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Abstract.

Most women experience painful lower back pain that is caused by conditions like menstrual cramps,
endometriosis, bad posture, ovarian cysts, menopause, and especially after a C-section, where there can be
chronic pain after giving birth. In this paper, we focus specifically on women who experience Lower Back Pain
(LBP) from a Cesarean Section (C-section), which can be chronic. Causes of such chronic pain involve
anesthesia given at the time of procedure, higher BMI, wrong posture, endocrine imbalance, excessive lifting,
and extended lactation. Mainstream treatments in the form of exercises, hot or cold, and medication also often
have a risk of adverse effects like dizziness and nausea. These are successfully treated using
ethnopharmacological remedies with high anti-inflammatory and antioxidant activities. Numerous herbal
derivatives have been used traditionally for their pharmacological effects, providing a pharmaceutical-free way
of pain management. Their mechanism of action is consistent with the Gate Control Theory of Pain, acting as
natural analgesics that modify inflammatory pain by blocking the NF-«B pathway. This blockade prevents pro-
inflammatory cytokines and enzymes from being formed and prevents local inflammation and pain
transmission. By stimulating larger nerve fibers, these remedies facilitate the closure of the pain gate, thus
alleviating discomfort. With few side effects and high ethnopharmacological efficacy, these herbal remedies are
an ideal alternative to the treatment of LBP in women after C-section delivery. This review seeks to summarize
and discuss the role of various ethnopharmacological remedies in the management of lower back pain,
particularly in women after C-section delivery.

Keywords : Cesarean section, Ethnopharmacological interventions, Gate Control Theory, Lower back pain,
Pain management

1. INTRODUCTION

Lower back pain (LBP) is becoming a common problem among women because of causes such as menstrual
cramps, endometriosis, poor posture, ovarian cysts, menopause, and hormonal imbalance. In this chapter, the
post-Caesarean section (C-section) pain is discussed, and how appropriate pain management and postoperative
care are essential during this critical phase of motherhood is highlighted. A flowchart illustrates the treatment
plan developed by researchers to manage pain in female patients undergoing a Csection.
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A. Findings from Literature Insights

Literature Search : PubMed,Google Scholar.ScienceDirect
Keywords: “Lower Back Pain™, “C-Section", “Ethnopharmacological remedies™.
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Figure 1: Flowchart on searching and selection of articles.

We conducted a comprehensive search across research databases, including PubMed, ScienceDirect, and
Google Scholar, to gather multidisciplinary materials such as research articles, patents, theses, and books (see
Figure 1).Initially, 300-400 articles were identified, but those that did not focus on conditions like C-section or
natural remedies were excluded from our selection. This refinement process led to the identification of 50
relevant articles. Of these, an additional 20 articles were excluded based on their use of non-randomized
controlled trials (RCTs) or experimental studies. Consequently, 30 articles with strong evidence on herbal
medicine's role in pain management were retained for analysis.

B. Etiology of Pain

There are several factors involved in LBP in women after C-section, as shown in Figure 2. Spinal anesthesia
reduces lumbar lordosis and disrupts transmission of nociception, leading to chronic pain in nearly 80% of
patientst-23], Increased BMI puts excessive stress on the lower back, leading to posture and mobility
impairment and also chronic inflammation™-3. Poor posture, especially during breastfeeding and baby care,
overstrains lumbar muscles and increases pain 34, Hormonal fluctuations, such as increases in relaxin
levels, loosen the pelvic ligaments and result in pain and instability>4l. Ascending and lifting heavy babies
also contribute to lumbar strain, extend recovery time, and establish chronic LBP as a result.
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Figure 2: Etiology of pain
C. Conventional Pain Management Therapy

Analgesic pharmacological treatment includes use of Over-the-Counter (OTC) medications and medication
treatments, such as Non-Steroidal Anti-Inflammatory Drugs (NSAIDs) Ibuprofen and Naproxen, analgesics
Acetaminophen (Tylenol), opioid analgesics Oxycodone and Hydrocodone, muscle relaxants Cyclobenzaprine
and Methocarbamol, anticonvulsants Gabapentin and Pregabalin, topical analgesics Lidocaine patches and
Capsaicin cream, and corticosteroids Prednisone, which are short-term medications but cause gastrointestinal
disorders and liver injuries!!l. Physical therapy consists of exercise ordered by a therapist to enhance mobility
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and reduce pain but potentially leading to muscle soreness, pain, and discomfort [1. Heat and cold applications
are a very common pain management technique, where heat in the form of a heating pad or warm compress is
applied to relax spasms of the muscles and relieve pain, and cold is used to reduce inflammation, but repeated
or inappropriate use can cause skin irritation, burns, pain, or frostbite™!l. Exercise, such as light activity
involving walking and stretching, makes muscles stronger and more flexible but causes soreness and strain in
muscles, especially when done incorrectly or excessively (1. Massage therapy, such as Swedish and deep tissue
massage, relaxes muscles and enhances circulation but at times causes temporary pain and bruising [,
Transcutaneous Electrical Nerve Stimulation (TENS) is the process of using electrical stimulation to minimize
pain, but it has short-term relief and sometimes causes skin irritation 1. Techniques of relaxation like
meditation and yoga are used in minimizing stress and pain with less side effects and are thus an effective and
safe approach to pain management [,

2. ETHNOPHARMACOLOGICAL REMEDIES FOR LOW BACK PAIN AFTER
CESAREAN SECTION

Ethnopharmacology is the science of medicinal plants and their traditional uses in healing. Natural remedies
have been used by many cultures for centuries to manage pain. These herbal remedies have bioactive
compounds that are responsible for pain management and inflammation reduction as indicated in Figure 3 and

Figure 4.

St. John's Wort: Hypericum perforatum is a well-known medicinal herb known for its use for centuries,
native to Europe and Asia 51, Some of the active principles in the genus include hyperforin, hypericin, and
flavonoids, attributing its promising pharmacologic action. Used in herbal medicine, this herb finds a wide
application in tea, extracts, and capsules 316171 78

Ginger: Zingiber officinale is a Southeast Asian native plant that has become one of the most popularly used
spices and medicinal herbaceous plants globally 1215 It includes bioactive substances such as gingerols and
shogaols, fresh and dried ginger. Ginger has been used both as traditional medicine and in food and culinary
preparations and supplements made in capsule form, teas, and extracts [3-12.13]

Turmeric: Curcuma longa, hailing from the Indian subcontinent and Southeastern Asia, is a golden-yellow
condiment extensively employed in cooking, Ayurveda, and traditional Chinese medicine 31112131 The chief
bioactive compound of turmeric known as curcumin has potent anti-inflammatory and antioxidant properties,
which helps significantly with the treatment of pain, especially in that related to arthritis and joint pains 1112131,

Nuts And Seeds: Nuts and seeds like walnuts, flaxseeds, and chia seeds are some of the finest plant-based
sources of omega-3 fatty acids 21427, They contain alpha-linolenic acid (ALA), while its marine sources provide
eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA). Foods rich in omega-3 fats are popular in daily
diets, while concentrated sources are widely used in supplements>-1427],

Capsaicin: Chili peppers, originally domesticated on American continents, are of the genus Capsicum annuum.
Dishes and medicine employ this as a source of significant compounds like capsaicin and dihydrocapsaicin found
in concentrated form in the seeds and inner membranes of the pepper 1220 | Capsaicin is utilized in cooking,
topical creams, and patches for therapeutic purposes®18-1%

Thunder God Vine: This herb, also referred to in the West as Thunder God Vine, is native to East Asia and has
been used in traditional Chinese medicine for many centuries 2221 | The plant has two primary compounds of
interest-triptolide and celastrol, which are possibly the cause of its healing properties. Because of the strength of
the vinegar, it is largely found in regulated herbal preparations and must be administered with care due to its toxic
potential 322

Butterbur: Native to Asia and Europe, Petasites hybridus is a perennial plant that has been traditionally applied
in the management of disorders like migraine and muscle cramp 221 The bioactives, petasin and isopetasin, of
the herb are present mainly in the root and leaves®2l. Butterbur extracts need purification to eliminate
pyrrolizidine alkaloids which could be harmful in raw form.
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Feverfew:A native of Europe and the Balkan countries, Tanacetum parthenium has for centuries been widely
known in herbal medicine 2, Parthenolide, a major bioactive present in the leaves and flowers, is responsible
for feverfew's traditionally recognized properties 223, It is consumed in powdered, tinctured, or encapsulated

forms and is widely respected in herbal therapy 2231,

Willow Bark: Salix alba, indigenous to Europe, Asia, and North America, has been used in traditional medicine
since antiquity 2291, Salicin, flavonoids, and polyphenols are among the most important components of bark 321,
Willow bark is processed into extracts, teas, and capsules in a natural approach for the treatment of pain.

Moringa Oleifera: Moringa oleifera, also known as the "Wonder Tree," originates from the Indian subcontinent
6789101 This tree has numerous health benefits and consists of flavonoids, phenolic acids, and glucosinolates
present in its leaves, seeds, and pods. Moringa is taken as powder, extract, or in the form of tea and is frequently

combined with phytomedicine and nutritional supplements[¢Z£219],
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Figure 3: Ethnopharmacological Remedies in Pain Figure 4: Bioactive Compounds of Ethnopharmacological
Management Remedies in Pain Management

3. PAIN MANAGEMENT IN GATE CONTROL THEORY WITH
ETNOPHARMACOLOGICAL REMEDIES

Low back pain, particularly post-C-section, starts when nociceptors in the tissues detect injury and transmit pain
messages via A-delta and C fibers to the spinal cord2$223% The message arrives at the dorsal horn, where the
Gate Control Theory of Pain decides whether to transmit the pain to the brain. When inflammation develops, pro-
inflammatory mediators like prostaglandins, cytokines, and tumor necrosis factor-alpha (TNF-a) stimulate the
nuclear factor kappa-light-chain-enhancer of activated B cells (NF-kB) pathway, enhancing the inflammation and

keeping the gate of pain "open"[1%282%30 This makes more than usual pain signals travel to the brain, amplifying

pain perception and causing it spreading to nearby tissues!!228223% Ethnopharmacological interventions, rich in
anti-inflammatory and antioxidant action, control both pain transmission and the NF-kB pathway 1928 These
treatments contain bioactive compounds such as curcumin (turmeric)112131" gingerols (ginger) 312131 and
flavonoids (Moringa oleifera) [©28219 etc which have robust analgesic and anti-inflammatory effects. These
compounds act on sensory nerve fibers and modify the gate control system by stimulating large-diameter A-beta
fibers, which could "close the gate" and diminish pain perception 1221, Tn addition, they inhibit NF-xB activation
and ensuing inflammatory cytokine expression and thereby reduce inflammation. Since inflammation and
oxidative stress increase pain sensitivity, the inhibition of the NF-kB pathway retards the excessive generation of
inflammatory mediators such that pain is localized and does not spread to other areas of the body [12:26.28.29.30
Thus, not only do these remedies possess anti-inflammatory activity, but the bioactive molecules present in them
also induce the secretion of endorphins, which enhance the body's intrinsic pain control mechanism. This
coordinated activity leads to efficient as well as localized pain relief along with preventing chronic pain
development. The site-specific and long-term release of these bioactive compounds from ethnopharmacological
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treatments triggers extended pain, along with inhibiting inflammatory pathways like NF-kB, preventing excessive
pain signaling, and restricting pain amplification through the nervous system.

4. VERSATILE APPLICATIONS OF ETHNOPHARMACOLOGICAL REMEDIES
IN PAIN MANAGEMENT

Ethnopharmacological drugs have been used extensively in analgesic treatment, and recent technology has
enhanced their activity through improved extraction, formulation, and drug delivery. Salix tetrasperma (willow
plant) is phytochemically extracted and salicin derivative profiled, resulting in oral formulations like capsules,
teas, and tinctures for systemic pain relief and topical formulations like ointments and creams for relief from local
musculoskeletal pain®28, St. John's Wort (Hypericum perforatum) is formulated into nanotechnology drug
delivery systems like solid lipid nanoparticles (SLN) and nanostructured lipid carriers (NLC) to improve
neuroprotection and bioavailability, while LC-MS/MS and liquid chromatography are applied in flavonoid and
phenolic acid profiling 14171 Moringa oleifera has been studied by in vitro and in vivo research, drug
development and nutraceuticals, and food functionalism with follow-up oral products like capsules, powders,
teas, and food functional foods for systemic inflammation and antioxidant effects and topical creams and
ointments for local inflammation and pain [©Z8219 Cyrcuma longa or turmeric and its bioactive compound
curcumin are investigated by clinical trials, molecular targeting of inflammatory processes, and pharmacological
studies to develop oral formulations such as powders, tablets, tablets, capsules, and topical formulations such as
gels, patches, and ointments for inflammatory pain disorders®>-1213] Such developments in herbal medicines
also maximize ethnopharmacological strategies to alleviate pain to achieve the maximum bioavailability and
therapeutic activity.

5. CONCLUSION

In conclusion, this review puts into perspective the potential therapeutic applications of ethnopharmacological
medicines for treating post-C-section lower back pain (LBP) through accessing bioactive molecules that act to
modulate inflammatory mechanisms, notably NF-kB, and supplement the Gate Control Theory of Pain for
effective analgesia. Other than pain alleviation in the postpartum setting, these medications exhibit multi-faceted
application in pain management, including systemic relief through oral delivery, localized use through topical
delivery, and bioavailability enhancement through the use of nanotechnology-based drug delivery systems. With
the integration of the ancient traditional herbal medicine with modern pharmacological technology,
ethnopharmacology offers an eco-friendly, non-invasive, and effective remedy for treating diseases of chronic
pain with lesser side effects than in conventional therapy.
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