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AORTA, ABDOMINAL
906A Downing, G.J., Yarlegadda, A.P., Maulik, D.,  “Comparison of the Pulsatility Index and Input Impedance Parameters in a

Model of Altered Hemodynamics,”  Journal of Ultrasound Medicine, Vol. 10, No. 6, p. 317-21, 1991. (abdominal aorta,
chronic, peripheral vascular resistance)

AORTA, ASCENDING
2987A Tanke RB, van Heijst AF, Klaessens JH, Daniels O, Festen C., “ Measurement of the ductal L-R shunt during extracorpo-

real membrane oxygenation in the lamb.”  J Pediatr Surg. 2004 Jan;39(1):43-7. lamb, acute, pul a., asc. aorta, shunt  

2456A Smolich, J.J., Sano, T., Penny, D.J., "Blunting of pulmonary but not systemic vasocilator responses to dobutamine in
newborn lambs," Pediatric Research, Vol. 47, No. 1, p. 107-13, 2000. (lamb, asc. aorta, acute)

2454A `Penny, D.J., Sano, T., Smolich, J.J., "Increased systemic oxygen consumption offsets improved oxygen delivery during
dobutamine infusion in newborn lambs," Intensive Care Med, Vol. 27, No. 9, p. 1518-25, 2001. (lamb, asc. aorta, acute)

CAROTID
2881A van Heijst AF, van der Staak FH, Hopman JC, Tanke RB, Sengers RC, Liem KD, “Ductus arteriosus with left-to-right

shunt during venoarterial extracorporeal membrane oxygenation: effects on cerebral oxygenation and hemodynamics,”
Pediatr Crit Care Med. 2003 Jan;4(1):94-9. (neonatal lamb, carotid a., acute)

2211A Groenendaal, F., Shadid, M., McGowan, J.E., Mishra, O.P., van Bel, F., "Effects of deferoxamine, a chelator of free iron,
on Na+,K+-ATPase activity of cortical brain cell membrane during early reperfusion after hypoxia-ischemia in newborn
lambs," Pediatric Research, Vol. 48, No. 4, p. 560-64, 2000. (neonatal lamb, carotid a., acute)

1870A Benders, M.J.N.L., Meinesz, J.H., Correpaal, C.A., Steendijk, P., van Bel, F., van de Bor, M., “Effect of exchange transfu-
sion on brain perfusion and electrocortical brain activity in newborn lambs,” Biology of the Neonate, Vol. 75, No. 2, p.
130-136, 1999. (carotid a., acute)

897A Lopes-Cardozo, R.H., de-Beaufort, A.J., Gesink, B.J., Moison, R.M., van de Bor, M., Berger, H.M., van Bell, F.,
“Inhalation of Nitric Oxide: Effect on Cerebral Hemodynamics and Activity, and Antooxidant Status in the Newborn
Lamb,”  Biological Neonate, Vol. 69, No. 4, p. 284-292, 1996. (newborn 4-9 days old, 3.0-5.8 kg, antioxidants, carotid,
acute)

317A Burchfield, D.J., Preziosi, M.P., Lucas, V.W., Fan, J., “Effects of Graded Doses of Epinephrine During Asphxia-Induced
Bradycardia in Newborn Lambs,” Resuscitation. Vol. 25, p. 235-244, 1993. (carotid a., pulmonary a., chronic)

CORONARY ARTERY & VEIN
424A Konduri, G.G., “Systemic and Myocardial Effects of ATP and Adenosine During Hypoxic Pulmonary Hypertension in

Lambs,” Pediatric Research, Vol. 36 (1 Pt 1), p. 41-8, 1994. (pulmonary a., coronary a., chronic)

81A Fewell, J.E., Kondo, C.S., Dascula, V., “Influence of Sleep States on the Coronary Blood Flow in Young Lambs,”
Pediatric Research Vol. 25, No. 4, p. II A239, 1989. (coronary a. LCX, cardiac output, chornic)

46A Portman, M., Heineman, F.W., and Balaban, R., “Metabolic Control of Oxygen Consumption in the Developing Heart in
Vivo:  A 31P NMR Study,” JACC, Vol. 11, No. 2, p. 9A, 1988. (neonate, NMR, coronary v., acute)

CORONARY SINUS
571A Portman, M.A., Ninh, X.H., “Myocardial Energy Metabolism in the Newborn Lamb in Vivo during Pacing-Induced

Changes in Oxygen Consumption,” Pediatric Research, Vol. 37, No. 2, p. 182-188, 1995. (neonate, coronary sinus flow,
in-line probe, NMR, acute)

251A Portamn, M.A., James, S., Heineman, F.W., Balaban, R.S., "Simultaneous Monitoring of Coronary Blood Flow and 31P
NMR Detected by Myocardial Metabolites,” Magnetic Resonance in Medicine, Vol. 7, pp. 243-247, 1988. (lambs 5-90
days, 5-14kg, coronary sinus, acute inline probe, hemiazygous v.)

221A Portman, M.A., Ning, X-N, Cooper, T.C., Simon, D., “Maturational Changes in Respiratory Control through Creatine
Kinase in Heart In Vivo,” American Journal of Physiology , Vol. 263 (2Pt1), p. C453-460, 1992. (sheep, coronary sinus
flow, acute, cannulating ultrasonic transit time probe. Notes: Newborn lambs between  3-9 days old, weighing 4-6kg;
mature sheep use precluded the use of sheep larger than 20kg. Sheep between 30-60 days old were used.
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EXTRACORPOREAL
2218A Sussmane, J.B., Totapally, B.R., Hultquist, K., Torbati, D., Woflsdorf, J., "Effects of arteriovenous extracorporeal therapy

on h emodynamic stability, ventilation, and oxygenation in normal lambs," Crit Care Med, Vol. 29, No. 10, p. 1972-8,
2001. (lamb, extracorporeal, acute)

2214A McMullan, D.M., Bekker, J.M., Parry, A.J., Johengen, M.J., Kon, A., Heidersbach, R.S., Black, S.M., Fineman, J.R.,
"Alterations in endogenous nitric oxide production after cardiopulmonary bypass in lambs with normal and increased pul-
monary blood flow," Circulation, Vol. 102, No. 18 Suppl 3, p. 72-8, 2000. (lamb, pulmonary a., extracorporeal, acute)

INNOMINATE ARTERY
1777A Warner, K., Sheahan, M., Arebl, S., Benerjee, A., Deiss-Sherm, J., Khabbaz, K., “Proper timing of blood cardioplegia in

infant lambs: Superiority of a multiple-dose regimen,” Annals of Thoracic Surgery, Vol. 71, p. 872- 6, 2001. (wght. 11-
13kg, innominate a., acute)

MESENTERIC A.
1401A Neutze, S.A., Gooden, J.M., Oddy, V.H., “Measurement of protein turnover in the small intestine of lambs. 1.

Development of an experimental model,” The Journal of Agricultural Science, Vol. 128, p. 217-231, 1997. (mesenteric a,
acute)

PULMONARY
2987A Tanke RB, van Heijst AF, Klaessens JH, Daniels O, Festen C., “ Measurement of the ductal L-R shunt during extracorpo-

real membrane oxygenation in the lamb.”  J Pediatr Surg. 2004 Jan;39(1):43-7. lamb, acute, pul a., asc. aorta, shunt  

2459A Saunders, J.A., Parry, A.J., McMullan, D.M., Chapin, C.J., Fineman, J.R., "Decreased surfactant proteins in lambs with
pulmonary hypertension secondary to increased blood flow," AJP, Vol. 281, No. 5, p. L1264-70, 2002. (lamb, pulmonary
a., acute)

2448A Coe, Y., Haleen, S.J., Welch, K.M., Liu, Y.A., Coceani, F., "The endothelin A receptor antagonists PD 1567-7 (CI-1020)
and PD 180988 (CI-1034) reverse the hypoxic pulmonary vasoconstriction in the perinatal lamb," J Pharmacol Exp Ther,
Vol. 302, No. 2, p. 672-80, 2002. (lamb, pulmonary a., chronic)

2291A Storme, L., Parker, T.A., Kinsella, J.P., Rairigh, R.L., Abman, S.H., “Chronic hypertension impairs flow-induced vasodila-
tion and augments the myogenic response in fetal lung,” AJP, Vol. 282, No. 1, p. L56-66, 2002. (pulmonary a., chronic)

2214A McMullan, D.M., Bekker, J.M., Parry, A.J., Johengen, M.J., Kon, A., Heidersbach, R.S., Black, S.M., Fineman, J.R.,
“Alterations in endogenous nitric oxide production after cardiopulmonary bypass in lambs with normal and increased pul-
monary blood flow,” Circulation, Vol. 102, No. 18 Suppl 3, p. 72-8, 2000. (pulmonary a., extracorporeal, acute)

2213A Black, S.M., Bekker, J.M., Johengen, M.J., Parry, A.J., Soifer, S.J., Fineman, J.R., “Altered regulation of the ET-1 cas-
cade in lambs with increased pulmonary blood flow and pulmonary hypertension,” Pediatric Research, Vol. 47, No. 1, p.
97-106, 2000. (pulmonary a., acute)

2109AB Dukarm, R.C., Russell, J.A., Morin, F.C., Perry, B.J., Steinhorn, R.H., “The cGMP-specific phosphodiesterase inhibitor
E4021 dilates the pulmonary circulation,” Am  J Respir Crit Care Med, Vol. 160, No. 3, p. 858-865, 1999. (newborn lamb,
pulmonary a., chronic)

1956A McMullan, D.M., Bekker, J.M., Johengen, M.J., Hendricks-Munoz, K., Gerrets, R., Black, S.M., Finemenn, J.R., “Inhaled
nitric oxide-induced rebound pulmonary hypertension: role for endothelin-1,” Critical Care Medicine, Vol. 280, No. 2, p.
H777-785, 2001. (pulmonary a., acute)

1524A Black, S.M., Heidersbach, R.S., McMullan, D.M., Bekker, J.M., Johengen, M.J., Fineman, J.R., “Inhaled Nitric Oxide
Inhibits NOS Activity in Lambs: Potential Mechanism for Rebound Pulmonary Hypertension,” American Journal of
Physiology, Vol. 277, No. 5 Pt. 2, p. H1849-1856, 1999. (pulmonary a., acute)

1462A Sukumar, B.M., Bommaraju, J., Fisher, J.E., Morin, F.C. III, Papo, M.C., Fuhrman, B.P., Herman, L.J., Leach, C.L., “High-
Frequency Partial Liquid Ventilation in Respiratory Distress Syndrome: Hemodynamics and Gas Exchange,” Journal of
Applied Physiology, Vol. 84, p. 327-334, 1998. (pulmonary artery, acute, pulmonary vascular resistance, mechanical ven-
tilation, respiratory failure)

1236A Petrossian, E., Parry, A.J., Reddy, V.M., Akkersdijk, G.P., McMullan, D.M., Thompson, L., Hendricks-Munoz, K.D., Hallak,
H., Hanley, F.L., Fineman, J.R., “Endothelin Receptor Blockade Prevents the Rise in Pulmonary Vascular Resistance
after Cardiopulmonary Bypass in Lambs with Increased Pulmonary blood Flow,” Journal of Thoracic and Cardiovascular
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Surgery, Vol. 117, p. 314-23, 1999. (pulmonary a., acute)

865A Reddy, V.M., Petrossian, E., McElhinney, D.B., Moore, P., Teitel, D.F., Hanley, F.L.,  “One-Stage Complete
Univocialization in Infants: When Should the Ventricular Septal Defect Be Closed,”  Jorunal of Thoracic and
Cardiovascular Surgery, Vol. 113, No. 5, p. 858-868, 1997.  (newborn 3-4 wks old, pulmonary a., acute)

689A Wong, J., Reddy, V.M., Hendrick-Munoz, Liddicoat, J.R., Gerrets, R., Fineman, J.R., “Endothelin-1 Vasoactive
Responses in Lambs with Pulmonary Hypertension and Increased Pulmonary Blood Flow,” American Journal of
Physiology, Vol. 269, H1965-H1972, 1995. (pulmonary a., chronic)

631A Velvis, H., Klopfenstein, H.S., “Filling Characteristics of Left Ventricle in Newborn Lambs”, Am. J. Physiology, Vol. 269,
p.H2039-H2043, 1995. (pulmonary a., acute)

626A Velvis, H., Hines, M.H., Klopfenstein, H., Berry, D.D., Vinten-Johansen, J.,  “Depression of Cardiac Function after Deep
Hypothermic Circulatory Arrest in Deeply Anesthetized Neonatal Lambs,” Journal of Thoracic and Cardiovascular
Surgery, Vol. 111, p. 359-366, 1996.  (newborn, whgt 8.1g, pulmonary a., acute)

499A Crowley, M.R., Fineman, J.R., Soifer, S.J., “HA1004, an Intracellular Calcium Antagonist, Selctively Attnuates Pulmonary
Hypertension in Newborn Lambs,” Journal of Cardiovascular Pharmacology, Vol. 23, No. 5, p. 806-13, May 1994. (pul-
monary a., acute)

495A Wong, J., Vanderford, PA., Winters, JW., Change, R., Soifer, SJ., Fineman, JR., “Endothelin-1 does not mediate acute
Hypoxic pulmonary Vasoconstriction in the Intact Newborn Lamb,” Journal of Cardiovascualar Pharmacology, Vol. 22,
Supplement 8, p. S262-266, 1993. (pulmonary a., acute)

469A Wong, J., Vanderford, P.A., Winters, J., Soifer, S.J., Fineman, J.R., “Endothelin b Receptor Agonists Produce Pulmonary
Vasodilation in Intact Newborn Lambs with Pulmonary Hypertension,” Journal of Cardiovascular Pharmacology, Vol. 25,
p.207-215, 1995. (pulmonary a., chronic)

424A Konduri, G.G., “Systemic and Myocardial Effects of ATP and Adenosine During Hypoxic Pulmonary Hypertension in
Lambs,” Pediatric Research, Vol. 36 (1 Pt 1), p. 41-8, 1994. (pulmonary a., coronary a., chronic)

416A Konduri, G.G., Woodard, L.L., Mukhopadhyay, A., Deshmukh, D.R., “Adenosine Is a Pulmonary Dilator in Newborn
Lambs,” American Rev. of Respiratory Disease, Vol. 146, No. 3, p. 670-676, 1992.  (newborn 10-16 days old, pulmonary
a., chronic, 12S)

317A Burchfield, D.J., Preziosi, M.P., Lucas, V.W., Fan, J., “Effects of Graded Doses of Epinephrine During Asphxia-Induced
Bradycardia in Newborn Lambs,” Resuscitation. Vol. 25, p. 235-244, 1993. (carotid a., pulmonary a., chronic)

315A Lucas, V.W., Prezioso, M.P., Burchfield, D.J., “Epinephrine Absorption Following Endotracheal Administration: Effects of
Hypoxia-Induced Low Pulmonary Blood Flow,” Resuscitation, Vol. 27, p. 31-344, 1994. (pulmonary a., chronic)

314A Preziosi, M.P., Roig, J.C.,  Hargrove, N., Burchfield, D.J. “Metabolic Acidemia with Hypoxia Attenuates the
Hemodynamic Responses to Epinephrine during Resuscitation in Lambs,”  Critical Care Medicine  Vol. 21, No. 12, p.
1901-1907, 1993. (pulmonary a., chronic)

RENAL
2804A Sener A, Smith FG, "Dose-dependent effects of nitric oxide synthase inhibition on systemic and renal hemodynamics in 
con scious lambs," Can J Physiol Pharmacol, Vol. 77, No. 1, p. 1-7, 1999. (lamb, renal a., chronic)

2612A Sener, A., Smith, F.G., "Glomerular and tubular responses to  N(G)-nitro-L-arginine methl ester are age dependent in 
conscious lambs," AJP, Vol. 282, No. 5, p. R1512-20, 2002. (lamb, renal a., chronic)

2337A Sener, A., Smith, F.G., “Renal hemodynamic effects of L-NAME during postnatal maturation in conscious lambs,” 
Pediatr Nephrol, Vol. 16, No. 11, p. 868-73, 2001. (renal a., chronic)

1446A Sener, A., Smith, F.G., “Acetylcholine chloride and renal hemodynamics during postnatal maturation in conscious 
lambs.” J Appl Physiol. 87(4): 1296-1300, 1999. (renal a., chronic)

1391A Smith, F.G., Abu-Amarah, I., “Renal denervation alters cardiovascular and endocrine responses to hemorrhage in con
scious new born lambs," AJP, Vol. 275, No. 1Pt2, p. H285-291, 1998. (renal a., chronic)
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SAGITTAL SINUS 
Validation
27V Grant, D.A., Franzini, C., Wild, J., Walker, A.M., "Continuous Measurement of Blood Flow in  the Superior  Sagittal Sinus

of the Lamb", Am. J. Phiol. 269, R274-R279, 1995. (lamb, sagital sinus, chronic)

Applications
1921A Zoccoli, G., Grant, D.A., Wild, M., Walker, A.M., “Nitric oxide inhibition abolishes sleep-wake differences in cerebral cir-

culation,” AJP, Vol. 280, No. 6, p. H2598-606, 2001. (sagittal sinus, chronic)

1180A Grant, D.A., Franzini, C., Wild, J., Walker, A.M., “Cerebral circulation in sleep: vasodilatory response to cerebral 
hypotension,” J Cereb Blood Flow Metab, Vol. 18, No. 6, p. 639-645, 1998. (saggital sinus, chronic)


