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Comparison of Cellular
Alterations in Normal and
Preeclamptic Placental
Cell Culture

Berrin Acar, M.D.* | Altan Giinalp, M.D.** |
Meral Sakizli, Ph.D. ***

Summary

lacental cell culture was done in cases of normal pregnancy and

preeclampsia. An attempt was made to determine to what extent disor-
ders in preeclamptic placental cells and their functions would be impor-
tant in the etiology. The changes observed in cell cultures over a period
of 15days suggest that the alterations in the trophoblastic cells are rever-
sible and secondary in nature.

Key Words: Placental cell culture, preeclampsia

Introduction

The placenta plays a central part in preeclampsia. Itis not known
whether the alterations in the placenta are of primary or secondary
nature. Some authors have emphasized the fact that this event occurs as
a consequence of derangement in the trophoblasts.”2

Due to the fact that the placenta is a sanguine tissue, and infection
may readily occur there in, and also because of technical difficulties,
placental cell cultures have been rarely carried out. Furthermore, one
fails to encounter any studies demonstrating placental cell culture growth

* Assistant Professor in Department of Obstetrics and Gynecology, Faculty of
Medicine, Dokuz Eylil University, Izmir, Turkey. :
** Professor in Department of Pediatrics, Faculty of Medicine, Hacettepe University,
Ankara, Turkey.
#%% Associate Professor in the Child Health Institute. Hacettepe University, Ankara,
Turkey.
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CELLULAR ALTERATIONS IN PREECLAMPTIC PLACENTAL CELL CULTURE 61

was disposed of, and medium 199 containing 20 %, fetal calf serum(suppli-
ed by Gibco Europe) was added so that 1 ml of the material would con-
tain 5 x 10° cells, and was placed in an incubator at 37°C. The medium
was changed every 72 hours.

Results

Upon examination immediately after staining with Haematoxylin
and eosin, the normal placental cell culture was seen to contain, among
profuse red blood cell aggregates, round epitheloid cells, multinucleated
giant cells and intermediate cells. The round epitheloid cells varied in
size, with smooth edges. Most of the cells contained a single large central
nucleus, although some were binucleated. Of the nuclei, most were
round, some ovoid in form and all basophilic. The cytoplasm was scanty
in amount, exhibiting a somewhat eosinophilic characteristic. The
multinucleated giant cells varied in shape, being more strongly baso-
philically stained. Their cytoplasmic content was scanty, being more
darkly stained and granular in appearance. They started to adhere to
the surface of the cover slip within 2-3 hours after the completion of the
experiment. On the third day, the monolayer formed. On the sixth
day the free multinucleated giant cells were seen to detach from the cover
slip, being followed by cytotrophoblastic hyperplasia. On the 13th
day, the epitheloid cells were seen to make up aggregates here and there
with new multinucleated cells forming. On the 15 th day, reduction in
the number of the epitheloid cells, to the extent of being almost non-exis-
tent, and an increases in multinucleated cells were observed.

In the suspension of preeclamptic placental cell culture stained with
Haematoxylin and eosin, it was observed that round epitheloid cells had
increased two fold in number while multinucleated giant cells were
reduced at the same rate when compared to the normal placental cell
culture (Figure 1). Preeclamptic placental cell nuclei were pyknotic
with the cytoplasm being more scanty. The borders of the round epit-
heloid cells were undulated in a lacy fashion and the cells did not exhibit
any early adherence to the cover slip. On the third day, they adhered
to the slip more weakly than the normal placental cells (Figure 2). There
were black, dotted formations in the epitheloid cells, indicating cytop-
lasmic membrane derangement. Besides exhibition by the epitheloid
cells, a perinuclear halo was another distinctive feature. On the fourth
day, the monolayer formed, but adherence to the cover slip was still
weak. In addition, growths of different preparations were observed resem-
bling multinucleated giant cells but devoid of the cytoplasmic portion
and consisting of nuclear masses. These were interpreted as being syncy-
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CELLULAR ALTERATIONS IN PREECLAMPTIC PLACENTAL CELL CULTURE 63

" Figure 3
A 10-day-old live preeclamptic placental cell culture. X 500
S: Syncytiotrophoblast, C: Cytotrophoblast.

m._.mwﬁ.w.w ‘
A 12-day-old live preeclamptic placental cell culture. X 500
S: Syncytiotrophoblast, C: Cytotrophoblast.
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CELLULAR ALTERATIONS IN PREECLAMPTIC PLACENTAL CELL GULTURE 65

Discussion

It is said that preeclampsia results from alterations in the placenta.
Herting? has maintained that the endothelial defects in the spiral arteries
are repaired by the trophoblasts in cases of normal pregnancy, which is
not the case with gestosis where occlusion develops and thrombi form as
a result of derangement in the vascular walls. He has also emphasized
the fact that this event occurs as a consequence of derangement in the
trophoblasts. Therefore, it is necessary to determine the nature of the
derangement in trophoblasts and whether it is of primary of secondary
nature.

In the present study, two principal types of cell were observed in
normal and preeclamptic placental cell cultures. Multinucleated giant
cells were regarded as syncytiotrophoblasts, round epitheloid cells as
cytotrophoblasts, and other types of cell as intermediate cells. This is in
agreement with the findings of Winkel et ]t

Many findings obtained for the normal placental cell culture in the
present study were similar to those of Fox and Kharkongor.® However,
although these authors have maintained that the fibroblasts form on the
15th day, it was found in the present study that the epitheloid cells had
decreased to the extent of being almost non-existent, and that the mul-
tinucleated cells dominated the picture. This suggests that new syncytio-
trophoblasts form from the existing cytotrophoblasts and that the life span
of the trophoblastic cells forming in the culture medium is longer.

In both cell cultures, by the end of the first week, the syncytiotropho-
blasts terminating their life span were seen to be degenerated. It was
considered that in the beginning of the second week of the normal placen-
tal cell culture cytotrophoblastic hyperplasia, which is present in a long
period of preeclamptic placental cell culture and in greater amount,
was a consequence of an attempt to form new syncytiotrophoblasts.
Formation of syncytiotrophoblasts during the second week in both
cultures but somewhat earlier with preeclampsia was proof of this. Disap-
perance of the cytotrophoblasts from the normal placental cell culture
on the 15th day, and their persistence in the preeclamptic one, was only
natural. The reason here was the existence of many fewer cytotrophoblasts
in the normal placental culture than in the preeclamptic cell culture,
and their forming syncytiotrophoblasts. The unavailability of a previous
investigation related to preeclamptic cell culture renders a comparison
impossible.

In conclusion, it can be said that the trophoblastic changes seen
with preeclampsia are not primary and irreversible in nature. Occur-
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The Aid of Computerized
Tomography in the Diagnosis
of Multiple Meningioma®

M. Memet Ozek, M.D.** | M. Necmettin Pamir, M.D.*** |
Tuncalp Ozgen, M.D.*##¥ | Aykut Erbengi, M.D, **¥%#*

Summary

.—. he features of 7 cases of multiple intracranial meningiomas and the
pertinent literature are reviewed and the value of computerized
tomography is emphasized as a diagnostic procedure.

Key Words: Multiple meningioma, Computerized tomography.

Introduction

Among brain tumors, “multiple meningiomas”have always attract-
ed the interest of neurosurgeons. Meningiomas comprise 13.4-19 %
of all brain tumors; multiple meningiomas are very rarely observed.'s
In this report multiple meningiomas which had surgical intervention and
histopathological confirmation are discussed. Furthermore, the value
of computerized tomography (CT) as a method in the diagnosis of mul-
tiple meningiomas is compared with the literature.

Among 352 meningioma cases only seven were conformable to
the definition of “multiple meningioma”.”® None of these seven patients
had cafe au lait spots, cutaneous tumors, or a history of von Reckling-
hausen’s neurofibromatosis.

* From the Neurosurgery Department of Hacettepe University School of Medi-
cine Ankara, Turkey.

** Resident in Neurosurgery.
#*#% Tpstructor of Neurosurgery.
#%¥%k Associate Professor of Neurosurgery.
#* %% Professor of Neurosurgery.
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CT IN MULTIPLE MENINGIOMA

Figure 1 a,b
Fig. la and Fig. 1b shows angiography of Case 4. Angiograpby reveals a single mass
effect.
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®

Figure 2
CT of Case 5 shows two separate meningiomas with enhancement.

Case 6: A 5l-ycar-old woman had headache, disorientation and
focal motor seizures on the right side. Examination demonstrated papil-
ledema and a mild right hemiparesis. CT revealed multiple small mass
lesions in the left hemisphere. A left side craniotomy disclosed 5 nodules
under the parietal dura (2x3x2 cm), two separate tumors in the left
temporal covexity (5x2x3 cm and 3x3x3 cm),a nodule (6x3x4 cm) under
the frontal dura and again two separate nodulesin the left parasagittal
region.

Case 7: A 26-year-old woman was admitted with right sided focal
seizures. Neurological examination disclosed a righ hemiparesis and
papilledema. 7 years before the admission a reirobulber meningioma
had been removed. An arteriogram of the left common carotid revealed
a large mass in the left temporoparietal region. The brain radionuclide
scanning demonstrated also only one spot of radioactive uptake in the
same region. At surgery two separate masses (6x6x6 cm and 3x2x1.5 cm)
were found 5 cm. apart from each other. Histologically the larger tumor
was 1neningocytic meningioma and the smaller was . ibroblastic meningi-
oma (Figure 3a, b. c, d).

All of the patients are still alive and show no stigmata of von Reck-
linghausen’s disease.



o'(G aseD) ouo 3dodxo ‘sosed Ino jo SOTISLINDBILYD 1) JO SUO
OS2 ST 9IMBI A1y} UL seworuruour sidnnuw jo ainyesy Sunsatoyur ue se
portodar st orym uoneziyeoo] [elo)e[Iun o) uoneurduy ‘poriad dwies ayy
SULINP UONUIAINUL [2218INS PEY YDIYM SISED BWIOLSUIUIWE INO J9% 661
AIMINSU0d 200y Juasaid oM JeY) $ISBD UWIADS AT, 4 o, o SEWOISUTUSW
[erueIenUI [[e JO % 6°G-¢'[ s pariodar woaq sy seworSuruaw spdnnyy
9’ SIOWN] TE[UBIORNUI IOYIO UM PUNOCj 2IoM SeworSUTuaW [oIgM
U S95€D OS[2 3IB QIJ, 4. PRIi0dor T9Q 2ARY SUONEOO] [EIXLOINOU
SNOLTEA UL JI9M 1Y) SITI0 OS[e JNq SeWwOISUuaW [eueloenur A[Uo jou
AIMBIN O UT 1;"688] UI NeUdWIN[g pue mowryury £q sem 10afqns st
U0 310doT 1SIIY YT, gy ..« "d001 o€ seworSurtew spdnynur uo srodoyy
teoq UONIULPD SIY} UI PIPNOUL JOU dI SISOJBWOI]IJOINIU S UISNEY
-BUI[09 UOA Y3IM PIILI0SSE SISOJRWOIS U pue SEWOLIUIUATy eword
-UIUSW JUO UBY) 910U seY] Juaned € [orym ur UoRIPUoD € 0] , BUIOLSUIUS Ty
ordnupy,, wiey o porpdde jreyuesry pue Surysny szowny ureiq [re
Jo % 61-F'¢] osdurod ‘szowny uSrmoq se UMOUY ‘SeWOISUIUI A

uoIsSNISYT

‘UONE[MWNIOE JO BIIE SUO AJUO SMOYS MIIA
(9g "811) tomasodororue pue (g *81y) apis Yo */, 9se0 Jo Suruueds ureaq adojostorpey

q‘e ¢ aanSig

IVNINOL TVOITEN HITLLIDVH : cL



CT IN MULTIPLE MENINGIOMA 73

Figure 3 c,d
Left carotid angiography verifies a parasagital meningioma (Fig. 3c and Fig. 3d).
Two separate masses could not be distinguished.
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Physical examination showed a mobile mass 5X5 cm. in the right
cervical region. The other systems were normal.

In laboratory examination, Ty and T, tests were normal; there was
a hypoactive nodule in the right lobe of thyroid scintigraphically.

The patient was explored with a preoperative diagnosis of noduler
goitre. The mass was found to be cystic. Hydatid cyst was diagnosed and
an operation of excision and capitonage was performed, without any per
or postoperative complication.

Case 2: A boy 6 years old was admitted because of a left cervical
mass.

In physical examination, there was a mobile mass 3X4 cm. in
the left thyroid-region.

T, and T, were normal; there was a hypoactive nodule in the left
lobe of thyroid gland scintigraphically.

The patient was operated on because of his noduler goitre. There
was a cystic mass in the left lobe of thyroid. “Spring water” was aspirat-
ed and hydatid cyst was diagnosed during surgery. Without any per
or postoperative complication, excision and capitonage of the hydatid
cyst was performed.

Case 3: A girl 11 years old was admitted to the hospital for a
mass in her cervical region that had existed for 7 months and had recently
begun to enlarge.

There was a mobile mass 5X6 cm. in the left thyroid region.
T,-T, were normal; there was a hypoactive nodule in the left lobe
of the thyroid scintigraphically.

When operated on, the patient was found to have a hydatid cyst in
the left lobe of the thyroid. Excision of the cyst was performed without any
complication.

Case 4: A girl 9 years old was admitted with a complaint of a
mass in her cervical region existing for 4 months.

There was a mobile mass 3X4 cm. in size between the two lobes of
the thyroid.

T,-T, were found to be normal. The area between the two lobes
of the thyroid gland was hypoactive scintigraphically.

The patient was operated with a clinical diagnosis of nodular goitre,
a hydatid cyst was found, and total excision without any complication
was performed.
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Hydatid cysts localised in the thyroid are reported by Meilleen and
coll in 5 out of 607 cases with isolated thyroidal nodules, Soustelle and
coll. in 11 out of 275, Cousales and coll. in 4 out of 211.%° The chronic
cervical mass palpated as a solitary isolated thyroidal nodule must be
kept in mind as being a possible hydatid cyst in differential diagnosis.

In hydatid cysts of the thyroid gland, both the physical and labora-
tory findings must be evaluated together,!” 1! Thyroid scan does not
differentiate whether the lesion is cystic or solid ; there is no case diagnosed
by thyroid scanning in the literature.!” '* 14 The T,-T, values are nor-
mal in our cases, in correlation with the literature.

The best method for determining the nature of the isolated solitary
nodules of the thyroid gland is ultrasonography.'>'® It can certainly
differentiate whether the lesion is cystic or solid. Some authors tried
aspiration of the nodule but this carries the risk of contamination.

Our patients were all diagnosed preoperatively, congruent to the
literature.”” The treatment of choice for our patients was excision of
the cyst. Marsupialisation is of no value in hydatid cystic disease of the
thyroid gland.!®!® No recurrences were seen in our series or in the
literature.
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Segmental Sclerosing
Cholangitis

Atilla Engin, M.D., Ph.D.* | Yilmaz Sanag, M.D.**

Summary

his is a case report of a 26-year old female who presented with

acute abdominal pain and jaundice. Operative cholangiogram demons-
trated an obliterated segment involving about 1.5 cm of the proximal
common hepatic bile duct during the surgical intervention. Pathophysio-
logy, clinical manifestations and an appropriate treatment of this rare
condition were discussed.

Key Words: Sclerosing cholangitis.

Introduction

Chronic fibroinflammatory stenosis of the hepatic duct junction isan
unusual variety of segmental sclerosing cholangitis.” 2 It has been empha-
sized that the preoperative diagnosis of this condition is practically
impossible because the symptoms resemble obstructive jaundice or
recurrent cholangitis. After the demonstration of a narrow segment by
the intraoperative cholangiography under high pressure,? the following
criteria have been proposed as a prerequisite for diagnosis.!?

1- Absence of biliary stones,
2- No prior biliary tract surgery.

3

Absence of biliary tract malignancy as determined by a reason-
ably long follow-up,

4- No evidence of primary biliary cirrhosis as determined by liver
biopsy,

5. Absence of associated systemic granulomatous disease.

% Associate Professor in the Department of General Surgery, Faculty of Medicine,
Gazi University Ankara, Turkey.
##% Professor in the Department of General Surgery, Faculty of Medicine, Hacettepe
University, Ankara, Turkey. ?
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SEGMENTAL SCLEROSING CHOLANGITIS

Figure 1 a

Figure 1 b
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SEGMENTAL SCLEROSING CHOLANGITIS 85

region and a biopsy was taken from the most thickened area of the proxi-
mal common hepatic duct wall. The pathological evamination revealed
severe chronic fibrosis without any evidence of malignancy, with a
cholangiolytic hepatitis in the liver biopsy. The patient was discharg-
ed on January 15, 1975. She continued to do well for the next five
months. She was again readmitted to the surgical service with an incom-
plete obstruction of the cholangiojejunostomy anastomosis. At opera-
tion, the stoma was dilated gradually by Bakes dilators. Operative cho-
langiogram showed an abnormal dilatation of the intrahepatic biliary
system with the exception of the left hepatic duct. The liver biopsy on
this occasion showed histologic changes consistent with obstructive
cholangitis.

She developed cardiopulmonary failure in the immediate post-
operative period. She gradually became more icteric, showed evidence
of additional liver failure and died.

Discussion

The cause of sclerosing cholangitis remains obscure. Although a
genetic factor may be operative,! congenital biliary stenosis seems unli-
kely due to onset in the third decade of life. The symptoms of segmental
sclerosing cholangitis are indistinguishable from the obstructive biliary
tract disease. Qur patient presented a picture of obstructive jaundice
showing elevated bilirubin and alkaline phosphatase without marked
elevation of enzymes. Recognition of this condition is almost impos-
sible uniess an operative cholangiography is done under high pressure.?
This radiologic picture was quite distinctive in our case. Thorpe et al.
have emphasized that there are short focal strictures with proximal
areas of slight dilatation in the biliary tract in sclerosing cholangitis.?
However a similar appearance of the intrahepatic biliary tree with
a normal extrahepatic biliary system may be observed in ulcerative
colitis, postnecrotic hepatic cirrhosis and pericholangitis.*

Marked dilatation is rare in diffuse sclerosing cholangitis due to
the surrounding fibrosis, but most frequently occurs proximal to a ma-
lignant stricture of the bile ducts.® The clinical picture of the slow-grow-
ing scirrhous carcinomas of the biliary system is also similar to that
produced by segmental sclerosing cholangitis; even atsurgery, the diag-
nosis may be missed because the site of involvement is inaccessible as in
our patient.®? The definite diagnosis in our case was made by careful docu-
mentation of the lesion by operative cholangiography and pathological
examination of the liver and the stenotic segment of the hepatic duct
junction. Surgical exploration is essential for the diagnosis and treat-
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TRAUMATIC INJURY OF THE INFERIOR VENA CAVA 89

in it. Uterus and adnexial region were observed to be normal for the
the postpartum period. The posterior parictal peritoneum was dissected
and massive retroperitoneal hematoma was evacuated, and a complete
rupture at the vena cava inferior was observed below the renal vein. Just
as we had placed vascular clamps at the proximal and distal ends of
the ruptured vein, cardiac arrest developed. Before and during the
operation a total of 7 units of compatible whole blood was transfused
to the patient. Exploration of the entire abdomen revealed no vascular-or
nonvascular-associated injuries.

Discussion

Prior to 1965, there were very few reports of successful management
of major abdominal vascular injuries. Since then, more of these patients
are being salvaged compared to the past, presumably because of early
recognition of their vascular injury with more effective resuscitation
and vascular control.

A proper patient management program may be instituted if the
diagnosis of major abdominal vascular injury is considered. But it is
probably inevitable that, in our case, in some instances the diagnosis
of major vascular injury will be made only during operation. This was
to the patient’s disadvantage. One of the other disadvantages was the
presence of hemorrhagic shock on admission. As previously reported,
those arriving in the emergency room not in shock had, in general, a
good prognosis whereas patients arriving in hemorrhagic shock had an
exceedingly high mortality rate.”!! Another disadvantage of our case
was that she was referred to the emergency center ten-and-a-half hours
after the injury, probably because of the difficulty to consider the occur-
rance of such a major vascular injury at delivery. As a result, on admis-
sion to the emergency center she was in shock. We know that, as previ-
ously reported, the survival of these patients also depends on the early
recognition of their vascular injury, followed promptly by a logical and
well organized plan for management.!® !

Injury was at the infrarenal region of the vena cava inferior: this
was to her advantage, as we know that supra renal region is the more
difficult to manage portion of the vena cava inferior.”'! Another advan-
tage of our case was the absence of associated injuries. We know that
additional factors adversely influencing survival include increasing num-
bers of associated injuries. This of course not only increases the proba-
bility of postoperative complications, but adds significantly to the overall
blood loss.!
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Werner's Syndrome

A Case Report

Fikret Kolemen, M.D.* | Nazif Hm.m-._.nm#owudu M.D.** [
Seving Akkaya, M.D.*** | Tiilin Akan, M.D.*

Summary

b nmmnoméﬁﬁoﬂmmuﬁmwoaommwwnmnbﬁmmmmEm@n_.iwmsnmﬁnummﬁ.n
is reviewed.

Key Words: Werner’s syndrome, cataract, malignancy.

Introduction

Werner’s syndrome is a rare disorder which is transmitted as an
autosomal recessive trait. The number of cases of Werner’s syndrome
reported to date approaches 200.! Parental consanguinity and occurrence
of this condition in siblings have been reported frequently.! The sex
distribution is equal and cases have been described in all races.!

The clinical picture includes short stature, acromicria, premature
canities, baldness, hypotrichosis in the axillary and pubic regions, trophic
ulcers, scleroderma-like skin changes, bilateral anterior and posterior
subcapsular cataracts, hyperkeratosis on bony prominences and soles,
hypogonadism, high-pitched voice, beaked-shaped nose, tendency to
diabetes mellitus, premature atherosclerosis, myocardial infarction, con-
gestive heart failure, calcification of blood vessels and soft tissues (espe-
cially on the Achilles tendon), osteoporosis, osteomyelitis, aged appearan-
ce of the face, hyper- and hypopigmentation and a high frequency of
neoplasms.*?

Case Report

A 26-year-old man was referred to us for evaluation of ulcers and
hyperkeratosis on bony prominences and soles. His medical history disc-

* Associate Professor in Department of Dermatology, H.Hm.nn:nm_n University, Faculty
of Medicine, Ankara-Turkey. .
*% Instructorin Department of Unﬂzmﬂoﬁomﬁ m.Hmhwﬁnﬁn dEﬂnumHJﬁ Faculty of Medi-
cine.
*#% Professorin Department of Dermatology, Hacettepe University Faculty of Medicine.
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WERNER’S SYNDROME

Figure 2

Figure 3
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WERNER’S SYNDROME 95

In about 10 9, of patients with Werner’s syndrome, malignant
tumors may develop which are chiefly of mesenchymal origin.® These
tumors include malignant fibroxanthoma, melanoma, mediastinal fibro-
sarcoma, leiomyosarcoma, spindle cell sarcoma, nerve sheath sarcoma,
atypical hemangiolipoma, liposarcoma, osteogenic sarcoma and uterine
myosarcoma.? 78 Many nonmesenchymal tumors have been report-
ed? > 78 in Werner’s syndrome as well, which are as follows: adenocarci-
noma of hepatic duct origin, breast adenocarcinoma, papillary adeno-
carcinoma of the thyroid gland, hepatoma, basal cell epithelioma,
paraganglioma, meningioma, thyroid adenoma, adrenal adenomas,
acute myeloid leukemia, papillary cystadenocarcinoma of the ovary,
and prostate carcinoma. Many of these tumors are fatal. The average
age at death is 47 years. The cause of death is most often cardiac decom-
pensation, a cerebrovascular accident, or a malignancy.! ®

Roentgenography reveals osteoporosis, calcification of soft tissues,
osteoarthritis of peripheral joints and flexion or extension deformities of
toes and fingers, neurotrophic changes in the bones of the feet, and
spondylosis deformans of dorsal and lumbar spine.!

Endocrine assays reveal abnormalities in glucose tolerance tests.
Hypercholesterolemia, hyperlipemia, and hyperuricemia may also be
present.

In Werner’s syndrome, DNA repair function is reportedly unimpair-
ed.9 10 Cell-mediated immunity seems to be normal.!! Patients with
this syndrome have certain immunologic abnormalities of aging. Cul-
tured fibroblasts have disclosed decreased life spans, and other abnor-
malities.!?

Werner’s syndrome should be differentiated from scleroderma,
ectodermal dysplasia, myotonic dystrophy, lipoatrophic diabetes, Roth-
mund’s syndrome, progeria with nanism, and Turner’s syndrome.

Since this condition is hereditary, genetic counseling may be advis-
able. Treatment of the recurrent ulcers of the feet and legs is difficult.
Autografts may have a fair chance of success. Diabetes mellitus can be
treated by proper diet and oral antidiabetic agents. Cataract surgery
should be undertaken with special caution, for it is often complicated
by corneal degeneration, secondary glaucoma, and consequent total loss
of vision.!?

Early recognition of this syndrome may contribute to early diagnosis
of the associated malignant tumors which constitute a common cause of
death in these patients.
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New Developments in
Cyclo-Oxygenase
Metabolites of Arachidonic
Acid”

R. Kazim Tiirker, M.D.**

= ecent studies in the field of arachidonic acid (AA) metabolism has led
to the discovery of two new classes of compounds, thromboxanes (TX)
and prostacyclin (PGI,) by the action of Prostaglandin (PG) -synthetase
and leukotriens (LTs) by the action of lipooxygenase. The interaction of
these metabolites with cardiovascular and immune systems has opened up
an exciting area of research which in addition to its basic physiological
implications also has a great clinical importance for the treatment and
prevention of thromboembolic and immunological disorders. This review
will focus on the developments of the biosynthesis of unstable metabolites
of AA and their role and functions in cardiovascular system. An attempt
will also be made to review, up to date, other endogenously occurring
bioactive substances and drugs which largely alter the production and
degradation of PGs interacting with different levels of AA metabolism.

The first metabolites of AA discovered almost 24 years ago, were
the stable group, PGE,, PGF,q and others.! These PGs have extensively
been studied? 1% 142 and it has been established that all these species
are formed by the cyclooxygenase pathway of AA metabolism.”” These
stable metabolites arise from unstable intermediates, PGG, and PGH,,
the PG-cyclic-endoperoxides.* Cyclic-endoperoxides of AA also undergo
enzymatic formation to other unstable products, TXA, and PGIL,.
The balance between these two unstable metabolites of AA is extremely
important for the regional vascular homeostasis and any little change in
this balance results in some previously unexplained thromboembolic and
vascular disorders.?™!

# This work was supported by a grant from Turkish Scientific and Technical Research
Council (TAG-480).
** %m@ﬂnngnﬁ of Pharmacology, Faculty of Medicine, University of Ankara, Ankara,
urkey.
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CYCLO-OXYGENASE METABOLITES OF ARACHIDONIC ACID 99

Glucocorticoids reduce the formation of PGs by inhibiting phospho-
lipase activity.#” 42 Similar inhibition has been obtained with mepacrine,
an antimalaric drug.2® The antiphospholipase activity of glucocorticoids
is highly correlated with their antiinflammatory potency.** The inhibi-
tory effects of steroids on phospholipase activity appeared to be the result
of changes in protein synthesis since several hours were required after
administration of glucocorticoids before the effect was evident.”

The discovery of the inhibitors of cyclooxygenase, antiinflammatory
drugs, such as aspirin, indomethacin, contributed largely on the deve-
lopment and progress of PG research.® These drugs inhibit PG-synthe-
tase and therefore prevent the formation of PG-endoperoxides resulting
in decreased generation of the final products, stable and unstable PGs.*

The role of unstable PGs (TXA,, PGL,) in thromboembolism and
prevention of the generation of these metabolites by antiinflammatory
drugs have opened a new approach to use these drugs in such clinical
disorders. In this context, aspirin-like drugs are largely investigated for
the prevention and treatment of thromboembolic vascular diseases.5’52
A major objection to this therapeutic approach is the prevention of endo-
peroxides which are the precursor of TXA,, a potent aggregating agent,
as well as PGI,, a potent antiaggregating PG. However, clinical use of
aspirin gave a lot of improvement in the prevention of vascular throm-
bosis. This point is further elucidated by large experimental studies. It
has been shown that production of PGI, in the vascular wall is less affect-
ed by aspirin-like drugs than that of the platelet to form XA, 8
Very low doses of aspirin are used to inhibit TXA, formation by platele-
tes in order to prevent thrombosis in patients at risk. The selective inhibi-
tory effect of aspirin-like drugs on platelet cyclooxygenase is due to
irreversible acetylation by aspirin of the enzyme for life of the plate-
let.5 6263 Tn contrast, the vascular wall continuously generates cyclo-
oxygenase probably due to the high and rapid synthesis of new pro-
tein.6? The results of extensive clinical studies indicate that the dose of
aspirin is about 200 mg every third day is sufficient to suppress platelet
formation of TXA, by more than 90 %. The higher doses of aspirin,
however, can inhibit cyclooxygenase in both platelet and vascular wall
and therefore should be considered non-beneficial for the prevention of
vascular thrombosis.

For the prevention and treatment of vascular thrombosis there are a
few exciting approaches which will largely be discussed later. However,
another approach has been made for the prevention of vascular throm-
bosis. It is possible to alter AA metabolism using other polyunsaturated
fatty acids as precursor. In a series of recent studies it has been suggested
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CYCLO-OXYGENASE METABOLITES OF ARACHIDONIC ACID 101

life of TXA, was 30 sec and had a potent aggregating activity so far
described. This letter substance was absolutely identical to RCS. I think
this observations clearly indicate that the biological activity is extremely
important for the identification of active materials from biological fluids
and overcome chemical determination because of the rapid degradation
of the substance during exiractional operations. On the other hand,
this observation also clearly indicates that the formation of TXA,
occurs not only in platelets but also in some regional vascular beds,
like pulmonary vessels. ,

In vitro incubation of AA with platelet rich plasma produces about
90 9, TXA, indicating that the major metabolite of AA in platelet is
TXA,. This unstable metabolite quickly loses its activity and turns to
an inactive metabolite, TXB,. The measurement of TXB, by radioim-
munoassay can reflect the rate of production of TXA, in a particular
tissue. It is highly possible that the generation of TXA, in the vasculature
could explain the vasoconstriction which immediately follows cutting of
a small vessel.3 4950

Microsomes prepared from platelets contain an enzyme which causes
the generation of TXA, from PGG, and PGH,. This enzyme has been
solubilized and seperated from cyclooxygenase. It has been shown that
biosynthesis of TXA, from AA is associated with intracellular membrane
component known as dence tubular membrane.** A number of cells
has been shown to be capable of synthetizing TXA,, including poly-
morphonuclear leukocytes, macrophages and lung fibroblasts.® Some
tissues such as spleen, iris, conjunctiva, lungs and kidneys can also synthe-
tize TXA,. The location of TXA,-synthetase in thesc tissues is not
known. However, in some pathological conditions, like hydronephrotic
kidney, the gencration of TXA, synthesis increases indicating that the
tissue damage in some unknown way activates TXA,-synthetase. Certain
vascular tissues such as human umblical artery, pulmonary artery and
cultured bovine endothelial cells are capable of producing TXB,.>* *

Considerable attention has been paid to find a compound which
selectively inhibits TXA,-synthetase. Such a specific inhibitory agent
against TXA,-synthetase can prevent the generation of TXA, and
therefore can inhibit the formation of platelet aggregation which can
theoretically be beneficial for the treatment of vascular thrombosis. In
this connection, many compounds have been synthetized. Imidazole is a
selective but weak inhibitor for TXA,-synthetase. However, N-substitu-
tion with alkyl® or arylalkyl groups® markedly increases the potency and
selectivity for TXA,-synthetase. Among these derivatives, 2-cyclopropyl-
3-(1-imidazolylmethyl) indol is the most powerful inhibitor for TXA,
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CYCLO-OXYGENASE METABOLITES OF ARACHIDONIC ACID 103

responsible for transforming the hydroxyl group to a ketone. Alternatively
6-keto-PGE, may be formed from PGI, through an unknown interme-
diary pathway.”® PGI, has been shown to escape from pulmonary circu-
lation while other stable PGs such as PGE,, PGF,q, are metabolised
in pulmonary circulation by an enzyme,15-hydroxyprostaglandin dehyd-
rogenase.3! It is therefore considered that PGI, is a circulating as
well as a local hormone. The measurement of PGI, level in biological
fluids is based upon the radioimmunoassay of its stable metabolic pro-
duct, 6-keto-PGF,q.4 5% 727

Many endogeneously occurring bioactive humoralfactors canincrease
or inhibit the generation of PGI, in the vascular wall. Lipidperoxide
derivative of AA, 15-hydroperoxyeicosotetraenoic acid (15-HPAA), is
the well known inhibitor of PGI,-biosynthesis in vascular wall.” The
control of the biosynthesis of PGI, by 15-HPAA is very important and
should be taken into account the possibility of the high production during
long-term use of nonsteroidal analgesic anti-inflammatory drugs, Since
AA is the substrate of both cyclooxygenase and lipooxygenase the inhibi-
tion by these drugs of cyclooxygenase may increase the substrate available
for lipooxygenase.

Angiotensin II and bradykinin are the well known peptides which
increase the gencration of PGI, in different vascular beds especially in
coronary circulation.!¥ 2> 67 Both peptides also increase other stable
PGs in many tissues especially in the vascular wall by a mechanism
through phospholipase A, and cyclooxygenase.” ¥® 10 26 26

PGI, disperses platelet aggregates in vitro® and in the circulation
of man5® Moreover it inhibits experimental thrombus formation.®
In rabbits i.v. injection of AA produces “sudden death” probably due to
platelet clumping which has been shown to be prevented effectively by
PGI, 7

The antiaggregant effect of PGI, is shown to be mediated through
the increase of cCAMP levels in platelets.#® PGI, also increases cAMP
levels in cells other than platelets.? %0 In this respect PGI, is much more
potent than either PGE, or PGO, in rising cAMP especially in platelets.
Besides its stimulating effect on adenylate cyclase, PGI, also inhibits
phospholipase and cyclooxygenase’”® in platelets. PGI, increases
¢AMP in vascular endothelial cell itself, suggesting a negative feedback
control for PGI, generation by the endothelium.®" %

PGI, has a cytoprotective activity as studied in gastric ulcers’® and
in myocardial infarction.”® In myocardial infarction PGI, reduces
infarct size,?? arrhythmias™ ® and the release of lysosomal enzymes
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addition, the drugs which act through the generation of lipid peroxides
(15-HPAA) should also be taken into consideration for the development
of such a disorder. Tt is therefore obvious that chronical use of a known or
a newly synthetized drug should be undertaken into the search for un-
derstanding their possible side effects acting through PGI, and TXA,
systems.

Besides a few examples, we do not really know how we alter unstable
metabolites of AA, using the drugs for the treatment of various diseases.
This unproved speculation, may be one of the causes of the increasing
incidence of cardiovascular discase in many western countries.

For almost a century, the hazardous effect of nicotine on cardiovas-
cular system have extensively been studied. Many statistical studies
clearly indicated a highly significant increase in the incidence of cardio-
vascular diseases among cigarette smokers. Until recently the hazardous
effect of nicotine has been attributed to its classically known action on
autonomic nervous system. After the discovery of labile metabolites of
AA, a very important side of action of nicotine has been described.
Nicotine is a very specific and potent inhibitor of the biosynthesis of
PGI, in vascular wall.5¥# Moreover, some new evidences have been
presented indicating the stimulating effect of nicotine on TXA, synthe-
5is.5 Now it is apparent how nicotine increases the incidence of car-
diovascular diseases. In addition, nicotine also inhibitis the effects of
some drugs which particularly act through the increase of PGI, biosyn-
thesis. Inhibition by nicotine of some cardiovascular effects of brady-
kinin,®® angiotensin 11?¢ and propranolol® have been described.

An interesting relationship between labile metabolites of AA and
widely clinical used drug, heparin, has been observed. Itis well establish-
ed that thrombocytopenia is a recognised complication of heparin
therapy.® A heparin-dependent serum platelet aggregating factor has
been described. This factor has been shown to induce heparin-dependent
increases in TXB, level. On the other hand, the antagonistic effect of
heparin against PGI, biosynthesis has also been defined.®” 8 Studies
on extracorporal circulation indicate that PGI, potentiate the effect of
heparin.?® A low indirect anticoagulant effect of PGI, has also been
observed which is due to the inhibition of stimulated platelets by PGI,.
In platelet rich plasma addition of kaolin or collagen to the medium
produces a shortening of clotting time which could effectively be inhibit-
ed by further incubation of PGI, into the medium.5 3 Platelets also
release an antiheparin substance which reduces the anticoagulant effect
of heparin in vitro. PGI,, by inhibiting the release of this substance can
enhance the action of heparin by as much as 100 %.**% All these in
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Most recently a new chemically stable analogue of PGI, has been
synthetized. This new compound, having the chemical structure, 5-((E)-
1S, 55, 6R, 7R)-7-hydroxy-6-((E)-(35, 4R S)-3-hydroxy-4-methyl-
oct-1-en-6yn-y1)-bicyclo (3.3.0)-octan-3-yliden) pentonoic acid (ZK
36 374) has been shown to have a profile of action similar to natural PGI,
in various pharmacological in zitro studies.”* % The PGIL,-like activity
of ZK 36 374 has been found to be more potent and long-lasting when
compared with PGI, in both in vitro and in vivo. Recent studies also
indicate that this compound also has a potent antiarrhythmic effect
against digoxin induced ventricular extrasystoles.® A beta-adrenoceptor
blocking effect of ZK 36 374 has also been described.®

Continuous i.v. infusion of ZK 36 374 at the dose of 50 ng/kg /min
causes a fall in systolic blood pressure ranging from 4 to 12 mm Hg which
disappears within a few min after the cessation of infusion.®® The hypoten-
sive effect of ZK 36 374 seems to be less than thatof Epoprostenol and
therefore some of the systemic side effects might be expected to be lower
than Epoprostenol. Although the clinical studies with ZK 36 374 is not
yet complete, but according to the results of the published experimental
observations, ZK 36 374 is promised to be the most effective stable analo-
gue of PGI, so far described.

AA and related polyunsaturated fatty acids are also metabolised
by lipooxygenases to generate hydroperoxy derivatives. In mammalian
systems the hydroperoxy fatty acids may be further metabolized to
leukotriens” Recently considerable studies have been carried out to
elucidate the chemical structures, possible physiological significance and
possible participations of leukotriens to pathological conditions. Collec-
tion of the contributions made in this particular metabolic pathway of
AA should be considered another subject of a review article.
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6.

Hacettepe Medical Journal
Instructions to Authors

Manuscripts, letters and editorial correspondence should be sent
to “The Editor Hacettepe Medical Journal, Hacettepe University
School of Medicine, Dean’s Office, Ankara-Turkey” by first-class
mail (airmail for overseas).

Submissions considered for publication are received with the un-
derstanding that no part of the submission has previously appeared
elsewhere in any but abstract form.

Manuscripts should be typed double-spaced on standard-size type-
writer paper with margins of at least 2.5 cm. is acceptable. This in-
ludes references, tables, and figurelegends. The original typescript
and two high-quality copies of the manuscript should be submitted.

Number pages consecutively in order and place author(s) name,
highest degree, institutional affiliations and adress below the title.

Hacettepe Medical Journal invites papers on original research,
case reports, reviews, short communications for practical applica-
tions, letters, editorials, book reviews and announcements. The num-
ber of typewritten pages should not exceed 10 for original articles,
12 for reviews, 4 for case reports and 1 for letters.

Original articles and research papers should normally be divided
into following sections:

A. (1) An informative summary for not more than 200 words must
be included and should appear at the beginning of the paper
(2) Key Words, (3) Introduction, (4) Materials and Methods,
(5) Results, (6) Discussion and (7) References.

B. References must be typed in double spacing and numbered
consecutively as they are cited. The style of references is that
of the Igdex Medicus. List all authors when there are six or
fewer; when there are seven or more, list the first three, then
“ct al”’. Sample references follow:

1. Steward JH, Castaldi PA. Uremic bleeding: a reversible

platelet defect corrected by dialysis. QJ Med. 1967, 36:
409-23.
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