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The pulmonary manifestations of septic
shock may be mediated by both endotoxin (E)
and tumor necrosis factor (TNFa). We
examined the effects of E and TNFa on
pulmonary vascular resistance (PVR) and
hypoxic pulmonary vasoconstriction (HPV) in
24 isolated left lower canine lung lobes.
Twelve lobes were perfused with whole blood
(WB) and twelve lobes were perfused with
granulocyte/platelet depleted blood (B-GP).
All lobes received paired periods of
ventilation with control (35% 0,) and
hypoxic (3% 0,) gas mixtures. Then elther
1 mg/kg E or 50 ug/kg TNFa (courtesy
Genentech) was administered and paired
ventilation periods were repeated. Group
differences were compared by ANOVA and
multiple t-tests with correction for
multiple comparisons. Values for PVR (cm
H,0/ml/min x 10"%) are illustrated below.
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Introduction. With increasing acceptance
of perioperative hemodilution (HD), Kknow-
ledge of interactions between HD and anes-
thetic agents becomes important. This study
evaluates the effects of isoflurane (ISO) on
splanchnic oxygenation during severe normo-
volemic HD.

Methods. In 9 pigs following laparotomy for
instrumentation (catheterlzatlon of hepatic
and portal [P] veins, placement of EMF
probes around hepatlc artery [HA], portal
vein [PV] and superior mesenteric artery
{SMA], and of PO, surface electrodes onto
liver [HEP] and small intestine [SI]), hema-
tocrit (Hct) was lowered to 14% (HD) by re-
placing blood with equal amounts of 6% hy-
droxyethyl-starch. Subsequently, ISO (1.4%
end-tidal) was added.

Results (Table). When compared to HD alone,
ISO (superimposed on HD) caused pronounced

decreases in all flows. HABF fell below
control values. DO2, VO2 and surface ?02
decreased. 02 extractions (elevated during

HD) did not increase further. Summary liver

EXPERIMENTAL CIRCULATION I

A545
3530, 330, 35%0,+E 3%0,+E
WB 5.1 7.6° 5.2 5.1
+0.7 +0.9 +0.6 +0.6
B-GP 5.8 9.0° 8.2° 10.9°
+1.3 +2.0 +2.1 +2.3
35%0, 3%0, 35%0,+TNF  33%0,+TNF
WB 7.6 13.0° 7.9 11.8°
+2.0 +4.9 +4.9 +3.7
B-GP 8.5 14.7° 4.9 4.8
+1.3 +4.7 +1.6 +1.6

Where a denotes difference between paired
periods 35% O, and 3% O, (p<0.05) and b
denotes dlfferences between equivalent 35%
0, periods (p<0.05) before and after E or
TNFa. During ventilation with 35% 0,, PVR
increased after endotoxin administration in
the granulocyte/platelet depleted group but
not in the whole blood perfused group.
However, PVR decreased during 35% O,
following TNFa administration in the
granulocyte/platelet depleted group. This
suggests that endotoxin causes granulocytes
or platelets to produce a vasodilator while
TNFa causes granulocytes or platelets to
produce a vasoconstrictor. The effects of
endotoxin and TNFa on HPV alsoc occur in
opposite directions. The pulmonary vascular
effects of sepsis are not entirely mediated
by TNFa.

A546

surface P02 histogram showed a marked left-

ward shift with 35% of values in the
hypoxic range (0-5 mmHg).

Discussion. ISO abolishes compensatory
mechanisms (increasing flows and 02

extractlons) necessary to maintain splanch-
nic oxygenation during severe normovolemic
HD. ISO should, therefore, be used with
extreme caution during severe HD.

VARIABLE CONTROL HD HD + IS0
MAP (mmHg) 9243 Bli3* 39%3%&
CVP (mmHg) 2.8+0.4 2.8%0.4 2.9%0.5
€o(1/min) 3.540.2 4.4%0.2% 3,0%£0.2%&
THBF (m1/min) 634+24  864*36%  672%56&
HABF (ml/min) 8316 149+14% 64£9%&
PBF (ml/min) 561+33  732%45%  616%56&
SMABF(ml/min)  410%31  492%47% 44742
DO2TH (ml/min) 59%5 39£3% 2243%4&
DO2HA (ml/min) 101 9+1 3E1%g
DO2PV (ml/min) 5245 30£2% 1943%&
DO2SMA (ml/min)  47%3 203 22£3%§
VO2H (ml/min) 172 183 12+3%&
V02ST (ml/min) 101 o1 8x1%
PO2HEP (mmHg) 563 3744% 15%4%&
PO2ST (mmHg) 54%3 452% 393%

MeanstSEM. *, &=p<0.05 compared to control
values (*) and to HD (&). BF=blood flow. TH
=total hepatic. D02=02 delivery. V02=02 up-
take. (See text for further abbreviations.)
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