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Myogenic activation of vascular smooth muscle is the phenomenon underlying
active force development in response to smooth-muscle stretch and/or increased pressure inside a
blood vessel. It is considered, therefore, that myogenic responses may contribute to the control of
organ blood flow. In the present investigation, we first discovered that the murine umbilical artery
showed myogenicity in response to increased transmural pressure, suggesting that its myogenicity
may be a component in fetoplacental blood flow autoregulation. These results suggest that the
myogenic response is important in the physiological regulation of tone in murine umbilical arteries.
Since the oscillations were inhibited by nifedipine and ryanodine, they were presumably at least
partly dependent upon L-type Ca2+ channels and upon Ca2+ release from the sarcoplasmic reticulum.
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of organ blood flow. In the present investigation,

§1oo— éég:toaﬁd we first discovered that the murine umbilical
E go| oFemoral artery showed myogenicity in response to increased
g_ i 2 transmural  pressure, suggesting that its
5 myogenicity may be a component in fetoplacental
E il blood flow autoregulation.
5 & Methods:  Intra—abdominal umbilical arteries
& o obtained from near-term fetal mice (n=24) were
s P; o S(M” & cannulated and studied 7n vitro. Perfusion pressure
" was changed step—wise from 10 mmHg to either 20 or
- 30 mmHg. Halothane (0.5, 1.0, 2.0%) was
E - é’(‘:"a’rtgﬁd investigated for its ability to inhibit the
a 801 oFemoral myogenicity.
% o Results: We found several unique characteristics of
"1% 40 mice umbilical arteries. In umbilical arteries
"g: 20 1 precontracted with prostaglandin F2+ + (107°M),
o .
& o] E : : : . the acetylcholine— and nitroprusside—induced
20 40 K*S:)mM) 80 100 relaxations were more strongly inhibited than those

in similarly precontracted femoral arteries
obtained from the same mice. Moreover, these

100 umbilical arteries were very sensitive to in

,§ i temperature changes (evident contraction when the

g% 60 temperature of the physioogical solution was

SE  wd dropped from 37°C to 22°C), indicating that they may

%g 5] H be important for fetal thermoregulation. Segments

S o—. r“l |—L| L of these arteries, when exposed to increases in
Aorta

Femoral perfusion pressure from 10 to either 20 or 30 mmHg,

developed myogenic contractions (9.1 and 17.3%
decreases in the baseline intraluminal diameter, respectively), followed by
spontaneous oscillations. The frequency of these oscillations was 5 (range 4-7) or
9 (range 6-12) cycles min! at 20 mmHg and
30 mmHg, respectively. Exposing of the
vessels to a calcium—channel antagonist

9 Carotid

Pressure increase

(mm Hg)
(nifedipine) or incubation in nominally 20
calcium—free medium completely inhibited 10‘
the myogenic tone and the oscillations. In Aorta Smin
contrast, the nitric oxide—synthase g

inhibitor L-NAME and the cGMP inhibitor
methylene blue increased the duration and
amplitude of the transients. Ryanodine Ca?fﬁtr“‘“Jﬂ“n\u_._“___,
also inhibited the oscillations, but the

myogenic tone was sustained.

Conclusions: These results suggest that Femoral
the myogenic response is important in the
physiological regulation of tone in murine Umbilical

umbilical arteries. Since the oscillations

were inhibited by nifedipine and ryanodine,

they were presumably at least partly dependent upon L-type Ca?" channels and upon
Ca? release from the sarcoplasmic reticulum.
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Background

Since the discovery of adrenomedullin

(AM) as a vasodilatory peptide, it is

Free jejunal grafting
now known 5 Preope
Wb Post-ope
. . . I
that AM exerts pleiotropic actions. The G minopsty Borco!
'd|PCo2

ofthis

prospective observational study was to

primary aim single-center

Cardiac surgery

Aortic arch replacement
CABG

Abdominal arch replacement
Hepatectomy

PPPD

Esophagectomy

examine the laboratory data inperioperative patients.

Methods:

The bioactive mature form (mAM) and intermediate form (iAM) of AM circulate in the

bloodstream as major molecular forms. In this study, we measured total AM (tAM, which consists of

mAM and iAM). AM levels were measured from blood samples obtained during the perioperative

period, and other laboratory data were obtained from clinical record. Correlations between AMand

laboratory or clinical parameters were determined by Spearman's rank correlation.P < 0.05 was

Cardiac Rortic arch Anconvion) Free jejunal ical
Total CABG aortic Hepatectomy PPPD Esophagectomy e c,'""u P-value*
Surgery replacement grafting laminoplasty
replacement
n 123 14 16 10 12 14 12 15 15 15
Male / Female 80/43 2/12 1/5 7/3 11/1 10/4 8/4 13/2 8/7 10/5 0.003
Age (year) 70(63-77) 75 (68-81) 75 (70-79) 67 (63-77) 68 (65-73) 70 (63-73) 71 (61-78]) 66 (63-73) 71 (68-79) 64 (50-72) 0.12
Height (cm) 160 (154-165) 149 (147-155) 160 (156-162) 162 (152-169) 163 (161-168) 159 (152-162) 157 (157-163) 164 (155-169) 165 (157-169) 161 (151-164)  0.002
Weight (kg) 58 (51-68) 47 (42-52) 57 (54-66) 63 (56-70) 64 (58-72) 58 (52-69) 58 (51-62) 60 (51-69) 56 (49-67)) 64 (51-71) 0.006
Anesthetic technique
Volatile 48 14 0 0 4 2 2 0 1 15
TIVA 26 0 15 8 0 1 0 0 2 0
Volatile+TIVA 4 0 1 2 0 ] 0 0 1 0 <0.001
Volatile+Epidural 33 0 0 0 4 1 9 8 1 0
TIVA+Epidural 10 0 0 0 4 0 1 5 0 0
Volatile+TIVA+Epidural 2 0 0 0 0 0 0 2 0 0
Surgical time (min) 417 (340-564)  356(330-379)  445(407-471)  400(356-420) 364 (299-380)  340(301-445)  658(555-692)  §23(554-753) 578 (491-642) 191 (167-213) <0.0001
Anesthesia time (min) 519 (427-677) 466 (442-490) 536 (509-574) 514 (487-542) 455 377-485) 416 (371-516) 698 (621-753) 720 (696-916) 704 (612-754) 272 (236-294) <0.0001
Blood transfusion (ml) 1050 (0-2177) 2160 (1819-2454) 2520 (2330-2762) 2145 (1670-2725) 1469 (850-2393) 260 (0-548) 1190 (629-1476) 100 (0-965) 250 (0-1025) 0 <0.0001

Infusion {mi) 4235 (2795-5298) 2966(2569-3418) 5033 (4054-6048) 3734 (2907-4613) 4850 (3438-5411) 3111 (2303-4587) 4684 (4278-5752) 5715 (496-7725) 4800 (3442-5225) 1850 (1525-2075) < 0.0001
Blood loss (g) 1110(330-2246) 2235 (1968-2739) 2623 (2241-3563) 2247 (1670-2725) 2051 (1396-2488) 480 (250-650) 1385 (823-1615) 380 (225-685) 490 (280-660) 50 (50-110)  <0.0001
Urine (mi) 1320 (800-2260) 1625 (1181-2138) 2235 (1629-3313) 1400 (1251-2636) 820 (495-1135]) 750 (353-1203) 1330 (1046-2028) 2430 (1210-3350) 1960 (1175-2405) 780 (550-1085) < 0.0001
Balance (ml) 2295 (1320-3308) 1100 (818-1632) 2170 (1406-3539) 1986 (1024-2954) 3319 (2579-4134) 1967(1689-3126) 3221 (2956-3629) 3222 (2817-4402) 2530 (2045-4020) 810 (560-1360) < 0.0001

Surgical stress score 0.60(0.41-0.80)  0.34(0.75-1.11) 1.02(0.83-1.06)) 0.73(0.63-0.94) 0.64 (0.56-0.79) 0.33(0.27-0.46) 0.80(0.57-0.89) 0.54 (0.45-0.60) 0.48 (0.41-0.60) -0.13 (-0.21~0.18) < 0,0001
T

Results: 123 patients undergoing nine kinds of surgeries were included in this study. SOFAscore,
APACHE |1 score, presepsin level, and interleukin-6 level were moderately

correlated with tAM (Spearman's rho = 0.72, 0.61, 0.66, and 0.60, respectively) and

mAM (Spearman's rho = 0.72, 0.58, 0.61, and 0.47, respectively). The strongest correlation was
observed between AM and SOFA or APACHE Il scores.

Conclusions: These findings suggested that blood AM levels may reflect the general condition
ofsurgical patients. AM has the potential to be a clinical biomarker for perioperative medicin
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