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Abstract

Background: Activin A (ACV-A), a member of the transforming growth factor-beta (TGF-beta)

superfamily that regulates follicular growth hormone (FSH) secretion and initiates intracellular
Received: March, 2024 signaling pathways, is essential to reproductive regulation. ACV-A is involved in regulating cellular
Revised: July, 2024 proliferation, differentiation, apoptosis, and homeostasis, among other biological processes. The
Accepted: July, 2024  pituitary gland, the gonads, and other organs all secrete ACV-A, which is made up of two beta A (BA)
Published: Dec.2024  subunits.

Objectives: To compare the serum concentrations of ACV-A in women diagnosed with missed

abortion (MA) or ectopic pregnancy (EP) with those of healthy controls.

Methods: The study was conducted in the gynecology departments of the Medical City - Baghdad

Teaching Hospital and Al-Kut Obstetrics and Gynecology Hospital from October 2023 to January

2024. A total of 120 women aged between 18 and 45 years participated in the study; An ectopic

pregnancy was diagnosed in 30 of them, 30 had a missed miscarriage, and the remaining 60 were

considered a control group. ACV-A and beta-human chorionic gonadotropin (B-HCG) levels were

measured by the enzyme-linked immunosorbent assay (ELIZA) method.

Results: The control group had a significantly lower mean £ SD of ACV-A (773.6 + 130.26 pg/ml) in

comparison to the EP group (1408.1 + 219.02 pg/ml) and the MA group (1200.9 + 199.31). In

addition, patients in the ectopic group had a significantly lower mean+ SD of ACV-A than patients in

the missed abortion group.

Conclusion: Serum Activin A levels can be used as an indicator of ectopic pregnancy and missed

abortions. A novel biomarker for evaluating women who have an ectopic pregnancy could be the level

of HCG in their serum at a cutoff value of greater than 236 ng/ml.
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Introduction:

Ectopic pregnancy (EP) refers to fertilized eggs
implanted outside of the uterus, typically in the
Fallopian tubes (98%) (1). It may be linked to a
genetic defect that results in an aberrant
development (2). Women with an EP may
experience vague symptoms like pain in the lower

(6). The known potential causes include infections,
fetal rejection by the mother's immune system, and
environmental factors (7). Defects in the embryonic
chromosome have been identified as the most
common cause of unsuccessful pregnancies (8).
Identifying the cause of the (MA) can help in

abdomen and vaginal bleeding. These symptoms
frequently mimic the clinical presentation of trauma,
kidney stones, and hepatitis (3). When a blastocyst
embeds itself some place other than the coating of
the uterus, this condition is known as an ectopic
pregnancy (4). Vaginal infections, intrauterine
devices (IUDs), assisted reproductive technologies
(ARTS), and previous EP are additional established
risk factors for EP (5). A "missed abortion" is the
type of spontaneous abortion in which the embryo
has already died but with a closed cervical ostium
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speeding up the diagnostic process, giving a precise
estimate of the likelihood of a recurrence, and
providing comfort and direction (9). Human
chorionic gonadotropin beta, (B-HCG) is detected in
the maternal blood two days after implantation (10),
and together with transvaginal ultrasound (TVUS)
have become standard procedures in the evaluation
of difficulties connected with early pregnancy (11).
ACV-A is a bi functional glycoprotein that belongs
to a class of growth factors called transforming
growth factor - B (TGF-B). ACV-A secretion has
been demonstrated by many reproductive tissues,
such as the ovaries, the uterine cavity, the testicles,
the endometrium, and the pituitary gland (12).
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Predicting and diagnosing preeclampsia in the
second and third trimesters of pregnancy has been
made easier by ACV-A (13). Numerous biologic
fluids (cerebrospinal fluid, cord blood, peripheral
blood and urine) showed elevated ACV-A levels
early in life in fetuses and newborns who had been
subjected to chronic and acute oxygen deprivation,
perinatal death by asphyxia, and cerebral bleeding
(14). Thus the current study established to compare
the serum concentrations of ACV-A in women
diagnosed with missed abortion (MA) or ectopic
pregnancy (EP) with those of healthy controls.

Patients and Methods:

A case-control study was carried out in the
gynecological wards of the Medical City Teaching
Hospital in Baghdad and Al-Kut Hospital for
Gynecology and Obstetrics from October 2023 to
January 2024. A total of 120 women between the
ages of 18 and 45 years participated in the study.
Thirty women had an ectopic pregnancy, 30 had
missed abortions, and the remaining 60 were healthy
pregnant controls. The concentration of serum
activin A and B-HCG was measured at Al-Kut
Hospital for obstetrics and gynecology using the
ELISA method. The study questionnaire included
demographic characteristics such as age and body

mass index classified according to the classification
of the World Health Organization (15).

Blood samples were taken from the participants after
obtaining their consent to the blood drawing
procedure.

Laboratory tests were conducted in one of the
private laboratories in Baghdad and in Al-Kut
Hospital for Gynecology, where blood samples were
drawn from the patients and serum ACV-A and -
HCG were measured using the ELISA method.

Statistical Analysis:

The data was analyzed using SPSS version 25.0
software. Frequencies, percentages, means and
stander deviations were used to describe the
data. Graphs were used to present the data. The Chi-
square test was used to test associations between
qualitative variables and the independent t test was
used to test differences of mean between two
quantitative variables.

Results:

The distribution of the cases and controls by age and
BMI is shown in Table 1. The table shows that there
were no statistically significant associations between
these two variables in the study groups.

Table 1: Distribution of the study groups by age and BMI

Variables Categories Study Groups — No. (%) Total No. (%) p- value
Controls EP MA

Age group< 20 6(10.0) 5(16.7) 6(20.0) 17 (14.2) 0.96
(Years) 21-35 48 (80.0) 21(70.0) 18 (60.0) 87 (72.5)

>35 6(10.0) 4(13.3) 6(20.0) 16 (13.3)
BMI Low 4(6.7) 1(3.3) 2(6.7) 7(5.8) 0.50
(kg/m2) Normal 36 (60.0) 19(633) 15 (50.0) 70 (58.3)

Overweight 18(30.0) 10(33.3) 12 (40.0) 40 (33.3)

Obese 2(33) 00) 13.3) 3(2.5)
Total (100.0%) 60 30 30 120 120

Table 2 shows the mean + SD of Activin-A and B-HCG in the three study groups. The control group had a
significantly lower mean £ SD of ACV-A compared to the EP group and the MA group. In addition, the mean of the
EP group was significantly lower than that of the MA group. The mean + SD of B-HCG was lowest in the EP

group followed by the MA group and the controls.

Table 2: Meanz SD of ACV-A and B-HCG in the study groups

Mean+SD  Study Groups Total p-
Controls EP MA value

ACV-A 773.6 £130.26 1408.06 + 219.02 1848.24 +222.37 (39.93) 1200.86 +199.31 (36.38) <0.001*

abc (16.18) (39.98)

B-HCG *b  382.0 +80.21 284.5 + 40.65 329.7 £ 70.94 337.5+78.41 <

¢ (13.26) (7.42) (12.95) (9.84) 0.001*

a: Controlsand EP, b: Controlsand MA c: EP and MA, *p-value is significant

Activin-A had the largest AUC (0.766) with a cut-off level of >236, with 100% sensitivity and 67% specificity, to
help distinguish EP from the other categories. p- HCG had the lowest AUC (0.688) with a cut-off level of >1027,
with 93% sensitivity and 69% specificity, as shown in Table 3.
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Table 3: ROC test for biochemical markers in EP

(16) who found that age is not significantly
associated with the risk of EP. Salem (17) reported

offp-value Sensitivity Specificitgon-significant differences in patient’s age between

controls and MA cases. In the current study the

patients
Test Result Variables ~ AUC Cut
value
ACV-A 0.688 >1027 0.002 100% 67%
B-HCG 0.766  >236 0.000 93% 69%

mean age of the MA group was higher than that of
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Figure 1: ROC curve for biochemical markers in
the EP group

Activin-A had the largest AUC of 0.97 and a cutoff
value of >1531, with 93% sensitivity and 92.2%
specificity, with the objective of distinguishing
patients who had MA from other patients, whereas f3-
HCG had the lowest AUC of 0.88 and a cutoff value
of >261 and 93.3% sensitivity and 77% specificity,
as shown in Table 4.

Table 4: ROC test for the biochemical markers in
the MA group

Test ResultArea Cut  offSensitivity Specificity p-value
Variables value

ACV-A 0.97 >1531 93% 92.2% <0.001
B-HCG 0.88 >261 93.3% 77% <0.001

Sensitivity

ROC Curve

Seurce of the
] Curve
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/ ~——Human CGB(B-HcG)
K Referance Line
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Figure 2: ROC curve for the biochemical markers
in the MA group

Discussion:

The findings of the current study regarding the not-
significant distribution of the three study groups by
age and BMI are in agreement with that of Suliman

)
B(B-HCG)

the controls. Zakira (18) reported a mean age of 28
years for the control group and 31 years for the MA
group. Women between 25-29 years of age had the
lowest chance of MA, while those 45 years old or
over were the highest. The findings of the current
study of the significant differences in mean ACV-A
among the three groups are in agreement with those
of Humadi (19) who reported that a successful
pregnancy has considerably greater serum levels of
ACV-A, than a failed pregnancy. It appears that
cytotrophoblasts secrete ACV-A, and that aberrant
decidualization with poorly implanted trophoblasts
is typically seen during tubal pregnancy.
Conversely, in heterogeneous ectopic pregnancies
(one fetus inside the uterus), increased serum ACV-
A may be detected. The current investigation found
significant differences in the mean B-HCG among
the three study groups. Lu (20) found that the only
biomarker that is often and widely utilized in
medical care is B-HCG. Although B-HCG is not
sufficient to diagnose EP on its own, it can be useful
in recognizing patients who need more frequent
screening for early pregnancy loss. For an effective
intrauterine pregnancy (IUP), there should be a
minimum 53% increase in B-HCG over a period of
48 hours. But such a strategy involves multiple
follow-ups over a few days for EPs, which prolongs
the possibility of tubal rupture. On the other hand,
the study of Daponte A (21) supports the idea that it is
possible to distinguish between an IUP and a MA or
EP with just one measurement of ACV-A at 6-8
weeks of gestation. More significantly, the current
research shows that serum ACV-A can help to
distinguish between an EP and an MA. However,
there has been contradictory research looking into
the use of serum ACV-A for this purpose. Serum
ACV-A levels in pregnancy were shown to increase
by 69-fold (with a broad range of values) from 700 +
200 pg/mL at weeks 6-7 to a peak of 45,900 + 54,000
pg/mL between weeks 38 and 39. It appears that this
mechanism can be further impaired in EP and
perhaps even more so in unsuccessful pregnancies.
Lower levels of ACV-A in EPs have been compared
to those in other failed pregnancies; it has been
suggested that this could be because the ectopic
trophoblast finds it difficult to implant correctly,
which compromises the decidualization process.
Additionally, some EPs may have more active
trophoblasts and behave more like 1UPs, while other
EPs will be failing and behave more like failing
MAs Daponte (21) discovered that there is a weak
association between B-HCG and ACV-A in IUPs,
suggesting a moderate but statistically significant
association. Muttukrishna (22) found that in women
with a subsequent miscarriage, there was a positive
correlation  between  plasma ACV-A and



progesterone, estradiol, and HCG. To distinguish EP
from other groups, B-HCG had the highest AUC,
high sensitivity and moderate specificity. The most
widely used serological marker of EP, B-HCG, is
crucial for the early detection of EP. As per our
experimental findings, low levels of B-HCG may
raise suspicions about EP, however B-HCG by itself
neither supports or disproves EP. On the other hand,
Ray (23) found with a high sensitivity, specificity,
and positive predictive value, ROC analyses showed
that pre-treatment levels B-HcG of <4000 mIU/ml
had a greater likelihood of successful outcome after
medical management.

Receiver Operation Characteristic (ROC) and
Area Under the Curve (AUC)

B-HCG is the most widely used serological
biomarker of EP and is crucial for the identification
of early EP. Although low levels of B-HCG can raise
suspicions about EP, they do not definitively confirm
or rule out the condition as suggested by Marion (24).
A moderate sensitivity and specificity were obtained
with the cutoff of B-HCG of 24,300 mIU/mL. Ray
(23) also found a moderate sensitivity and
specificity, a favorable positive predictive value of
90.3%, and a negative predictive value of 75%, ROC
analyses indicated that a pre-treatment processes f3-
HCG levels.

Conclusions:

Serum Activin A levels can be used as an indicator
of ectopic pregnancy and missed abortion. Serum f3-
HCG level at a cutoff value of >236, ng/ml may be a
novel biomarker for the assessment of women with
ectopic pregnancy.

Authors’ declaration:

We confirm that all the Figures and Tables in the
manuscript belong to the current study. Besides, the
Figures and images, which do not belong to the
current study, have been given permission for re-
publication attached to the manuscript. Authors sign
on ethical consideration’s  Approval-Ethical
Clearance: The project was approved by the local
ethical committee in (Place where the research was
conducted or samples collected and treated)
according to the code number (43) on (20/ 05/
2024).

Conflicts of Interest: None.

Funding: None.

Authors’ Contributions:

Study conception & design: (Manal K Rasheed).
Literature search: (Manal K Rasheed). Data
acquisition: (Hussein Mohan Rafik & Farah Abdul
Hussein Salih). Data analysis & interpretation:
(Hussein Mohan Rafik & Farah Abdul Hussein Salih
).Manuscript preparation: (Hussein Mohan Rafik).
Manuscript editing & review: (Manal K Rasheed).

References:

Shallal MM, Ali YN, Al-Asadi FA. Evaluation of
Most Common Microorganisms Associated with
Ectopic Pregnancy by Real Time PCR Among Iraqi
Women. Journal of Pharmaceutical Negative
Results. 2022 Sep 22;13(3):680-4.
https://doi.org/10.47750/pnr.2021.13.03.102 .

2. Di Gennaro D, Damiani GR, Muzzupapa G,
Stomati M, Cicinelli R, Gaetani M, et al. Ectopic
pregnancy: An overview. Clinical and Experimental
Obstetrics & Gynecology. 2022 Nov 22;49(12):262.
https://doi.org/10.31083/j.ce094912262.

3. Mullany K, Minneci M, Monjazeb R, C. Coiado O.
Overview of ectopic pregnancy diagnosis,
management, and innovation. Women's Health.
2023; https://doi.org/10.1177/17455057231160349.
4. Jiménez-Oliver KD, Ortiz MI, Barragan-Ramirez
G. Ectopic Pregnancy: Incidence Associated with
Fertility Treatment. Clinical and Experimental
Obstetrics & Gynecology. 2023 Nov 22;50(11):233.
https://doi.org/10.31083/j.ce0g5011233.

5. Al Naimi A, Moore P, Briuggmann D, Krysa L,
Louwen F, Bahlmann F. Ectopic pregnancy: a
single-center ~ experience  over ten  years.
Reproductive biology and endocrinology. 2021
Dec;19:1-6.
https://doi.org/10.1186/s12958-021-00761-w

6. Jiang WZ, Yang XL, Luo JR. Risk factors for
missed abortion: retrospective analysis of a single
institution's experience. Reproductive Biology and
Endocrinology. 2022 Aug 9;20(1):115.
https://doi.org/10.1186/s12958-022-00987-2

7. Hamid ZA, Zangor JR, Bayati AH, Ali SH.
Assessment of CD56 and CD14 by IHC in Placental
tissues from women with miscarriage. JFac Med
Baghdad. 2017 Jul 2;59(2):170-4.
https://doi.org/10.32007/jfacmedbagdad.592131

8. Li X, Kang H, Yin H, Liu T, Hou Q, Yu X, et al.
How many missed abortions are caused by
embryonic chromosomal abnormalities and what are
their risk factors? Frontiers in  Genetics
(https://www.frontiersin.org/journals/genetics).
2023

Jan 4;13:1058261.
https://doi.org/10.3389/fgene.2022.1058261

9. Zeng W, Qi H, Du Y, Cai L, Wen X, Wan Q, et al.
Analysis of potential copy- number variations and
genes associated with first-trimester missed
abortion. Heliyon. 2023 Aug 1;9(8).
https://doi.org/10.1016/j.heliyon.2023.e18868.

10. Jar-Allah T, Hognert H, Kdcher L, Berggren L,
Fiala C, Milsom I, et al. Detection of ectopic
pregnancy and serum beta hCG levels in women
undergoing very early medical abortion: a
retrospective cohort study. The European Journal of
Contraception & Reproductive Health Care. 2022
May 4;27(3):240-6.
https://doi.org/10.1080/13625187.2022.2025587

11. Larrain D, Caradeux J. -Human Chorionic
Gonadotropin Dynamics in Early Gestational
Events: A Practical and Updated Reappraisal.



https://doi.org/10.47750/pnr.2021.13.03.102
https://doi.org/10.31083/j.ceog4912262
https://doi.org/10.1177/17455057231160349
https://doi.org/10.31083/j.ceog5011233
https://doi.org/10.1186/s12958-021-00761-w
https://doi.org/10.1186/s12958-022-00987-2
https://doi.org/10.32007/jfacmedbagdad.592131
https://doi.org/10.3389/fgene.2022.1058261
https://doi.org/10.1016/j.heliyon.2023.e18868
https://doi.org/10.1080/13625187.2022.2025587

The Role of Activin A Levels, Body Mass Index and Beta-Human Chorionic Gonadotropin in
A Study on a Group of Iragi Women

Ectopic Pregnancies and Missed Abortions

Obstetrics and Gynecology International. 2024 Mar
7;2024. https://doi.org/10.1155/2024/8351132

12. Barber CV, Jennifer HY, Rahman RA, Wallace
EM, Palmer KR, Marshall SA. Activin A and
pathologies of pregnancy: a review. Placenta. 2023
May 1;136:35-41.
https://doi.org/10.1016/j.placenta.2023.03.008

13. Liu M, Niu Y, Ma K, Leung PC, Chen ZJ, Wei D,
et al. Identification of novel first- trimester serum
biomarkers for early prediction of preeclampsia.
Journal of Translational Medicine. 2023 Sep
18;21(1):634.
https://doi.org/10.1186/s12967-023-04472-1

14. Picone S, Ritieni A, Fabiano A, Graziani G,
Paolillo P, Livolti G, et al. Lutein levels in arterial
cord blood correlate with neuroprotein activin A in
healthy preterm and term newborns: A trophic role
for lutein? Clinical Biochemistry. 2018 Feb 1;52:80-
4. https://doi.org/10.1016/j.clinbiochem.2017.11.017
15. Bagci A, Aksoy F, Bas HA, Isik IB, Orhan H. The
effect of systolic and diastolic blood pressure on Tp-
e interval in patients divided according to World
Health Organization classification for body mass
index. Clinical and Experimental Hypertension.
2021 Oct 3;43(7):642-6.
https://doi.org/10.1080/10641963.2021.1925684

16. Suliman AA, Ahmed HS, Hammad KM, Alsiddig
1J, Abdelgader MA, Elhag AO, et al. Ectopic
Pregnancy Risk Factors Presentation and
Management Outcomes. Clinical Journal of
Obstetrics and Gynecology. 2023 Sep 29;8(3):143-9.
https://doi.org/10.29328/journal.cjog.1001143

17. Salem S. Relationship Between Vitamin B12 and
Spontaneous Abortion.  Alg J Med App Sci.
2023;6(2):552-556.
https://doi.org/10.5281/zen0do.8363445

Hussein M. Rafak et al

18. Zakira S, Hardianto G. Risk factors associated
with spontaneous abortion in Dr. Soetomo General
Hospital Surabaya: a case-control study. Jurnal
Kebidanan Midwiferia. 2021 Jun 9; 7(1): 65-80.
https://doi.org/10.21070/midwiferia.v7i1.1125

19. Al-Maini EHH, Abd Al-Kadir IT, Al-Saadi RA.
The Role of Activin A and follistatin in the
Differentiation ~ between  viable intrauterine
pregnancy From Missed Miscarriage and Ectopic
pregnancy. Asian Journal of Pharmaceutical and
Clinical Research. 2019;12(12):6
https://doi.org/10.22159/ajpcr.2019.v12i12.36259
20. Lu Q, Wang Y, Sun X, Li Y, Wang J, Zhou Y, et
al. The diagnostic role of the f-hCG discriminatory
zone combined with the endometrial pattern for
ectopic pregnancy in Chinese women. Scientific
reports. 2019 Sep 24; 9(1):13781.
https://doi.org/10.1038/s41598-019-50151-x

21. Daponte A, Deligeoroglou E, Garas A,
Pournaras S, Hadjichristodoulou C, Messinis IE.
Activin A and follistatin as biomarkers for ectopic
pregnancy and missed abortion. Disease markers.
2013 Oct 7;35:497-503.
https://doi.org/10.1155/2013/969473

22. Muttukrishna S, Jauniaux E, Greenwold N,
McGarrigle H, Jivraj S, Carter S, et al. Circulating
levels of inhibin A, activin A and follistatin in missed
and recurrent miscarriages. Human Reproduction.
2002 Dec 1; 17(12): 3072-8.
https://doi.org/10.1093/humrep/17.12.3072

23. Ray A, Gaur A, Kumari S. Predictors of
successful medical management with methotrexate
in unruptured tubal ectopic pregnancy. Cureus.
2022 Nov;14(11).
https://doi.org/10.7759/cureus.31923 .

How to Cite this Article

Rafak HM, Kamal Rasheed M, Salih FA. The
role of activin A levels, body mass index and
beta-human chorionic gonadotropin in ectopic
pregnancies and missed abortions — A study on a
group of Iragi women. J Fac Med Baghdad
[Internet]. Available
from: https://igimc.uobaghdad.edu.ig/index.php/
19JFacMedBaghdad36/article/view/2360

J Fac Med Baghdad

429

Vol.66 No. 4, 2024


https://doi.org/10.1155/2024/8351132
https://doi.org/10.1016/j.placenta.2023.03.008
https://doi.org/10.1186/s12967-023-04472-1
https://doi.org/10.1016/j.clinbiochem.2017.11.017
https://doi.org/10.1080/10641963.2021.1925684
https://doi.org/10.29328/journal.cjog.1001143
https://doi.org/10.5281/zenodo.8363445
https://doi.org/10.21070/midwiferia.v7i1.1125
https://doi.org/10.22159/ajpcr.2019.v12i12.36259
https://doi.org/10.1038/s41598-019-50151-x
https://doi.org/10.1155/2013/969473
https://doi.org/10.1093/humrep/17.12.3072
https://doi.org/10.7759/cureus.31923
https://iqjmc.uobaghdad.edu.iq/index.php/19JFacMedBaghdad36/article/view/2360
https://iqjmc.uobaghdad.edu.iq/index.php/19JFacMedBaghdad36/article/view/2360

The Role of Activin A Levels, Body Mass Index and Beta-Human Chorionic Gonadotropin in Hussein M. Rafak et al
Ectopic Pregnancies and Missed Abortions — A Study on a Group of Iragi Women

ARSI il e 58l A\ sl S isag (BMI) ) Uy papda Aol a6 g oy (B-HIC.G) ¥lag 7 45 sl il o
il ) gl ¢ o gana o Al algay)

.d‘j.“ ey Al ;\Mle ckal) fgls ‘@Qﬂ\ ¢ Laasd) &Jﬂ‘ é;é) Ol ga e
LAl (318 318y Aaaly cdall S Abal) sl £ jdc audiy JlaS Jlia
WAl Ny 3 daaly clal) ALS (gl g Al £ b Al Cppeal) e 7 b

Ly

oal) saill ) ga 1A ol A (TGF-beta) bis Jsaal) saill dale dluad & smc 585 cActivin A (ACV-A) ax :dayl) 4418
LAl Cisay ol (LA IS aani 3 ACV-A &y S adlasil U5 (LA iy <l Y1 & jle oy 5 (FSH)
O 05Sh A ACV-A Y elaae g Al aaall y dpalaill saxd) 58 o ,aY) daa sl sl clilaad) G e el 585 e uall
(AGR) BA Gfie A G s

el zoi daally (MA) cildll algaYl ogidbial el o3 (S eludll (3 pall Jias B Activin A <) S 5 4 jlia sl
Y 038 e sh e Gl ¥ DU planal) Clandl (ge Aasliall Lisall 653 g gall &l aa (EP)

3 3 S 5 el ial oY € sSI) e 5 (catlail Slany A - calal) Aigae A elul) (ol el ALl 8 dul Al oy e sdagiall g cA)
: 2024 5 ) 2023 55T (e s 5l

L)G-.-EJ:SO_} su@.x.o:}()‘ﬁ?:.‘).“ C‘)LAM\UA;‘&::‘?-’_S tile 45 lgu:\JLJAJLAG‘ CJ\)SS'&\)A\ 1204;:}.4;&\.“@\);3\@&)\.‘1)
B-) A nill Ly dpapiiall Al 222l dgas 505 ACV-A Dl siss (el o3 Aol e ganaS () ey Gl 60 ) ailS 5 02 58k (algal
(ELIZA) a2 53¥0L Lo yall e lidl) (aliaio¥) duslia 43, )k 3ol 5 (HCG

1408.1) EP e sanay & jlia (o / al & 50 130.26 + 773.6) ACV-A I SD £ s Jil Jaws st ddajlial) de sanall sal (IS cuilil
aaol z A Galeall de sane (8 (o all (53 OIS el Y AL (199,31 £ 1200.9) MA e sanas (da / o2 580 219.02 +
) (mlea Yl de pana B (i pally A jlie Us sale Lalads)

& HCG G5t 58 o oSy cildl) GaleaYly aall z )& deall e 5338 Activin A Jias Sl sive aladiul (Say slaliiiuy)
Ja/ ol 535236 oo ST i da ie g )l 7 LA Jeall (e Gailay (IO elustll il Baaad) &) gl CLadlall (g pall Joae

J Fac Med Baghdad 430 Vol.66 No. 4, 2024



