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Hemodynamic Effects of Lidocaine in Peripheral Arterial Flow in Dog

Shiro Satoh
Department of Radiology, School of Medicine, Tokyo Medical and Dental University

Research Code No. : 502

Key Words : Lidocaine, Contrast media, Peripheral
arteriography, Osmolality

The effects of lidocaine on the blood flow in the femoral and dorsalis pedis arteries have been
investigated in eight dogs.

The blood flow rate in the femoral artery was significantly elevated by an injection of 0.2, 1.0 or
2.0 mg/kg body weight of lidocaine, but unchanged by an injection of 0.1 mg. The increase in the blood
flow rate in the femoral artery that followed an injection of 2.0 mg/kg of lidocaine (0.1 ml/kg body
weight of 2% lidocaine solution) was larger than was seen after an injection of the same volume of 60%
meglumine iothalamate.

The bood flow rate in the dorsalis pedis artery also was elevated by an injection of 2.0 mg/kg of
lidocaine but unchanged by lidocaine injections of 0.1, 0.2 or 1.0 mg/kg. There was no significant
difference in the blood flow rates in the femoral and dorsalis pedis arteries between an injection of
iothalamate (0.1 ml/kg) alone, and an additional injection of 0.1 or 0.2 mg/kg of lidocaine, pre-
administered or mixed, to an injection of iothalamate (0.09 ml/kg).

An injection of a mixture of iohexol (0.09 ml/kg) and 1% or 2% lidocaine (0.01 ml/kg) resulted in a
significantly higher blood flow rate in the femoral artery than an injection of iohexol (0.1 m1/kg) alone

or 1% or 2% lidocaine (0.01 ml/kg) administered prior to the injection of iohexol (0.1 ml/kg).
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DERD HTRFEZHIT 5 Z LI,
22T Guthaner 5™ 1 %lidocaine % #£10ml
EEEELEH T H 560%meglumine iotha-
lamate(282mgl/ml, 1690mmol/kg water, LI
jothalamate & #%3°) 100mliciB U, % D60-~80
ml % f 8 ~15ml O HEEE TREMR o FE L
HEALFHA T A FHR L b FE D run-off
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fo. S hITH LCERH % lidocaine Ic{iBFIL T
BIRANICEEAT B &z » TIERIET L0 )
Mo, EEFIEAENIC lidocaine Z{EA L s
WEKRBROGENE O ol & T HHEY
s EDBRBROKER FE Tz, Z OREIILE
TAIC X HHBE-CIEREE T TR <, lidocaine
B ko b oM HREEE A= A& BREE A 2
BIEL Tk, Bo&h & LERICESLRD -
7o,

ERBEESFAICL VMERIFZFLIWEZL
Fo IR\ 210718 e pd i S BRE BRI IT S X
ZTEBOEFMTHRT B, - CREMET MR
O MEFE OB LD CEERMETH S, A
ZEIXMEIF O JED Iz DI bR b lidocaine
OMTBEOELEBET S LItk h, MEH
DREBF 2B THFEL D 2B 5 LRI,
lidocaine # EHFEARNCH V5854 &, B
EEMUTHWIIBED YL 6 MTEREC S
B THHPEBE LM THIEXHRELTL
D,

HEE L UHE

EEREWIC 12458 11.0~14.5kg CGF#13. 0kg)
OMRSIE (M6, HE2) TV, HARKE
ketamine hydrochloride (# # 3 — 1) 25mg/kg
TV, SERIEEH I secobarbital sodium
(74 47+ —n) 100mg & suxamethonium chlo-
ride (4 7 > ) 40mg ZBWEHE LKBOLE Y
Ehoie, VAE L —& —lt+ a5 K1508 % H
Uy, BEHRE & BIRMERFEIE 35 X O (LIR
BOEREE L L, —B#KANZ150~200m], #
KBS ISEIRTEICRE L, FMEay—
EAZy MiEE—-2—1CXD3ICK, BHRERE
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EWHETT, FREBRY BRSO VLT
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CRSBIRBEZETE (Sv0,) &.OME A HlIE
L, ¥k ERBIRE A L CEGRC I ERIE
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BIRACEAT 2 EHF k0 BB EE S
#lo iothalamate (282mgI/ml) & ¥ L\ MEBEE
SR D iohexol (300mgl/ml) O _fEEHTH b,
T OEMHIS.T% 7 F o B A (330mmol/kg
water), 1%® %\ 13 2 %lidocaine B (T h
% 330mmol/kg water) OBEIREA LR LT, &
HHRIBHEEADOHEOFEARIIMFEEKg Y n0.1
ml &L, 7 FvEERRL K lidocaine BiK
(1%% XU 2% OEBEAOFE T LRER
HE kg4 h0.1ml H 5\ 30.01ml & L7,

B 7 F BB 5\ 1 lidocaine 7 %
EEAEACEIL> 5 B EAT HER GiE
) LRESLTHEATIER (BER dMTL
o, ZOBEIMEROSFEROTEARIIEE kg
Wh0.1mlThHH, chic L, BEFOB SO
FHOEARREE kg2 p0.09ml Th -7,
5.7% 7 FoBEHE, 1 %%k X 02 %lidocaine ¥
BOEAET TR LMEEKkg Y H0.0Iml & L
ol

FEAERERVTRLEBY Y 0.0lml/kg T, &
BEARRGA RS 1000 % & o, FEAHE
57 — & & LTRKEBSIRO BRE MK EF T,
EREHIR & L O R EBIIR O SEH 10 i & (REE# 3 )
b BIRIMEY —®EOL 1 I v/ F ¥ —
tIIm 4 F v VRAABRERTERIC TG L,
EHETF T2 AVEFEINHPHMFE BEERS
) v —7{EL T ORMF X OER (AR
El, EABRBEIE, 14, 15308, 24,
34, 44, b4) OERFHEAI - TEE L.
FCESHIIREFERANE R L COLAHERYEEA
BAERNICRRLEE L L,
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W7z (p<0.01, t-test), 1 %3 X 082 %lidocaine
(0.1ml/fAE kg) 115.7% 7 F v § (0.1ml/f*hE

Fig. 1 Changes in the blood flow rates (ml/min) in
the femoral artery (FA) and dorsalis pedis artery
(DPA) of a mongrel dog following injection of
each of iothalamate, ichexol, glucose and
lidocaine solutions in to the femoral artery.

@ : iothalamate (0.1ml/kg body weight)
@ : iohexol (0.1ml/kg body weight)

@ :5.7%glucose solution (0.01ml/kg body
weight)
@ :5.7%glucose solution (0.1ml/kg body
weight)
® : 1 %lidocaine solution (0.01ml/kg body
weight)
® : 1%lidocaine solution (0.1ml/kg body
weight)
@ : 2 %lidocaine solution (0.01ml/kg body
weight)
® ' 2 %lidocaine solution (0.1ml/kg body
weight)

Table 1 Peak flow rate & peak flow ratio in femoral artery and dorsalis pedis
artery following an injection of each solution

Solution injected

Femoral Artery

Dorsalis Pedis Artery

Femors Ay Pk Flow P Flow Pk Fw  Pegk g
*iothalamate (282mg I/ml) 153.1+85.31 4.7+£2.41 12.0%+5.01 2.0£2.19
*iohexol(300mg 1/ml) 76.4+49.3¢ 2.0%£0.95 10.4+4.80 1.3:£0.51

**5.7% glucose solution 42.8+24.02 1.2+0.23 8.8+3.92 1.0£0.03
*5.7% glucose solution 47.5+30.18 1.8%1.34 7.9£5.07 1.0=£0.06
**1% lidocaine solution 39.1+£19.02  1.4£0.45 7.51+4.98 1.0+£0.05
*19% lidocaine solution 141.5+41.72 7.0%5.23 10.1+5.14 1.7£0.91
**2% lidocaine solution 62.1+25.00 2.7+1.27 8.6+4.45 1.3£0.80
*2% lidocaine solution 152.0+47.14  8.3%5.89 11.9+6.97 1.7+0.71

*0.1ml/kg body weight ; **0.0lmg/kg body weight ; ***ml/min
* Peak Flow Ratio=Peak Flow Rate/Base Flow Rate

(28)
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test),

REBIRD MR OEB 2> TIE, 2 %lido-
caine (0.1ml/fAE kg) 135.7% 7 F o i (0.1
ml/BE kg) IR THE (p<0.05, t-test) 10
WK REMELRL TR Y, ¥ 1 %lido-
caine (0.1ml/{AE kg) &I BIIREE A I3 B4
MEX5.7% 7 F v ¥R (0. 1ml/4E kg) O
AMPBREMEL D BB CEEIZEZRLT W (p<
0.1, t-test),

Fig. 2i¥iothalamateBi i ¥ 7213, iothalamate
27 F oS B\ 3 lidocaine T & BT &
TR U fc— B s 17 5 KEREIAR & R &R
DI & D ERHEE 2R Licd DTH b, Table

Fig. 2 Changes in the blood flow rates (ml/min) in
the femoral artery (FA) and dorsalis pedis artery
(DPA) of a mongrel dog following each injection
in the iothalamate group.

@ : iothalamate alone (282mgl/ml)*

@ :5.7%glucose solution** (5second)
iothalamate*
@ : 1 %lidocaine solution** (5second)
iothalamate*
@ : 2 %lidocaine solution** (5second)
iothalamate*

® : iothalamate*** with 5.7%glucose solution**
® : iothalamate*** with 1 %lidocaine solution**
@ : iothalamate*** with 2 %lidocaine solution**
*0.1ml/kg body weight, **0.01lml/kg body
weight, ***0.09ml/kg body weight

Table 2 Peak Flow Ratio in Femoral Artery and Dorsalis Pedis Artery

(the group of iothalamate)

Method of administration

Peak Flow Ratio

Femoral Artery Dorsalis Pedis

Artery
iothalamate alone* 4.7£2.41 2.0+2.19
glucose***-(5 sec)-iothalamate* 5.2+2.80 2.8+2.88
1% lidocaine***-(5 sec)-iothalamate* 4.2+1.96 2.7+£2.70
2% lidocaine***-(5 sec)-iothalamate* 4.3£2.25 2.412.77
iothalamate** with glucose*** 4.4+2.33 1.8+1.87
iothalamate** with 1% lidocaine*** 4.2+2.18 2.1+2.63
iothalamate** with 2% lidocaine*** 4.0%1.82 2.0+2.17

*0.1ml/kg body weight ; **0.09ml/kg body weight ; ***0.01ml/kg body weight

FBFN634E 9 A25H
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Fig. 3 Changes in the blood flow rates (ml/min) in
the femoral artery (FA) and dorsalis pedis artery
(DPA) of a mongrel dog following each injection
in the iohexol group.
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iohexol alone (300mgl/ml)*

5.7%glucose solution** (5second) iohexol*
1 %lidocaine solution** (5second) iohexol*
2 %lidocaine solution** (5second) iohexol*
iohexol*** with 5.7%glucose solution**
iohexol*** with 1 %lidocaine solution**
iohexol*** with 2 %lidocaine solution**

1Iml/kg body weight, **0.0lml/kg body

weight, ***0.09ml/kg body weight

Table 3 Peak Flow Ratio in Femoral Artery and Dorsalis Pedis Artery

(the group of iohexol)

Method of administration

Peak Flow Ratio

Femoral Artery

Dorsalis Pedis

Artery
iohexol alone* 2.0:£0.95 1.3+0.51
glucose***- (5 sec)-iohexol* 1.9:£1.03 1.5+0.84
1% lidocaine***-(5 sec)-iohexol* 1.6:£0.51 1.2+0.55
2% lidocaine***-(5 sec)-iohexol* 1.9:£0.47 1.2+0.51
iohexol** with glucose*** 2.3:+1.06 1.3+0.63
iohexol** with 1% lidocaine*** 2.8+1.82 1.3+0.69
iohexol** with 2% lidocaine*** 2.5+1.18 1.3%£0.76

*0).1ml/kg body weight ; **0.09ml/kg body weight ; ***0.01lml/kg body weight

(30)
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64 DEHKA], 7 F v BEHEW I X O lidocaine
B OBEFIEA, 4880 iothalamate I 7 F 7§
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X 5 ic48[E D johexol I 7 F v EHEWE H %\ 13
lidocaine B DRI & 72 1XBIE & £ OB OE B
iZk T, BABIRIMEBEFEEMESVO,), L
BRICMERZELCEIBE LM REEILE
Bbhhighote, ¥, BEANC lidocaine % B
MLTLALLRHBECHEREBE IR -
fo. EEHIREEAE T FOBBRD 5 Wit li-
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P LT b FFICRIMER DB FRD S A ie s »
7z,

E £

ARBROMBRICI L, HEkg%00.1ml @
1 %% X O 2 %lidocaine # # (330mmol/kg
water) DOKEREIIRAE At 5 KERBER (0¥ &
DRI, RE-RABRBEDS.7% 7 ¥ B X
i3 Ew D & &, F&ED iothalamate(1690mmol/
kg water) XY BWEBEELT\I, it
lidocaine i< X % I it &K1 @ FBE LS O ER
BEELTWAZ EHRLTWA, %7 lidocaine
BR (1%8X02%) ORGEEYHEKg M b
0.01ml iICEET % &, ARRSIR O M T X FEED
5.7%7 F Y BEBRK LB L T L A LR LD, 84
ATOAHARLTH I BRIBE a7, 2D
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LHT, EAIhLBRRCIES RS b M
PR THZERRLTWS, BEBIRTIZ1%
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BAMPBEEREMEK (1.7) 12, F#EO iothalamate
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REPIRICET 2 TEFRILWBIRYIE 2
ZELTE o fEREELTWS, ¥ Guth-
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aner LPDOFRILTILEEZEOEEDOTH A o\ DY,
Riz70kg &35 &, 1 %lidocaine BHEH 4 E kg
L00.08~0.ImlFEA LIz Ewmie b, MR, =0
lidocaine @ &k X - T 25 L\ I B © 84 28
BZBHIITTHD, LidoC, L lidocaine
I 2RI T 5 EH 3 7o LEEIER A e
&3 % &, lidocaine D #f F I3 EVE X & X ¢
%, & Bz lidocaine @ & >ESBELLAF o Bisg pi
It FIE KO KT 5B 5 LT\ %53, lidocaine
I E SRR A\ &35 & Jidocaine @ % >
BEEDSOERIYLERRIB & 7 o TERE D
HMESLHREENLD D, L LEEE lido-
caine DR TEDH B \ X RTHE A EE B BICER L
o &\ 5 ERIR#R 45 (Guthaner”, Gordon'®, Wild-
rich®) 3% % Z & 55 lidocaine DEF 1L+ D E)
IR (3% 5 < MBIIRLEMMIME) BB
FRBDRE DD T EEZBNETH B,
7t % Eisenberg® i lidocaine MBI e L A5
HRET D LHE LT B0, lidocaine o F &
A% Guthaner % Gordon D EEHFEBRIC T 27
DEVRH e, XY BERIEHECHES X b
R E TR E AN X AN B ik
HESh, BENCRELEEI RS
DTV HEELZBRS,

%7 lidocaine 2 MBS 1EH 2 R T 5 11
57 L1025, 5 T lidocaine Z T
Z DFERB R 2 T 50 chHhE, Wid
rich®® X 5 S EHEA OEHC lidocaine 24
BT HBNBEL IS PCEEBHTHE.

HEFN lidocaine (1%L V2 %) HtAT
HEAEROER T, BRBEEZH O iotha-
lamate DFEA B O/ 10RE ORED % W ILETE
TIEKEREIIR 7 b i R S BR M AT BN AR I 12 & A
EX AU ich o T, IR BEBBESEH O io-
hexol Ti lidocaine (1 %3k 02 %) OREIC
BWCABBEYIR D M5 B XA B ITHIA L CToie
B3, B CKERED IR © MFLR I i3 & A EE BN
T, ZhEBREESEH O EA I\ Tk
TEDOZEEID A % < iothalamate & lidocaine %
Bt Lz & & o lidocaine o M Eim & % % 48
DA NN X e D BB LR & feh o e
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LD EEZBRA, Zhicx L iohexol 13ERH
FEERAITH 5D MEROEBINE L, fo
< iohexol & lidocaine % fif F§ 3 % & lidocaine
ORI ECHE TS, FrRiEcs
Tk lidocaine & 3EH O oA M E R 53 1%
F—HT A -omBEORKMBE, HINEh, F
BB RLIcEEZbhD, Thicx LT
DOEE IR K M BRI b2 ieER D 5 e
HEFEORKMBESHEME T, CDOLDFE
IR OB FE e oTc b E 2 bR B,

RO BBEEEFANCESNT, HILWERE
HEFH IR ESIRBEA & L T kEEhicis
HHRICHDH, M, BEEIMBERBED 2 57
#HEEmL, REBIRAEATITELICERMELILE
Z g onans g I KRB S EIIC X Bk
BEICB W CHESRKEOHHE AR+ TH 51
RIGHEBRD I ) MERRFOHFANRLEEL 85
e e Ll ko X 5 isee, IE
TLERVE L &M% R % H 7 5 lidocaine 13, 4 H
DERBEEEH ORI THEHRT2ER
DHBIFEFNE NS ENTES, RBEBREES
AN lidocaine #f AT A5 &I, BELD b
iE EREEAETNCEA) T5AXEE L
b5 —onHEACEAEZROMENRD S, i,
Shah K" NIEREEEKF O ioxaglate & papa-
verine *© trazoline #{E & T 5 L LB HE
CHEBREHEDOHBICERRS Z L 2BEL,
FFFIC b DIERBEESKHIT b R TREMDH
DERBLEEESEL VWD, ARLOEEZEORE
T3, lidocaine & iohexol, iopamidol 7z & UMz
ioxaglate & D[]z, ioxaglate & papaverine
LDOED X S HBEERBIHRTE holehl,
RBERHTAIREbDEELTWS,

Lidocaine ©EIfEH B L CTix, £&0#EfiEDH
HULEREE, PR, BEMEED 5\ 2R MK
ki KM bR T A, Foldes 212 & 5
&, Th Hix880~1040mg #11.5~135 CTHET
%X 0 KERS (NFEREE ©4.8~5.8ug/mDic
BWTHET% b 0T, KIEBIkEE I lidocaine
YER BN TERLCER9D X 5 12100mg
DIFCit, $FEEEELTCELIT LR,

(32)

VN A A SR O LTICRIET BE

F &8

&AL, 7 FUBBED 5\ lidocaine @ B
F, 3 OBEFIK S F Y BEERD 5\ lido-
caine #HIE E 7o MBS U CARBIRC A L
BeonfTHRCRETFECOWTE oY
FAnTHEHRLE, TR,

D BEEEA T 1 %lidocaine B (Img/4E
kg) & 2 %lidocaine #¥# (0.2mg 7z b VNiz2mg/
FHE kg) DOKREBBHIRE K MITEBEINEKI35.7% 7

N o B (0.017 5 ON%20. Iml/&E kg) iIckb~

M UBREE (330mmol/kg water) TH 2z b
bY, HEAELBEYREL T, ¥712%
lidocaine ¥ (2mg/{EE kg) O AFREHIR &AM
Pt EHE N 1L iothalamate X b B\ HE 2R L
7o, BEBIRicI T 1 %% X 082 %lidocaine
(13X 02mg/{kE kg)135.7% 7 ¥ w16 (0.01
7o b OMZ0. 1ml/fFEE kg) X b B\ 5% ok I i B 1
mETh -1,

2) lothalamate 1= 1 % % 7= 1% 2 %lidocaine &
¥ (0.1%72120. 2mg/fAH kg) RHIHE 72 REHE
L& 0 KEBER K X OV FEIR O Mm 178 R
t%, iothalamate BEE A DHE L A ThicE
iighatc,

3) lohexol Iz 1 %3 X O° 2 %lidocaine % & #
BIEL CEA LBE O KBREIIRE A ML 5 & 58 in
(3, iohexol BIHE A RTHBECH ML C
B, Tl 1 %B L2 %lidocaine BE X BIEL
TBECERTE WL REERRL Tk,

UEDER Y v kOiEwRE B,

1) Lidocaine IZ (XM EILRIER B D, £DIE
HAo% RBBELANOERICL 5,

2) MATEIRERY el S D Zubs b B 5 & (lidocaine
O I ERREHER %% % '\ &) lidocaine 133K
WHIEE DOERCATE Y BETH L X 8
w,

3) Lidocaine (3K & % FE & A E A BT 4
Licizd WEEH EBEBMLTEALLEEEL Y
MiTBECE 2 2 EHDic s,

Mz sebich, HBEBIHIHH G WRER
ERHER A AR R B, $AR s X OBk
S b BHEBRRRE - E < sLHB L

AAB &It 485 Ho%5
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