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INTRODUCTIONPremature rupture of membranes (PROM) is a se-rious problem associated with increased occu-rence of morbidity, maternal and fetal mortality. Inaterm pregnancy, 8-10% maternal had KPD. Somefactors contributing to the maternal KPD are stress(46%) and corioamnitis (27%). These facts indi-cate that the KPD more common in maternal whoreceived stressors either physical, psychological orsocial. Until now the mechanism of the KPD dueprimarily psychological stressors can not be ex-plained.1,2

KPD is no sign of rupture of membranes beforebirth.3-5 One of the KPD due is stressful. A stresswill affect the hypothalamus secretes corticotropinreleasing factor (CRF) which will stimulate the an-terior pituitary to release adrenocorticotropin hor-mone (ACTH) to stimulate the adrenal cortex hor-mone cortisol release. The increasing hormone cor-tisol will suppressed the synthesis of Heat ShockProtein (Hsp70). Including molecular chaperonesHsp70 family that has a strong contribution to im-munity, as protector of the influence stressor cells.7-9

Abstract

Objective: To prove whether the levels of Heat Shock Protein 70(Hsp70) was lower in women experiencing premature rupture ofmembranes than in women with normal aterm pregnancy in orderto explain occurrence of pregnancy premature rupture of mem-branes at termin biomolecular (Hsp70).
Method: This was an observational research and the study designwas a cross-sectional study. The number of all samples was 60women, divided into 2 groups and each group contained 30 women.Independent variable: Heat Shock Protein 70 level, Dependent vari-able: Premature Rupture of Membrane. Data was analyzed by t test.
Result: Based on maternal characteristic on both groups, the meanlevels of Hsp70 in serum of pregnant women with PROM lower(0.36) compared to normal pregnant group (3.94) and this differ-ence was statistically significant (p<0.001). Diagnostic value of thepower levels of Hsp 70 in the PROM compared with normal preg-nancies analysis using Receiver Operating Characteristic curve(ROC) in SPSS17.0 for Windows for by 0.833 or 83.3%, it can be con-cluded that the diagnostic value of the PROM Hsp70 levels weregood (>50%).
Conclusion: Theme an levels of Hsp 70 in premature rupture ofmembranes obtained lower levels than in normal full-term preg-nancy and this difference was statistically significant.[Indones J Obstet Gynecol 2014; 2: 69-75]
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Abstrak

Tujuan: Membuktikan apakah kadar Heat Shock Protein 70 (Hsp70)
lebih rendah pada ketuban pecah dini dibandingkan normal ibu hamil
aterm sehingga dapat menjelaskan kejadian ketuban pecah dini ke-
hamilan aterm secara biomolekuler (Hsp70).

Metode: Penelitian observasional analitik dan desain penelitian po-
tong lintang. Jumlah subjek penelitian adalah 60 orang, terbagi ke
dalam 2 kelompok dan setiap kelompok 30 orang. Variabel inde-
penden: kadar Hsp70, Variabel dependen: KPD Hamil Aterm. Analisa
statistik dengan uji t.

Hasil: Berdasarkan karakteristik ibu pada kedua kelompok penelitian,
Rerata kadar Hsp70 pada serum ibu hamil dengan KPD lebih rendah
(0,36) dibandingkan dengan kelompok hamil normal (3,94) dan per-
bedaan tersebut secara statistik bermakna (p<0,001). Nilai kekuatan
diagnostik dari kadar Hsp70 pada KPD dibandingkan dengan ke-
hamilan normal dilakukan analisa dengan menggunakan kurva Re-
ceiver Operating Characteristic (ROC) pada SPSS 17.0 for Windows se-
besar sebesar 0,833 atau 83,3%, sehingga dapat disimpulkan nilai di-
agnostik kadar Hsp70 pada KPD adalah baik (>50%).

Kesimpulan: Rerata kadar Hsp70 pada ketuban pecah dini didapat-
kan lebih rendah dari pada hamil aterm normal dan perbedaan ini
bermakna secara statistik.

[Maj Obstet Ginekol Indones 2014; 2: 69-75]
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Increased cortisol and decreased Hsp70 wouldspur macrophages (monocytes) to express inter-leukin-12 (IL-12) and Interleukin-4 (IL-4) to sti-mulate T helper cell (Th). In the chronic psycho-logical stress, Interferon gamma (IFN) and immu-noglobulin G (IgG) increased. IFN will stimulatemacrophages and target cells became attached tothe Delayed Type hypersensitivity (DTH) and IgGwas also attached to the target cells, followed bymacrophages into the Antibody-Dependent Cell-mediated Cytotoxicity (ADCC). Damaged tissue canoccur through DTH and ADCC process, includingthe amnion and chorion, causing premature rup-ture.10-13 Parry’s study (1998) suggests that thereis an imbalance in the KPD between matrix metal-loproteinases (MMP) and tissue inhibitor of matrixmetalloproteinase (TIM).This study aims to determine Hsp70 levels inKPD premature rupture of membrane and normalin aterm pregnancy.
METHODThis study was using observational analytic cross-sectional study design. Located in the DeliveryRoom PONEK research, Obstetrics Polyclinic Hos-pital Dr. Moewardi, Surakarta and Laboratory PRO-DIA in Surakarta and Jakarta. Research date on 1December 2012-14 March 2013.The sample was divided into two groups, pre-mature rupture of membranes and normal inaterm pregnancy group. Samples the study for pre-mature rupture of membranes group are rupturespontaneously before any signs of labor in atermpregnancy (gestational age 37 weeks to 41 weeks).All samples must be the inclusion and exclusioncriteria. Inclusion criteria were primigravida withgestational age 37-41 weeks, for age between 20-35 years old, married status, primary school-seniorhigh school, normal and premature rupture ofmembranes pregnancy. Exclusion criteria were notmarital status or threatened divorce, unwantedpregnancy, hypertension in pregnancy genital in-fections and medical disease.This study has met the feasibility of conduct(ethical clearance) by the hospital ethics commit-tee RSUD Dr. Moewardi Surakarta. After a survey,there are 60 women who meet the inclusion andexclusion criteria. All subjects agreed to participatein the research process as subjects. Every womenis given the willingness of the subject consent form

research/informed consent, were asked to readand if willing are asked to sign the sheet.The subjects were divided into 2 groups, normalchildbirth and KPD pregnancy. Before the studysubjects performed blood sampling, recorded phy-sical data such as patient height, weight, body massindex, left upper arm circumference, systolic anddiastolic blood pressure. Blood was drawn fromthe cubital vein as much as 10 cc and each divided5 cc for laboratory examination and completeblood Hsp70 (when blood sugar, SGOT, SGPT, urea,creatinine, hemoglobin levels, leukocyte numbersand total protein). Cubital venous blood as muchas 5 cc immediately accommodated in a plain tubethat has been freezed to 2-8°C temperature. Theblood is inserted into tube by the flow tube to pre-vent lysis of blood cells. After blood is inserted intothe freeze tube, then stir them until blood tube ho-mogen. Label written number, name, age, date ofbirth, sex and address of the patient. Date and timeof blood sampling are listed on the label.Tube which had been inserted into a blood-filledroom 2-8°C temperature until frozen blood (sam-ples should not be in contact with an icepack).Blood samples were immediately centrifuged at aspeed of 3000 rotations per minute for 15 minutes.Blood serum immediately separated into the sam-ple cup each of 0.3 cc. Serum samples given iden-tity, name, date and type of examination. Two sam-ples of each cup as much as 0.3 cc of serum forHsp70 HS examination. Serum should be stored at-70°C. Other of the examined samples will bestored at 20°C temperature as a backup sample.How to Examinate Hsp70 HS Stress Genes: Pi-pette 100 ml of buffer solvent in sinks S0 (0 ng /ml standard). Pipette 100 ml standard no. 1 - no.7 into the appropriate sinks. Pipette 100 ml sampleinto the appropriate basic sinks. Close the petridish and incubated for 2 hours further shaked atroom temperature. Empty the contents of the sinksand wash by adding 400 ml of buffer solvent ineach wash sinks. The procedure was repeated upto 3 times to 4 times. After the last wash, emptysinks and tap or aspirations firmly at the top of thepetri dish lint-free tissue paper to remove the rem-nants of washing buffer solvent. Pipette 100 ml sol-vent of yellow antibody into each sinks except theblank sinks. Close the petri dish and incubated for1 hour shaked at room temperature. Performwashing steps back as before. Add 100 ml solutionof blue conjugate in each sinks, except sinks are
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empty. Close the petri dish and incubated for 1hour shaked at room temperature. Repeat washingas the previous step. Pipette 100 ml substrate sol-vent to all sinks. Incubation for 30 min and shakedat room temperature. Pipette 100 ml stop solventinto each sinks.After making zeroreadout petri dish against ablank substrate, the optical density readout at thewavelength of 450 nm. If the reader is not able toadjust the petri dish empty blank manually, thenmanually subtract the mean optical density of theblank substrate of all readout. Shaking is preferably

carried out in a petri dish or equipment appropri-ate optical shakers at a certain speed to ensure per-fect mixing of the contents of the sinks. Optimalspeed for each shakers will vary and have a speedrange of 120-700 rotations per minute.The second group of data samples t test withSPSS version 17.0
RESULTSThe Characteristics Data of both study groupsare shown in Table 1 below.

Table 1. The Characteristics Data for Mother in both Study Groups.
Characteristics PROM

Mean
Normal Pregnancy

Mean
Total p

Maternal age 25.2 25.7 0.534Educational 1.9 2.27 0.071IMT Groups 23.14 25.43 0.001*LILA Groups 23.36 25.43 0.000*Hsp70 level Group 0.36 3.94 0.000*Haemoglobin 30 (50) 30 (50) 60 (100) 0.899Number of Leucosite 30 (50) 30 (50) 60 (100) 0.116Blood sugar 30 (50) 30 (50) 60 (100) 0.815SGOT 30 (50) 30 (50) 60 (100) 0.455SGPT 30 (50) 30 (50) 60 (100) 0.071Ureum 30 (50) 30 (50) 60 (100) 0.169Creatinin 30 (50) 30 (50) 60 (100) 0.706Total Protein 30 (50) 30 (50) 60 (100) 0.180Systolic 30 (50) 30 (50) 60 (100) 0.850Dyastolic 30 (50) 30 (50) 60 (100) 0.561
caption : * = p value < 0.05 ( statistically significant )
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There is a data variable homogeneous and inho-mogeneous. Variables are not homogeneous,namely the value of body mass index, left UpperArm Circumference, urea and protein levels. Bio-logical data (Hsp70 levels) also have data that isnot homogeneous (α < 0.05).However, for variable 2 unpaired groups, equal-ity variance is not an absolute requirement. So tosee the results of using the t test results on thesecond line (equal variances not assumed) in thetable.IMT measurements carried out as a data con-troller to measure Hsp70 levels in the KPD andnormal pregnancy group. Looks BMI mean resultsas shown in Table 2.
Table 2. Distribution of BMI Mean in the Group of KPD andNormal Pregnancy Group.

Groups Samples (N) IMT mean pNormal 30 25.43 < 0.001KPD 30 23.14
Left upper arm circumference measurementscarried out as a data controller to measure levelsof Hsp70 in the KPD group and normal pregnancygroup. Looks like the left LILA mean results areshown in Table 3.

Table 3. LILA Mean Distribution at KPD Group and NormalPregnancy Group.
Groups Samples (N) LILA mean pNormal 30 25.53 < 0.001KPD 30 23.36
LILA left mean in maternal with lower KPD(23.36) compared to normal pregnancy group(25.53). The difference was statistically significantwhere p < 0.001 (p < 0.05) thus concluded that thelack of size LILA associated with risk of prematurerupture of membranes in aterm maternal.Measurement of Hsp70 levels serum in the KPDgroup and normal pregnancy groups conducted byELISA. It appears that Hsp70 levels serum of ma-ternal with PROM lower than normal pregnancygroup.

Results on the distribution mean of Hsp70 levelsserum as shown in Table 4. The mean of Hsp70 levels serum of maternalwith PROM lower (0.36) compared to normal preg-nancy group (3.94) and the difference was statis-tically significant (p < 0.001).
Table 4. Distribution of Mean Hsp70 Levels Serum in theKPD Group and Normal Pregnancy Group .

Groups Samples (N) Mean Hsp70
level

p

Normal 30 3.94 < 0.001KPD 30 0.36
To determine the diagnostic power value ofHsp70 levels in the KPD compared with normalpregnancy, can be analyzed using the Receiver Op-erating Characteristic curve (ROC) in SPSS 17.0 forWindows.Obtained from the diagnostic value analysis ofHsp70 levels compared with 0.833 or 83.3% nor-mal pregnancy, so it can be concluded the diagnos-tic value of Hsp70 levels in the KPD were good (>50%).Furthermore, from the ROC analysis also foundthe point of intersection between Hsp70 levels innormal pregnancy and KPD 2.15 with 83.3% sen-sitivity and 100% specificity. It means that if theobtained value ≤ 2.15 Hsp70 levels, is a sign of theKPD, with 83.3% sensitivity and 100% specificity.

DISCUSSIONThis study is observational analytic cross-sectionalstudy design to determine whether there are dif-ferences for Hsp70 levels in premature rupture ofmembranes in aterm pregnancy compared to nor-mal in aterm pregnancy. The subject of this studyis aterm pregnancy with premature rupture ofmembranes and normal pregnancy in the birthroom and Polyclinic Obstetrics and Gynecology Dr.Moewardi Surakarta from December 2012 untilMarch 2013, in accordance with the receipt of sam-ples requirement (inclusion criteria). While the cri-teria for a normal pregnancy is a pregnancy whereantenatal care during pregnancy until birth sincethere are no complications for both mother and fe-tus/baby. The number of samples in this study
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were 60 peoples with 30 samples distribution forthe case of KPD and 30 samples for normal preg-nancy.In this study to reduce other KPD risk factorsthen study subjects were also measured height,weight, BMI, maternal age, gestational age, systole,diastole, when blood sugar, SGOT, SGPT, urea,creatinine, hemoglobin, leukocyte numbers and to-tal protein.For variable upper left arm circumference andbody mass index obtained t test results respec-tively 0.000 and 0.001 (p<0.05) that was statisti-cally significant. This means that LILA and BMIvariables have an influence on the KPD. Assessment of nutritional status in maternal canbe done by measuring LILA monitor maternalweight gain during pregnancy and the examinationof specimens such as urine, feces, blood, liver andmuscle were tested by laboratories. Weight gainduring pregnancy is about 11.5 to 16 kg for womenwith normal prepregnancy body mass index.In this study suggests that the nutritional status(LILA and BMI) affect the risk of PROM in atermpregnancy. Conditions of malnutrition (poor nutri-tion, lack of vitamin C) supports the role of collagenin amnion membranes and korion.14 Collagen is aprotein that is used for the formation of connectivetissue and has a role as an anti-inflammatory com-pounds and anti histamin.15 Nutritional deficiencypredisposes to abnormal collagen structure associ-ated with an increased risk KPD.16,17 Improve-ments in the nutritional status of the mother to beplanning a pregnancy is very important to preventthe occurrence of KPD.Hsp70 level in both groups using the ELISA tech-nique. After obtained the data mean of Hsp70 le-vels in the KPD (0.36) and normal pregnancy(3.94). It can be seen that there are different Hsplevels in both groups, Hsp70 levels in the KPDgroup lower when compared with normal preg-nancy. Based on t test, CI 95% value is between-4.58 to -2.58. Therefore we can conclude the meanof Hsp70 levels in premature rupture of mem-branes is lower than the normal in aterm preg-nancy and this difference was statistically signifi-cant.Changes in serum of Hsp70 levels associated

with various pathological conditions during preg-nancy and Hsp70 expressed consistently in normalfemale reproductive tissues during pregnancy.18,19Hsp70 levels were significantly lower in normalpregnancy than in nonpregnancy, serum Hsp70 le-vels increase with gestational age, while it decre-ased with increasing maternal age.20Research for Hsp70 levels serum has been doneon the condition of preeclampsia and pretermbirth. Women with preterm labor and preeclamp-sia have higher Hsp70 concentrations (mean ±standard deviation from 35.3 ± 9.6 mean and 24.4
± 3.6 ng/ml) compared with normal pregnancy (6.1
± 0.6 ng/ml) and non-pregnant women (2.4 ± 0.6ng/ml).21 Hsp70 levels can be found no increase inmaternal with preeclampsia. This is probably dueto work at an early stage Hsp70 protein cycle andhas been shown to be associated with recovery, in-flammation, apoptosis and hypoxemia, autoim-mune diseases, organ transplantation and expo-sure chemotoxic.22In accordance with the first hypothesis in thisstudy found Hsp70 levels in premature rupture ofmembranes in aterm pregnancy is lower than thenormal in aterm pregnany and this difference wasstatistically significant. High cortisol levels and lowHsp70 stimulate macrophages (monocytes) to ex-press IL-12 and IL-4 which then stimulate Th cells.IL-12 to stimulate Th1 cells which are more domi-nant Th1 cells to Th2 cells. Macrophages releaseIL-4 that will stimulate Th cells expressing Th2cells. IFN Th1 cells will release a more dominantover IL-10 produced by Th2 cells. IFN will stimu-late macrophages and B cells into plasma cells thatwould be removing IgG and IgM. Macrophages thathave Fc receptors will be attached to the Fc of IgGthat had been attached to the cytotrophoblast tobecome damaging tissue process ADCC includingamnion and chorion resulting in premature rup-ture of membranes, ADCC process occurs becauseof IgG and IgM1.23 In this study, the KPD was notfollowed by the birth process. The Low Hsp70 le-vels may have an influence on labor. This is con-sistent with research Nogouchi (2010) which saysthat the increased levels of intracellular and extra-cellular Hsp70 normal in aterm pregnancy mayplay a role in the onset of labor.24In this study, also conducted the analysis usingROC curves to determine the diagnostic powervalue of Hsp70 levels in the KPD compared with
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normal pregnancy. Obtained from ROC analysis ofthe diagnostic value of Hsp70 levels by 0.833 or83.3%, so it can be concluded the diagnostic valueof Hsp70 levels in the KPD was good (> 50%). Alsoobtained the intersection between the of Hsp70levels in normal pregnancy2,15 KPD with 83.3%sensitivity and 100% specificity. It means that ifthe obtained value ≤ 2.15 Hsp70 levels, is a sign ofthe KPD, with 83.3% sensitivity and 100% speci-ficity.The weakness of this study is the limited samplesize and cross-sectional research design. To see thechanges and the role of Hsp70 levels in KPD needsto be done further studies with a cohort study de-sign in order to be studied more in depth in thesame individual. A cross-sectional study can notprovide information that changes in Hsp70 levelsplays a role in the KPD, but only provide informa-tion on the prevalence of PROM in aterm preg-nancy. Further research using a sample of amnioticmembrane also needs to be done to further inves-tigate the relationship Hsp70 levels and the inci-dence of KPD.
CONCLUSIONIn the mean of Hsp70 levels in premature ruptureof membranes obtained lower levels than normalin aterm pregnancy and this difference was statis-tically significant.
SUGGESTIONEvery maternal especially who are predisposingfactors KPD Hsp70 levels checked, if there is alower than normal levels given adequate therapy.Further research needs to be done with samplesWeight Loss and LILA are homogeneous.
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