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WHIENR 77 Z 7 b DAL
IfiL iﬁ@e‘% D EEHERIIIE

SR RFBRAE BRI CE(E T 308)
S .

WL DR B KT 2 R BIIR/ S 4 2 XA (coronary artery bypass grafting) CC«‘B\:"C MMER 79 7 MaRBREE
FEN TV A DRIV STV BT, MU - LIRSS S 7 RIS R TREIC OV TEN S TRy, 4
WL CILIMERERCIL 1 X 18§E%ﬁﬁw’63’3@3€‘§?’%7‘w #VERE L, Hi4 o 3 UaEH) - ?i:?}i%%l W3S A NEBINR 77 7 b I E,
MO ELERE L. 797 MERREZHET S -oNMEkEHCHFIIYE L 128%, £H277 7 PRECE
Y L7229 7 FRES B 6 E, BHE SRS Lo g RS HeEII s 2. BRIk N AR 6 TIIABEIIRE X
SEBINR AT T 474 (left anterior descending coronary artery) (W& L, MAHFMRMOLERM TITHERHELRICERNO2HE
E&ffo7. 8% 5HETER A SAR T EYRBIRESEAESHATH CIC2 5 &) ICERLEEZMAK L2, 7
57 RS BEOMESE, EEHEESENC161£51ml/5Ch o205, HWEA MFF Iy, V¥R TY Y, ZELTY Y
THFNFN126 = 44ml/5F, 119 +29ml/5, 112 = 2iml/S~NE/EIZRA LIz, o= ra sy ) », EE IRy & C
209 & 73ml/%r, 251+ 86ml/SF~EFEIHMLA:., £HESH0 Y7 7 Mg, RARSATIZ163 £ 32ml/5TH - 72
A, EEEA MEH IV, JVTERTY Y, ZERTY Y TCENENL24 £ 34ml/ 5, 122+ 47ml/4r, 118 38ml/ o~
TP L7, = by L) v Tid204 & 61ml/ S~ HEIIHML A, BEIIR/ A SR BED ZF 7 - BRI EI 163 +
20ml/A T, EMTFARICMERD TS 7 MIKREIZ48 £ 1Tml/FTh o7z, HEEA PFH I T Mt &L 29 £ 13ml/ %, /
VIE A7 C24+13ml/5, TEART7Y Y T36E1Tml/S~E VTN HEIZRA L, i b ORI 500 UL M
BT e, EPLAERAECRT LW, $A MR E2) YT, 797 MLEEIZ55 £ 16ml/ 45~ &
ﬁ%.chi‘éh[l L, q)lﬁﬁﬁ}mlﬁﬁﬁi, PREEBMGEE & bl 7, 79 7 MRRILTE LB O 218 2 7R L722%, ©E)
JR/SA NABO 7 Z 7 MUK L OBCYNAAEE T A ERIEM O 2M AR L7z, MERHEHESICL DT
Bk S A 7SABED 7 F 7 ILFRETE SRR PET T 2EmER L. D EoERELY, AWK 7 7 M BEINEE
B & A MEEBREOBIZE, BRKE, NS SARBEEEE2 757 bThY, EEIMR/ A /S AT 21
BIHEORSE, 7797 MUERLET S50 iEMEA R E N/,

Key words coronary artery bypass grafting, internal thoracic artery, blood flow, pharmacological

reactivity

I MR R SN XE 9 BBk /¥ 4 7XAHF (coronary artery 737 bE, EREHEN QR % RIS & o B Il
bypass grafting, CABG) (A FTHEM 1 FHL Efrbh, F¥ Gl EO—RTHAEZ L2 B L 720,
FTHMOMINIIS Y, TRV TR EELROOTH 5. —J, Bilk7 77 bo MLk MRfEE LTS D) — 2D
CABG O e L THERRAEMIRE 777 7 b & L7z BiTAH) ELT, RELMETHIMIRY T 7 b oM & Ik
Wi — REEIIR 2N A4 7S Al SRR T o 725, IR OB DIREF S AL S, TR B B o B lr\7 T 7 MEEEATER 2
WP o HHi e DR CERAY Y77 M E LTSS & TPz KLz v i RBoshs” V. £ Fil
Wl o TER LPL—HCREIRY 7 7 M3EIRZ S 7 b $EWF ) AW CABG O IE 435 K & ﬂfjﬂ.l\'_‘ﬁ)ﬂlkﬁﬂx fit
{2, DS, EIREIIRA S EIIR £ TO BT/ JEBEREIESNII AT LT FiliAfThh b L 12% b, Bk 7
&, MRMHREORRIEE ST D, EEE, CABGHiT Iz 7 hEHAEBNC BT, SO T A & O ‘iﬂl’ﬁEH' a1
RIMGERD O OB L 20, BIRY S 7 MiZX Boxq08 HIER - ER O R A DD RO L E M 5 HT LY
A OB & - THRIMESR A & EER LS 7Rl oM 20, il Ll TE L, HEYC oK HIMAEEBSEFNIZ T Sk 7
flzmhilig 7 7 7 l ARFELTVRIZ0 ML S, MBI AR 7 b oL, RMOME IR ENL L O0W Y, I
F O RERILO M M % D B EF A E Eh TV B, ZORHE HARPICEIIR 775 7 NIRRT BN B SR i i
ELTRA AR & L TR O MK ENRE © 4 5 5 Bk Zv, KRR TIE, PSR % AV 72 CABG OERE F L& (E

R 1149 A28 Haft, PRI 10 A 28 HE 1
Abbreviations . CABG, coronary artery bypass grafting; LAD, left anterior descending coronary artery
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WL, B4 O MENEH - RIS ABR Y S 7 b i,
MBI D ZAL 2 AT L, % O ML SRS 4544 % fas L 7.

MHE LUFHE

[. REEY

FEREIW & L CRE 1L~ 20kg DMBERHA A 2 188 % BV
7. EERBMOE I SIRKSET T MR B ERIgEH -
7.

0. FRls £ UHRER

By v 3 (ZHWEE, HR) 20me/kg D HAMHS I L
DRRELEAT, Nryvoovnrusavs F (ARFLY
¥, W) 0.lmg/kg # BIRMERE- L, BOMICEEI =2~
i A L, Harvard T A TITH 2 (Bodine Electric Company,
Chicago, USA) |2 THIEREIZ & 2 4520 1 (30 ~ 40ml/[E) D
ERATIR 217 -7z HERKREEL L T30 R0 I & MR
743 10mge/Sy a0y Ly 07 a<4 Flmg DEIRA
EIES 2170 7.

. EBEFILOMES

777 MERREERHET L o NWEIRkE G OEIIYE
721290 %, FEHESHEICLD, 797 PSR £
SHOTHIIT 2, SN RRY T 7 MK EEHET 2
7eHPMIEAR = EEIRIIY A LEH 2 £ 9% 5 L 7- CABG#6
SEAERE L 72,

1. 797 bS8

GEMREURIC TR L, 285 FEIIREGEEA S ki
BRI E TORTOFHELER A AL LEEHIL3-0
AT THROM L, FEPIEIR % M BED & FME L7z, LB
YWRIZ T OIS L8, ~/S) v Uy o (s, K
Fi) 2001U/kg % BRIRPIFES- L 72, s B DLl R 4 0 o v A 48
THNMEIIR % BT LF X797 P e L ST AT IS
LHZ LRI T L, #3mmoWE A 2%, WK

AoP ITA
cva\{

Fig. 1. Diagram of the experimental procedure of the
intraluminal injection group and the systemic injection group.
AoP, aortic pressure; CVP, central venous pressure; ITA,
internal thoracic artery; F, transittime ultrasound flowmeter.

PRz 8-0:F) 7oL L AOERBEGIZTYSE LA (R
EHZGHO 777 PUKEL I> bO—- L& Ui, SRS
HADLE & ORI CREDERT L, AOBELY 777 PP
WMITHEAT o o SOBICELEMFEMBL 79 7 P ks
EWEL, ERIZL 2R MATRREOBLERSALS, &
W B 1 BL 0 IS PRA R Lo b & e

2. aHs®

"7 VNG EFBEORIET, BESS 7 ELEN

WBiR % 4 G E W& L (1), ENEMEIRE VIS L,
BESHRS D HROEEWZ 7T 7 FEE LR LA, HE
B L, PIREIRITEA A S B8 & B Uiz 2 5 & 12 E5Em
TR T a7,

3. CABGH#

FEREORICCEEL, MhEke R EA e % e &
DREEL 7 GIEEZHER L, ~/%) 2+ kUL 2001U/ kg
EHMRAES 0%, ETFREIRBIN, AABRBIIREILIC TR
BIMBER 1T o 72, BILAR > 7 & LTHLE >~ 7 (Sarns, Ann
Arbor, USA) # vy, AR IZBEE A T (Sarns) & HE L
oo JATREIMRERT, 4TIZHHLEA Y Y 48 B0
AW 20ml/kg & KBRS & A LR E L, F 70k
L B.LERATEH PR L 72, EEBIRET T 178 (eft anterior
descending coronary artery, LAD) ¥ FEH L, #—3x B IKE
HOLAD 2Bk % 80 R 7 YL ¥ A% BV TERRS
L7z (A2). KEWREWBEOMK, BFEE THRMEZ T,
MATEYREATRSE L 7o, RYMEBR A1 Lz, RAMEBh RO
HEBL B DIMATBIRE L E O 7= DRI LT e - 7. st
TRBHF LRI R 2 e L /2f8, LADW &I % 45 %
L, fHEZ 77 Mg aMEL 3> ba— Lk L7 3501
KIHIR & 055U, $e5MGsaHmoRseEiiz s 7 ik

Fig. 2. Diagram of the experimental procedure of the coronary
artery bypass grafting group. AoP, aortic pressure; CVP,
central venous pressure; ITA, internal thoracic artery; F,
transit-time ultrasound flowmeter; LAD, left anterior
descending coronary artery; L, ligation of the LAD distal to its
first diagonal branch.
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BrE L. W LB RERIEASE AR S RE L M L
DX CRBIMAE T HEL 2.

V. {EREEHA

y5 7 PAESBETHIER 7Y Y (B HE, ®X)
0.2mg/ml, 7/ V¥ H7 ¥ (£, HF) 02mg/ml, HEEX
bEH L (HAESE, ) 2.0mg/ml, =ha s>
(A A4L3E, HE) 0.5mg/ml, AR XY ¥ (REEREE, K
%) 8mg/ml % Hvaiz. &5k 5HECABGHTRLER 7Y

Transducer
y4
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AN /;/
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FlOW(_:—%—\',D 1
Reflector esse

Fig. 3. Diagram of the probe of the transit-time ultrasound
flowmeter. Using wide beam illumination, two transducers
pass ultrasonic signals back and forth, alternately intersecting
the flowing liquid in upstream and downstream directions.
The flowmeter derives an accurate measure of the transit time
it took for the wave of ultrasound to travel from one transducer
to the other. The difference between the upstream and
downstream integrated transit times is a measure of volume
flow rather than velocity.

0.3 ug/kg/5r, /VWITERTY 03 pg/kg/5, YEHEA b
F4 32 0.1mg/kg, = kO FY L > 05 pug/kg/HE BT,
BRIHSOIERFIZEESE L Lz, $-88F 0% 5 1R
THISSUEOMELEE, OTHEBRY Y 7 FILRED
EHEATECEL, STEHORENE 2ol L B R
LT~ 7.

V. AEEE & LUMRHNE

77 PLRHMEICIIBERNS XYy MY A AMIEE
(Transonic System Inc, New York, USA) # v 7z, ZoMiist
AT RA 2 ST REIEET 2B TR OBERMZ 5
Tzl iclsNENEEBCHS. TU—THD2DODIK
B AT A —DBEE 7 4 — NV NP, MR LR TEm
HMEN, TRTIEHEINS. FTOBLERBOED S BEIC
MmikE =T+ 2 (K3). MEFICHEFRELZ HRBLRE, LK
RSN, MELZFEERL DHEL o —TIIEES
CHELENRE WO, 7O0-TILAMEQEEI R, £
BZEENTRETH L. MitElEIcEL, LEX, KBIRE,
HLERIEZ < VFF vy > 2L a— % — (Mingograf 82,
Siemens- Elema, Solna, A7 = —7 ) \CF RS L /2. MEH
FEXNMWEINR S T 7 F OYEMHETITo 72, FEBRHIZBY
T, BRIk A0 7 T 7 ML E & MREELR LR L7,
FREMRERFEOML L L4025 4809R (dicrotic notch) £ T
PUGEHI & LC, BEREECER L7277 7 MR & NG &3k
B2 L, FOHEMEILY LR, KR KD 72,

V. #EEteEhasE

FHEEB EFT S 5 LHIC2VWTITY, Fh b 0%
WEMEL, RESDTRLE. EHERE5IZLE7T57 MIKE
EMATENREO BT A FEEREICIIFIEDH L tIREE
fToz, MEEZRCEICHET 2 FEEREICIZ2EM T
DHEVIREER TV, SEETR-TEBSMMSTETVWEER

A B
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200~ 200
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Fig. 4. Profiles of graft flow before drug administration. (A) The intraluminal infusion group. (B) The systemic infusion group. ECG,

electrocardiogram.
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EDH o 72H DIZDVTIEHE I Bonferroni ME L 1T - 72, felg (P<0.05), ZEA7Y T2+ 2iml/% (p<0.05) ~& 37|
#50.05 R OB AR AT L HE L 7o EDHEBIZWA L, WY 5 7 MR e A N 33

% @ > T65+22ml/%r (p<0.05), /MIERTY ¥ T65+15ml/
. 7 (p<0.05), TERTY X T6l+1lml/5 (p<0.05) LHH

I. 937 rRRREE WKEADL, R 27 7 Pl b R Ehnel = 24ml/ 5

1. 777 MERITES L OSEXI3E 590 MLk B (p<0.05), 55+ 14ml/4F (p<0.05), 50 =% 11ml/% (p < 0.05)
HUEY AR N BIIR W 2 & 10 RSBz B S L7 ERBIZHA L (5). MEELIEm2 P53 2
WEEZMELZT 77 MMERTE L 168 £ 44ml/5Tdh - 7=, H—22+6%, /JLIERAT OHPE—24£10%, TEZTY
HUEWYERIZHELZZ S 7 MLUKE iwﬁﬂmW%Ti YH-28211%THY, SERUEFEREIRD L7 (Y
BRERO 2h o7z, MBI GIUE L B o 2 183k % 6).
L (B4A), U5 00 814 88 + 26ml/ %, ff’fl‘%f?lmumsiti 4. MELEHA
73 £ 27Tml/ 5 THh o7z,

—har) ey, HEEESOISNY COREIZI Y57 M

2. WERFMATE)RE A, 209+ 73ml/4 (p<0.01), 251+ 86ml/%
RIS RTICRL, %ﬁ%ﬁﬂ&%fﬁmkﬁbﬂmmﬂﬁlz PR P<0.01) ~EFZIZMML. W72 7 Mk EIZ= b
BIE, PHIE, HOBIRE, MEEICEE LB RO Lo 17 £1) T 118 £45ml/% (p<0.05), B 88X 2T
7o (F). 137 £ 42ml/5 (p<0.01) ~EAEIZWINL, JiiRLMm &
3. MBITHH ZRENIL+34ml/% (p<0.05), 113 % 46ml/% (p<0.01) ~
MBNER RS HO 75 7 MLE TR, EBA FFF 30T EHEBIIRML A (X5). MEEEREI= a2y ot
126 & 44ml/ 5> (p<0.01), / VIR 7Y ¥ 7119 + 29ml/5 29412%, 3R/ SN V51 £19% T, SHEEE S SR 2

Table 1. Hemodynamic variables in the intraluminal injection group

Drugs Systolic AoP Diastolic AoP Mean AoP Ccvp HR )
(mmHg) (mmHg) (mmHg) (mmHg) (beats/min)
Control 157431 89+21 109+21 6+1 199433
MEX 14016 77£22 96+ 17 6+1 188133
NE 157433 8422 105+22 61 204137
EP 15628 85+ 14 111£15 61 203+32
NG 14832 8712 107x 14 6% 1 209+ 30
PAP 148 +27 80+22 96421 61 206+33

The values are shown as X SD. AoP, aortic pressure; CVP, central venous pressure; HR, heart rate; MEX,
methoxamine; NE, norepinephrine; EP, epinephrine; NG, nitroglycerin; PAP, papaverine.

A B

~. 200 1 % % g 200~
E * E * %
> E
E 1501 l 2 1504 . l
: -
ho
100 4 * 100 ~
@ * * 3
2 0
Q o
g 50- T 50+
Q 1%
o o
5 a
0 T 1 T T T 1 0 ]
Control MEX NE EP NG PAP Control MEX NE EP PAP

Fig.5.  Drug effects on blood flow in the inrtaluminal injection group. (A) Systolic blood flow. (B) Diastolic blood flow. Each value and

vertical bar represents X and SD, respectively. *p< 0.05, **p < 0.01 versus control by paired t-test. MEX, methoxamine; NE,
norepinephrine; EP, epinephrine; NG, nitroglycerin; PAP, papaverine.
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ZtrurY ) YR LnEREOEMAERIIRE S/
(©<0.01) (X6).

5. Mi#EE

EHIPE S 0 MR LB - RO »FICBY
T b IUEL A O 2 MM T & R LIR5-AT & S B 2 &b
BEDLhro7.

100
80-
60 _._ %
40

20+

-20- d _;_ s
- T o 2
-40 o §

MEX NE EP NG PAP

Fig.6. The percent changes in blood flow compared to the
control value in each animal of the intraluminal injection
group. Each horizontal bar represents X. *p < 0.01 versus
nitroglycerin by unpaired t-test. MEX, methoxamine; NE,
norepinephrine; EP, epinephrine; NG, nitroglycerin; PAP,
papaverine.
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1. 797 MRRHES & OCEHZRS AT E

HLEYWAHKO 7T 7 b ILHEE 156 = 36ml/ 5 CH&RIO
AR E 163 £ 32ml/ 5 & A EZEIEFRED L h o7z, MEERE
757 s ARG & AEOIGENELO 2MER LT R L
(D 4B). UNHREA M5B 13 86 + 24ml/4Y, IEFREAMGEEIL 70 +
14ml/FTHho 7z,

2. HIERLITEIE

FEHOEFHEIC L MTHEOEIIL, HROILEEZ
FEH L CEYRBREL —E & Ld, KEMRIVEHIE, #E
B b FEREIERD Lo, MEIGERNIC LA DED
LR LiBMmE, SRR X A MERT ICx L HRMmS 5
WL AT o 72, F O 72O AuEIRE B IS CERE %,
PRSI CEETRTERICH Y, WA PFY I THEILE
fEERLT (p<0.05). LHBICEBRLELIIRD 2P o7
(2.

3. MEIAEE

HEEA PEY I CDRETY S 7 FILFEIX 124 £ 34ml/ 5
~NEEBIZEA L <001, JVIERTY L OHfS Tl
WEIT122 2 4Tml/ B L FEIZEA L (p<0.05). =47
YOS THRBEIZII8 L 38ml/FEHEICEA L (p<
0.01). IUHEHAM B3 IERE A b &4 3 T67+23ml/4 <
0.01), VI ¥% 7 »T68+30ml/4 (p<0.05), =¥%7
) T63+23ml/5 (p<0.01) NEFEIZHEA L, R
B FNFN57+12ml/5 (p<0.01), 54 + 18ml/73 (p < 0.05),
55+ 18ml/% (p<0.05) ~EFEICE S L2 (A7), MREE
T ITIEB A PEFY I v —-21£8%, /VIERTY Y
H—23+£21%, TE¥FT7Y U H—25+14%THH, SEEMIC
HEZEI D72 (08).

4. MEEEERFH

Ztayye) oS5 TS 7 MliEEL 204 + 61ml/5
(p<0.05) L BHE Iz L7z, IVHEER X LR m it &
104 + 26 ml/5> (p<0.05), 100 39ml/% (p<0.05) ~& 3~
FE—ZE L TR FEISEmML A (J7).

5. MRk

B $ 515 o0 (5 B T A3 UAE BB B 00 2 WA i T % 7R L 7z
%, I EIUESE T SR LRSI R b O IR IR
AR 7 1), IR & IR O B O AR AR { 1 B HHIA)
IZdh o7,

Table 2. Hemodynamic variables in the systemic injection group

Drugs Systolic AoP Diastolic AoP Mean AoP CvVP HR )
(mmHg) (mmHg) (mmHg) (mmHg) (beats/min)
Control 16818 112+15 13013 6x1 208+15
MEX 171420 116123 133423 S5k1* 20025
NE 172£27 109+ 12 127+14 6x1 209+ 17
EP 169431 11825 14021 5%1 19740
NG 169138 10925 12927 6t1 18637

The values are shown as X3=SD. AoP, aortic pressure; CVP, central venous pressure; HR, heart rate; MEX,
methoxamine; NE, norepinephrine; EP, epinephrine; NG, nitroglycerin.

*p<C0.05 versus control by paired t-test.
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II. CABG#

1. 777 MERITES & UER 58 ik 8

WHIBIIRD 77 7 MBI EIZ 163 +20ml/ 5 Tdh - 7.
LADY&RD T 7 M &I 12 + 4ml/5C, LAD rfRig{ %
HERBOZ7 FAHEIZ48 £ 17Tml/ S HEIZHEML -
(p<0.05). MIEHETEE, WHHEL L IBREOMICONAAEE
TAHIRMELD 2 MR AR LA (M1, T2 U R,
PRI E IS B THEEIZHEML 7 p<0.0D).

2. PEREmITE)AE

PIEEIR-EBIAR 7S A 72X 240 & RSB R OVME L FT1T o
TRBICL D, o 2BIZRT S 7 MR EREO KERIE
BIRMEZ R L2 ERoeFES5C L 2 MTBRENELICNL,
TERILEEZE L CEYRBIREE —F L Lo, FLE
IRIE I MR CEMEL, RN TEEEZR LA GEY).

3. MEHER :

MEPEFRIEGHEDO 7T 7 P ERIZERA P FYI 0T
29+ 13ml/% (p<0.05), /LI ¥ R 7 ¥ 24+ 13ml/%
P<0.01), Z¥A7)XT36+17ml/5 p<005) £33~

A

Diastolic blood flow (ml/min)
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E 3
% 1004 ok * %
2 |
g |
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O T |} ] T

Control MEX NE EP NG

—VIZE LAEEICRY L, IGEH I8 SR 5877
15+ 6ml/5THo7zDizxt L, HEEA FFH 32 TL3+7ml/
&, JVIEARTY) yTIL+5ml/5, TR 7Y U Tl4E
8ml/ B FELEEED b o 72, YEHIMEE LS
234 £ 11ml/ S THo72DIZH L, EEEA MFH I T
16 6ml/% (p<0.01), S ATERT7Y ¥ T16+8ml/% <
0.01), Z¥271) T2+ 10ml/5 (p<0.01) EHFZIZHAL
72 (9). MKEBERITEREA P& o5 —42+11%, /
NIRRT vHF—52+13%, TEART7) UA—2T+17%T
Y, TEXR7) YOMBEEIEZ VI R7) ¥ E R
Sho iz (p<0.05) (F10).

4. IMENEHF

ZhEsY R Y ORETT S T FFEE 55 + 16ml/H
EHBIHEML @<0.0D, INHHLEE, WREYNARIES
NEN1LT7 £ 6ml/5 <0.01), 39+ 11ml/5 <0.0) ~&F
Ei2HENLE (9).

5. ME#EF

LAD#ERRI D 77 7 M T, IR O i % 2,

oy,

200+
1504 *
100+ W
* % * *
T
50 I
0

T I T 1

T
Control MEX NE EP NG

Fig. 7. Drug effects on blood flow in the systemic injection group. (A) Systolic blood flow. (B) Diastolic blood flow. Each value and
vertical bar represents X and SD, respectively. *p < 0.05, **p < 0.01 versus control by paired t-test. MEX, methoxamine; NE,

norepinephrine; EP, epinephrine; NG, nitroglycerin.

Table 3. Hemodynamic variables in the CABG group

Drugs Systolic AoP Diastolic AoP Mean AoP CVP HR )
(mmHg) (mmHg) (mmHg) (mmHg) (beats/min)
Control 10817 6712 75+18 3%1 145£18
MEX 107£8 67+19 77+8 2%1 132+8
NE 11115 6310 73+9 3+1 134+10
EP 114+13 6215 8013 2%1* 13010
NG 112+14 66116 83117 i 4+1% 137+8

The values are shown as X==SD. CABG, coronary artery bypass grafting; AoP, aortic pressure; CVP, central
venous pressure; HR, heart rate; MEX, methoxamine; NE, norepinephrine; EP, epinephrine; NG,

nitroglycerin. *p<C0.05 versus control by paired t-test.
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Fig.8. The percent changes in blood flow compared to the Fig. 10. The percent changes in blood flow compared to the
control value in each animal of the systemic injection group. control value in each animal of the coronary artery bypass
Each horizontal bar represents X. MEX, methoxamine; NE, grafting group. Each horizontal bar represents X. *p < 0.05
norepinephrine; EP, epinephrine; NG, nitroglycerin. versus norepinephrine after Bonferroni’s correction. MEX,
methoxamine; NE, norepinephrine; EP, epinephrine; NG,
nitroglycerin.
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Fig.9. Drug effects on blood flow in the coronary artery bypass grafting group. (A) Systolic blood flow. (B) Diastolic blood flow. Each
value and vertical bar represents ¥ and SD, respectively. *p < 0.05 versus control by paired t-test. MEX, methoxamine; NE,

norepinephrine; EP, epinephrine; NG, nitroglycerin. E
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Fig. 11. Profiles of graft flow. (A) Before the left anterior descending coronary artery (LAD) ligation. (B) After LAD ligation. (C) After

systemic administration of norepinephrine. ECG, electrocardiogram.

POHEE & IR O BICEINAA & T B IR EL O 2 15
HIRF R L7, LADRERBZIZIE, IURBRH oM % < &
D, WU, HAREAZ T 7 MEEE & bzsiL, X0 IniRe
AL 2R & 7R Lz, B IUHIEES- 12 & 0 Mg
RS PR TS 2 EmER L (M1, =y &Y >
TR, PR R & D2 RS EICDH » 72.

Z =

RIS B B 0 8) T O RS 2 S RHE 1L 1946 4F
Vineberg® (2 & D & &Rz, Zofild, HECHEL AR
TBOAR % B0 N LA 2 5A A 2 OB O INEIR 2 5 o 5
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Abstract

The internal thoracic artery (ITA) has increasingly been used for coronary artery bypass grafting (CABG). However, ITA
hypoperfusion syndrome during CABG has been reported. The purpose of this study was to examine the blood flow and the
flow wave in the ITA graft during infusion of vasoactive drugs that are commonly used during cardiac operations. In 12
anesthetized dogs, the left ITA was dissected in the pedicle and anastomosed to the right atrial appendage. In the first 6 dogs,
vasoactive drugs were injected into the lumen of the ITA (intraluminal injection group); in the remaining 6 dogs, vasoactive
drugs were administered systemically (systemic infusion group). In a third group of 6 dogs, the ITA was anastomosed to the
left anterior descending coronary artery (LAD), the LAD was ligated just proximal to the anastomosis site, and vasoactive
drugs were then administered systemically (CABG group). Mean arterial blood pressure was kept constant by systemic blood
infusion or withdrawal in the systemic infusion group and the CABG group. The graft flow was measured with a transit-time
ultrasound flowmeter before and after administration of each drug. In the intraluminal injection group, the blood flow was
significantly decreased from 161 & 51ml/min at baseline to 126 &= 44, 119 &= 29, and 112 £ 21ml/min during infusion of
methoxamine, norepinephrine, and epinephrine, respectively, whereas the blood flow was significantly increased to 209 %
73ml/min and 251 = 86ml/min with nitroglycerin and papaverine, respectively. In the systemic infusion group, the blood flow
was significantly decreased from 163 == 32ml/min at baseline to 124 =& 34, 122 + 47, and 118 = 38ml/min during infusion of
methoxamine, norepinephrine, and epinephrine, respectively, and was significantly increased to 204 & 61ml/min with
nitroglycerin. In the CABG group, the control blood flow of ITA was 48 & 17ml/min, which was 29 % of its free flow. The
blood flow was significantly decreased to 29 == 13, 24 £ 13, and 36 £ 17ml/min during infusion of methoxamine,
norepinephrine, and epinephrine, respectively. Although the phasic diastolic flow was decreased significantly, the phasic
systolic flow was unchanged with administration of these vasoconstrictive agents. Nitroglycerin significantly increased the
systolic and diastolic phasic flows. In conclusion, the ITA graft is a pharmacologically active vessel and the blood flow was
changed by administration of vasoactive drugs. Vasoconstrictive agents may decrease the blood flow through the ITA graft
unless systemic blood pressure is increased.



