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Abstract 

The current study was aimed to find out the  percentage of low 

serum B12 and folate and their interactions with serum total homocysteine 

level in Egyptian women experiencing unexplained recurrent miscarriage. 

A total of 50 women were studied for determination of serum B12, folate 

and total homocysteine, of them 20 women were primary aborters and 15 

women were secondary aborters and 15 healthy women who served as 

controls. Their age ranged from 19-40 years with the mean value 30.5 

years . The results of this work showed significant differences between the 

percentage of those with low serum B12 and folate in primary, secondary 

and all aborters compared with the control group (p<0.05). Also, the 

percentage of those with high serum homocysteine showed a significant 

difference in primary and all aborters but not in secondary aborters when 

compared with the control group. On the other hand, the mean values of 

serum B12, folate and homocysteine showed significant differences in all 

women with recurrent miscarriage compared with the control group 

(p<0.05). Statistical correlation showed significant negative correlation 

between serum folate and total homocysteine  in primary aborters ( r= -

0.449 p<0.05).We could conclude that ; there were an interaction between  

deficiencies of B12 and folate with hyperhomocysteinemia which may 

contribute to the etiology of unexplained recurrent early pregnancy loss. 

Identification of those women with hyperhomocysteinemia may be of help 

in therapeutic normalization and might permit a normal birth. 
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Introduction 

Recurrent early pregnancy loss was defined as two or more 

spontaneous miscarriages within 16 weeks of menstrual age1. Moderate 

hyperhomocysteinemia , low serum folate and vitamin B12 deficiency are 

associated with the risk of thrombosis and recurrent early pregnancy loss2. 

 Vitamin B12 is involved in the methionine-homocysteine 

metabolism and its deficiency may interfere in cellular development as 

shown in megaloblastic anemia or various neurological disorders3. One of 

its biochemical functions in mammals is to maintain normal folate 

metabolism, which is essential for cell multiplication during pregnancy4. 

 The predominating circulating form of folate is 5-

methyltetrahydrofolate that participates in the synthesis of S-adenosyl 

methionine which is used in the folate – dependent remethylation of 

homocysteine5. 

 The interconversion of homocysteine to methionine suggests that, 

they share common regulatory mechanisms and metabolic functions. Any 

impairment of the methionine cycle may disrupt this6. 

   

 

Aim of the work 

 The current study was aimed to find out the  percentage of those 

with low serum B12 and folate and their interactions with serum total 

homocysteine level in Egyptian women experiencing unexplained 

recurrent miscarriage. 
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SUBJECTS AND METHODS 

         

Between June 2003 and February 2004, 35 non-pregnant women 

with a history of recurrent spontaneous abortions defined as three or more 

consecutive pregnancy losses at less than 22 weeks of gestation were 

investigated . They were selected from "Benha University Hospitals". 

Another 15 healthy women participated as controls. The ages of all women 

ranged from 19-40 years with the mean value 30.5 ±0.8. They were 

classified into two groups:     

Group I ( control group ) : 15 non- pregnant women with a good 

obstetric history and had delivered at least two children. 

Group II (study group): 35 non- pregnant women . They were subdivided 

into two groups : 

          Group II a (primary aborters): 20 non- pregnant women with past 

history of at least two consecutive early pregnancy losses within 16 week 

of gestation , following conception from the same partner. 

          Group II b (secondary aborters) : 15 non- pregnant women with a 

past history of at least two consecutive early pregnancy losses within 16 

weeks of gestation  following conception from the same partner and 

following delivery of at least one live- birth child. 

EXCLUSION CRITERIA: 

This included patient having general or local genital cause for 

abortion e.g; trauma, uterine anatomical or pathological abnormalities or  

incompetent cervix . Also, cases with concurrent infection during 

pregnancy, women having tonics supplementation within six months 

before the study, patients with past history of toxaemia , hypertension, 

ischaemic heart disease, diabetes , oral contraceptives , smoking  as well as 

patients having medications that might interfere with methionine-

homocysteine metabolism, renal or liver cell failure. 
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Methods: 

All participants were subjected to the following: Recording  

obstetric history including last menstrual period, gravidity and parity and 

previous abortions. Complete general examination including  pulse, blood 

pressure and pallor. Obstetric examination :  Bimanual examination for the 

size of the uterus and vaginal examination for detection of cervical 

dilatation . Ultrasound examination to exclude uterine anatomical or 

pathological abnormalities and to exclude cervical incompetence and other 

local genital causes of abortion . Laboratory investigations including ABO 

blood grouping , Rh factor, complete blood picture, complete urine 

analysis, fasting serum glucose7  , cholesterol8, creatinine9, aspartate 

aminotransferase (AST)10, alanine aminotransferase (ALT)10,  B1211 , 

folate12 and  total homocysteine13 . 

Sampling: 

In all women, testing procedures were routinely performed within 6 

months from the end of the last pregnancy and about one week before the 

expected first day of the next menstrual period . 

About  7.0 ml venous blood was taken from each woman after 

overnight fasting. One ml of the blood sample was taken on dipotasium 

EDTA  for determination of ABO blood group , Rh factor, and blood 

picture . From the other 6.0 ml, sera  were separated and used for 

determination of fasting glucose, cholesterol, creatinine , aspartate 

aminotransferase (AST) and alanine aminotransferase (ALT). The 

remaining sera were kept frozen at -800C for later determination of  

vitamin B12, folate  and total homocysteine . 

Determination of serum vitamin B12 by chemiluminescence (Immulite-

1instrument, USA):The kit was supplied by Diagnostic Products 

Corporation , 5700 West 96th street, Los Angeles, CA 90045-5597,USA. 
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Sample pretreatment: 

200 µl of each adjustor, control and serum were pipetted into the 

tubes. Then, 1000 µl of the working solution which is formed of Borate-

KCN Buffer and Dithiothreitol solutions in a ratio of 50:1 was added to all 

tubes. All tubes were vortexed, capped, and placed in a covered , boiling 

water bath (1000C) for 15-20 minutes. The tubes were removed and cooled 

in an ambient water bath for 5 minutes. From the treated sample, 350 µl 

was pipetted to an immulite sample cup. The remaining of the procedure 

was done according to the National committee for clinical laboratory 

standards11. 

Determination of serum vitamin B12 by chemiluminescence (Immulite-

1 instrument, USA): The kit was supplied by Diagnostic Products 

Corporation , 5700 West 96th street, Los Angeles, CA 90045-5597,USA: 

Sample pretreatment: 

200 µl of each adjustor, control and serum were pipetted into the 

tubes. Then, 1000 µl of the working solution which is formed of Borate-

KCN Buffer and ligand-labeled folate and Dithiothreitol solutions in a 

ratio of 50:1:1 was added to all tubes. All tubes were vortexed, capped, and 

placed in a covered , boiling water bath (1000C) for 15-20 minutes. The 

tubes were removed and cooled in an ambient water bath for 5 minutes. 

From the treated sample, 350 µl was pipetted to an immulite sample cup. 

The remaining of the procedure was done according to  Jacques et al12.   

Determination of serum total homocysteine by ELISA ( Dynatech 

instrument, Germany): The kit was supplied by IBL-Hamburg, Germany. 

IBL-cat.-No.:AX51301) 

Sample pretreatment: 

 In a glass tubes, 25 µl of the samples, calibrators and controls were 

diluted in 500 µl of sample pre-treatment solution which is formed of 

phosphate buffer, 0.09% NaN2 plus adenosine / dithiothreitol, citric acid 
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and bovine S-adenosyl-L-homocysteine hydrolase, tris-buffer/glycerol, 

methylparabene in a ratio of 18:1:1, respectively. All the tubes were 

capped and incubated for 30 minutes at 370C. At the end of this step and 

before the tubes were cooled, 500 µl of merthiolate (0.15%) /phosphate 

buffer was added , mixed well and incubated for 15 minutes at 18-250C. 

Then ,500 µl of adenosine deaminase, phosphate buffer, BSA, 0.09%NaN3 

,  phenol-red dye was added to all tubes and incubated for 5 minutes at 18-

250C. In the SAH – coated microtitre strips, 25µl of diluted calibrator,  

controls and samples was pipetted into their wells. The remaining of the 

procedure was done according to the method of Frantzen et al13. 

Statistical analysis: 

 The results of this work were statistically analyzed using cut-off 

value (mean value ± one SD), percentage, test of proportion (z-test), 

student . t- test and correlation coefficient (r). p values > 0.05 were 

considered non significant (N.S), while  p values < 0.05 were considered 

significant14. 
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RESULTS 

 Table (1) showed the mean values and ±SEM of age , gravidity, 

parity and number of abortions in different studied groups.  

In addition, table (2) showed the cut-off values (mean ± 1 SD) of 

serum B12(≤657.59 pg/ml) , folate (≤5.09 ng/ml) and total homocysteine 

(≥10.97µmol/l). There were 12,(60%) out of 20 , 10,(66.7%) out of 15 and 

22,(62.9%) out of 35 women with recurrent abortion had low serum B12 in 

primary, secondary and all aborters, respectively. Also, 13,(65%) out of 20 

, 10,(66.7%) out of 15 and 23,(65.7%) out of 35 women with recurrent 

abortion had low serum folate in primary, secondary and all aborters, 

respectively. On the other hand, 10,(50%) out of 20, 5, (33.3%) out of 15 

and 15, (42.9%) out of 35 women with recurrent abortion had high serum 

total homocysteine in primary, secondary and all aborters, respectively.     

Comparing  the proportions using the z-test of women with recurrent 

abortion versus the control group, the percentage of those with low serum 

B12 and folate showed statistical significant differences in primary 

aborters (z=2.37 p=0.008 ; z=3.08 p=0.001, respectively) , secondary 

aborters (z=2.55 p=0.005 ; z=2.97 p=0.001, respectively) and all aborters 

(z=2.79 p=0.003 ; z=3.44 p=0.0002, respectively). On the other hand, the 

percentage of  those with high serum total homocysteine showed statistical 

significant differences in primary aborters (z= 2.28 p=0.011) and all 

aborters (z= 2.05 p=0.020) while there was non-statistical significant 

difference in secondary aborters (z= 1.30 p=0.097) as compared with the 

control group. 

Moreover, table (3) showed that the mean values of serum B12 in 

primary aborters (340.25 ±55.30 pglml) , secondary aborters ( 334.53 

±59.62 pglml) and all aborters (366.49 ±29.09 pglml) were statistically 

significantly  less (p<0.05) as compared with the mean value of serum B12 

in the control group (490.27 ±35.71 pglml).  
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Also, the mean values of serum folate in primary aborters (3.06  ± 

0.35 nglml), secondary aborters ( 2.89 ±0.44 nglml)  and all aborters (3.34 

±  0.22 nglml) were statistically significantly  less (p<0.05)  compared with 

the mean value of serum folate in the control group (4.03 ±0.25 nglml).  

However, the mean value of serum total homocysteine in primary 

aborters (16.97 ±1.55 µmol/l) , secondary aborters (14.65 ±1.61 µmol/l) 

and all aborters (15.97 ±1.12 µmol/l) were statistically significantly higher 

(p<0.05)  compared with the mean value of serum homocysteine in the 

control group (10.35 ±0.12 µmol/l). 

Moreover, comparing secondary aborters versus the primary 

aborters , the mean value of serum B12 (334.53±59.62 pglml) in secondary 

aborter was statistically insignificant lower (p1>0.05) compared with the 

mean value of serum B12 in primary aborters (340.25 ±55.30 pglml). 

Also, the mean value of serum folate (2.89 ±0.44 nglml) in 

secondary aborters was statistically insignificant lower (p1>0.05) 

compared with the mean value of serum folate (3.06 ±0.35 nglml) in 

primary aborters.  

Additionally, the mean value of serum total homocysteine in those 

with secondary aborters (14.65 ± 1.61 µmol/l) was  statistically 

insignificant lower (p1>0.05) compared with the mean value of serum 

homocysteine in primary aborters (16.97 ±1.55 µmol/l). 

Furthermore, table (4) showed the correlation study in the primary 

and secondary aborters. Serum folate showed significant negative 

correlation and non–significant negative correlation  with serum total 

homocysteine in primary aborters (r= -0.449 p<0.05)  and secondary 

aborters, respectively. However , age, number of abortions and serum B12 

showed non-significant correlation with serum total homocysteine either in 

the primary or secondary aborters.  
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Table (1): Mean values and ±SEM of age, gravidity, parity and number of 
abortion in the controls, primary , secondary and all aborters . 

 

Number of 
abortion 

Parity Gravidity 
Age 

 
( Y ) 

Studied    
Parameters 

Studied                   
groups           

0.00 
±0.00 

3.27 
±0.32 

3.27 
±0.32 

32.33 
±1.59 

Control group 
(n = 15)  

3.20 
±0.21 

0.00 
±0.00 

3.20 
±0.21 

28.65 
±1.20 

Primary aborters 
(n = 20) 

2.20 
±0.11 

1.47 
±0.13 

3.60 
±0.19 

31.07 
±1.55 

Secondary aborters 
(n = 15  ) 

2.77 
±0.15 

0.63 
±0.14 

3.37 
±0.15 

29.69 
±0.96 

Aِll aborters 
(n = 35  ) 

 
Table (2): percentage, z-test and p values of low serum B12 , folate and 
high serum homocysteine in women with recurrent abortion compared with 
the control group. 

 
High 

S.homocysteine 
Cut-off value 

≥10.97 (µmol/l)  
  

Low 
 S.folate 

Cut-off value 
≤5.09 (ng/ml) 

 

Low 
 serum B12 

Cut-off value 
≤657.59 (pg/ml) 

 

                 Biochemical  
                   parameters 
Studied 
 groups 

2 (13.3%) 2 (13.3%) 3 (20%) 
Control group 
(n = 15) 

10 (50%) 
2.28 

p<0.05 

13 (65%) 
3.08 

p<0.05 

12 (60%) 
2.37 

p<0.05 

Primary aborters 
(n = 20) 

5 (33.3%) 
1.30 
N.S 

10 (66.7%) 
2.97 

p<0.05 

10 (66.7%) 
2.55 

p<0.05 

Secondary aborters 
(n = 15) 

15 (42.9%) 
2.05 

p<0.05 

23 (65.7%) 
3.44 

p<0.05 

22 (62.9%) 
2.79 

p<0.05 

Aِll aborters 
(n = 35) 
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Table (3): Mean , ±SEM and p values of serum B12, folate and total 
homocysteine in primary and secondary aborters compared with the 
control group. 

 
Serum total 

homocysteine 
(µmol/l) 

Serum 
folate  

(ng/ml) 

Serum  
B12 

(pg/ml)  

                 Biochemical  
                   parameters 
Studied 
 groups 

10.35 
±0.12 

4.03 
±0.25 

490.27 
±35.71 

Control group 
(n = 15)  

16.97 
±1.55 

p<0.05 

3.06 
±0.35 

p<0.05 

340.25 
±55.30 
p<0.05 

Primary aborters 
(n = 20) 

14.65 
±1.61 

p<0.05 
p1:N.S 

2.89 
±0.44 

p<0.05 
p1: N.S 

    334.53  
±59.62 
p<0.05 
p1: N.S 

Secondary aborters 
(n = 15  ) 

15.97 
±1.12 

p<0.05 

3.34 
±0.22 

p<0.05 
 

366.49 
±29.09 
p<0.05 

 

Aِll aborters 
(n = 35  ) 

p<0.05: significant. 
p>0.05: Non-significant (N.S). 
p         : probability versus control. 
p1       : probability versus primary aborter group. 
 
Table (4): correlation coefficient (r) between age , number of abortions, 
serum B12, serum folate and serum total homocysteine in primary and 
secondary aborter groups. 
 

Primary aborter 
group 

secondary aborter 
group 

 

           Studied groups 
 
Serum 
homocysteine ( r ) ( p ) ( r ) ( p ) 

Age 0.098 N.S 0.282 N.S  

Number of abortions 0.145 N.S 0.077 N.S 

Serum B12 -0.412 N.S - 0.290 N.S 

Serum folate -0.449 P<0.05 - 0.134 N.S 

p<0.05: significant          p>0.05: Non-significant (N.S) 
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Discussion 

         Multiple potential etiologies for recurrent early pregnancy loss have 

been described15. Accumulating evidence suggest that the sulfur-containing 

amino acid homocysteine plays a role in various developmental 

disorders16
.     

Several studies suggested that hyperhomocysteinemia is an 

independent risk factor for recurrent early pregnancy loss17-20
.  

Two main factors affect homocysteine concentration in human:  diet 

(mainly intake of folate and vitamin B12) and polymorphism in genes that 

encode enzymes or transport proteins involved in folate and vitamin B12- 

dependent homocysteine metabolism21 .  

The present study, showed statistical significant increase of the 

percentage of women with low serum vitamin B12 , 22,(62.9%) out of 35 

compared to 3, (20.0%) out of 15 in the control group (p< 0.05)  . Also , 

the mean values of serum B 12 was statistically significantly lower in all 

patients  with    recurrent  miscarriage  compared  with  the  control  group 

 (p< 0.05) . 

Bennett.22, emphasized the implication of vitamin B12 in recurrent 

early pregnancy loss and infertility. They proposed a hypothesis in order to 

explain infertility related to Vitamin B12 deficiency: failure of ovulation, 

abnormal cell division in the fertilized ovum and/or failure of implantation 

due to megaloblastoid epithelial changes in the endometrium.  

Moreover,  Rezinkoff-Etiévant et al3., reported that it could be 

possible that ovum and endometrium abnormalities may have been milder 

than in sever vitamin B12 deficiency, allowing the fertilized ovum to 

implant and begins to develop, but the embryo’s development may stop 

early.             

Many studies on recurrent early pregnancy loss relating deficiency of 

serum vitamin B12 to have a role in disturbing early pregnancy have been 
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reviewed. Some of them had similar results to our study2,3,22. Other studies 

showed results that disagree with our study23,24
. The differences between 

our results and the other studies may be due to the different sample size , 

the different serum B 12 assay kits, the different statistical methods used 

for calculation of the cut-off value of serum B12 and the low 

socioeconomic status resulting in un-equilibrated diet.  

Our results, revealed that the percentage of those with low serum 

folate was observed in 23,(65.7%) out of 35 women with recurrent early 

pregnancy loss compared to 2,(13.3%) out of 15 in the control group 

(p<0.05). Also , the mean values of serum folate in primary , secondary 

and all aborters were lower as compared to the mean value of the control 

group (p<0.05). 

Smithells et al25., demonstrated that folate had a role  in anemia, 

placental abruption, spontaneous abortion and embryopathy . The 

increased number of those with folate deficiency in patients who were 

aborters indicates the importance of  serum folate levels in the etiology of 

recurrent early pregnancy loss. The deficiency of folate might have added 

to the elevation of serum  total homocysteine in some cases.       

         These results were compatible with that of Wouters et al.17, Quêré et 

al.18, Nelen et al.19, and Kumar et al.20, and  disagree with the results of 

SÜtterline et al.24  

Furthermore, correlation study in primary and secondary aborters ; the 

data showed that folate had significant negative correlation with serum 

total homocysteine (p<0.05). 

However , several studies on folate metabolism relating to recurrent 

early pregnancy loss suggested a positive association between number of 

failed pregnancies and dysfunctional folate metabolism18,19,24,26
. Folic acid 

on particular has a strong homocysteine lowering effect which has been 

achieved in women with recurrent early pregnancy loss. This may be due 
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to methylenetetrahydrofolate reductase (MTRFR) polymorphism which 

could affect the change in homocysteine and folate concentration resulting 

from low dose folic acid supplementation27.                                                 

Moreover, the percentage of those with high serum total 

homocysteine was identified in 15,(42.9%) out of 35 women with recurrent 

early pregnancy loss compared with 2,(13.3%) out of 15 of the control 

group (p<0.05).Also,  the mean value of serum homocysteine in primary , 

secondary  and all aborters were higher compared with the mean value of 

serum homocysteine in the control group (p<0.05).. 

These results agreed with several case-control studies, that have 

shown elevated levels of homocysteine to be present in a high proportion 

of women experiencing recurrent early pregnancy loss, suggesting it as an 

independent risk factor for recurrent early pregnancy loss like Wouters et 

al.17, Quêré et al.18, Nelen et al.19, Rezinkoff-Etiévant et al.,3 and  Kumar et 

al20. Other studies showed results that disagree with our study as, 

Ronnenberge et al.28, who suggested that their failure to detect a significant 

effect of elevated homocysteine might be due to the relative small number 

of abortion. 

Homocysteine is found in the blood in several forms and 

homocysteine thiolactone is though to be among the more damaging forms 

of this agent29. The plasma total homocysteine that is the oxidized ( as 

homocysteine or homocysteine - cysteine mixed disulfide) and protein-

bound homocysteine is a continuous biochemical variable, and normality is 

difficult to define. However , in most studies hyperhomocysteinemia is 

usually defined as total homocysteine in the 90th or 95th percentile of a 

control population and this is approximately 10 – 15 µmol/l 30,31. 

There are different mechanisms including uterine effect , vascular 

effect, implantation failure, and embryotoxic effect which could explain 
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the occurrence of recurrent early pregnancy loss in women with 

hyperhomocysteinemia .  

Firstly, Ayar et al29., injected homocysteine in human myometrium 

in small dose (0.1 mM) and big doses (1.0 and 2.0 mM) . The results 

showed that; the later doses causes enhancement of spontaneous 

contraction of the myometrium.  

Secondly, The amino acid homocysteine, is of considerable medical 

importance because it is involved in the etiopathogeny of vascular damage 

that predisposes thrombogenesis and arteriosclerosis6. Homocysteine 

promote atherosclerosis and abnormal blood clotting through injuring the 

lining of the arteries and thickening the walls of these arteries32.It may 

infer thrombosis by a number of mechanisms, including inhibition of 

protein C and also, by increasing plasma tissue factor levels33,34. So, 

maternal thrombotic predisposition could interfere with initial development 

of adequate uteroplacental circulation or may result in the production of 

microthrombosis of the placental vessels40,41. This would reduce fatal 

blood supply and alter the normal course of pregnancy6. Thus, maternal 

hypercoagulability is a possible cause of miscarriage during the eighth and 

ninth weeks of pregnancy, when the placenta replaces the yolk sac37. 

Moderate hyperhomocysteinemia was considered to be a risk factor for 

thromboembolism, seems to influence the thrombotic tendency in patients 

who were primary or secondary aborters leading to pregnancy failure. 

Moreover, Homocysteine has been shown to cause vasoconstriction of the 

umbilical artery by probable interaction with bioavailable nitric oxide38,39.  

Thirdly, the association of vasoconstriction and hypercoagulability 

due to raised homocysteine levels may lead to fatal loss when vitamin B12 

deficiency first develops . A more prolonged deficiency results in 

infertility by causing changes in ovulation or development of the ovum 

changes leading to defective implantation22. 
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 Also, Jerzak et al40., suggested that high homocysteine level may 

negatively influence pregnancy outcome following natural or in vitro 

fertilization . This is may be due to defective chorionic villous 

vascularisation during early stages of gestations.  

Finally, Vital cellular process such as proliferation and 

differentiation are dependent on folate and vitamin B12-mediated one 

carbon metabolism. These effects may be specially pronounced early in 

embryogenesis when the cells undergo rapid proliferation and 

differentiation41 .  

More recently, Zetterberg42, concluded that vitamin B12, folate, and 

homocysteine play several fundamental roles in growing cells and thus in 

developing embryo. It is possible that homocysteine by itself induces some 

of the developmental disorders previously attributed to folate and/or  

vitamin B12 deficiency .  

There are three studies envisage a direct embryo toxic effect of 

homocysteine. Rosenquist et al43., found that exposure of chick embryos to 

homocysteine resulted in defects both of the heart and the neural tube 

while , Vanaerts et al44., and Greene et al45., found that exposure of mouse 

and rat embryos to homocysteine resulted in growth retardation and 

abnormalities of somite development  but not in neurulation defect or other 

teratogenic effects. 

The precise mechanism of homocysteine toxicity remains elusive 

but there are several hypothesis. Some of which have been tested 

experimentally. The toxic effect of homocysteine in developing rat 

embryos may result from increased formation of S-adenosyl homocysteine 

that could inhibit critical methylation reactions44. Elevated homocysteine 

concentration could also inhibit de novo synthesis of deoxythymidylate 

(dTMP). Exposure of proliferating B-lymphoid Raji cells to excess 

homocysteine or methionine increase the uptake of exogenous thymydine 
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owing to inhibition of thymydilate synthase-catalyzed reaction in which 

deoxyurydilate (dUMP) is converted to dTMP45. It is though that 5,10-

methylenetetrahydrofolate, a cofactor in this reaction is depleted in the 

presence of excess homocysteine due to increased demand for 5-

methyltetrahydrofolate to remove homocysteine by remethylation. This 

might induce DNA damage through increased misincorporation of dUMP 

in place of dTMP in DNA followed by excision-repair reactions, DNA 

strands breaks, cell cycle arrest and ultimately apoptosis42.  

We could conclude that hyperhomocysteinemia and deficiencies of 

folate and vitamin B12 may contribute for the etiology of unexplained 

recurrent early pregnancy loss. However, identification of women with 

hyperhomocysteinemia specially who had vitamin B12 and folate 

deficiency may be of help in therapeutic normalization and might permit a 

normal birth. 

 

 

 

 

 

 

 

 

 

 

 

 

 



 17

References 

1-Nelen,W.L., Blom,H.J., Steegers,E.A.,den Heijer,M., and Eskes, T.K 
(2000) 
 Hyperhomocysteinemia and recurrent early pregnancy loss: a meta- 

analysis 
 Fertil. Steril., 74:1196. 
2-Candito,M.,Magnaldo,S.,Bayle,J., Dor,J.F.,Gillet,Y.,Bongain,A., and 
Van Obberghen,E.V (2003) 

Clinical B12 deficiency in one case of recurrent spontaneous 
pregnancy loss. 

 Clin. Chem. Lab.Med., 41 (8) : 1026. 
3-Reznikoff-Etiévant,M.F., Zittoun,J., Vaylet,C.,Pernet,P., and Milliez,J. 
(2002) 
 Low vitamin B12 level as a risk factor for very early recurrent 

abortion. 
Europ. J. Obstet. Gynecol. Reprod. Biol., 104:156. 

4-Koebnick, C., Heins, U.A. , Dagnelie,P.C., Wickramasinghe ,S.N., 

Ratnayaka,I.D.,Hothorn,T.,Pfahlberg,A.B.,Hoffmann,I.,Lindemans,J. 

,and Leitzmann,C.(2002) 

Longitudinal concentrations of vitamin B12 and vitamin B12-
binding proteins during uncomplicated pregnancy. 

Clinical chemistry,48:928. 

5-Zetterberg,H.,Regland,B.,Palmer,M.,Ricksten,A.,Palmqvist,L.,Rymo 
,L.,Arvanitis,D.A., Spandidos,D.A., and Blennow, K. (2002) 
 Increased frequency of combined Methylenetetrahydrofolate 

reductase C677T and A1298C mutated alleles in spontaneously 
aborted embryos. 

 Eur. J. Hum. Genet.,10:113. 
6-De La Calle,M.,Usandizaga,R.,Sancha,M.,Magdaleno,F.,Herranz,A., 
and Cabrillo,E.(2003) 

Homocysteine, folic acid and B- group vitamins in obstetrics and 
Gynecology . 
Eur. J. Obstet. Gynecol. Reprod. Biol., 107:125. 

7- Trinder, P. (1969). 

Determination of glucose in blood using glucose oxidase with an 
alternative oxygen acceptor. 
Ann. Clin. Biochem., 6 : 24. 

 



 18

 
 
8-Stein, E. A. (1986):  

Determination of total cholesterol by enzymatic method.  
In : Text book of clinical chemistry. Tietz, N.W. (ed.) W.B 
Saunders, Philadelphia,PP: 879. 

9-Henry, R.J. (1974). 

Determination of creatinine by kinetic method. 

 In : clinical chemistry, principles and technics, 2nd edition, 
Harper & Rowe, 525. 

10- Reitman, S. and Frankel, S. (1957) 
A colorimetric method for determination of glutamate oxaloacetic  
and glutamate pyruvic transaminases. 

  Ann. J. Clin. Path., 28:56.  
 
11-National Committee for clinical laboratory standards (1998)  

Procedures for the collection of diagnostic blood specimens by 
venipuncture; approved standard.4th ed.NCCLS DocumentH3-A4, 
Wayne,P.A. 

12-Jacques,P.F,Selhub,J.,Bostom,A..G.,Wilson,P.W.and 
Rosenberg,I.H.(1999) 
 The effect of folic acid fortification on plasma folate and total 

homocysteine concentrations . 
 New Engl.J.Med.,340:1449. 
13-Frantzen,F.,Faaren,,A.L.,Alfheim,I.,and Nordhei,A.K.(1998) 

Enzyme conversion immunoassay for determining total 
homocysteine in plasma or serum 
Clin.Chem.,44:311. 

14-Budneck L., (1987). 
Statistics” in: Cassem, B.J: preventive medicine and public 

health. PP. 43-77. New York, John Wiley and Sons. 
15-Rai,R.,Backos,M.,Elgaddal,S.,Shlebak,A., and Regan,L.(2002) 

Factor V Leiden and recurrent miscarriage- prospective outcome of 
untreated pregnancies  
Hum.Reprod.,17:442. 

16-Johnson,W.G.(2003) 

 Teratogenic alleles and neurodevelopmental disorders. 

 Bioessays, 25:464. 

 



 19

 

17-Wouters,M.G.A.J,Boers,G.H.J.,Blom,H.J.,Trijbels,F.J,Thomas,C.M., 

Borm,G.F.,Steegers-Theunissen,R.P., and Eskes,T.K.,(1993)       
Hyperhomocysteinemia : a risk factor in women with 
unexplained recurrent early pregnancy loss . 

Fertil. Steril., 60(5):820 . 

18-Quêré,I.,Bellet,H.,Hoffet,M.,Janbon,C.,Mares,P.,and Gris,J.C. (1998) 
A women with five consecutive fatal deaths: case report and 
retrospective analysis of hyperhomocysteinemia prevalence in 100 
consecutive women with recurrent miscarriage. 
Fertil.Steril..69:152. 

19-Nelen, W.L., Bulten, J., Steegers, E.A.P., Blom, H.J., Hanselaar 
A.G.J.M., Eskes, T.K.A.B. ( 2000 )  

Maternal homocysteine and chorionic vascularization in recurrent 
early pregnancy loss .  
Hum Reprod ; 15 : 954.  

20-Kumar,K.S.,Govindaiah, V.,Naushad,S.E.,Devi,R.R., and 
Jyothy,A.(2003) 

Plasma homocysteine levels correlated to interactions between folate 
status and methylenetetrahydrofolate reductase gene mutation in 
women with unexplained recurrent pregnancy loss 
J. Obstet.Gynecol.,23(1):55. 

21-Mattson,M.P. and Shea, T.B. (2003) 
 Folate and homocysteine metabolism in neural plasticity and 

neurodegenerative disorders 
 Trends Neurosci., 26:137. 
22-Bennett,M.J.(2001) 
 Vitamin B12 deficiency, infertility and recurrent fatal loss. 
 J. Reprod. Med., 46(3):209. 
23-Neiger, R.,Wise, C.,Contag, S.A.,Tumber,M.B.,and Canick,J.A. ( 
1993 ) 

First trimester bleeding and pregnancy outcome in gravidas with 
normal and low folate levels . 
Am. J. Perinatol.,10:460 . 

24-SÜtterlin,M., Bussen,S., Ruppert, D.,and Steck,T. ( 1997) 
Serum levels of folate and cobalamin in women with recurrent 
spontaneous abortion . 
Hum. Reprod.12:2292 . 

25- Smithells,R.W.,Sheppard,S.,Schorah,C.J.,Sellar,M.J.,Nevin,N.C., 
Harris,R.,Read,A.P.,Fielding,D.W.(1980) 



 20

Possible prevention of neural tube defects by periconceptional 
vitamin supplementation. 
Lancet,1(8164):339. 

26-Coumans,A.B.C.,Huijgens,P.C.,Jakobs,C.,Schats,R.,de Vries,J.I.P. 
,van Pampus,M.G., and Dekker,G.A.(1999) 

Haemostatic and metabolic abnormalities in women with 
unexplained recurrent abortion . 

  Hum. Reprod.,14:211. 
27-Nelen,W.L., Blom,H.J.,Thomas,C.M., Steegers,E.A., Boers,G.H, and 
Eskes, T.K(1998) 

Methylenetetrahydrofolate reductase polymorphism affects the 
change in homocysteine and folate concentrations resulting from 
low dose  folic acid supplementation in women with unexplained 
recurrent miscarriages 
J. Nutr.,128:1336. 

28-Ronnenberge,A.G.,Goldman,M.B.,Chen,D.,,Aitken,I.W,Willett,W.C., 
Sehlup,J., and  Xu,X. (2002) 

Preconception folate and vitamin B6 status and clinical spontaneous 
abortion in Chinese women. 
Obstet.Gynecol., 100(1):107. 

29-Ayar,A.,Celik,H.,Ozcelik,O.,and Kelestimur,H. (2003) 
Homocysteine-induced enhancement of spontaneous contractions of 
myometrium isolated from pregnant women. 
Acta Obstet.Gynaecol.Scand., 82:789. 

30-Malinow,M.R., Bostom,A.G., and Krauss,R.M(1999) 
Homocyst(e)ine, diet, and cardiovascular disease: a statement of 
healthcare professionals from  the nutrition committee , American 
heart association.  
Circulation,99:178 

31-Genest Jr, J.(1999) 
Emerging risk factors associated with cardiovascular diseases. 
Can,J. Cardiol.,15 (Suppl G):73G. 

32-Appleton,J.(2000) 
 Homocysteine: Beyond Heart Disease. 
 Healthnotes Newswire, April 27,2000. 
33-Greaves,M.,Cohen,H.,MacHin,S.J.,and Mackie,I.(2000) 

Guidelines on the investigation and management of the 
antiphospholipid syndrome.  
Br.J.Heamatol.,109:704.  

34-Cella,G.,Burlina,A.,Sbarai,A.,Motta,G.,Girolami,A.,Berrettini,M.,and 
Strauss,W. (2000) 

Tissue factor pathway inhibitor levels in patients with 
homocysteinuria. 



 21

Thromb. Res.,98:375. 
 

 
35-Dizon-Townson,D.,and Branch,W.,(1998) 

Anticoagulant treatment during pregnancy: an update. 
Semen. Thromb. Hemost.,24(suppl 1):55. 

36-Younis,J.S.,Ohel,G.,Brenner,B.,and Ben-Ami,M.(1997) 

Familial thrombophilia: the scientific rationale for thrombophylaxis 
in recurrent pregnancy loss. 

Hum.Reprod.,12:1389. 

37-Gris,J.,Perneger,T.V.,Quêré,I.,Mercier,E.,Fabbbro-peray,P.,Lavigne-
lissalde,G.,Hoffet,M.,Déchaud,H.,Boyer,J.C,Ripart-Neveu,S.,Tailland, 
M.,Daurés,J.,Marés,P., and Dauzat,M.(2003) 

Antiphospholipid/antiprotein antibodies, hemostasis-related 
autoantibodies and plasma homocysteine as risk factors for a first 
early pregnancy loss: a matched case –control study. 
Blood,102:3504. 

38- Quêré,I.,Perneger,T.,Zittoun,J., Bellet, H., Gris, J.C., Daures, J.P., 
Schved, J.F., Mercier, E., Laroche, J.P., Dauzat, M., Bounameaux, H., 
Janbon, C., and de Moerloose, P .,(2002)  

Red blood cell methylfolate and plasma homocysteine as risk factors 
for venous thromboembolism: a matched case-control study.  
Lancet ,359(9308):747.  

39-Okatani,Y.,Wakatsuki,A.,and Reiter,R.J.,(2000) 
Protective effect of melatonin against homocysteine-induced 
vasoconstriction of human umbilical artery. 
Biochem.Biophys. Res.Commun.,277:470 

40-Jerzak,M., Putowski,L. and Baranowski,W.(2003) 

Homocysteine level in ovarian follicular fluid or serum as a 
predictor of successful fertilization. 

Ginekol.Pol., 74(9):949. 

41-Van der Put,N.M.,Van Straaten,H.W.,Trijbels,F.J.,and Bloom,H.J. 
(2001) 

 Folate, homocysteine and neural tube defects; an overview. 

 Exp. Biol. Med.(Maywood),226:243. 

42-Zetterberg,H.(2004) 



 22

 Methylenetetrahydrofolate reductase and transcobalamin  genetic 
polymorphisms in human spontaneous abortion: biological and 
clinical implications. 

 Reprod . Biol. Endocrinol., 2(1):7.  

 

43-Rosenquist,T.H.,Ratashak,S.A., and Selhub,J. (1996) 
Homocysteine induces congenital defects of the heart and neural 
tube: effect of folic acid. 
Proc. Natl. Acad.  Sci. U S A., 93:15227. 

44-Vanaerts,L.A.,Blom,H.J.,Deabreu,R.A.,Trijbels,F.J.,Eskes,T.K. 

,Copius peereboom-stegeman,J.H., and Noordhoek,J.(1994) 

 Prevention of neural tube defects by and toxicity of L-
homocysteine in cultured post implantation rat embryos. 

 Teratology, 50:348. 

45-Greene,N.D..Dunlevy,L.E., and Copp,A.J. (2003) 
Homocysteine is embryotoxic but does not cause neural tube defects 
in mouse embryos.Ant. Embryol. (Berl.), 206:185. 
 
 

 وحمض الفوليك بمصل الدم يؤثر على 12النسبة المئوية لنقص فيتامين ب

   مننالنساء المصريات اللاتى يعانيمستوى الهوموسيستين بمصل الدم فى 

   الإجهاض المتكرر

  عبير درويش.، ط*عوض العبد.سهام البرى ، د.أحمد منصور ، د.محمود عبد االله ، د.د

  *حيويةقسمى النساء و التوليد والكيمياء ال

  جامعة الزقازيق-كلية طب بنها

 أسبوع  16يعرف الإجهاض المتكرر بأنه فقدان تلقائى للجنين لمرتين أو أكثر فى خلال               

نقص  و" الهوموسيستين" وقد وجد أن زيادة مستوى الحامض الأمينى. من إنتهاء الدورة الشهرية

فإذا حدثت هـذه    . لدموية وحمض الفوليك يكون مصاحبا لحدوث الجلطة ا       12مستوى فيتامين ب  

الجلطات فى المشيمة فإنه يحدث ضمور بها مما يؤدى إلى قصور فى الدورة الدموية وعمليات               

  .التغذية للجنين وهذا بدوره يسبب الإجهاض المتكرر والتلقائى لدى هؤلاء السيدات

 وحمض الفوليك بـين     12فيتامين ب  يهدف هذا البحث إلى دراسة النسبة المئوية لنقص         

لمرضى اللواتى تعانين من الإجهاض المتكرر والغير معروف سببه وكذا تركيزهما فى مصل             ا

  .بمصل الدم" الهوموسيستين" الدم ومدى تأثيرهما على مستوى الحامض الأمينى
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  سـيدة  20تم تصنيف هؤلاء المرضى إلىمجموعتين ، إشتملت المجموعة الأولى على             

  سيدة 15ن أطفال أما المجموعة الثانية فاشتملت على        تعانين من الإجهاض المتكرر وليس لديه     

بالإضافة إلى مجموعـة    . تعانين من الإجهاض المتكرر بعد ولادة سليمة لطفل واحد على الأقل          

 40 و 19 سيدة و يتراوح أعمار المرضى والمجموعة الـضابطة بـين           15ضابطة مكونة من    

  .سنة

 12فيتـامين ب   ية لمن تعانين من نقـص     المئو تشير نتائج هذا البحث إلى زيادة النسبة        

بين المرضـى   " الهوموسيستين" للحامض الأمينى   زيادة النسبة المئوية    وحمض الفوليك وكذلك  

 كذلك وجـد أن   . وهذه الزيادة ذات دلالة إحصائية معنوية      اللواتى تعانين من الإجهاض المتكرر    

الحـامض    لزيادة تركيز  بمصل الدم يكون مصاحبا     وحمض الفوليك  12فيتامين ب  نقص تركيز 

معنوية عند مقارنتها    بمصل الدم أيضا وهذه الزيادة ذات قيمة إحصائية       " الهوموسيستين" الأمينى

  .يالمجموعة الضابطة

 وحمـض الفوليـك     12فيتامين ب  يخلص هذا البحث إلى أن هناك تداخلا مابين نقص          

بمصل الدم والذى    "وسيستينالهوم" الحامض الأمينى  الدم والذى يؤدى إلى زيادة مستوى      بمصل

 .  يزيد بدوره من إحتمال حدوث الإجهاض المتكرر

 


