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cannulation £ % F7F& L TLUR, L&) >~ &R
DWFRUIZIT E A LD 3 ») »ox
BEXHCTUTebNTER, LEDY > Ei
LEEIRET T Mk, AR BAR RIFEA R U EEE)
Rici > TEITLTARL, [REREX) >/¢
Hix LR »Eiciz w5 2 3N T 3,
L& LRER G OB TR MRS b DY) 2 Slss
SWL. ZDRHENETIEBOELYIRS
NamEEE »H Y, T—HofTirENET
LD DY v oHFRELRKY) > SEICTRA
LTy 22, %L D cathecholamine
O #5458 coronary sinus o) Bl E™S,
hypoxia®'® (1) > > SEER~N5-2 2 &I
W EEOBRECH L, Lo L, LY ox
EiffEn ) B2 BAVABY, 2E0LH %
FERGTRASGH D, REILTL LKL
Twiew, EILLEY) > EOWEEITL H I
1)) >l E BE LG Y 6 TE BT ERRR
BT BB LT 5, UEnk)
) o ERROMEE 2 BRT 2ERE
B & L CEEIATEIRET TRMICH 5 LRE
T 1) > o8| HEE cannulation 21T HE%H
L, L) > BRICOWTRETL 2.

MR e FHE
1798 (1kK#E12~32ke) DHEFERA % pentobar-
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bital sodium (25mg/kg) D EEIRPIIES THRER L,
SEACHRELF2—7SLNBRLERDOER
B A THEATLIFRRE 2 Ay OHREE 17
o iz, 305EICEIRILA R4 24TV, MR
BENRE & 7 %NaHCO, 7 HiEEREIC & D
PO, #80~120mmHg, PCO,# 35~45mmHg,
pH#%7.34~7 45I1cHERE L 72, RWTESE 5 B
THEBL, GEZOEL CLEBEELL 2
LAD i) LEB R (2 7T— 00 Mo
RIS H CABONEREOIT LSz
WL NN ) oM & DIRRL 22l
KEF) B2 TFERL, ZoFRILLY
~oX) TRl LR ) 2 F v F2—7 PE-
50 (Becton Dickson and Company, USA #+
£0.965mm, P{E0.58mm) # AL BEEL 22, L
FETY »oxFEEFEOIT L Hic LAD &
IAERAHE THIME L CEBEKER LR O 70—
7k occuluder #2EE L, ZDFRMHIC Bk
ABDAT—TNEBELZ. ELEICIILE
pacing D7 NEE L FEE L 72, AREEIR &
N _EATKEIRICZ T—T A %A, ERBEEIR
INEZERICHT—TNLEBALT, FAEFN
KEWRER U EZEEDTEICH 2 (Fig. 1),
KENRE, EZERFZFD—KH5 (LVdp/dt)
IIEEIR TR & & b1z, Jet Recorder (Model
NJ-13BL, Nihon-Koden Company, Tokyo)
#FH\V>C2.5mm/sec % 721350mm/sec TECAR L 72,
EBRICHRHLET TR A 30 MBAE L, B
TR RSP TE ML ) 5 15 7R L 33K BE 2 A R B )
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Table 1 Hemodynamic parameters at control state

LF PC CBF HR BP dp/dt MCC
(l/min/100g) (g/dl) (ml/min/100g)  (bpm) (mmHg) (mmHg/sec) ({ul/mmHg-min)
Adenosine 20.1 4.0 88.1 122.6 108.0 3955.0 0.38
n=>5 +15.1 +0.8 +16.8 +29.0 +19.4 +1295.0 +0.15
Serotonin 18.9 4.0 80.8 121.2 113.5 4345.8 0.34
n=6 + 9.7 +0.8 +15.7 +31.4 +15.4 +1710.3 +0.18
Histamine 17.6 4.6 63.8 148.0 109.0 3502.8 0.30
n=>5 + 7.7 +1.0 +17.8 +14.7 +20.3 +1394.9 +0.05
Isoproterenocl 24.8 3.8 58.6 142.3 115.8 2186.5 0.26
n==6 +13.1 +0.8 +21.9 +19.8 +11.5 + 225.4 +0.04
Pacing 27.2 3.7 53.6 136.5 109.2 2728.8 0.26
n==a6 +13.4 +0.8 +27.3 +23.0 +19.4 + 267.6 +0.08

The data are expressed as mean=*SD.
LF, cardiac lymph flow .
BP, blood pressure .

PC, protein concentration
dp/dt, LVmaxdp/dt and MCC, mean coronary conductance. Significantly different

CBF, coronary blood flow . HR, heart rate ;

from the control at levels of *p<0.05 and * *p<0.01.

8F catheter Pacing lead

Electromagnetic flowmeter

Occluder

/Coronarv sinus
a,'j{

Polyethylene tube
(For lymph flow)

Polyethylene tube
(For drug infusion)

Fig. 1 Schematic illustration of instrumenta-
tions.

SIELLED D, BERORGESIEE IR
Twb 2k 2R L 72, ATEIEDRE L 1214,
20uln=A 7 v~y b (Drummond Scientific
Company, USA) #HwT ) v REZRIEL,
EER MR, ABIIRE, AZE, LVdp/dt

~2b 7)oy AL CHRBMEEL LA R
¢ adenosine, serotonin, histamine, isoproter-
enol MW %, TEIIRML & A SR M4% 571,
LV FOEROESE L ) 20ml/ming >k
B4 2 k5 i BREAICESRMNICREREAL,

£ DEEPET 5 LI L@ TREL IZRET
)R APRELL. ZOBREEBRNEAR
FEMBEEN S BEBmL kL iz, BEIZIE

L CEARYDBE2EE L /2. .l pacing 12
LA %30bpm §T08MIT 5 & 5 I ERFE RIS
I E MY, £20.0HB L~V T54L
B L EELRET) o ERRIEL,
T ENFNOEYOF SRS & U pacing i
+auf@E ST TT- 7z, ) v r¥E~D
cannulation ASE&EIC ) Vo YE R BEL, LR
VOMBIRICEE R 52 TWw AL ELERET S
fzsh, EBRORA L &FIZ) BB REL,
Br DBFREALVERL TREEL 7.

Adenosine (Sigma Chemical Company, St
Louis, MO, USA), serotonin (Sigma Chemical
Company), histamine (Sigma Chemical Com-
pany) {30.2mM & 1mM o 2fE0iEED,
isoproterenol (Nikken-Kagaku Co. Ltd,
Tokyo, Japan) {30.4ug/miB 15 2 pg/mlonBE
Kb kJic, EREEKEHCTERL, &
WL TERLL, EBETHOBEHHELT
LAD EFEBO.CHEE T HE L, CEIRMLK
2R RERLHEREL ) ORBICHEE
TIENICHEWE, REBAEE & b)) ¥ 79520
ul% EE Ak By CHRL, 3000rpm 54
ML L C MEREGSr % BL Y Brvs 72 4%, Lowry &
LD ERBERRIEL 72

4 i
BWELL 72Y) > 2 RO EFFEA P X E RS
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Table 2 Effect of adenosine, serotonin, histamine, isoproterenol and atrial pacing on cardiac lymph and

hemodynamics.
LFr CBFr PEEr PCr HRr BPr LVdp/dtr DTr
(%) (%) (%) (%) (%) (%) (%) (%)
Adenosine 153.2% 219.6% % 146.8% % 96.6 100.6 107.2 109.8 100.6
n=>5 +26.6 +41.7 +17.3 +9.3 +3.7 + 74 + 8.2 +3.7
Serotonin 156.0%  208.2% * 154.8% 99.8 100.8 101.3 99.7 98.1
n==6 +45.9 +32.2 +45.9 +5.4 +2.3 + 5.8 + 7.9 +5.1
Histamine 186.4% % 200.8% * 175.8% 94.6 103.4 99.0 105.0 98.4
n=>5 +55.3 *10.7 +56.4 +8.4 +3.6 + 2.0 +10.7 +4.0
Isoproterenol 160.2% % 158.2% % 157.23% 98.0 111.5% 100.7 155.3% % 110.2% %
n==6 +32.9 +22.6 +39.0 +8.0 +9.5 + 9.6 +27.7 +4.8
Pacing 81.7% 109.5 80.8% 99.2 122.5% % 92.0 94.5 80.0% *
n=6 +13.9 +12.2 +12.1 +3.1 +5.5 +10.4 +25.1 +6.9

The data are expressed as mean=*SD.

Significantly different from the control at levels *p<0.05 and * %*p<(.01.

Abbreviation . see Table 1.

Table 3 Effect of adenosine and serotonin on cardiac lymph and hemodynamics when CBFr increased

by about 500%

LFr CBFr PEEr PCr HRr BPr LVdp/dtr DTr
(%) (%) (%) (%) (%) (%) (%) (%)
Adenosine 363.6%  502.4% % 287 8% 78.2% * 103.8 108.8 115.6 101.2
n=5 +12.4 +20.9 +121.2 +7.9 + 8.4 +11.0 +17.4 +5.3
Serotonin 358.0% % 500.0% % 275.0% % 76.8% % 107.0 105.6 113.8 99.3
n= 6 +39.6 +40.2 + 31.9 +3.0 +12.1 + 9.9 +19.5 +6.1
The data are expressed as mean+SD.
Significantly different from the control at levels *p<0.05 and * *p<0.01.
Abbreviation : see Table 1.
B, TS LIC) > BRDAZ D, FEREK nHEES (D), #kE (BP), EEIIR M KE

13828 - 7z,

R EWBRER R LR pacing B MATENRE
B v E Iz DT Table 1IC7R
L7=.control ? ) > <FEI317.67% V> L 27.2ul/
min/100gT# - 7=, L Ll 1) 2 ¥EiC can-
nulation 2 = i3, V) > ouRICHT 2EHLE
EZRBICKRELHEFEZ DI ENEZLN
72T, cannulation DB E & 2, LIk
KAEBEIHEIMETZ L, AFNC L 28 bEE
LTELL AL > 3EEDLF), V) )
NEHBE (PC), v SlP~NERRHUE

(PEF) o#EMyiE AR VA pacing BN
¥ #n#n LFr, PCr, PEFr £ L TRL, Z
iz tEvLia (HR), CGARIC BT p3RM

(CBF) ¢ AMRI#NOLEYL L&~ HRr,
DTr, BPr BRU* CBFr & L 7,

i 5 K B pacing DWW TNOERT
{ CBF (3B 623 L 72, L2 L adenosine
& serotonin Cld CBFr i3500% L EicE L 72
i2%t L histamine TI3EHA300~400%, iso-
proterenol Ti3150~200%, ‘LB pacing Tl
KEGFOBDNI0% LT ORIMIc T Ed4ch - 72,
% Z T Table 2 iz adenosine, serotonin, his-
tamine ¢ CBFr 2791 #200%i2, iso-
proterenol Tix CBFr ##160%ic% 5 & J iz
ALK, $7: pacing TiZ HRr »*
#120%i2 7% A & 9 I pacing L 72EF f{TE)RE
DEALERL 2, HEYIZ TN LF, PEF2
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Fig. 2 Relationship changing ratio between coronary blood flow rate (CBFr) and cardiac lymph flow
rate (LEr) during adenosine, serotonin, histamine and isoproterenol infusion.

ML, PCRIETF e, Lol
1TEYEE [ TiZ, adenosine, serotonin, his-
tamine (3 L 2 LB E 52 w2l H L,
isoproterenol i HR, LVdp/dt, DT #"F &
\zB&hm L 72. —7F pacing i3 LF, PEF i1
AL, R DT LIET L 72, EnEs s
RL, BOREHIIZIZREEISEL ZREOLEKY)
VB % A 5728, adenosine KU serotonin
T CBFr #53TEAN#5009%42 7% - /2B on 1
TENEENE LiIc DV THRETL 72 (Table 3).

adenosine J&UF serotonin 512 & V) EEIIR 4
iTERICEE L 72354 ici3, LF & PEF 33
SictEml, PCiz—EIET L7245 HR, BP,
LVdp/dt B DT i3 ABEOEEEL Tkh
»f2, 22T CBF &) > MEROBFEEES
#2% 572612 adenosine, serotonin, histamine
R U isoproterenol #5580 CBFr & LFr /@
Bz oW TEFNFNEREYREL T Fig. 212/RL
72, MEZSTROEFTLAELEMEE LR
LCZE L, M/RE#HIT adenosine T LFr=

0.61CBFr+50 (r=0.78, p<0.01), serotonin
LFr=0.73CBFr+16 (r=0.77, p<0.01), his-
tamine LFr=1.03CBFr— 8 (r=0.58, p<
0.01), isoproterenol LFr=0.94CBFr—14(r=
0.74,p<0.01) T/R& 72, 2N b, adenosine
& serotonin N EIFEBNEE ICIZFEEEI A
LN - 724, histamine Tl3 adenosine,
serotonin IZE~NCHERBICRYUFERNES K E
¢ (p<0.05), isoproterenol T% histamine &
4% adenosine % serotonin |2 8~ CHZIZE
IRERNEE I RED -2 (p<0.05), —7F,
CBF o#fnicfEvs PC 2w hoEHTL K
T aEmzERLI726, CBF & PC nEiF
THL2ITT 5 BB TEERIR 5% CBFr &
PCr ##&&f L7z (Fig. 3)., #o#EE, mHEy
BEENMHEBE %R 7273 adenosine, serotonin
N&HTH Y, histamine & isoproterenol TIZ
EREOBIc—EDEFEIFAD LN dh 72, Bl
t adenosine T X PCr=-—0.04CBFr+
104 (r=-0.76, P<0.01), serotonin T
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Fig. 3 Relationship between coronary blood
flow rate ratio (CBFr) and protein con-
centration ratio (PCr) during adenosine
and serotonin infusion.

PCr=—0.07CBFr+114 (r=-0.90, p<0.01)
E, YL EBERAEBEERL AL
adenosine & serotonin T3 CBF Ehnic ¥
W LF 38wl PC 3EFLA, £2T LFr
¥ PCr oB{&ic >l (Fig. 4) Ti3,
adenosine & UF serotonin Tz AN—RHEM %
AL 72Nz # L, histamine & isoproterenol T
BEIERIc —ENBE R T ZH Lo - 72, CBF
& PEF L BBiE Tz, 4FFE bIcAENH
ICIEN—RAEEZRL A EIREROMEE X
adenosine (i % =0.31) & U* serotonin (ff % =
0.37) »* histamine (i & =0.82) & ¥ isoproter-
enol (% =1.09) & A (p<0.05) /3
» -7z (Fig. 5).

L2B8 pacing Tid, /fagdEme & iz CBF
i3t L, LF, PEF (2R % R L 724 CBF
DRINEEAS N E w728 CBF & LF, PEF ff]
IZit—E 0BRSS b 572, HR BIE
NEALEE LGOI > o BEROBRIC DV TRET

%
& Y = — 0.06X + 102
r=—049
100bo 4 o p<0.01

Protein concentration ratio (PCr)

slAdenosine
100 300 500 700
Cardiac lymph flow rate ratio(LFr)
%
) Y =~0.08X + 110
o F=—074
100 o p < 0.01

Protein concentration ratio (PCr)

Serotonin o
100 300 500 700
Cardiac lymph flow rate ratio(LFr) %

60

Fig. 4 Relationship between cardiac lymph
flow rate ratio (LFr) and protein concen-
tration ratio (PCr) by adenosine and
serotonin infusion.

L 72384213, HRr & PEFr i1 Fig. 6 I2R/7
TECAD—KHEBERL, MEOERIZ
PEFr=—0.60HRr+156 (r=—0.58, p<0.05)
THERHLIN:.

1 =

LFEE T Y > Y&~ cannulation #13 ) ~
F B OBEDHI0. 5mm & M < S DOIEELLTH B Z &
PHLBOTHET, LArLLEETFY V2 ¥ED
K&, EAT, T BRI S 2 WEERD
T E0BE5L, TR BT RIE
IB60RRBETH 72, TOHEIZ) w2 FDH
FeEILnicw, ) BE2BELTY) v
TCHEE 52 AR & W EZ L3
5, N BORBIE ) RERIGHHFES
PO BHIHIT, BB oS OBFRER %
BMEBL7:, TR ) > ofizid))
> rSBRD A TEERIERIZ R 5 119, cannulation B
AT oI B R 5 2 T BRI A
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Fig. 5 Relationship between coronary blood flow rate ratio (CBFr) and protein efflux ratio (PEEr)
during adenosine, serotonin, histamine and isoprotereno! infusion.

Y =-0.60X + 156
o r=-058
p <0.05

80 1

Protein efflux ratio (PEEr)

100 150
Heart rate ratio (HRr) %

Fig. 6 Relationship between heart rate ratio
(HRr) and protein efflux ratio (PEFr) by
pacing.

viEEZ LN,

LREESHEE L T, FXHFRTIRE,
adenosine, serotonin, histamine, isoproterenol
o 4 ¥ % FHv 72, adenosine R UF serotonin @
FEIRNIEE 21770 - 2BAICIE, EEIRMIE
Bl cEmL, Iy, LR >R
8, ) o0 ZAGEEIIFRICEML

P27k, Oofadk, AR B 2IREREHOES,
KESIRFE, LVdp/dt % & D MATENEIC IR BEED
ElbiERonbd o7z, - THERIC L 5.0
&) > BROZEE, ERIC L 5.0E~DE
BEROBMETH ), OITEEOEICHES Z
KRG LD LIZEZ Lk,

FEHME D S BB DOBARDTEATIC O
TRARGOEBE (Jv) 13, KTDEBHEE

(Kcap), EMME»ZRER (Acap), HmERN
FE (Pcap), #H#ME (Pint), mIRREERERE

(zcap), MIEHBBERERE (zint) & HEIZLL
TOBFRAIWILYT 5 2 L H|ES N T B2,
Jv=Kcap*Acap (Pcap—Pint—zcap+ zint)
A(1)

Adenosine, serotonin T &Ik 2 HE5EL T
BHHEZHE L, ZOREEMOEIREL C,
AcaP B RT2Z &ic &) HEBHEEI
fprzaseas o gz kD) voRESTE AL
2EEZ b, KEBATRSTFEMEV D
b, KnFEHEHL ) EMMLED S HEBEBE~
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DBREYVES L EZ b1, FHEEBRBROME
BHEOBENC 2 WL TLKROEHER L NBE
PEHTHBZENHFEINTO WG, KFR
T3 adenosine, serotonin i LK) > KR
oWz o BARBRE IZ ML
b, ERBEIZRA L. Blb, CBF®
BN & D Acap AL ZEREL L) »ox
BRENMIZE & L TGRSR~ DK S HEND
BT LICHRT B EEZ LILk,
Histamine Ti3EBIIR MR DRI WY
VosTE, EARBBEIARCHML 25
adenosine, serotonin i B~ CTEENIR ML & 7
BN 2 Y o SHROBWIAFERICKTH
-7z, L UKEBIARE, (A%, LVdp/dt, -0
B BT 2 RO AL, aadenosine %
serotonin & [A# histamine ##5 L TLAE
DELERS T, LY o ERICEZ 5 his
tamine & adenosine, serotonin NZEH T L5
MmiTENeEIc 5.2 2 HEOEITHEKL T &
3£ Z 5N %, B8k L Y histamine (ZIE D
EBNEETERYE, FENORERDIFENRK
ERBTEMELENTWS, HIL, EBFEHK
(DX Keap] # 2L &€ 5 Z Lic & ) MEE
BEFTEERSHIL, TOREMMC#S E
MEEH (V)R Acap] & & bicBHOLES 5
MBEEAEEROBE 2 TS ¢ 5129 L E 2
LN, FRNEEBENTUEIIOEETHE
BENEB*EFHICL, TORERMBEE~D
KEBOAEOBEHIZIZEL (L5120
adenosine, serotonin iz b7z 1) ¥ YRE &
)y o EEBENADHBEITERTS D
DEEZ Lz,
Isoproterenol CIIEBNR M FREDEINZ L 1
) o NERBENANHEBITEET S Y
ERBECIABRLENLERE ko720 Z
HEmATENRERIC 3. g, LVdp/dt, (LEH
B AiIEEMOES AR ML, KBk
FEi3 2L L % & - 72, $ 72 adenosine, serotonin
B CEEIRM TR OB 5 1) > /i
BOBMAEERICKRT, EY) v ERICSZ
%888 histamine (2 /L T2 7z, Isoproter-
enol T4 EENR M R OEINIIEMETE % i
KL T Starling »z (R 1) 2875 Acap %

BRI THERMRERNILs L EZ LN,
F 2R ORMIZEMY) > 9B & EE
FTHZEICL D) o BOIERRRR % TTEL,
ZruciE CHSRENIC IR EEBRIC ) o
MiciEWREZRE L, HGHE» S EM) >~
INENDBEROBATRRET LI EEZLN
5, Lokl isoproterencl @4 OB
THERIZ LY, pacing i & 5 .0EEOBEMN &
BELD, LERI BT A IEEHOEIEE control
CBNTEBICEML 72, #BiRo = & IEERA
DOFENERER L) > - SRE T BN ¥ 25RH
%1, isoproterenol TIIEMEENTEMIZ & %
) vosFEOWEMIC, BEEIERR IR
EEEROME Mb 5728, adenosine, ser-
otonin |2 lEX L T Y >/ & & B ML KEOBIFR
PEHINEINEEZ LN, LerLINs
MHYEAIL isoproterenol i2 & 5 LF kU PEFo
BIMEZHELBL LD, PCHELL LN E
DBHE LTRATSTH 5, BEEHEAIC
& 2R B4 0L iR V- E8 A LB EE
WA L DREEHIZZTE I LR, IMEE
BEMC & 0 EEL 2 OHARBEDS LEE
BUEETTES T B WEEEIEZ N5
SEOBFED b IZ—ENERIIB LN h -7,
AFFFE Tl pacing 1T & & /L3EEEEMIC {F-
BlFEOBENHME &Iz v YR8, Y
YoNEEANEARHEPAEICHI L2 O
BN KEIIRE, EER, LVdp/dt icidF
BEOBLIZE L 2h - 72, LAEOEMIZ A
BicB WU ER LR EET 5 2
EWBEILEN TS, FEFRIC B THLIR%
oM L D LA BT 2 IREHOH AR
control IZEANTHEICIHRA L 72 58k L 1 LR
) > oSBYRETIE MM E 2 & AR, ARRRH
B b M) > SBEADBERDOBATIEEE LT
WREAICIT L b N B Z EHHERISY S NTW 5B,
Bi & I MEHAIC IX BMOE, FM) > BRI
T35z L, MHEMKEE, AbL.OERERERE
HorwpeEnUEc52E? &0, )R
DR E 7 HEHME D & BRI EA~R AT
IFEBICEA L, EEREL SR B L
OBATLEAT 5 LBV H 519, HIZHTREA
AR A L, B, B >
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SNESHIRT AFIC L ), BMMED &R
W, RS 5B v FADOBRDBAT
MPHEZ B L EZ B EZHFLDE, /-T))
YONRBICREEHORIVEETH ), R
WSR3 L) oo miE ) >8Rk
BRI —HEL T3 EEZ LN,
Takenaka 513 ") >/ iR TEIIRIMLF RN HE
Wl —ENBMREAI LW L2 BEIL T
5, ZHUDGRY v osEifhEn Y o F & FIR
L7z TH N, AR LR > ER
DOWREE LT UL ERICEBRL TWB EiFER
Lo, LVEENFEEHCLZEED
BEEBABZRICTALNT, WEDHE S
Blo 3BT LiaREgEEZ Lz,

o B

1) OB >R IS ITEEIR I G E B 5
L, DR o RIS BRI 8 R
WAL 72,

2) L BB f#vy, adenosine
JUF serotonin Ti 1) DB BHBEIZFED L

X

—
~

lymph. Am J Physiol (1940) 130, 43—55,

3]
~—

S

72, CNIEBOLREOEINC L 5 ) > Y RED
B ThRAKOBHIFEEOHMEE LR S 726 L
EzZ bz,

3) histamine, isoproterenol Tl adenosine
% serotonin i lEE L CEMKEEIC T3 1) >
FSRE ORI AERS H Lz, ThiCiZm
BEBEOEL, CIHEH BRIV > ¢
REBICES L TwalotEZ Lk,

4) CHEBOBINZ G o RRICANE
ELTHERAL, ZhicizE s L TinRAOE
WEIHEL T3 EEZ L,

ez dichcn, BicE, HME2EYZL
TR ERFFICRH LT T L L b, HRBE
LHREETHE ¥ L A RETRREZHENR
MEE—#RIC MR L 2§, /o, B HHEEE
Wiz L E—NREER R ORERA, EHEHOMmE
Bl & I EEATIE LIz b SRS W2 L 7.

nh, KHEXOBEERIENEREESBS, $53
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Effect of coronary blood flow, cotractility and heart rate on
cardiac lymph circulation in open-chest dogs
—Using a direct cannulation method
into a subepicardial lymph vessel—

Masahiro Hasul
First Department of Internal Medicine,

Okayama University Medical School,

Okayama 700, Japan
(Director : Prof. T. Tsuji)

We studied cardiac lymph circulation in relation to changes in coronary blood flow (CBF),
myocardial contractility, and heart rate (HR) in 17 open-chest dogs. We developed a method
of direct cannulation into subepicardial Iymph vessels, which allowed us to study regional
myocardial lymph circulation. Control values for the lymph flow rate (LF) ranged from 5.3 to
10.6 4 1/ml. Adenosine, serotonin, histamine, and isoproterenol increased LF and protein
efflux in cardiac lymph (PEF) , and decreased protein concentrations (PC) concomitantly with
coronary blood flow (CBF) increments.

The relative increase of LF to CBF change was significantly greater upon administration of
histamine and isoproterenol than with adenosine and serotonin. PC in the lymph were
decreased by adenosine and serotonin, while no significant changes in PC were seen upon
histamine or isoproterenol infusion. These results indicate that increased water release was
greater than any protein efflux into cardiac with increased CBF, and that histamine and
isoproterenol can modify capillary permeability directly or by changes in myocardial metabo-
lism. An increased heart rate decreases LF and PEF possibly due to shortening of the diastolic

time in the heart cycle.



