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Abstract

The goal of the study was to measure and assess the c-reactive protein and uric acid levels in preeclampsia
patients. In the study, serum samples from 30 participants—15 preeclampsia patients and 15 healthy
pregnant women—were tested for levels of c-reactive protein and uric acid. The level of c-reactive protein
was determined using an enzymatic technique. The findings demonstrated that, at p0.05, the c-reactive
protein concentration was substantially higher in preeclampsia patients (4.770.9 mg/dl) than in healthy
pregnant women (1.30.39 mg/dl). Additionally, at p 0.05, preeclampsia patients had significantly higher uric
acid concentrations (8.973.35 mg/dl) than healthy pregnant women (3.60.5 mg/dl). These results suggest
that preeclampsia is associated with elevated levels of c-reactive protein and uric acid. Consequently, it
likely acts as a biochemical marker for preeclampsia.
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Introduction

Preeclampsia is a medical disease in which
pregnancy-related hypertension (blood pressure
more than or equal to 110/90 mmHg) develops in
conjunction with the presence of protein in the urine
(proteinuria).  Preeclampsia is a potentially
catastrophic condition that puts both the mother and
the fetus' lives in danger (Sibai et al, 2005).

Preeclampsia is a disorder unique to human
pregnancy that manifests as substantial proteinuria
and hypertension in a previously healthy woman on
or after the 20th week of pregnancy. It affects 2-8% of
pregnancies (Ghumiyyah and Sibai, 2012)

Early detection, careful monitoring, and treatment of
preeclampsia by appropriate prenatal care are
essential in preventing mortality related to
preeclampsia. Intrauterine fetal growth retardation,
low birth weight, fetal death, and neonatal death due
to complications of preterm delivery are common
parietal outcomes associated with preeclampsia.
(Hoque et al. 2008)

Preeclampsia is linked to oedema, proteinuria,
decreased renal function, maternal mortality,

placental insufficiency, and intrauterine fetal growth
retardation, according to Crook (2006). It is unclear
how these risk factors and preeclampsia are related.
The variations in risk between racial and ethnic
groups point to a significant genetic component in the
etiology of preeclampsia.

The acute phase protein known as C-reactive protein
(CRP) is made by the liver and is present in the blood.
Its level increases in response to a variety of
inflammatory circumstances in the body since it is an
acute phase protein (Pepys and Hirschfield, 2003).
Women with preeclampsia have changed levels of
inflammatory response mediators, such as C-reactive
protein (Teran et al, 2001).

The last byproduct of purine metabolism is uric acid.
Purines, such as adenosine guanine, are produced
when nucleic acids break down (Ochei and
kolhaktar,2008). The body's elevated uric acid
concentration is known as hyperuricemia. In
preeclampsia-related pregnancies, hyperuricemia is
a frequent finding. According to Power et al. (2006),
the clinical symptoms used to identify preeclampsia in
women frequently come before proteinuria and
hypertension. Uric acid in preeclampsia may have
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numerous causes, including accelerated tissue
breakdown, acidosis, and increased activity of the
enzyme xanthine oxidase/dehydrogenase (Johnson
et al, 2003). Either a reduced or increased uric acid
production has been implicated as the cause of
hyperuricemia in preeclampsia. While altered tubular
function and decreased uric acid clearance have both
been observed, Fay (1990) postulated that the
overproduction of uric acid may be due to increased
purine breakdown in the placenta (Jeyabalan and
Conrad,2007; Hill,1987; Fay,1990). Preeclampsia-
related hyperuricemia is typically seen as a sign of
renal impairment rather than a risk factor for the
disease's progression.

Preeclampsia is a serious pregnancy condition that
increases the risk of mortality and morbidity for both
the mother and the fetus. Preeclampsia requires more
study in order to enhance diagnosis, treatment, and
prevention. Preeclampsia research has not been
extensively conducted in Owerri, so the goal of this
study is to assess the levels of C-reactive protein and
uric acid in preeclampsia patients in Owerri, with the
hope that the pattern of results will aid in
preeclampsia clinical decision-making generally.

Materials And Methods
Study Area/Setting

This study was carried out in Imo State University
situated in Owerri metropolis; the capital city of Imo
State located in the tropical rainforest of South-
Eastern part of Nigeria. The major ethnic group is
Igbo, with a few people from other tribe resident
therein. The inhabitant are predominantly Christians
with few muslims and pagans. Owerri is located within
the South-East geopolitical zone of Nigeria and is
situated on latitude 50 271-50 311N and longitude
60 55-70 031 E.

Study Population

The study population consisted of 30 subjects
attending antenatal clinic at the Federal Medical
Centre Owerri, within the age of 25-40years. The 30
subjects were divided into two groups:

Group 1 are 15 preghant women with preeclampsia

Group 2 (control group) are 15 healthy pregnant
women with normal blood pressure.

Selection Criteria

The subjects selected for the study were based on the
following criteria: Pregnant women with systolic
blood pressure of 140mmHg or (Bp=140/90mmHg)
developed during pregnancy were selected for
preeclampsia group (group 1).

Healthy pregnant women with blood pressure were

selected for group 2 (control group).

Preeclampsia women and healthy pregnant women
whose informed consent were obtained.

Exclusive Criteria
The following subjects were excluded from the sudy:

Preeclampsia patients who had Bp=140mmHg before
being pregnant. Preeclampsia patients with a history
of diabetes, renal disease other cardiovascular illness
and symptomatic diseases.

Preeclampsia patients with known systemic disease,
as mentioned above. Preeclampsia patients whose
informed consent could not be obtained because they
were sceptical about the research work.

All these were investigated during routine interviews
and checked of medical records.

Sample Collection

In all subjects, about 5ml of venous blood were
collected by venepunture technique from antecubital
vein with 5ml disposable syringe. The whole blood
samples were dispensed into centrifuge test tubes
without anticoagulants and were immediately labelled
for proper identification. The centrifuge test tubes
containing the whole blood sample to clot. After that,
the centrifuge test tubes were loaded in the centrifuge

and were spun at 10,000rpm for 10 minutes using
wisperfuge model 1384 centrifuge (Samson
Holland). The supernatant serum was separated
from the sedimented clotted blood by using pasture
pipette to collect the serum and transferred it into a
sterile serum sample tube, which were again labelled
for proper identification. The serum samples obtained
were used for C-reactive protein estimation, and uric
acid estimation.

Laboratory Methods and Procedure

The reagents used in the research work were of
analytical grade. All the materials and reagents used
were listed in the appendix 1.

(a) Estimation of serum c-reactive protein(crp) by
latex agglutination slide test using c-reactive protein
reagent kit (agappe disnostics switzerland gmbh)

(b) Estimated of serum uric acid by enzymatic
spectrophotometric method using uric acid kit
(biosystem reagents).

Statistical Analysis

All the values were expressed as mean + standard
deviation. The statistical analysis was carried out
using student’s t-test to determine whether the
difference between two groups is statistically
significant or not when compared. Values with level of
significance (p<0>
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Table 1: Results showing the mean * standard deviation (X+SD) of the age, systolic blood pressure and the
diastolic blood pressure of preeclampsia women (the test group) and the healthy women (the control group).

Preeclampsia women Test

Healthy pregnant women control

group(n=15) group(n=15) P-value
Age (years) 31.7+4.05* 31.13+4.44 p>0.05
BP
Systolic (mmHg) 147.67+5.53* 119.46+3.03 p<0.05
Diastolic (mmHg) 95.07:+4.14* 78.20+3.60 p<0.05

Key: Statistically not different when compared with the control group (p>0.05).

Statistically different when compared with the control group (p<0>

Table 1: Shows that the value of the maternal age of
preeclampsia women 31.47 *4.05years was not
significantly different (p>0.05) when compared with
the value of the maternal age of healthy pregnant
women 31.13 + 4.44years. This could be suggestive
that age has no effect on preeclampsia.

As was expected, the values of the systolic blood
pressure and diastolic blood pressure of
preeclampsia women 147.67 + 5.53mmHg and 95.07
* 4.14mmHg respectively where significantly higher
(p<0>

Table 2: Results showing the mean * Standard deviation (xxSD) of the serum C-reactive protein (CRP) and serum uric of
preeclampsia women (the test group) and the healthy pregnant women (the control group).

Preeclampsia women test group Healthy pregnant women group

s (n215) (n=15) P-value
(Srﬁg;g;)CRP 4.77 + 0.95** 1.3+0.39 P<0.05
Serum uric acid 8.97 + 3.35% 3.6+05 P<0.05
(mg/dl)

Key: ** Statistically different when compared with the control group (p<0>

Table 2: Shows that the value of serum CRP of
preeclampsia women 4.77 + 0.95mg/dl was
significantly different (p<0>. Also, the same table
shows that the value of serum uric acid of
preeclampsia women 8.97 +3.35mg/dl was
significantly different (p<0>.

Discussion

The purpose of this study was to compare the serum
levels of c-reactive protein and uric acid in
preeclampsia patients with those of healthy controls.
It was discovered that preeclampsia patients' serum
levels of c-reactive protein were higher than those of
age-matched healthy women. Despite much
investigation, the physiopathology of preeclampsia
remains unclear (Myatt and Miodovink,1990).
Preeclampsia’'s development has been linked to a
number of etiologies. Preeclampsia's potential
pathogenic pathways have been hypothesized to
involve changes in endothelial function and
vasoactive substances (Robert and Redman, 1993).
It is believed that endothelial dysfunction and
inflammation play a significant part in the
pathophysiologic mechanism of preeclampsia (Kharb
et al, 1998). A sensitive indicator of tissue damage

and the inflammatory response that characterizes
preeclampsia is C-reactive protein (Redman et al,
1999). Membranes and nuclear antigens are cleared
by the scavenger action of C-reactive (Du clos, 1996).
Some academics have already looked into the link
between preeclampsia and c-reactive protein. In
those earlier investigations, preeclampsia was
associated with  greater C-reactive protein
concentrations (Teran et al, 2001; Okerengwo et al,
1990; Ghazavi et al, 2008). The current findings are
consistent with the theory that systemic inflammation
plays a role in the etiology of preeclampsia. According
to this study, preeclampsia patients' serum uric acid
levels were considerably greater than those of
pregnant women who were healthy. The primary
byproduct of purine metabolism is uric acid. The
kidneys filter, reabsorb, and secrete it. Either a
decrease in uric acid excretion or an increase in uric
acid synthesis has been identified as the cause of
hyperuricemia in preeclampsia. Preeclampsia may
also result in increased uric acid generation from
maternal, fetal, or placental tissue due to increased
tissue breakdown (increasing substrate availability)
and/or increased xanthine oxidase activity. While an
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increased breakdown of purines in the placenta as a
potential explanation for the overproduction of uric
acid in preeclampsia was proposed by Fay in 1990,
hyperuricemia has historically been attributed to renal
clearance as reflected by altered function (Jeyabalon
and Conrad, 2007; Hill 1987; Fay). The relationship
between hyperuricemia and preeclampsia has been
the subject of numerous studies by some researchers
(Redman et al, 1976; Ancien et al, 1990). Additionally,
in this study (Frank et al., 1991; Sanchezramos et al.,
1991), the prevalence of preeclampsia was evidently
significantly higher than that of healthy pregnant
women.

Conclusion

According to the study's findings, preeclampsia
patients have higher levels of serum uric acid and C-
reactive protein. Therefore, measuring serum uric
and C-reactive will aid in the identification and
treatment of preeclampsia patients.

References

1. Acien, P, Lloret, G., & Lloret, M. (1990). Perinatal
morbidity and  mortality in  pregnancy
hypertensive disorders: prognostic value of the
clinical and laboratory findings. International
Journal of Gynecology & Obstetrics, 32(3), 229-
235.

2. Choi, H. K., Atkinson, K., Karlson, E. W., Willett,
W., & Curhan, G. (2004). Purine-rich foods, dairy
and protein intake, and the risk of gout in
men. New England Journal of Medicine, 350(11),
1093-1103.

3. Crook, M.A., (2006). Clinic Chemistry and
metabolic.7th Edition Edward Arnold (unblisher)
Ltd. Horder Arnold. 10:158-159.

4. Du Clos, T. W. (1996). The interaction of C-
reactive protein and serum amyloid P component
with  nuclear antigens. Molecular  biology
reports, 23, 253-260.

5. Fay, R. A. (1990). Uric acid in pregnancy and
preeclampsia: an alternative
hypothesis. Australian and New Zealand Journal
of Obstetrics and Gynaecology, 30(2), 141-142.

6. Frenkel, Y., Barkai, G., Mashiach, S., Dolev, E.,
Zimlichman, R., & Weiss, M. (1991).
Hypocalciuria of preeclampsia is independent of
parathyroid hormone level. Obstetrics &
Gynecology, 77(5), 689-691.

7. Ghulmiyyah, L., & Sibai, B. (2012, February).
Maternal mortality from preeclampsia/eclampsia.
In Seminars in perinatology (Vol. 36, No. 1, pp.
56-59). WB Saunders.

8. Hill, L. M. (1978, November). Metabolism of uric
acid in normal and toxemic pregnancy. In Mayo
Clinic Proceedings (Vol. 53, No. 11, pp. 743-751).

9. Hoque, M. M., Bulbul, T., Mahal, M., & Ferdausi,
M. (2008). Serum homocysteine in pre-eclampsia
and eclampsia. Bangladesh Medical Research
Council Bulletin, 34(1), 16-20.

10. Jeyabalan, A., & Conrad, K. P. (2007). Renal
function during normal pregnancy and
preeclampsia. Frontiers in Bioscience-
Landmark, 12(7), 2425-2437.

11. Jeyabalan, A., Powers, R. W., Durica, A. R,
Harger, G. F., Roberts, J. M., & Ness, R. B.
(2008). Cigarette smoke exposure and
angiogenic  factors in  pregnancy and
preeclampsia. American journal of
hypertension, 21(8), 943-947.

12. Kharb, S., Gulati, N., Singh, V., & Singh, G. P.
(1998). Lipid Peroxidation andVitamin E Level s
in  Preeclampsia. Gynecologic and obstetric
investigation, 46(4), 238-240.

13. Myatt, L., & Miodovnik, M. (1999). Prediction of
preeclampsia. Seminars in perinatology, 23(1),
45-57.

14. Ochie, J., And Kolhatkar, A., (2008). Medical
Laboratory Science Theory and practice 7th
edition. Mc. Graw-Hill. 4118: -119.

15. Okerengwo, A. A., Williams, A. I. O., & Ibeziako,
P. A. (1990). Immunological studies on pre-
eclampsia in Nigerian women. International
Journal of Gynecology & Obstetrics, 33(2), 121-
125.

16. Pepys, M. B., & Hirschfield, G. M. (2003). C-
reactive protein: a critical update. The Journal of
clinical investigation, 111(12), 1805-1812.

17. Powers, R. W., Bodnar, L. M., Ness, R. B,
Cooper, K. M., Gallaher, M. J., Frank, M. P., ... &
Roberts, J. M. (2006). Uric acid concentrations in
early pregnancy among preeclamptic women with
gestational hyperuricemia at delivery. American
journal of obstetrics and gynecology, 194(1), 160-
el.

18. Redman, C. W., & Sargent, I. L. (2005). Latest
advances in understanding
preeclampsia. Science, 308(5728), 1592-1594.

19. Redman, C. W. G., Beilin, L. J., Bonnar, J., &
Wilkinson, R. H. (1976). Plasma-urate
measurements in predicting fetal death in
hypertensive pregnancy. The Lancet, 307(7974),
1370-1373.

20. Redman, C. W., Sacks, G. P., & Sargent, I. L.

Amaobi Rosecollet Ngozi, Nnodim Johnkennedy, (2022). Preeclampsia Patients in Owerri Metropolis: Studies Of C-Reactive Protein and Uric Acid Status. Journal

of Clinical and Medical Reviews. 1(2). DOI: 10.58489/2836-2330/008.

Page 4 of 5


https://www.mediresonline.org/journals/journal-of-clinical-and-medical-reviews
https://obgyn.onlinelibrary.wiley.com/doi/abs/10.1016/0020-7292(90)90350-T
https://obgyn.onlinelibrary.wiley.com/doi/abs/10.1016/0020-7292(90)90350-T
https://obgyn.onlinelibrary.wiley.com/doi/abs/10.1016/0020-7292(90)90350-T
https://obgyn.onlinelibrary.wiley.com/doi/abs/10.1016/0020-7292(90)90350-T
https://obgyn.onlinelibrary.wiley.com/doi/abs/10.1016/0020-7292(90)90350-T
https://obgyn.onlinelibrary.wiley.com/doi/abs/10.1016/0020-7292(90)90350-T
https://www.nejm.org/doi/full/10.1056/NEJMoa035700
https://www.nejm.org/doi/full/10.1056/NEJMoa035700
https://www.nejm.org/doi/full/10.1056/NEJMoa035700
https://www.nejm.org/doi/full/10.1056/NEJMoa035700
https://www.nejm.org/doi/full/10.1056/NEJMoa035700
https://www.worldcat.org/title/clinical-chemistry-metabolic-medicine/oclc/64957773
https://www.worldcat.org/title/clinical-chemistry-metabolic-medicine/oclc/64957773
https://www.worldcat.org/title/clinical-chemistry-metabolic-medicine/oclc/64957773
https://link.springer.com/article/10.1007/BF00351177
https://link.springer.com/article/10.1007/BF00351177
https://link.springer.com/article/10.1007/BF00351177
https://link.springer.com/article/10.1007/BF00351177
https://obgyn.onlinelibrary.wiley.com/doi/abs/10.1111/j.1479-828X.1990.tb03246.x
https://obgyn.onlinelibrary.wiley.com/doi/abs/10.1111/j.1479-828X.1990.tb03246.x
https://obgyn.onlinelibrary.wiley.com/doi/abs/10.1111/j.1479-828X.1990.tb03246.x
https://obgyn.onlinelibrary.wiley.com/doi/abs/10.1111/j.1479-828X.1990.tb03246.x
https://journals.lww.com/greenjournal/abstract/1991/05000/hypocalciuria_of_preeclampsia_is_independent_of.9.aspx
https://journals.lww.com/greenjournal/abstract/1991/05000/hypocalciuria_of_preeclampsia_is_independent_of.9.aspx
https://journals.lww.com/greenjournal/abstract/1991/05000/hypocalciuria_of_preeclampsia_is_independent_of.9.aspx
https://journals.lww.com/greenjournal/abstract/1991/05000/hypocalciuria_of_preeclampsia_is_independent_of.9.aspx
https://journals.lww.com/greenjournal/abstract/1991/05000/hypocalciuria_of_preeclampsia_is_independent_of.9.aspx
https://www.sciencedirect.com/science/article/abs/pii/S0146000511001571
https://www.sciencedirect.com/science/article/abs/pii/S0146000511001571
https://www.sciencedirect.com/science/article/abs/pii/S0146000511001571
https://www.sciencedirect.com/science/article/abs/pii/S0146000511001571
https://europepmc.org/article/med/713603
https://europepmc.org/article/med/713603
https://europepmc.org/article/med/713603
https://pubmed.ncbi.nlm.nih.gov/18783072/
https://pubmed.ncbi.nlm.nih.gov/18783072/
https://pubmed.ncbi.nlm.nih.gov/18783072/
https://pubmed.ncbi.nlm.nih.gov/18783072/
https://pubmed.ncbi.nlm.nih.gov/17127252/
https://pubmed.ncbi.nlm.nih.gov/17127252/
https://pubmed.ncbi.nlm.nih.gov/17127252/
https://pubmed.ncbi.nlm.nih.gov/17127252/
https://academic.oup.com/ajh/article/21/8/943/227433
https://academic.oup.com/ajh/article/21/8/943/227433
https://academic.oup.com/ajh/article/21/8/943/227433
https://academic.oup.com/ajh/article/21/8/943/227433
https://academic.oup.com/ajh/article/21/8/943/227433
https://academic.oup.com/ajh/article/21/8/943/227433
https://karger.com/goi/article-abstract/46/4/238/151651/Lipid-Peroxidation-andVitamin-E-Level-s-in?redirectedFrom=fulltext
https://karger.com/goi/article-abstract/46/4/238/151651/Lipid-Peroxidation-andVitamin-E-Level-s-in?redirectedFrom=fulltext
https://karger.com/goi/article-abstract/46/4/238/151651/Lipid-Peroxidation-andVitamin-E-Level-s-in?redirectedFrom=fulltext
https://karger.com/goi/article-abstract/46/4/238/151651/Lipid-Peroxidation-andVitamin-E-Level-s-in?redirectedFrom=fulltext
https://pubmed.ncbi.nlm.nih.gov/10102170/
https://pubmed.ncbi.nlm.nih.gov/10102170/
https://pubmed.ncbi.nlm.nih.gov/10102170/
https://www.sciencedirect.com/science/article/abs/pii/0020729290905848
https://www.sciencedirect.com/science/article/abs/pii/0020729290905848
https://www.sciencedirect.com/science/article/abs/pii/0020729290905848
https://www.sciencedirect.com/science/article/abs/pii/0020729290905848
https://www.sciencedirect.com/science/article/abs/pii/0020729290905848
https://www.jci.org/articles/view/18921
https://www.jci.org/articles/view/18921
https://www.jci.org/articles/view/18921
https://www.sciencedirect.com/science/article/abs/pii/S0002937805009695
https://www.sciencedirect.com/science/article/abs/pii/S0002937805009695
https://www.sciencedirect.com/science/article/abs/pii/S0002937805009695
https://www.sciencedirect.com/science/article/abs/pii/S0002937805009695
https://www.sciencedirect.com/science/article/abs/pii/S0002937805009695
https://www.sciencedirect.com/science/article/abs/pii/S0002937805009695
https://www.sciencedirect.com/science/article/abs/pii/S0002937805009695
https://www.science.org/doi/abs/10.1126/science.1111726
https://www.science.org/doi/abs/10.1126/science.1111726
https://www.science.org/doi/abs/10.1126/science.1111726
https://www.sciencedirect.com/science/article/abs/pii/S0140673676930245
https://www.sciencedirect.com/science/article/abs/pii/S0140673676930245
https://www.sciencedirect.com/science/article/abs/pii/S0140673676930245
https://www.sciencedirect.com/science/article/abs/pii/S0140673676930245
https://www.sciencedirect.com/science/article/abs/pii/S0140673676930245
https://www.sciencedirect.com/science/article/abs/pii/S0002937899702395

21.

22.

23.

24,

25,

26.

27.

(1999). Preeclampsia: an excessive maternal
inflammatory response to pregnancy. American
journal of obstetrics and gynecology, 180(2), 499-
506.

Roberts, J. M., & Redman, C. W. (1993). Pre-
eclampsia: more than pregnancy-induced
hypertension. The Lancet, 341(8858), 1447-
1451.

Roberts, J. M., Bodnar, L. M., Lain, K. Y., Hubel,
C. A., Markovic, N., Ness, R. B., & Powers, R. W.
(2005). Uric acid is as important as proteinuria in
identifying fetal risk in women with gestational
hypertension. Hypertension, 46(6), 1263-1269.

Sanchez-Ramos, L. U. I. S., Sandroni, S. T. E. P.
H. E. N., Andres, F. J., & Kaunitz, A. M. (1991).
Calcium excretion in preeclampsia. Obstetrics
and gynecology, 77(4), 510-513.

Sibai, B. M. (1990). The HELLP syndrome
(hemolysis, elevated liver enzymes, and low
platelets): much ado about nothing?. American
journal of obstetrics and gynecology, 162(2), 311-
316.

Sibai, B. M., el-Nazer, A., & Gonzalez-Ruiz, A.
(1986). Severe preeclampsia-eclampsia in young
primigravid women: subsequent pregnancy
outcome and remote prognosis. American journal
of obstetrics and gynecology, 155(5), 1011-
1016.

Sibai, B., Dekker, G., & Kupferminc, M. (2005).
Pre-eclampsia. Lancet (London,
England), 365(9461), 785-799.

Teran, E., Escudero, C., Moya, W., Flores, M.,
Vallance, P., & Lopez-Jaramillo, P. (2001).
Elevated C-reactive protein and pro-inflammatory
cytokines in  Andean women with pre-
eclampsia. International Journal of Gynecology &
Obstetrics, 75(3), 243-249.

Journal of Clinical and Medical Reviews

Amaobi Rosecollet Ngozi, Nnodim Johnkennedy, (2022). Preeclampsia Patients in Owerri Metropolis: Studies Of C-Reactive Protein and Uric Acid Status. Journal
of Clinical and Medical Reviews. 1(2). DOI: 10.58489/2836-2330/008.

Page 5 of 5


https://www.mediresonline.org/journals/journal-of-clinical-and-medical-reviews
https://www.sciencedirect.com/science/article/abs/pii/S0002937899702395
https://www.sciencedirect.com/science/article/abs/pii/S0002937899702395
https://www.sciencedirect.com/science/article/abs/pii/S0002937899702395
https://www.sciencedirect.com/science/article/abs/pii/S0002937899702395
https://pubmed.ncbi.nlm.nih.gov/8099148/
https://pubmed.ncbi.nlm.nih.gov/8099148/
https://pubmed.ncbi.nlm.nih.gov/8099148/
https://pubmed.ncbi.nlm.nih.gov/8099148/
https://www.ahajournals.org/doi/full/10.1161/01.HYP.0000188703.27002.14
https://www.ahajournals.org/doi/full/10.1161/01.HYP.0000188703.27002.14
https://www.ahajournals.org/doi/full/10.1161/01.HYP.0000188703.27002.14
https://www.ahajournals.org/doi/full/10.1161/01.HYP.0000188703.27002.14
https://www.ahajournals.org/doi/full/10.1161/01.HYP.0000188703.27002.14
https://europepmc.org/article/med/2002971
https://europepmc.org/article/med/2002971
https://europepmc.org/article/med/2002971
https://europepmc.org/article/med/2002971
https://www.sciencedirect.com/science/article/abs/pii/000293789090376I
https://www.sciencedirect.com/science/article/abs/pii/000293789090376I
https://www.sciencedirect.com/science/article/abs/pii/000293789090376I
https://www.sciencedirect.com/science/article/abs/pii/000293789090376I
https://www.sciencedirect.com/science/article/abs/pii/000293789090376I
https://pubmed.ncbi.nlm.nih.gov/3777042/
https://pubmed.ncbi.nlm.nih.gov/3777042/
https://pubmed.ncbi.nlm.nih.gov/3777042/
https://pubmed.ncbi.nlm.nih.gov/3777042/
https://pubmed.ncbi.nlm.nih.gov/3777042/
https://pubmed.ncbi.nlm.nih.gov/3777042/
https://pubmed.ncbi.nlm.nih.gov/15733721/
https://pubmed.ncbi.nlm.nih.gov/15733721/
https://pubmed.ncbi.nlm.nih.gov/15733721/
https://www.sciencedirect.com/science/article/abs/pii/S0020729201004994
https://www.sciencedirect.com/science/article/abs/pii/S0020729201004994
https://www.sciencedirect.com/science/article/abs/pii/S0020729201004994
https://www.sciencedirect.com/science/article/abs/pii/S0020729201004994
https://www.sciencedirect.com/science/article/abs/pii/S0020729201004994
https://www.sciencedirect.com/science/article/abs/pii/S0020729201004994

