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Changes in Plasma Endothelin-1 After Elective
Cesarean Section in Women with Preeclampsia
and the Relationship to Thrombocytopenia
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Abstract

Objective: The aim of this study was to clarify the time course of plasma endothelin-1 lev-
els and platelet counts after elective cesarean section in women with preeclampsia, and to in-
vestigate the relationship between them postoperatively.

Methods: We studied 20 patients with preeclampsia and 25 healthy pregnant women with-
out preeclampsia who underwent cesarean section and 20 women without preeclampsia who
had vaginal deliveries. The plasma endothelin-1 and platelet counts were measured serially
after cesarean section.

Results: 1) In patients with preeclampsia, plasma endothelin-1 levels peaked on
postoperative day 0 (p<0.05), and remained high, then fell to the preoperative level from day
5. The concentration was lower in healthy pregnant women undergoing cesarean section than
in patients with preeclampsia before surgery, but showed a gradual significant increase from
postoperative day 0 to postoperative day 3 (p<0.05) before falling. The women who underwent
vaginal delivery showed a peak level of endtothelin-1 on the day of delivery but this fell
rapidly between day 3. 2) Women with preeclampsia showed a negative correlation between
plasma endothelin-1 levels and platelet counts after cesarean section (r=046, p<0.01), while
women without preeclampsia undergoing cesarean and vaginal deliveries did not. Conclusion:
Endothelin-1 production is stimulated after cesarean section, which is paralleled with postpartal
thrombocytopenia only in patients with preeclampsia.

(J Nippon Med Sch 2003; 70; 480-489)
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Introduction

Plasma concentrations of endothelin-1 (ET-1) in-
crease postoperatively due to surgical stress' > Hy-
poxia, ischemia, and thrombin formation occur in
damaged tissue at wound sites, leading to the induc-

tion of a variety of cytokines, resulting in production

of ET-1*. Catecholamines induced by surgical stress
may be a stimulator of ET-1 production’. Postopera-
tive ET-1 plays an important role in the process of
wound healing, including cell migration, cell prolif-
eration, and angiogenesis in damaged tissue’®. Nel-
son et al’ argued that postoperative enhancement of
ET-1 production may be linked to various postopera-

tive complications, but there have been no studies

Correspondence to Hirobumi Asakura, Department of Obstetrics and Gynecology, Nippon Medical School Second
Hospital, 1-396 Kosugi-cho, Nakahara-ku, Kawasaki City, Kanagawa 211-8533, Japan

E-mail: morgen@nms.ac.jp
Journal Website (http: //www.nms.ac.jp/jnms/)



J Nippon Med Sch 2003;70(6)

concerning ET-1 production after cesarean sections.
The plasma level of ET-1 is already high in
pregnant women with preeclampsia, as well as those
with HELLP syndrome °". ET-1 may activate and
consume platelets in blood vessels, accelerating a
reduction in the platelet count** . If ET-1 produc-
tion increases further after cesarean section per-
formed for pregnant women with preeclampsia, ET-
1 could affect platelet functions. Actually, women
with preeclampsia frequently show transient throm-
bocytopenia in the early postoperative days . We
therefore examined the time course of ET-1 levels
and platelet counts after cesarean section in preg-
nant women with preeclampsia, in which ET-1 pro-
duction was already enhanced, and studied the rela-

tionship between ET-1 levels and platelet counts.

Patients and Methods

We studied pregnant women under obstetric care
at Nippon Medical School. The Nippon Medical
School Ethics Committee approved the experimental
protocol. Informed consent was obtained for blood
collection by the participating pregnant women. Sub-
jects were 20 pregnant women with preeclampsia
and 25 healthy women without preeclampsia. Deliv-
ery was by elective cesarean section in both groups.
Twenty healthy pregnant women who had vaginal
deliveries served as a control. The obstetric profiles
of the patients are shown in Table 1. The three
groups were matched for age and parity. Twelve (60
%) of the patients with preeclampsia had severe
preeclampsia. Preeclampsia was defined as a systolic
blood pressure of 140 mmHg or a diastolic blood
pressure of 90 mmHg, and proteinuria of 300 mg/24
hrs, or a dipstick reading of + + for 4 hours or
longer. The preeclampsia was considered severe if
any one of the following signs were present: persis-
tent elevations in blood pressure of =160/100
mmHg, proteinuria of =5 g/24 hrs"”. Blood pressure
readings were taken at least twice every 6 hours
and the diastolic pressure was the point at which
the Korotkoff sound disappeared. The patients with
severe preeclampsia met all of the criteria for hyper-
tension.

The indications in the 25 pregnant women without
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preeclampsia for elective cesarean section included
previous histories of cesarean section (n=7), abnor-
mal fetal presentation (n=7), Cephalo Pelvic Dispro-
portion (CPD) (n=4), placenta previa (n=3) , preg-
nancy after myomectomy (n=3) and pregnancy com-
plicated with myom (n=1).

All of the patients had single pregnancies and
none had chronic hypertensive or renal diseases.
None had a history of hematological or liver disease.
None showed any symptoms or laboratory findings
indicating HELLP syndrome before cesarean section.

Blood samples comprised venous blood taken with
the patient supine. Blood was collected at the follow-
ing five time points: 1) between 12 and 24 hours
before cesarean section;2) within 6~12 hours after
surgery (postcesarean Day 0) , 3) 42~48 hours after
surgery (postcesarean Day 1) , 4) 88~96 hours after
surgery (postcesarean Day 3) , and 5) from 120~144
hours after surgery (postcesarean Day 5).

For the healthy women who underwent vaginal
delivery, blood samples were taken at four time
points: before onset of labor, postpartal Day 0, post-
partal Day 1 and postpartal Day 3.

Blood used to measure ET-1 was collected with a
chilled syringe and placed in a test tube containing
aprotinin (500 KU/ml) in EDTA-2Na (1 mg/ml).
Immediately after collection, the blood was centrifuged
at 0C, after which the plasma was separated and
stored at —70C until assayed. ET-1 was extracted
from the plasma by absorbing the ET-1 using an
octadecylsilyl silica suspension, washing with distilled
water, an aqueous solution of 40% methanol, and
acetone, and eluting the ET-1 with an aqueous solu-
tion of 60% methanol. The elute was then dried, and
the ET-1 in it was immobilized. The ET-1 was again
dissolved in a radioimmunoassay (RIA) buffer, and
the sample was submitted for RIA measurement.
ET-1 was measured using competitive RIA with I
as the tracer”. Reagents kits purchased from the
Peninsula Laboratory (California, USA) were used.
The details of the measurement method used have
been described elsewhere™ The intra-assay coeffi-
cient of variation (CV) was 9.14~11.7%, and the inter
assay CV was 12.2~16.6%.

Blood not used for ET-1 measurement was sub-

mitted for routine testing to measure the red blood
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Table 1 Obstetrical profiles of subjects

Cesarean section Vaginal delivery
Preeclampsia Nonpreeclampsia Nonpreeclampsia
(n=20) (n=25) (n=20)
Age 301 £ 29 29.8 = 3.8 282 * 41
Nullipara 9 (45.0%) 9 (36.0%) 10 (50.0%)
Gestational weeks at delivery 367 = 25 381 £19* 390 £20*
Neonatal birth weight (g) 2,239 + 737 3,200 + 342 ** 3,182 + 294 *
Total amount of bleeding (ml) 731 = 452 622 = 408 382 + 207 **

Data are expressed as mean * standard deviation and n(%).
* and ** indicate p<0.05 and p<0.01 vs. data from preeclamptic women who underwent cesarean section.

cell (RBC), white blood cell (WBC), hematocrit,
hemoglobin, platelet counts and asparate trans-
aminase (AST) and alanine transaminase (ALT).
Laboratory tests were performed with routine meth-
ods in an autoanalyzer. Platelet counts were meas-
ured by flow cytometry. The relationship with ET-1

concentration was then studied.

Statistical Analysis

The data are all expressed as the mean * standard
deviation. Differences between the three groups
were detected using a two-way ANOVA with re-
peated measures followed by Schaffe’s F-test. The
Student’s t test was used to compare the values
within and between the women in the study groups.
The regression line was determined by the least
squares method. Differences were considered signifi-
cant when p<<0.05.

Results

1. Clinical profiles of the subjects (Table 1)

The clinical profiles of the present subjects are
shown in Table 1. Ages and parity were not differ-
ent in the subjects. Gestational weeks at delivery of
the preeclamptic women were earlier than those of
the nonpreeclamptic women undergoing cesarean
section and those undergoing vaginal delivery (p<
0.001). Neonatal birth weights from the preeclamptic
women were significantly lower than those from the
nonpreeclamptic women who underwent cesarean
section and vaginal deliveries. The total amount of

bleeding was greater in the women undergoing

cesarean section compared with that in the non-
preeclamptic women undergoing vaginal delivery

(p<0.05).

Five patients with preeclampsis went on to develop
HELLP syndrome postpartum. The diagnosis of
HELLP syndrome was made on Day 0 after cesar-
ean section in two cases, and on postoperative Day 1
in three cases. The results were not analyzed statis-

tically because of the small number of subjects.

2. ET-1 levels after cesarean section (Table 2,
Fig. 1)

(1) Cesarean section.

In the women with preeclampsia, the plasma ET-1
concentration rose from 2.31+0.75 pg/ml before ce-
sarean section to 2.92+0.82 pg/ml on Day 0 (p<
0.05). The concentrations then tended to fall on Day
1 and Day 3, but the decrease did not reach a signifi-
cant level. The level decreased significantly by Day
5 (p<0.01).

The changes in ET-1 in the pregnant women with
preeclampsia were significantly different from those
in the pregnant women without preeclampsia who
underwent cesarean section (p<<0.05). After cesar-
ean section, the plasma ET-1 concentration in the
non-preeclamptic women rose from 1.79+049 pg/ml
before surgery to peak at 253+ 0.84 pg/ml on Day 3

(p<0.05) and then recovered to the preoperative
level Day 5 (p<0.05).

(2) Vaginal delivery.

ET-1 levels significantly increased on the day of
delivery (p<0.01). However, three days after deliv-
ery the ET-1 concentration fell to the level before

delivery (p<0.05). A significant difference was



Table 2 Differences in Endothelin-1, CBC, AST, ALT and Blood pressure between subjects

Preeclampsia Nonpreeclampsia Nonpreeclampsia
Cesarean section (n=20) Cesarean section (n=25) Vaginal Delivery (n=20)

Before Day 0 Day 1 Day 3 Day 5 Before Day 0 Day 1 Day 3 Day 5 Before Day 0 Day 1 Day 3
Endothelin-1 2.31 2.92* 243 2.62 1.89 1.79 2.12 2.19 2.53* 1.62 151 2.00%* 1.58 1.57
(pg/ml) (0.75) (0.82) (0.70) (0.98) (0.56) (055)  (0.59) (051) (0.84) (0.46) (0.37) (0.69) (0.58) (0.49)
WBC 7.33 12.20**  14.30** 9.62* 7.89 7.96 10.22***  12.25** 8.26 593 7.78 10.35** 11.25* 10.80*
(*10%/ 1) (1.90) (4.97) (4.80) (3.28) (1.58) (250) (2.22) (345) (2.44) (1.20) (2.34) (1.74) (1.52) (152)
RBC 3.96 382 392 342 349 3.99 408 382 374 394 3.35 334 3.79 3.90
(*10%/ 1) (045)  (057) (0.61) (0.62) (0.63) (0.38)  (0.33) (0.25) (0.37) (0.51) (021  (0.24) (0.32) (0.22)
Hemoglobin 11.8 114 10.6* 10.0** 10.2* 11.0 11.7 10.8 105 10.9 11.8 114 115 11.7
(g/dl) 1.2) 1.8) (1.8) (1.6) 1.7) (1.0) (0.9) (1.6) GR)) (14) 0.8) (1.5) (1.2) (1.0)
Hematocrit 35.6 349 325 302 * 312 334 345 331 325 34.6 354 34.7 35.0 36.2
(%) 4.1 (5.7) (6.7) (4.9) (5.2) (3.8) (29) (4.8) (3.3) (45) (2.2) (35) (35) (3.7)
Platelet 219.7 194.4 184.4* 195.9 280.0* 2647 2675 259.4 307.2* 4235* 264.0 235.7 240.2 254.0
(*10%/ 1) (73.7) (86.4) (70.0) (784) (80.0) (65.0) (718 (68.7) (86.2) (115.3) (15.0) (23.0) (24.8) (49.3)
AST 194 26.8 245 26.8* 27.3* 15.8 20.2* 21.1* 20.9* 19.7* 18.0 18.6 19.2 195
(Iu/ (83)  (245) (11.7) (14.0) 9.7) (4.7) (33) (79) (89) (7.0) (5.6) (7.1 (8.0) (79)
ALT 14.8 194 25.2 20.8 185 104 134 135 18.2%** 17.6 11.3 11.8 12.0 17.2%%*
(IU/ ) (11.1) (18.3) (34.2) (15.8) (8.7) (83) (4.2) (54) (79) 8.1) (54) (4.9) (4.2) (6.0)
Systolic BP 150.6 150.4 148.6 149.0 146.4* 110.8 110.0 108.8 106.0***  107.6 112.1 110.8 107.8 106.8
(mmHg) (25.0) (22.6) (20.2) (23.2) (22.0) (186)  (202) (18.0) (21.2) (17.2) (20.1) (16.8) (12.6) (20.9)
Diastolic BP 96.4 974 95.3 96.2 92.6* 824 814 83.6 787*** 80.4 81.6 80.5 788 784
(mmHg) (21.8)  (206) (21.0) (24.1) (28.2) (66) (11.2) (125) (19.5) (16.4) (204)  (16.8) (18.0) (20.3)

CBC, WBC, RBC indicate complete blood count, white blood cell and red blood cell, respectively.
Average values are shown. Values in parenthesis indicate standard deviation of mean.
* **and *** indicate p<0.05, p<0.01 and p<0.005 vs values before delivery.
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Fig.1 Time course of plasma endothelin-1 levels after cesarean section. An explanation of each
bar is provided in the graph. The vertical bars are the standard deviation. Asterisks (*) and

(**) indicate significance when compared with the value of preeclamptic women undergo-

ing cesarean section at p<0.05 and p<0.01, respectively. Sharps (#) and (# #) indicate
significance when compared with the value of nonpreeclamptic women undergoing cesar-

ean section at p<0.05 and p<<0.01, respectively. Each comparison is made between the val-

ues at same postpartal day.

observed between the women undergoing vaginal
delivery and the preeclamptic and nonpreeclamptic
women undergoing cesarean section when analyzed
by two-way ANOVA (p<0.05) . Plasma ET-1 concen-
tration of the women undergoing vaginal delivery
was lower compared with that of the preeclamptic
women from before cesarean section to Day 3 after
cesarean section (p<<0.05).

Although the plasma ET-1 during pregnancy was
not different between women without preeclampsia
undergoing cesarean section and those undergoing
vaginal delivery, the plasma ET-1 was significantly
lower than that of non-preeclamptic women under-

going cesarean section on Day 1 and Day 3 (p<0.05).

3. Platelet counts after cesarean section (Table
2, Fig. 2)

(1) Cesarean section

Platelet counts were significantly different bet-
ween the preeclamptic and non-preeclamptic women
who underwent cesarean section when analyzed by
two-way ANOVA (p<0.001). In the patients with
preeclampsia, the mean platelet count was signifi-
cantly lower than in the patients without preeclamp-
sia before surgery (219,700 73,700/ul vs. 264,700 +

65,000/ul, in the women with preeclampsia and
without preeclampsia, respectively, (p<0.05). Lower
platelet counts in the women with preeclampsia con-
tinued after cesarean section, with the minimum
value of the preeclamptic women (189,400 = 70,000/
ul) reached on Day 1. The count then recovered to
the preoperative value on Day 3. Then, the value on
Day 5 increased from the preoperative value (p<
0.05).

In contrast, no decrease in the platelet counts af-
ter cesarean section was seen in the women without
preeclampsia. From Day 5, the platelet count in-
creased significantly from the preoperative value (p
<0.05).

Platelet counts in the non-preeclamptic women
were significantly higher than those in the pree-
clamptic women during observation (p<0.05).

(2) Vaginal delivery

In the vaginal delivery group, platelet counts did
not change on Day 0 and slightly increased on post-
partum Day 3. However, the increase was not signifi-
cant. Two-way ANOVA revealed a significant differ-
ence between the women who underwent vaginal
delivery and the preeclamptic women who under-

went cesarean sections (p<0.005). Platelet counts of
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Fig. 2 Time course of platelet counts after cesarean section. See the legend of the fig. 1 for expla-
nations of bars, asterisks (*) and (**).

the women undergoing vaginal delivery were signifi-
those of the

preeclamptic women from before delivery to post-

cantly higher compared with
partum Day 3 (p<0.05). In contrast, no difference
from non-preeclamptic women undergoing cesarean

sections was found.

4. WBC, RBC, hemoglobin and hematocrit after
cesarean section (Table 2)

(1) Cesarean section

WBC increased immediately after delivery in both
groups. Hemoglobin and hematocrit decreased after
cesarean section in the preeclamptic women (p<
0.05). No significant differences in WBC, hemoglobin
or hematocrit were observed among the preeclamp-
tic and non-preeclamptic women who underwent
cesarean section.

(2) Vaginal delivery

No significant differences were observed between
the women who underwent vaginal delivery and the
women who underwent cesarean sections by two-
way ANOVA.

5. AST and ALT after cesarean section. (Table 2)

(1) Cesarean section

Plasma levels of AST in the preeclamptic women
significantly increased by Day 3 (p<0.05) . The preg-

nant women without preeclampsia demonstrated the

same tendency as the preeclamptic women (p<<0.05).

In contrast, ALT in the women with preeclampsia
tended to increase after cesarean section, but the
increases were not significant compared with the
preoperative value.

Both the AST and ALT of the pregnant women
with preeclampsia tended to be high, compared with
those of the women without preeclampsia, but no
significant differences were observed between the
groups by two-way ANOVA.

(2) Vaginal delivery

AST in the women undergoing vaginal delivery
did not change according to the time course postpar-
tum. ALT increased on Day 3 from the level before
delivery (p<0.005). No significant differences were
observed in the AST and ALT of the pregnant
women who underwent vaginal delivery and those

who underwent caesarean section.

6. Blood pressure

(1) Cesarean section

Systolic and diastolic blood pressures were high
by Day 3 in patients with preeclampsia and a signifi-
cant decrease from the preoperative value was
found on Day 5 (p<0.05).

In the women without preeclampsia, both systolic
and diastolic blood pressures decreased by Day 3

after caesarean section (p<<0.001).
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Fig. 3 Relationship between endothelin-1 and plate-
let counts after cesarean section in patients
with preeclampsia. A linear correlation was
seen between the two variables ([platelet
count] =360,000 — 5,350 X [endothelin-1]) (r=
046, p<0.001, [n=96])

A significant difference in blood pressure was
observed between preeclampsia and non-preeclampsia

(p<0.001).

(2) Vaginal delivery

Blood pressure did not change significantly with
time postpartum. The pressures were lower than in
the women with preeclampsia (p<0.001), but were
not different from those in the non-peeclamptic

women who underwent cesarean section.

7. Relationship between plasma ET-1 and other
variables

(1) Relationship between platelet counts and ET-1

(Fig. 3)

A negative correlation was observed between pre-
operative and postoperative plasma ET-1 concentra-
tions and platelet counts in the women with pree-
clampsia who underwent cesarean section (preopera-
tive: r = 0.36; postoperative: r = 0.46; p<0.05). Preop-
erative ET-1 did not significantly correlate with
platelet counts. In contrast, no correlation was
observed between either the pre-or postoperative
values for the non-preeclamptic women who under-
went cesarean section and vaginal delivery.

(2) Relationship between ET-1 and blood pres-
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sure.

A positive correlation was identified between pre-
operative systolic blood pressure and ET-1 levels in
the preeclamptic women who underwent cesarean
section (r=052, p<0.001). A similar trend was seen
after surgery but there was no significant relation-
ship. Diastolic blood pressures did not show any cor-
relation with ET-1 levels. No correlation was
observed between the blood pressure and ET-1 of
the nonpreeclamptic women who underwent cesar-
ean sections and vaginal delivery.

(3) Relationship between ET-1 and ALT, AST
and complete blood cell counts except platelet
counts.

No relationship was observed between ET-1 and
ALT, AST and complete blood cell counts, except

platelet counts.

Discussion

In pregnant women with preeclampsia, the plasma
ET-1 level was high before surgery according to the
severity of hypertension and decrease in platelet
count. This was consistent with the results of previ-
ous studies’™™. A novel finding was made regarding
women with preeclampsia: plasma ET-1 concentra-
tion rose above the preoperative value on Day 0 and
then tended to fall afterwards. But the decrease
from Day 0 was not significant by Day 5. Further-
more, the postoperative ET-1 level was found to be
closely associated with a decrease in platelet count.
This was not observed in the non-preeclamptic
women who underwent cesarean section and vaginal
delivery.

In patients with preeclampsia, it is highly likely
that vascular endothelial injury, resulting in chronic
intravascular coagulation, is already present. This
vascular endothelial condition leads to the enhance-
ment of ET-1 production”. Therefore, it is possible
that a cesarean section performed in such a state
causes additional stimulation of ET-1 production in
the early postoperative period. Surgical stress stimu-
lates ET-1 production immediately after surgery'™>
Nelson et al. showed enhanced ET-1 production
immediately after surgery, with levels remaining

high until 3 hours after surgery and then falling on
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postoperative Day one®. This is thought to reflect
respiratory and circulatory stress, along with hemo-
dynamic changes, and hypoxia and ischemia at the
tissue level as a result of surgery. Since we did not
measure ET-1 until 6 hours after cesarean section,
we could not accurately compare the time course of
ET-1 levels after surgical procedures between our
preeclamptic patients and Nelson’s subjects. How-
ever, considering the fact that the plasma half-life of
ET-1is short (approximately 3.5 minutes)' the high
concentration of ET-1 found in preeclamptic women
on Day 0 (6~12 hours) after cesarean section sug-
gests that enhanced production of ET-1 may be sus-
tained by this time. Furthermore, high concentra-
tions of ET-1 were observed until postoperative Day
3. In contrast, it has been reported that ET-1 con-
centrations increased on day of vaginal delivery but
fell afterwards"”, as observed in the present subjects
undergoing vaginal delivery. Therefore, the findings
of high concentrations of plasma ET-1 by Day 3 in
women without preeclampsia and peak concentra-
tion in preeclamptic women on Day 0 followed by
high levels were clearly different from those found
after vaginal delivery.

Wound healing after surgical stress can be divided
into three stages which occur over time: inflamma-
tory stage, tissue formation and tissue remodeling.
The period up to postoperative days 3~4 corre-
sponds to the stages from inflammation to tissue for-
mation”. At this time, physiological substances
which enhance ET-1 production, such as transform-
ing growth factor-o, epidermal growth factor and
catecholamine are locally released'. Therefore, one
could assume that the rise in plasma ET-1 levels in
the non-preeclamptic pregnant women at this time
reflect at least an increase in ET-1 production due to
stimulation local to the wound site after cesarean
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section™”. The mechanism by which ET-1 production
is stimulated in the postoperative period may differe
between women with and without preeclampsia. We
need further investigations that include various pro-
files of surgical stress that stimulate production of
endothelin-1 as well as other vasoactive substances
during the process of wound healing.

As was observed in the time course of ET-1 after

cesarean section, AST and ALT levels have been re-
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ported to increase after surgical procedures in non-
preeclamptic women®. This is true on the present
results for AST and ALT in preeclamptic and non-
preeclamptic women after cesarean section. Tissue
trauma of uterine smooth muscle due to cesarean
section is assumed to cause the release of more ALT
and AST from injured cells into the circulation®
AST and ALT after cesarean section were not dif-
ferent between our preeclamptic and nonpreeclamp-
tic women.

ET-1 has binding sites at both vascular and non-
vascular sites distributed throughout the cardiac tis-
sue, renal tissue, adrenal glands, central nervous sys-
tem, lungs and gastrointestinal tract **. High con-
centrations of plasma ET-1 after cesarean section
may result not only from increased synthesis and
release but also from decreased extraction and deg-
radation of ET-1. As for the mechanism of the high
concentration of ET-1 after cesarean section, there
are no reports at present. Therefore, further study
is necessary to focus on the regulation of ET-1 after
cesarean section from the viewpoint of change in
these binding sites between women with and with-
out preeclampsia.

It has been thought that ET-1 is related to the
pathogenesis of HELLP syndrome, as well as
preeclampsia, by its regulatory functions on vascular
tone and potent vasoconstrictive effects' ®. However,
the main organ responsible for high plasma levels of
ET-1 in women with HELLP syndrome and pree-
clamptic pregnant women has not been clarified.
Hzkkinnen et al suggested ET-1 is mainly released
from the placenta during delivery, because of much
higher concentrations of ET-1 in the retroplacental
blood than in maternal plasma and cord blood"”. If so,
from immediately after cesarean section, the respon-
sible organ, where vascular endothelial cells mainly
release ET-1, may change from the placenta to in-
jured tissues due to cesarean section. Or extraction
or degradation of ET-1 may increase in other tissues.
We should await future studies to clarify this.

ET-1 increases platelet aggregation evoked by
adenosine diphosphate” and causes platelet activa-
tion"”. Platelet consumption and thrombus formation
have been reported after intravenous injection of

ET-1 in in-vivo animal studies"”. Furthermore,
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preeclampsia is known to be related with platelet ac-

tivation and intravascular platelet consumption® *.
Thus, it may be reasonable to consider that in-
creased ET-1 is closely associated with intravascular
platelet consumption in preeclamptic women even
after cesarean section. According to Shibai, 31% of
HELLP syndrome cases occur postpartum®. How-
ever, there is no literature concerning evidence of
whether cesarean section for preeclampsia is a pre-
disposing factor for postpartal thrombocytopenia and
HELLP syndrome to our knowledge. Also, our
results did not produce any clear evidence to clarify
whether surgical invasion associated with cesarean
section itself changes platelet function and causes
the onset of thrombocytopenia. However, we did find
a high plasma concentration of ET-1 levels in the
early postoperateive days and a relationship be-
tween increased ET-1 levels and decreased platelet
counts in women with preeclampsia. It is clinically
relevant to protect thrombocythopenia after cesar-
ean section. Future investigations should aim to clar-
ify the possibility that cesarean section in patients
with preeclampsia may lead to postpartal thrombo-

cytopenia.
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