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Effect of Maturation on Endothelium-Dependent Relaxation

in Pulmonary Arteries of the Newborn Rabbit
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Purpose : This study was done to determine whether maturatin alters endothelium-
dependent responses in pulmonary arteries.
Methods : Vascular rings of pulmonary arteries, with and without endothelium, taken
from rabbits of 3 and 30 days of age were suspended in organ chambers filled with
Krebs-Henseleit solution, bubbled with 95% 0:-5% CO, and maintained at 37C. Im-
mediately after mounting, the rings were stretched progressively until a maximal res-
ponse to KCl was achieved. The rings were incubated with indomethacin and allowed to
equilibrate before contraction and relaxation study.
Results : When the endothelium was intact in arterial rings from 3-day-old rabbits,
acetylcholine (ACH) (10° M) relaxed preconstricted rings with histamine (5x10° M)
(98.1+4.7% relaxation, mean+SD). In rings without endothelium, KCl (102 to 9x107% M)
and histamine (5X10° to 10° M) caused concentration-dependent contractions. When
normalized to maximal contractions achieved to each agonist, the concentration—effect
curves to KCl and histamine in rings without endothelium were similar to both ages.
Rings with endothelium showed a progressive shift to the right of the concentration—
effect curve to histamine. Relaxation to sodium nitroprusside were unaffected by age. In
preconstricted ring, ACH (10° to 5%10° M) caused relaxations in rings with endo-
thelium which were greater at 30-day compared to 3-day-old rabbits.
Conclusion : These study demonstrates that endothelium-dependent relaxation incre-
ase with age, possibly due to changes in the release and/or effect of endothelium-derived
relaxing factor (EDRF or nitric oxide) from pulmonary arteries during the neonatal
period. (J Korean Soc Neonatal 2001;8:247-256)
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Fig. 1. Polygraph tracings demonstrating relaxation of a 3-day-old rabbit
pulmonary artery rings with endothelium [EC(+)] by aectylcholine(ACH)
during a contraction by histamine (HIST) (5x10°® M). Removal of the
endothelium [EC(-)] inhibited ACH-induced relaxation. Arrows indicate
concentration of ACH (10-8 to 5x10° M)
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Fig. 2. Polygraph tracings demonstrating relaxation of a 3-day-old rabbit
pulmonary artery rings with endothelium [EC(+)] by aectylchohne(ALH)
(10°% M) during a contraction by histamine (HIST) (5x10° M. Pre*
incubation Wrth methylene blue (MB) at concentrations of 5X10° M
(-45) and 10" M (-4), and hemoglobin (HB)(10-5 M) markedly attenuat-
ed ACH-induced relaxation.

£ 100%o.2 AAT & APA] w2 ®gd 9 ﬂ]‘ﬂJ* S S| 2E ol FR(58] 10° 2
F5 UAEE AdAd vER2 ZANE B 3 4 5x10° Mol dF FR-drs A dd st 9l
7t 9lE AF 39 2 309 €@ E7] AdAHo] ¥ = A9t gl Al v oo A $FoE o)F
T 55 AIA Folo digk FE-gkg F4e 5 Hol ASS B THright panel in Fig. 5)

ZFo)E Holx| rATHright panels in Fig. 3 and 4).

W Ul e ARBREE Gz Fof pro O SROFAS

fEAen @ $5S HACH, Ad 2R £E2 SLA-ZA0°® to 5x10° M Fol@t 25 Aw
100% 2.2 sta Ajroez s|2eml Fxo ik & o7} 245 dgadaad 5 oFa sn o]
I FE ARES BEFHOE FAY AF AT 397 4ge yehis, A% 399 ErdAnd g%
w71e] AR S AW A7 AR ARG S 099 2r)e) dFBaEdA U AAstAT du
AFolA BB FE-NRE 2 5Ee Ajolrt Yo 7h 2A54 2= A 8T 25 o)Fa] Ht

SAAthleft panel in Fig. 5). &8y AF 304 E &7 o]k wrg-o] 191H(Fig. 6).



Sodium nitroprusside (10* to 5x10° M)&
Usl7h EA814 e AG@aoly 3 o9k 7

— 4 B9 B AR Ul A o2y " ol nAE Y —

[ Tensicn {mg) = 30Day 1207 Contraction (% of maximal)
ap .
ook T Ey 100 __,_—-'F—‘?*_ P
5 [] =
600 ;’:
/ 60 /
400~ / 1/7
y oy
| i . A
200 _,r"r l_ Sy _l ——i— l il )"-:-""
..l_-d';-'- T R . L . & .
27 4p 20 a0 50 70 = O i0 20 a0 50 70 a0

Paotassium chioride {mh)

Paotassium chlonde (mM)

Fig. 3. Cumulative concentration-response curves to potassium chloride in pulmonary artery rings
without endothelium, taken from 3 and 30-day-old rabbits (n=6). In the left panel, contractions are
expressed in mg of tension developed to increasing cumulative concentrations of the agonist. In
the right panel, these data are normalized to the maximal tension developed by the rings to the
agonist and expressed as a percentage of change in tension to increasing cumulative concen-
trations of potassium chlorde. Data are expressed as means+SD.
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Fig. 4. Cumulative concentration-response curves to histamine in pulmonary artery rings without
endothelium, taken from 3 and 30-day-old rabbits (n=7). In the left panel, contractions are
expressed in mg of tension developed to increasing cumulative concentrations of the agonist. In
the right panel, these data are normalized to the maximal tension developed by the rings to the
agonist and expressed as a percentage of change in tension to increasing cumulative con-
centrations of histamine. Data are expressed as means=SD.
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Fig. 5. Cumulative concentration-response curves to histamine in pulmonary artery rings with

and without endothelium (EC) taken from 3 and 30-day-old piglets (n=7).

These data are

normalized to the maximal amount tension developed to the highest concentration of the
agonist in each individual ring and expressed as the percentage of change (of the maximal
contraction) in tension developed at each concentration. Data are expressed as the means+SD.
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Fig. 6. Cumulative concentration-response curve to
acetylcholine in pulmonary artery rings taken from 3
and 30-day-old rabblts (n=7). Rings were contracted
with histamine (5x10° M), and the relaxations at
each age group are expressed as the percentage of
inhibition of the histamine contraction. Data are
shown as means=SD.
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Fig. 7. Cumulative concentration-response curve to
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histamine (5% 10° M). Relaxations are expressed as
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