)

Venous occlusion pump

Strain-gauge

Drug infusion
Arterial pressure monitoring

Fig. 1. Schematic illustration of the procedure for forearm
perfusion method.
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Table 2. Systemic hemodynamic effects of drug infusions

Baseline Acetylcholine (4.5 ug/min- dr'y Nitroglycerin (0.08 mg/min)
Mean Mean Mean
Heart rate arterial pressure Heart rate arterial pressure Heart rate arterial pressure
Group (bpm) (mmHg) (mmHg) (bpm) (mmHg)
Nonsmokers 633+6.5  85.0%12.6 63.0£45  83.0%105 65.0+7.1  81.8£10.9
Smokers 61.6+83 81.0Lt14.4 624+72  82.0%13.6 684+7.1 8l.6%=123

Results are expressed as X £SD.

yAF—, WE) \Z#EFEL, RBERET v ELL (WD), B
TR, LERE LB ISRY 79 7 RM6000 (H AGE, HED)
WARL, =<7 L4 La—%—WSS00R (HANE) 2T
EFRER L. LER, BIREEHBIFA ML Y S-T
FUVFAETT 7%y b Lchdh L 1550 LMD
AL E L, FOBUTONEEZT- 7.

1) FUBPEFSILIC & B PR (L9 3 BUS

O FBF, BAD %I, LBICSoiIkRMER»
7 % 200mmHg ¥ CTEMIIINE L, 59MMLM L A, 54+%, N
FELTwi=h 7 & 8GIUICIRIR L, FO#%FBF, BAD 23082
& 12300 FHRFESR L7z,

2) ACh|Z & 2 PR AF 1k LA DL AR SUE
ACh (#5—3E, H) &, W 0.4ml/ SIS TENRA~NEA
FTHET, POMREN045, 1.5, 45 /5 - ANIRB LI
EFEEAICTRE L. FRPLOREORHE 20mlD >
Yy Uizon, BIRFEABRY Y Y IR 7IEEL, 04ml/
S THYIR A~ 300 oM HBREA L 72,

BT & 5 P EllE®, 25 Ed1500ED
R E BV, FORk, &MAEKE 0.4ml/5 12 C LBEED
MRicHEEEAL, FBF, BADDERE Lz &5 2 &ML
7%, o hO—MERELE. FOR, ACh045 pg/5- d
EAFBEBL, EARI0HI ECOHE, BMRE, FBF,
BAD # 300 BbRIEES L 7o, AChIEAR T #, BUHHEAEKE
0.4ml/5 2 TEIIRPIICEGEIEA L, & 5123000, 308
6%k, BURIE, FBF, BAD #34kL7:. INonflEs
155 EOBME% &7 T, ACh 1.5, 4.5 ug/% - dl'&#:1K
LixE LRABONE 217 - 7=.

3) MR IRRE LSRRG

AChIEA#KT#%, 155U ER#ERM% B\, FBF, BAD
My a—EIELTWAZ L EHE LR, = a7y
+1) ¥ (nitroglycerin, NTG) (HZAL3E, HH) 0.08mg/ 5z i &
0.4ml/ - TEIRM~IEA L7z, 60802 & oLk, BIRE,
FBF, BAD % 180 Mzc&k L 7.

4. AEALFERE

RHARE ORI % B ZelEEICT o 4. WEEB R, 0LEA
BRI E R B LIZTIRE B L RERERE LY. B
HoEEs LoV A5u— ), HODLaLAFE -, LDL
IVAFO—, fHEE, VERTOTFA @ T, SEEE
FOEEL LT, 747 /=42, tPAPALEEE, 7uF
£2C, TAY A NTIYFRF, T¥FrarErlz
B L. F72, EENEEA L ADOEEL LT, DNA D
BALEEN/S 4 A7 —% —TH HREHS&OHIG % flE L7259,

Table 3. Laboratory date in nonsmokers and smokers

Variable Nonsmokers Smokers
Total cholesterol (mg/dl) 187x21 190£30
HDL cholesterol (mg/dl) 62114 6415
LDL cholesterol (mg/dl) 115£19 124434
Triglyceride (mg/dl) 10036 8736
Lipoprotein (a) (mg/dl) 9.4+6.2 18.3:20.5
Fibrinogen (mg/d}) 187£36 21738
tPA/PAI-1 complex (ng/ml) 6214 6415
Protein C activity (%) 113£27 11439
von Willebrand factor (%) 94+29 107 £31
Antithrombin [I activity (%) 115%7 119+12
U-80HdG (ng/ml) 9.0+34 26.3+6.9%

Results are expressed as X=SD.

U-80HdG, urinary 8-hydroxydeoxyguanosine.
Statistical difference between nonsmokers and smokers.
*p<0.05.

WREORGRFMIML, HERFLA. WEHFER, 8-
OHAGHIERF v b (AREBILHEFIER, &) 2 HV,
ELISA 1T 450nm OYLEEE LS & 9 % L7z,

I, HEEtPAvRRT

LIy (2 (X £ SD) TR L7, BEMRAIRENE,
£, BE, RE, MEisE, dhdEs X UERAR SR
A L EREIIREO LD E TERtIRE T AV /2. FBF,
FVR, BAD D& B OEWEAZEOBEIZIS, —TERE, =it
BB L5585 E L) AT, Sheffe DL EILI E 1T 72,
% 7=, FBF# £ (°BAD & 8-OHdG & O#IEMHIL, HERS
MERCCHEEREZRDFM L. 2B, EREAT0.05 R
R EMNICEEREED D & L

159 1%

1. BAOEMBSNLEMNTEENDE
EREEIR~DACh, NTG DiEAC & 5 FEHFHIRE, LK
DELER2IRYT. TR, AChIXTHB L UNTGHRE %
FhENICBWT, JEBERE, BN CEH.OEE, DIRE
2R ED M,z 72, ACh, NTGHREIZL D, v
SRS EHERE, ABORLIELR, SHERAEAZH
VB OB SR TS O MTEIREADBEE 2 h o /.

T. S{HRERR

MEEOMFOIRE, BRERERDOHREMES & RP8O0HIG
WEAESIRT. WHEMTMAORE, BREHBEROMIZE
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A
Baseline Reactive hyperemia
B a
Baseline ACh infusion
C
,/L_
Baseline NTG infusion
Fig. 2. Typical example of experimental records showing the

effects of reactive hyperemia (A), acetylcholine infusion (B)
and nitroglycerin infusion (C) on the foream blood flow.

A
B
C
Baseline NG ifusion
Fig.3. Typical example of experimental records showing the

effects of reactive hyperemia (A), acetylcholine infusion (B)
and nitroglycerin infusion (C) on the brachial arterial
diameter.

&% 2r o 7275, BRYp8-OHAG 1L, MR Z I L B ERET
FEIIEMETH -7 (p<0.05).

. FASMEFMIC & 23 AR ERIFM M E R RS

FIGHFMEED R M LA 7 =Y - FLFAES T 70OER
e I2AIC, BEEREIC L 2 ERBIROETE % M3A ISR
. KBHEMICE Y TV FAES 5 7 Lo A O X1
SUEL Y, ERBREIZIEAL TWA ., F4REHFMIE
£ % FBF, FVR, BAD O#RZ b % EHME TR L, K412
LETR . BUIR PHZE MR BR 30 #7212 FBF, BAD I3 i A L4

400 -
300 -
200

100 -

% change in FBF

% change in FVR

% change in BAD

'2.5 L T T T |  §
0 60 120 180 240 300

Time course of reactive hyperemia (sec) |

Fig. 4. Percent change in forearm blood flow (A), forearm
vascular resistance (B) and brachial arterial diameter (C)
during reactive hyperemia. Results are expressed as X + SD.
O, nonsmokers; A, smokers. FBF, forearm blood flow; FVR,
forearm vascular resistance; BAD, brachial arterial diameter.

1
|
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EAFRL, FVRIEB/DAMEEIE Bo7. L7:. RHBEFVRIZIEREE:, MERCHEEI 2D o722,

FBFIL, ZMFHIIEERE L B T35 4D o 724, BhiR IR B MR 30 A RICFVRIE, JERMERETIEI—70.5+£82%,
BZEMRIR 30 R 1R I SRR CI3 + 271.2 £ 132.2 %, BREHET BRIEBETIX— 66.1£6.6% L AEICHA Lz (FhEfhp<
H42185+49.1% VTR FEICHEMLA (Fhfhp< 0.001, [@4B). L2*L, FVROBAZ(LEICIIMHBTEIL S
0.001, M44). LA L, BAHENBEMEE CEZRDO Lo Mot BB, 60T L 300 kR ICIEENENEEIC
72, B0FSTA DAL & IR L 300 I TIRE & b AT IR "Lz,

Table 4. Effects of reactive hyperemia on forearm circulation

Time course of
reactive hyperemia (sec)

Group Measurements Baseline 30 300

Nonsmokers FBF (ml/100ml- min") 6.81.6 24.115.6%* 7.9£29
FVR (units) 13344 3.741,0%% 12.6%5.3
BAD (mm) 43+04 4.6E0.4%* 4.5 0.4%*

Smokers FBF (ml/100ml - min™) 9.81+1.8 29.3::4.3%% 9.7+2.1
FVR (units) 8.61+2.6 2.9£0.8%%* 8.9+3.0
BAD (mm) 4.7+0.5 4,91+0.5% 48+0.6

Results are expressed as X+SD. FBF, forearm blood flow; FVR, forearm vascular resistance; BAD, brachial
arterial diameter. Statistical diffence between baseline and reactive hyperemia.
#p<0,05; **p<0.01; **+p<<0.001,

Table 5. Effects of acetylcholine on forearm circulation

Time course during Time course after
Ach infusion (sec) Ach infusion (sec)
Dose of Ach(x g/min-dl")  Group Measurements Baseline 150 300 300
0.45 Nonsmokers FBF (ml/100m! - min™) 6.3+1.5 9.944.6% 11.7t£4.6%* 8.0+=4.0
FVR (units) 14.1+43 10.5£5.8% 8.6 4.3%x% 13.1£64
BAD (mm) 44104 4.6%0.3 4.6£0.4%* 4.5+0.4%
Smokers FBF (ml/100m! - min™") 7.0%2.3 8.23.6 9.0%5.1 6.4+£2.2
FVR (units) 12.7+5.0 10.6£6.3 9.8+5.9 13.0+6.8
BAD (mmm) 4.6=0.6 4.7%0.7 4.8£0.6% 4.7+0.7
15 Nonsmokers FBF (ml/100ml - min™") 65+1.2 12.7£7.8 16.8 £6.6%* 8.2+£2.4%
FVR (units) 13324 8.2:£33%%  55E1.TREX 11.0E£3.1*
BAD (mm) 4404 4.8+0.5* 4.8£0.5%* 4.71+0.4%
Smokers FBF (m]/100ml - min™") 72x2.1 15.2£14.6 16.8+16.2 7433
FVR (units) 124+5.1 9.9+6.8 7.9+4.5% 13.2+7.0
BAD (mm) 4.6+0.6 4.8+0.7* 4.80.7* 4.840.7
45 Nonsmokers FBF (m}/100ml * min™) 6.2+1.7 16.5£11.0*% 28.0£13.7** 10.5+3.3%*
FVR (units) 144437 6.4£2.5%%% 88D OF*F 8.9+3.2%
BAD (mm) 4404 5.0£0.5%k*% 51 (05%%* 5.0£0.5%*
Smokers FBF (m]/100ml - min™) 6.6£2.5 2451246  21.8%209 10.2%8.1
FVR (units) 13.5+4.9 6.8+5.3% 6.8+4.8% 112454
BAD (mm) 46+0.6 4.80.6% 4.90.7%* 49+0.8

Results are expressed as X+SD. Ach, acetylcholine; FBF, forearm blood flow; FVR, forearm vascular resistance; BAD, brachial arterial
diameter. Statistical difference between baseline and acetylcholine infusion.
*p<0.05; **p<0.01; **+p<0.001.
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FeE B BAD 2 JERERE, BMERTEE L o 7225, BIIRA
FEME I 30 #0722 BAD (3 FFRBREC+ 6.4 £ 3.8%, BLERFTH
40+35% VTR HEICHEMLAL (Fhehp<0.0l, p<
0.05; {@4C). LA L, BAE{LRIWHETER 2,1

V. AChEIC & 3 NEEIFENE IR

ACh 45 ug/5 - AMESBOA LA V¥ =T - TLFAE

5 7 QERELEBIL, BERREICL S LEBIROERT
% [E3BIZRT. AChIck ) 7L FAEY T 7 LD AL
OEEZSEE R D, FRBREGERL TV, R5IZKR
FEd ACh#: 5= & 3 FBF, FVR, BAD ORI ZE{L%E EllME
TR L, B5IZACh 4.5 ug/% - dI'ESEORIEIE(L T E(L
RBERT., WTFROBEICSWT S ACh#5300f7% 2 FBF,
BAD I3 RE#RL, FVRIERMEL 2o 2.

ACh 045, 1.5, 45 pg/5 - dI*%5-300F51% 0 FBF D% {L3

500

400 1
300 1
200

100 1

% change in FBF

-20

~40 1

% change in FVR

-80

-100 T T T T T T T T T T 1
20 1

15

Time course of ACh infusion (sec)

Fig. 5. Percent change in forearm blood flow (A), forearm
vascular resistance (B) and brachial arterial diameter (C)
during and after acetylcholine infusion at a dose of 4.5 u
g/min- dI'. Results are expressed as X £ SD. O,
nonsmokers; A, smokers. FBF, forearm blood flow; FVR,
forearm vascular resistance; BAD, brachial arterial diameter.
Statistical difference between smokers and nonsmokers. *p <
0.05.

% change in BAD
@ °
(I

»*

i, FMEBTEIAENFB0.7+47.5%, +160.3+
101.9%, +355.5+£199.8%, BUEBETEFNZH+35.0%
66.9%, +114.3+147.2%, +231.022952%Ch b, Wl
b BRI FBRISII L7 (U6A). LA L, &AChikp
2B A MABIIRIEC I, MM TELRO Lo/ ACh
0.45, 1.5, 4.5 ug/% + A% 53004 O FVROE(LRIL, Ik
BB CENEN—4042205%, —57.6+£122%, —729+
13.8%, WA TENEFN—14.4£63.9%, —37.4%

A

200 -
100
T 1

SIS

'1 00 1 1 1 T

20 c
x

154

10

0
T

0 0.15 15 45
Concentrations of ACh (z g/min - dI-)

Fig.6. Effects of acetylcholine at doses of 0.15, 1.5, 4.5 g
g/min. - d1* on forearm blood flow (A), forearm vascular
resistance (B) and brachial arterial diameter (C). Results are
expressed as X =SD. O, nonsmokers; A, smokers. FBF,
forearm blood flow; FVR, forearm vascular resistance; BAD,
brachial arterial diameter. Statistical difference between
smokers and nonsmokers. *p < 0.05.

% change in FBF
5 5 ¢

(=]
1

% change in FVR
&

% change in BAD
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Table 6. Effects of nitroglycerin on forearm circulation

Nitroglycerin
Group Measurements Baseline infusion
Nonsmokers FBF (m}/100m! - min’) 6.3%1.3 23.41:8.0%*
FVR (units) 13.2+3.0 4.0£1.3%*
BAD (mm) 45+05 5.20.5%*
Smokers FBF (ml/100ml * min™") 7230 28.6:£15.7*
FVR (units) 13.8£8.9 34k 1.5%
BAD (mm) 49407 5.3+0.6*

Results are expressed as X=£SD. FBF, forearm blood flow; FVR, forearm vascular resistance; BAD, brachial
arterial diameter. Statistical difference between baseline and nitroglycerin infusion.

*p<0.01; **p<0.001.

A

400 1
W 300 1 {
1]
L.
£ 200 1
V]
o
&
- 100
[3]
R
0
0
o -20
>
('S
£ .40
)]
o
&
ﬁ -60 -
2 1
-80 -
20‘\ C
T
o 154
g
o
£ 10
Q
[o)]
&
£ 3]
[$)
2 L
Nonsmokers Smokers

Fig.7. Percent change in forearm blood flow (A), forearm
vascular resistance (B) and brachial arterial diameter - (C)
during nitroglycerin infusion. Results are expressed as X =+
SD. [, nonsmokers; W , smokers. FBF, forearm blood flow;
FVR, forearm vascular resistance; BAD, brachial arterial
diameter.
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during acetylcholine infusion. There was significant
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Abstract

It has been shown that the effect of cigarette smoking on endothelial function is different among population. The purpose
of this study was to evaluate the effects of oxidative stress associated with habitual smoking on endothelial function in
Japanese young men. It was also examined whether any differences exist in the influence of habitual smoking on endothelial
function between resistance and conduit vessel or not. Eight young nonsmokers and 8 young habitual smokers were
examined. Endothelium-dependent vasodilation was assessed by reactive hyperemia in the forearm and by intrabrachial
infusions of acetylcholine (ACh) at doses of 0.45, 1.5 and 4.5 mg/min- dI”’. Endothelium-independent vasodilation was
assessed by intrabrachial infusion of nitroglycerin (NTG). Vasodilator function of resistance vessel was evaluated by the
percent change in forearm blood flow (FBF) and calculated forearm vascular resistance (FVR) using a stain-gauge
pletysmograph after ACh infusion. Vasodilator function of conduit vessel was determined by measuring brachial arterial
diameter (BAD) using high-resolution ultrasound during reactive hyperemia and after ACh infusion. Urinary 8-
hydroxydeoxyguanosine (8-OHdG) as a marker of oxidative stress was measured by ELISA. Intrabrachial infusions of ACh
and NTG did not affect heart rate or arterial pressure. ACh dose-dependently increased FBF and BAD and reactive hyperemia
significantly increased BAD in both groups. The percent change in FBF and BAD by reactive hyperemia, ACh infusions at
low doses and NTG infusion were similar among two groups. Although the percent change in FBF during ACh infusion at
dose of 4.5 ug/min - dI-1 was similar in both groups, the percent increase in BAD in smokers was 6.3 &= 4.3 % (== SD), which
was significantly lower than that of nonsmokers (15.0 &= 6.8 %, p < 0.05). Urinary 8-OHdG was significantly higher in
smokers than nonsmokers. Urinary 8-OHdG was significantly correlated with the percent change in FBF (r = 0.626, p <
0.05) and BAD (r=10.439, p<0.05). These results suggest that oxidative stress is elevated in Japanese young habitual
smoker and associated with impairment of endothelium-dependent vasodilation. Impaired endothelium-dependent
vasodilation in conduit vessel may be earlier manifestations than that in resistance vessel.



