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PULMONARY ARTERY AND CAPILLARY
PROSTAGLANDIN LIKE ACTIVITY
IN CASES WITH PULMONARY HYPERTENSION
OF VARIOUS ETIOLOGY
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SUMMARY: The determination of PGLA by bioassay method from the Pa and Pc blood samples of
patients -20 with passive pulmonary hypertension due to valvular heart disease, 3 with primary
pulmonary hypertension, 1 with chronic constrictive pericarditis and high pulmonary pressure, 1 with
pulmonary hypertension due to pulmonary branch stenosis, totally 25, and 13 cases who had
pulmonary hypertension due to pulmonary disease (chronic cor pulmonale)- were performed. Twentyone persons who had cardiac catheterization of various reasons were used as control group and the
values were compared. In control group PaPGLA values were significantly high (p<0.0001) from
PcPGLA, while the group with pulmonary hypertension of mechanical factors had an unversed and
significant ratio (p<0.05) and the difference in the group of chronic cor pulmonale was insignificant
(p<0.05). In our opinion while the lung is a PG metabolizing organ normally in pulmonary hypertension, if parenchymal disease does not exist, it acts as a PG releasing organ.
Key Words: Prostaglandins, pulmonary hypertension.

INTRODUCTION
Prostaglandins (PGs), first described in 1930s, are
lipid compounds in unsaturated fatty acid nature released
from many tissues of the body by various impulses (1, 3,
9, 10, 14, 17, 18, 20, 24, 26). The released PGs are
demolished 95% in lungs except PGI2 (7, 10, 19).
The lungs are a filter for PGs in normal conditions and
protect the body from their systemic effect, they may
become PG released by various pulmonary hypertension
producing impulses. These events are observed in
anaphypoxis (1, 24, 26). In human beings, when two
principal pulmonary hypertensive reasons like hypoxia
and pulmonary venous hypertension are present, there is
not a study showing the effects of the lungs on PGs. In
this study we tried to compare the determined
prostaglandin like activity (PGLA) taken from the entry

(pulmonary artery, Pa) and the exit (pulmonary capillary,
Pc) of the lung in normal ones and patients with pulmonary hypertension of various reasons.
MATERIALS AND METHODS
This study contains 46 cases from Ankara University,
Medical Faculty Cardiology section who were catheterized and
13 cases of chronic cor pulmonale, 3 from Ankara University
Medical Faculty Cardiology section and 10 from thoracal
diseases and tuberculosis division. The catheterizations were
made for diagnosis of rheumatic disease and for preoperative
preparation in cases who described a rheumatic past. The
diagnosis of chronic cor pulmonale was made by the criteria of
WHO (22). Total of 59 cases were observed in three groups;
Group 1: 21 cases of pulmonary artery mean pressure (Pa
mean) below 20 mmHg in catheterization.
Group 2: 25 cases of Pa mean over 20 mmHg.
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Group 3: 13 chronic cor pulmonale cases.
Eight of the chronic cor pulmonale cases, and all of the
group 1 and 2 had catheterization in A. U. Medical Faculty
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Hemodynamics laboratory of Cardiology section. Five of the

muscles like PG, where it is antagonized and the preparation

chronic cor pulmonale cases had micro catheterization in A. U.

was made stable; then various doses of standard PG were given

Thoracal diseases and Tuberculosis section because of low

and the responses recorded (Figure 1). The dose-response

effort capacity and excessive respiratory distress.

curve for each experiment was taken (Figure 2). Then extract,

When blood pressures by right cardiac catheterization

diluted with 1 cc of Tyrode solution, and added 0.05 or 0.1 cc to

were performed, blood samples for PGLA determination were

the preparation. The responses so taken (Figure 3) were com-

taken from arteria pulmonalis and pulmonary capillaries (the

pared with the standard PGE 2 responses. By looking at the

region where the blood oxygen saturation was similar to arte-

dose-response-curve, PGLA in 1 cc was estimated.

rial and the pulmonary capillary pressure are able to be
recorded).

Statistical method

For the determination of PGLA's from plasma, the extraction

The importance control of the difference of mean values

of PGs by Gilmore method was first made (12). Then PGLA in

made by 't' test. In every group PGLA in pulmonary artery

fundus of the stomach of rat was detected by bioassay method

(PaPGLA) and PGLA in pulmonary capillary (PcPGLA) differ-

(27). In this method, other substances that influence the fundus

ences were combined and compared by 't' test again.

Table 1: Findings of group 1 (patients with normal pulmonary arterial pressure).
Case
No.

Diagnosis

Pa. mean
(mmHg)

PGLA (ng/ml)
Pa

Pc

Pa/Pc

1

Pulmonary stenosis

16

14.0

6.8

2.05

2

ASD

16

17.0

1.0

17.0

3

Pulmonary stenosis

14

7.6

3.8

2.0

4

ASD

18

1.8

1.9

0.9

5

RHD (Aortic stenosis)

15

6.0

1.6

3.7

6

Pulmonary stenosis

14

6.4

2.6

2.4

7

Pericardial and aortic calcification

14

16.1

3.6

4.4

8

Pulmonary stenosis

15

5.9

3.2

1.8

9

Pulmonary stenosis

15

12.0

5.5

2.1

10

RHD (Mitral insufficiency)

18

8.2

3.3

2.4

11

Pulmonary stenosis

14

4.3

2.0

2.1

12

Cardiomyopathie

19

21.3

3.33

6.3

13

VSD

12

4.0

2.0

2.0

14

Normal

14

4.2

2.4

1.7

15

Pulmonary stenosis

17

6.5

4.0

1.6

16

VSD

12

6.0

3.5

1.7

17

Subclavian steal syndrome

10

5.8

3.9

1.5

18

Coarctation of aorta

15

7.4

4.0

1.8

19

Pericardial cyst

12

1.0

1.6

0.6

20

Pulmonary stenosis

14

6.2

2.8

2.3

21

Arteriovenous

15

14.0

0.8

17.5

ASD: Atrial Septal Defect
RHD: Rheumatic Heart Disease
VSD: Ventricular Septal Defect
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RESULTS
The peculiarities of group 1, 2 and 3 are shown in
Tables 1, 2 and 3. The PaPGLA is found to be high from
PcPGLA in 19 of 21 cases of group 1. The difference
between the mean values of PaPGLA is significant (Table
4). In the whole group the PaPGLA/PcPGLA ratio is 1
(3.70±1.019) (Table 5). The mean Pa value of this group
is 14.714±0.499 (Table 6).
In contrary to group 1, PcPGLA is greater than
PaPGLA in 21 of 25 cases of group 2 (84%) and the difference between PcPGLA and PaPGLA mean values is
found to be significant (Table 4). The mean ratio of
PaPGLA/PcPGLA is 1 for the whole group (0.858 ±0.188)
(Table 5). The mean pulmonary artery pressure of the
group is 39.68 ± 3.802, and the differences between the
values of group 1 is significant (Table 6).
The PaPGLA/PcPGLA values of group 3 remained
same in 3 cases, PcPGLA decreased in four of them
(similarity to group 1) and PcPGLA increased in 6 cases
(similarity to group 2). The difference between the mean
PaPGLA and PcPGLA values of the whole group is
insignificant (Table 4). The mean PaPGLA/PcPGLA ratio
for the whole group is 1.177±0.395 and the difference
between the normal group (1) is insignificant (Table 5).
The mean pulmonary artery pressure of the group is
32.038 ± 3.494 and the difference with the normal group
is significant (Table 6).
DISCUSSION
The mammarial cells are known to release PGs with
even very little impulses which can be physiologic, pathologic or mechanical and the released PGs have local
regulating endocrine effects (28). The releasing function is
much above the real content of the cell and its aim is
thought to be to protect the cell wall effected by the
impulse (20, 21). For this reason it is possible to say that
an impulse irritating any cell wall is forcing that cell to
produce and release PGs. By this idea PGs are thought
to be the defensive means of the cell (20). Virtually, noradrenaline release by the innervation of spleenic nerve is
inhibited by PGE2 (13). Considering that the PGE2 is
released from the contracted spleen by innervation (10), it
may be said that the contracted muscle cell is trying to
reduce the effect of the impulse which causes it to contract by this way with negative feed-back mechanism (20).
The presence of PGs in the venous return of the
organs is a reminder of possible general effect of them, in
addition to their local regulating effects. In this case PGs
have to keep their activity till the target organ. PGs
released from spleen or intestine are inactivated 90% in
Journal of Islamic Academy of Sciences 3:4, 318−324, 1990
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Figure 1: Recorded responses to standard PGE2 doses in isolated
rat stomach fundus muscle.

the liver when they enter the portal system, and they can
not make a systemic effect except the target organ is the
liver. The lungs also have a very important function in this
affair. PGs passing the liver barrier are inactivated 95% in
the lungs in one circulation period (10, 19). Only PGI2 is
out of this effect and enters the systemic circulation
without being inactivated (7, 10). In normal conditions the
lungs are the most important inactivation places (10) to
protect the cardiovascular system and the other organs
from the systemic effect of PG (4, 16). For this reason
PcPGLA should have to be lower than PaPGLA and the
ratio of PaPGLA/PcPGLA greater than 1 in normal
people. Truly, animal experiments by giving exogenous
PG (10, 19) and some studies on humans are correcting
this idea (8).
In group 1; 21 cases with normal Pa mean (Table 6),
the mean PaPGLA is greater than the mean PcPGLA and
the difference between the two values has a statistical
significance (p<0.001) (Table 4). The PaPGLA/PcPGLA
ratio is also 1 as expected (3.70 ± 1.019) (Table 5).
The lung, which acts as a filter for PGs released by
other systems and tissues, also releases PG with various
impulses (1, 3, 9, 14, 17, 18, 20, 21, 24, 26) by these kind
of impulses which generally causes pulmonary hypertension, the lung may become a PG producing organ and not
inactivate PG any more. In this point of view, the lungs are
thought to be an endocrine organ (18). When pulmonary
hypertension is produced in isolated lung by particle infusion, PGE2 release in perfusion solution has been
detected (14). In spite of this vasodilator PG, constrictor
PGs like TxA2 have not been found (15). The same
results are also obtained in pulmonary hypertension
320

PROSTAGLANDIN LIKE ACTIVITY

ÖZENCI, BOZKURT, ÖZENCI

caused by anaphylaxis and particle infusions of different
diameters (18). In these experiments, it is shown that the
lung weight increases (congestion) in addition to
pulmonary hypertension is also needed for PGLA release
(20). The mentioned animal experiments are only acute
pulmonary hypertension examples caused by pulmonary
embolism. There is no animal experiment similar to mitral
stenosis in humans of passive pulmonary hypertension

cases which produces pulmonary venous hypertension
on first, and then pulmonary hypertension.
The group 2 of our study are cases of this type. The
findings of these cases are completely contrary to group
1. PcPGLA values are over the values of PaPGLA, which
means the lungs have begun to release PGs. The
difference between the PaPGLA PcPGLA values is significant (p<0.05) (Table 4). PaPGLA/PcPGLA ratio is 1

Table 2: Findings of group 2 (patients with normal pulmonary arterial pressure).
Case
No.

Diagnosis

Pa. mean
(mmHg)

PGLA (ng/ml)
Pa

Pc

Pa/Pc

1

MS-TI

38

7.0

10.4

0.6

2

MS-MI-TI

63

16.0

36.0

0.4

3

MS-TI

36

2.0

17.0

0.1

4

P. Hyp

81

2.6

5.8

0.4

5

Pulmonary branch stenosis

24

11.6

16.0

0.7

6

MS-TI

73

2.0

8.0

0.25

7

MS-MI-AI

25

3.0

5.8

0.5

8

MS-MI

28

2.8

6.0

0.4

9

MI-AI

57

2.4

3.9

0.4

10

Constrictive Pericarditis

27

1.8

2.0

0.9

11

P. Hyp

73

18.0

19.0

0.9

12

P. Hyp

55

5.6

11.0

0.5

13

MS-MI-TI

20

2.8

2.3

1.2

14

TS-P. Hyp.

50

4.0

5.2

0.7

15

MS-MI-AS

28

1.9

4.0

0.4

16

MS

20

1.6

4.8

0.3

17

MS-MI-TI

24

8.6

2.33

3.7

18

MS-MI

48

4.5

6.8

0.6

19

MI

22

8.6

2.2

3.9

20

MS-AI-AS

61

6.0

9.6

0.6

21

MS-MI

27

2.0

14.8

0.1

22

AS-MS-TI

28

2.5

2.7

0.9

23

MI-TI

27

11.0

7.0

1.5

24

MS-AI

22

10.5

13.0

0.8

25

MS-AI-TI

35

1.3

2.6

0.5

MS: Mitral stenosis, TI: Tricuspid insufficiency, MI: Mitral insufficiency, P. Hyp: Pulmonary hypertension, AI: Aortic insufficiency,
TS: Tricuspid stenosis, AS: Stenosis
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(2), it may be thought that the released PGs in our studies
are not responsible from pulmonary hypertension and
may be directed to decrease the pulmonary arterial pressure which can increase more. In an indirect experiment
in persons who have passive pulmonary hypertension
due to mitral stenosis, it is shown that the treatment by PG
inhibitors does not decrease the pulmonary hypertension
level (5). This finding also reminds that PGs are not
pulmonary hypertension making mediators at least in
mechanically caused pulmonary hypertension. The lungs
weight increase which is necessary for the release of
PGLA with pulmonary hypertensions in animal experiments (20), is present in our cases by means of pulmonary venous congestion. For the three primary
pulmonary hypertension cases in this group, it is difficult to
perform a discussion because there is no similar animal
experiment; but they show similarity to mitral patients for
releasing PGLA. However, there is not lung weight
increase in these cases; consequently, the condition seen
in animal experiments is not necessary for this group of
cases, and may be not for all pulmonary hypertension.
The lung also releases PG in pulmonary hypertension
caused by hypoxia or anoxia increases the perfusion
pressure in the perfused lung (6). It is shown that there is
PGLA release with pulmonary hypertension in hypoxia in

Figure 2: Responses to examples taken from pulmonary artery
(PA) and pulmonary capillary (Pc) of one case with
normal pulmonary arterial pressure (Group 1), one with
pulmonary hypertension (Group 2), and one chronic cor
pulmonale (Group 3) case.

(0.858 ± 0.188) and comparing this with group 1, the difference between the mean values is significant (p<0.05)
(Table 5). The results of these cases are fitting to the
results of animal experiments mentioned above (18, 20).
Remembering that the PGs released in pulmonary hypertension of animal experiments are mostly vasodilator kind
(20), in spite of the existence of some contrast evidence

Table 3: Findings of group 3 (patients with chronic cor pulmonale).
PGLA (ng/ml)
Case Numbers

Pa. mean
(mmHg)

Pa

Pc

Pa/Pc

1

57

14.4

7.2

2.0

2

33

11.6

2.0

5.8

3

32

25.0

26.0

0.96

4

22

2.4

3.5

0.6

5

25

2.33

2.33

1.0

6

38

4.8

4.5

1.1

7

21

1.0

4.0

0.2

8

25

6.2

12.6

0.5

9*

36

2.8

6.8

0.4

10*

24

2.8

4.6

0.6

11*

33

12.2

11.6

1.1

12*

52

6.4

10.75

0.6

13*

19

16.4

20.0

0.8

*: Catheterization performed by microcatheter.
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Figure 3: An example to dose/response curve obtained by placing
the responses taken to standard PGE2 doses on logarit-

Table 6: Mean pulmonary arterial pressures (PaMean) in the three
groups of patients.

mic paper.
Group 1

Group 2

Group 3

14.714 ± 0.479

39.680 ± 3.802

32.038 ± 3.494

p<0.001
p<0.001

isolated rat lung (24, 26). The pulmonary hypertension
level formed by hypoxia in anesthetized cats (25), dogs
(29), and piglets (3) increases after PG inhibitors, or it
does not decrease at least (23).
It is said that in hypoxia pulmonary hypertension, this
condition is caused by the inhibition of secondary
released vasodilator PGs (3, 30). There are no similar
studies in human beings. But there is some indirect evidence that vasodilator PGs can be released by the lungs
in patients with pulmonary hypertension caused by

chronic inflammatory pulmonary diseases (11).
In chronic cor pulmonale cases of examples of
hypoxia pulmonary hypertension which makes our group
3, the difference between the mean values of PaPGLA
and PcPGLA is found insignificant (p>0.05) in spite of the
presence of serious pulmonary hypertension (Table 6).
Also the ratio of PaPGLA/PcPGLA of this group does not
show important differences comparing to the cases of
group 1 (p>0.05) (Table 5). This condition in our opinion
may be due to reduced lung tissue because of parenchymal disease, or enzymes necessary for the biosynthesis
of PGs.
As a result; pulmonary hypertensions except chronic
cor pulmonale cases can be determined noninvasively by
determining the arterial and venous PGLA levels and PG
inhibitors should not be recommended to the patients with
pulmonary hypertension.
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