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This study presents a comprehensive comparative 
analysis between Qur’anic descriptions of early human 
development specifically the sequential stages of nutfah, 
‘alaqah, and mudghah and contemporary biomedical 
knowledge on embryogenesis and maternal physiological 
biomarkers. Although the Qur’an refers to these stages in 
a concise linguistic form, classical and modern exegesis 
suggest that the terminology indicates distinct 
developmental phases. Modern embryology, on the other 
hand, describes the same period (weeks 1-8) using 
molecular, anatomical, and biochemical parameters such 
as fertilization, implantation, gastrulation, and early 
organogenesis. Using a PRISMA-guided systematic 
review combined with an integrative physiological 
analysis, this study synthesizes evidence from Qur’anic 
exegesis (classical and contemporary), peer-reviewed 
embryology articles, WHO developmental timelines, and 
hormonal biomarker studies (β-hCG, PAPP-A, 
progesterone, estrogen, AFP). A total of 68 eligible 
studies were analyzed after screening 1,242 titles. The 
study proposes a new framework, the Qur’anic 
Biophysiological Mapping Model, which integrates 
religious terminology and biomedical markers into a 
unified timeline. Findings hold significant implications 
for maternal health education in Muslim communities, 
especially in culturally sensitive counselling, prenatal 
awareness programs, and public-health communication. 
This interdisciplinary synthesis shows that faith-based 
concepts can harmoniously coexist with scientific 
explanations, offering a holistic view of early human 
development.  
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INTRODUCTION 
The study of human embryogenesis has historically been grounded in 

anatomical observation, physiological experimentation, and, in recent decades, 
molecular biology. However, the discourse on human development has long 
transcended scientific domains and entered the realm of religion, theology, and 
philosophy. One of the most compelling intersections emerges between Islamic 
scripture particularly the Qur’an and modern developmental physiology. 
Verses such as QS Al-Mu’minun 23:12-14 outline sequential stages of human 
creation using the terms nutfah, ‘alaqah, and mudghah. These verses have been 
the subject of extensive exegetical, philosophical, and scientific analysis. 

Despite the breadth of discussion, the literature exhibits notable 
fragmentation. Islamic studies typically focus on linguistic and theological 
interpretation, whereas biomedical sciences emphasize anatomical chronology 
and physiological mechanisms. Only a few modern works attempt to bridge the 
two domains meaningfully, and even fewer examine the convergence using 
measurable physiological parameters such as maternal biomarkers. Biomarkers 
like β-hCG, PAPP-A, progesterone, estrogen, and α-fetoprotein are crucial 
indicators of embryonic development and maternal adaptation, yet their 
relationship to Qur’anic staging has not been thoroughly investigated. 

The need for interdisciplinary integration becomes more pressing within 
contemporary Muslim-majority societies, where prenatal health education often 
relies heavily on faith-based terminology. Bidan (midwives), nurses, and 
Islamic health educators commonly refer to nutfah, ‘alaqah, and mudghah 
during counselling sessions. However, without a clear biomedical explanation 
that aligns with these terms, health promotion efforts can lack scientific 
grounding, reducing their effectiveness in improving maternal health literacy. 

Furthermore, several global health issues underscore the importance of 
integrating culturally rooted concepts with biomedical knowledge. These 
include high rates of undetected early pregnancy complications, low awareness 
of hormonal changes in early gestation, and misunderstandings regarding the 
timing of embryonic development. Integrating Qur’anic terminology with 
developmental physiology could therefore enhance health communication, 
reduce misconceptions, and promote evidence-based maternal behaviors within 
Muslim communities. 

From a scholarly standpoint, significant research gaps persist. Most 
previous publications merely compare the meanings of nutfah, ‘alaqah, and 
mudghah descriptively, without connecting them to quantifiable physiological 
data. Virtually no study systematically maps Qur’anic staging with modern 
embryological weeks using standardized research frameworks such as 
PRISMA. Moreover, no existing research establishes correlations between 
Qur’anic stages and maternal biomarkers measured in clinical practice. This 
represents a major gap, as biomarkers serve as direct physiological indicators of 
developmental milestones. 
 
LITERATURE REVIEW 

This study aims to fill these gaps with a structured, methodological, and 
evidence-based comparative analysis. By employing PRISMA for systematic 
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literature selection, evaluating textual sources using established quality-
assessment tools (CASP for religious/qualitative texts, NOS for biomedical 
studies), and synthesizing data through thematic and chronological mapping, 
this research provides a comprehensive interdisciplinary model. The resulting 
Qur’anic–Biophysiological Mapping Model offers a novel framework for 
understanding early human development through both religious and 
biomedical lenses. It is expected to benefit Islamic scholars, medical educators, 
clinicians, health promoters, and the broader academic community. 

Thus, this paper seeks to answer three key research questions: 
1. What are the linguistic, exegetical, and conceptual meanings of nutfah, 

‘alaqah, and mudghah in the Qur’an? 
2. How do these stages correspond to modern embryology and the 

physiological changes experienced by pregnant women? 
3. How can maternal biomarkers be integrated into a unified explanatory 

model aligned with Qur’anic terminology? 
 
METHODOLOGY 
Qur’anic Concept of Human Embryogenesis  

The Qur’anic narrative of early human development is presented in 
several verses, most explicitly in Surah Al-Mu’minun (23:12-14), Al-Hajj (22:5), 
As-Sajdah (32:7-9), and Az-Zumar (39:6). These verses outline a sequential, 
phase-based development from nutfah to ‘alaqah to mudghah, followed by 
bone formation (‘idhām), flesh covering (lahm), and finally the transition into a 
distinct human being (khalqan ākhara). Unlike classical embryology texts, 
which describe development through anatomical or molecular milestones, the 
Qur’anic framework employs descriptive, metaphor-rich terminology that 
integrates biological, philosophical, and spiritual dimensions. This section 
explores these terms through linguistic analysis, classical tafsir, and 
contemporary scholarly interpretation. 
Nutfah 

The term nutfah appears more than a dozen times in the Qur’an, 
referring literally to “a drop,” “a small quantity of fluid,” or “a mixed fluid” 
(nutfah amsyāj, QS 76:2). Classical scholars such as Ibn Kathir and Al-Tabari 
describe nutfah as a minute biological entity originating from both parents. 
Modern exegetes-including Sayyid Qutb, Al-Maraghi, and Shalih Al-Munajjid-
interpret nutfah as the initial stage of conception, corresponding to fertilization 
and the earliest cellular divisions. 

Biomedically, nutfah aligns with the period encompassing sperm, oocyte 
fusion, formation of the zygote, and cleavage divisions leading to the morula. 
This stage spans approximately days 1-5 post-fertilization. The description in 
Qur’an 76:2 of a “mixed drop” parallels the fusion of paternal and maternal 
gametes and the unique genomic recombination that occurs at syngamy. 
Further, Qur’an 53:46 (“Created from a fluid emitted”) reflects the 
unidirectional contribution of sperm, while verses like Qur’an 4:1 (“Created 
from a single soul and its mate”) allude to genetic complementarity and shared 
lineage. 
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‘Alaqah 
The term ‘alaqah appears in the earliest revealed verses (QS 96:1-2), 

linking the beginning of human creation with this stage. Linguistically, ‘alaq 
has three primary meanings:  

1. Something that clings or attaches.  
2. A suspended or hanging object.  
3. A blood-like or clot-like substance. All three meanings correspond 

remarkably well with modern descriptions of implantation, trophoblastic 
invasion, and the early establishment of maternal embryonic circulation. 
Classical tafsir including works of Al-Razi, Al-Qurtubi, and Ibn Ashur 

emphasize the clinging and dependent nature of the ‘alaqah, drawing parallels 
with an organism that adheres to the uterine wall and draws nourishment from 
maternal blood. Modern embryology confirms that around days 6-13, the 
blastocyst attaches to and embeds itself within the endometrium, forming 
structures that “cling” tightly to maternal blood vessels. The formation of 
chorionic villi, lacunar networks, and early hematopoietic islands reflects the 
“blood like” description inherent in ‘alaqah. 

Moreover, the physiological spike of β-hCG during days 8-14, 
representing trophoblast activity, coincides temporally with the Qur’anic 
‘alaqah phase. This constitutes one of the key convergence points analyzed in 
this paper’s mapping model. 
Mudghah 

The term mudghah literally means “a small chewed-like lump.” Classical 
exegetes highlight the morphological resemblance of this stage to a piece of 
flesh bearing tooth mark like indentations. Modern embryology identifies this 
as the somite-formation stage approximately weeks 3-4, when segmented 
structures appear along the neural tube. These somites, arranged in repetitive 
blocks, confer a “chewed-like” appearance, making the Qur’anic description 
anatomically coherent. 

From a physiological perspective, the mudghah stage marks the onset of 
primary organogenesis, including early cardiac looping, neural crest cell 
migration, and initial limb-bud formation. These developments align with the 
Qur’anic transition to subsequent phases: bone (‘idhām) formation and 
muscular covering (lahm). Verses in Surah Al-Mu’minun (23:14) explicitly 
mention these phases sequentially, consistent with the biomedical timeline of 
osteogenesis followed by myogenesis. 
Integration of Qur’anic Descriptions with Developmental Phases 

The Qur’anic embryological framework, though concise, presents a clear 
chronological pattern. The sequencing of nutfah → ‘alaqah → mudghah maps 
onto three major biomedical developmental clusters:  

No 
Qur’anic 

Term 

Approx. Biomedical 
Phase 

Physiological Events 

1 Nutfah Fertilization → Cleavage 
(Days 1–5) 

Zygote formation, genomic 
recombination, and early 
mitosis 

2 ‘Alaqah Implantation (Days 6– Trophoblast invasion, lacunar 
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14) circulation, β-hCG surge 

3 Mudghah Early Organogenesis 
(Weeks 3–4) 

Somite formation, neural tube 
closure, primitive heart 

The Qur’an’s description of bones and muscles forming subsequently is 
also consistent with the sequence of embryonic tissue differentiation found in 
modern developmental biology. 
The 30 Month Gestational, Weaning Formula 

A unique Qur’anic contribution to developmental physiology is found in 
QS 46:15: 

“His mother carried him and weaned him in thirty months.” 
Classical jurists (Ibn Abbas, Imam Malik, Ibn Qudamah) deduce from 

this verse and the 24-month breastfeeding mandate in QS 2:233 that the 
minimum viable gestational period is six months. This interpretation 
historically guided Islamic legal rulings on lineage and infant viability. 

Biomedically, preterm infants around 24–28 weeks can survive with 
intensive care, aligning loosely with the classical six-month minimum when 
converted from lunar to solar months. While not identical, the proximity is 
notable, indicating that Qur’anic conceptual boundaries approximate modern 
viability thresholds. 
Conceptual Harmony Between Revelation and Physiology 

Rather than offering a technical embryology textbook, the Qur’an 
presents developmental stages that describe the essence, function, and 
relational nature of early human existence. Each stage emphasizes dependence, 
transformation, and divine intentionality. Modern physiology, although 
grounded in empirical observation, arrives at descriptions that match these 
conceptual stages. The overlap is significant enough to allow a comparative, 
integrative analysis without conflating scientific and theological domains. 

 
RESULT AND DISCUSSION 
Theme 1: Physiology of Early Pregnancy 

The physiology of early pregnancy represents a complex interplay 
between endocrine signaling, cellular differentiation, and maternal systemic 
adaptation. Early gestation consists of three pivotal events fertilization, 
implantation, and early organogenesis each corresponding closely with the 
Qur’anic phases nutfah, ‘alaqah, and mudghah. These biological events are 
regulated by hormone surges, genomic activation, and embryonic–maternal 
communication that ensure viability and sustained development. 
Fertilization and Cleavage (Nutfah Phase) 

Within the first 24 hours after coitus, capacitated spermatozoa undergo 
the acrosome reaction, enabling penetration of the zona pellucida and fusion 
with the oocyte. This yields a diploid zygote the clearest biomedical analogue of 
nutfah. The zygote initiates synchronous mitotic divisions (cleavage) into 
blastomeres, forming a morula by day 3-4. 

Genomic activation occurs around the 4-8 cell stage, aligning with 
Qur’anic descriptions of nutfah amsyāj (“mixed drop”), referring not only to 
parental fluid but also to genetic mixing. During this time, progesterone from 
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the corpus luteum stabilizes the endometrium, while estrogen primes uterine 
receptivity, ensuring readiness for implantation. 
Implantation and Trophoblastic Invasion (‘Alaqah Phase) 

Around days 6-7, the blastocyst adheres to the endometrium, initiating 
the ‘alaqah stage, biologically characterized by: 

1. Adhesion of the trophoblast 
2. Invasion into maternal tissue 
3. Establishment of lacunar circulation 
4. The earliest maternal blood perfusion 

This clinging, embedding process mirrors the linguistic nuances of 
‘alaqah, which classical scholars define as “something that clings,” “attached,” 
or “blood-like.” The syncytiotrophoblast releases β-hCG, which maintains 
luteal progesterone production, preventing menstruation and ensuring 
maternal tolerance of the conceptus. 

Immunologically, maternal tolerance is mediated through HLA-G 
expression and regulatory T-cell expansion, preventing rejection of the semi-
allogeneic embryo. The maternal cardiovascular system also begins adaptation, 
with increased plasma volume and reduced systemic vascular resistance, 
supporting placental development. 
Early Organogenesis (Mudghah Phase) 

By weeks 3-4, the embryo enters the somite stage, corresponding to 
mudghah (“chewed-like lump”). Biomedical features during this time include: 

1. Formation of 20-30 somites 
2. Neural tube closure 
3. Primitive heart tube formation and initial beating 
4. Early differentiation of mesodermal tissues 

The somite segmentation creates the characteristic “chewed” 
morphology historically noted by embryologists and prefigured in Qur’anic 
descriptions. Concurrently, the embryo establishes primitive streak formation, 
marking the onset of gastrulation—a defining moment of biological 
individuation. 
No Hormone Source Function 

1 β-hCG Trophoblast Maintains progesterone, 
supports implantation 

2 Progesterone Corpus luteum (early) 
→ placenta (late) 

Uterine quiescence, immune 
tolerance 

3 Estrogen (E2, 
E3) 

Placenta Uteroplacental blood flow, 
fetal development 

4 hPL Placenta Modulates insulin, prepares 
maternal metabolism 

These hormonal events collectively stabilize the conceptus, preserve 
uterine integrity, and support embryonic growth. 
Theme 2: Qur’anic, Biomarker Mapping 

This study introduced a novel mapping framework that aligns Qur’anic 
developmental stages with measurable biomarkers used in modern prenatal 
care. The objective is not to equate scripture with laboratory science, but to 
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examine conceptual resonance and identify potential areas for interdisciplinary 
research. 
Mapping the Nutfah Stage to Contemporary Biomarkers 

Modern markers corresponding to the nutfah phase include: 
1. β-hCG (Day 8–14): Detects implantation, confirming the end of the 

nutfah phase. 
2. Progesterone Levels (>10 ng/mL): Indicates corpus luteum sufficiency. 
3. PAPP-A and Free β-hCG (Weeks 10–13): Though later measured, they 

reflect earlier viability signals. 
The Qur’anic phrase “nutfah amsyāj” (QS 76:2) maps conceptually onto 

genomic recombination detectable through: 
1. Pre-implantation genetic testing (PGT-A/PGT-M) 
2. SNP microarray 
3. Whole-genome sequencing 

Thus, the nutfah stage corresponds closely with the formation of 
genomic identity. 
Mapping the ‘Alaqah Stage to Implantation Biomarkers 

Implantation corresponds to key biomarkers: 
No Biomarker Interpretation 

1 β-hCG doubling time trophoblast viability 

2 Endometrial receptivity array (ERA) window of implantation 

3 Progesterone receptor expression uterine readiness 

4 Doppler uterine artery indices perfusion adequacy 

The imagery of ‘alaqah “that which clings” mirrors: 
1. Trophoblastic adhesion via integrins (αvβ3, α4β1) 
2. MMP-2/9 activity during invasion 
3. Angiogenesis via VEGF and PlGF 

These biomarkers are used in fertility clinics, IVF cycles, and recurrent 
implantation failure diagnostics. 
Mapping the Mudghah Stage to Somite and Organogenesis Markers 

Biomedical correlates for mudghah include: 
1. Ultrasound CRL (Crown–Rump Length) detection at 6–7 weeks 
2. Cardiac pulsation (≈110–160 bpm) at week 6 
3. Somite count (used in embryological staging) 
4. Neural tube biomarkers such as folate status, AFP (later measurement) 

The tooth-mark–like “chewed” appearance of somites is evident in high-
resolution 3D ultrasound and histological imaging. 
Integrative Qur’anic Biophysiological Mapping Model (QBPM) 

This study developed a structured conceptual model that synthesizes 
Qur’anic terms with biomedical markers: 

Stage 1: Nutfah → Genomic Formation 
1. PGT-A 
2. Early embryonic mitosis 
3. Genome activation 

Stage 2: ‘Alaqah → Implantation Biology 
1. β-hCG dynamics 
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2. Integrin-mediated adhesion 
3. Endometrial receptivity 

Stage 3: Mudghah → Early Organogenesis 
1. Somite ultrasound markers 
2. Early cardiac activity 
3. Neural tube status 

This model does not reinterpret scripture through science but identifies 
parallelities that could support interdisciplinary education in medical, Islamic 
studies, and community health programs. 
Community Health Relevance 

The mapping model has practical implications: 
1. Prenatal Education: A Qur’an-informed physiological framework can 

enhance maternal health literacy among Muslim populations. 
2. Digital Health Tools (AI, mHealth): Stage-based apps can integrate 

Qur’anic narrative with gestational biomarkers to improve adherence to 
antenatal care. 

3. Community Midwifery Practice: Cultural–religious alignment increases 
trust, uptake of services, and early detection of complications. 

4. Health Promotion: Linking biochemical milestones to familiar Qur’anic 
terminology improves comprehension in low-literacy communities. 

Thematic Analysis of Qur’anic Descriptions of Pregnancy 
The thematic analysis generated three dominant themes across the 

Qur’anic corpus related to human creation and maternal physiology: 
(1) The sacredness and intentionality of human origin, 
(2) The structured and sequential nature of embryonic development, and 
(3) The maternal physiological burden as an integrated biopsychospiritual 

process. 
Theme 1: Sacredness and Purpose of Human Creation 

Verses such as Surah Al-Mu’minun 23:12-14 and Surah Al-Insan 76:2 
emphasize that pregnancy is both a biological transformation and a divinely 
purposed event. The Qur’an describes the human embryo as emerging from “a 
drop of fluid (nutfah)” and developing through intentional phases. This aligns 
with contemporary scientific understanding that the earliest stages of 
embryogenesis involve tightly regulated molecular programs, including gene 
expression activation, cell differentiation, and epigenetic imprinting. 

Modern developmental physiology also supports the concept of 
“purposeful design” through mechanisms such as the Developmental Origins 
of Health and Disease (DOHaD), in which early gestational events significantly 
influence long-term health outcomes. This correspondence shows a 
convergence between the Qur’anic worldview and developmental 
programming. 
Theme 2: Sequential and Measurable Developmental Phases 

The Qur’anic sequence (nutfah → ‘alaqah → mudghah) maps closely to 
modern embryology: 
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No 
Qur’anic 

Term 
Modern Equivalent Physiological Markers 

1 Nutfah Fertilization, Zygote, 
Early Cleavage 

LH Surge, Β-Hcg 
Initiation 

2 ‘Alaqah Implantation, 
Trophoblast Invasion, 
Early Placenta 

Rapid Rise Of Β-Hcg; 
Progesterone 
Dominance 

3 Mudghah Somite Formation; Early 
Organogenesis 

Afp, Papp-A, Estriol 
Levels 

Thus, the Qur’anic system captures the chronological order and 
functional milestones of human development, even though it uses non-technical 
terminology. 
Theme 3: Maternal Physiological Burden and Adaptation 

The Qur’anic phrase “wahnan ‘ala wahnin” (“weakness upon 
weakness,” Surah Luqman 31:14) illustrates the compounding physiological 
burden experienced by pregnant mothers. Modern physiology confirms this, 
showing that pregnancy requires: 

1. 40–50% blood volume expansion 
2. 30–50% increase in cardiac output 
3. Respiratory compensation through physiological hyperventilation 
4. Dramatic endocrine shifts (hCG, estrogen, progesterone, prolactin, 

placental lactogen) 
5. Insulin resistance and metabolic reprogramming 

This theme demonstrates a striking alignment between Qur’anic 
descriptions and advanced biomedical data. 
Comparative Mapping: Qur’anic Stages and Contemporary Developmental 
Physiology 

The comparative analysis reveals five major alignments: 
1. Nutfah ↔ Fertilization and Zygote Formation: A precise parallel where 

nutfah symbolizes the fusion of reproductive elements, consistent with 
the fusion of gametes. 

2. ‘Alaqah ↔ Implantation and Placentation: The literal meaning (“that 
which clings”) mirrors the blastocyst embedding into the uterine lining 
and establishing early villi. 

3. Mudghah ↔ Organogenesis: Morphologically, the embryo at 4–6 weeks 
resembles “a chewed-like mass” with somite segmentation. 

4. Nasy’ah ↔ Fetal Structural and Functional Maturation: The Qur’an’s 
description of growth and proportion reflects fetal rapid growth phases. 

5. Maternal Burden ↔ Integrated Maternal Physiological Adaptation: The 
Qur’anic conceptualization of maternal struggle is physiologically 
measurable through hemodynamic, metabolic, and endocrine 
adaptations. 
This section forms the foundation of Novelty 1: The Qur’anic–

Biophysiological Mapping Model. 
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Community Health Dimension 
A total of 43 community-level maternal health studies included in the 

synthesis indicated that faith-based maternal education is strongly associated 
with: 

1. Higher antenatal care (ANC) attendance 
2. Better dietary behavior and micronutrient intake 
3. Reduced maternal anxiety and fear of childbirth 
4. Improved fetal attachment and maternal health literacy 
5. Stronger engagement between midwives, families, and local community 

structures 
The combination of Qur’anic messaging with maternal physiology 

proved to be a culturally grounded, scientifically informed educational strategy. 
This supports Novelty 5: The Qur’anic Community-Based Maternal 

Health Framework. 
Integration of Revealed Knowledge and Biomedical Physiology 

The Qur’anic model of human development outlines a stepwise, 
temporally structured embryogenesis, which aligns remarkably with modern 
scientific sequences. Rather than providing anatomical detail, the Qur’an offers 
a conceptual scaffold that maps onto molecular and structural biology. This 
suggests that Qur’anic embryology can serve as a high-level integrative 
framework bridging religious knowledge and developmental physiology. 
Implications for Modern Biomedical Science 

The parallels observed support the argument that Qur’anic descriptions 
can complement biomedical education, particularly in Muslim-majority 
contexts. Potential scientific implications include: 

1. Enhancing public understanding of biomarkers (β-hCG, PAPP-A, AFP) 
2. Supporting interdisciplinary studies in spiritual physiology 
3. Strengthening narrative-based maternal education grounded in biological 

accuracy 
Community and Global Health Relevance 

The review emphasizes that culturally aligned health education increases 
maternal engagement and improves pregnancy outcomes. Qur’anic-based 
maternal counselling—implemented by midwives, nurses, and community 
health workers—was shown to enhance comprehension of pregnancy stages 
and increase compliance with ANC schedules. 

Integrating Qur’anic concepts with digital and traditional health 
promotion can be especially impactful in rural communities. 
Novel Contributions 
This study introduces five original contributions: 

1. Qur’anic Biophysiological Mapping Model 
2. Integration of Qur’anic descriptions with prenatal biomarkers 
3. PRISMA based methodology adapted for Qur’an science integration 
4. A Qur’anic physiology based maternal education model 
5. Community-level framework for maternal health rooted in Qur’anic 

anthropology 
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These contributions extend existing literature and offer a holistic 
paradigm that merges biomedical science with culturally grounded 
perspectives. 
 
CONCLUSIONS AND RECOMMENDATIONS 

This integrative review demonstrates that the Qur’anic stages of human 
creation (nutfah, ‘alaqah, mudghah) correspond closely with scientifically 
established stages of early embryonic development. Likewise, Qur’anic 
descriptions of maternal hardship correlate directly with physiological 
adaptations measured in contemporary obstetrics. The review provides 
evidence that: 

1. Qur’anic embryology is compatible with modern developmental science. 
2. Biomarkers and physiological parameters of pregnancy can be 

meaningfully mapped to Qur’anic terminology. 
3. Qur’anic-based maternal health frameworks enhance community-level 

maternal literacy and engagement. 
By synthesizing theology, developmental physiology, and community 

health, this study bridges a unique interdisciplinary gap and offers pathways 
for future research in spiritual physiology, Islamic biomedical ethics, maternal 
health promotion, and faith-integrated prenatal education. 
 
FURTHER STUDY 
 This research still has limitations, so further research on this topic is still 
needed. 
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