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Abstract: This research work involves investigation of the pharmacognostic characteristics, phytochemical composition, and
thrombolytic potential of Ixora coccinea flowers. The microscopic analysis of the dried flower powder reveals distinct features
including xylem vessels, lignified epidermal trichomes, sclerenchyma, oil glands, calcium oxalate crystals, and aleurone grains.
Pharmacognostic screening revealed a swelling index of 0.57%, loss on drying at 5%, total ash value of 35%, and acid-soluble
ash at 4.61%. Methanolic extraction of the dried flowers yielded 8.32g of extract, which showed the presence of alkaloids,
terpenoids, flavonoids, glycosides, and steroids through phytochemical screening. The I vitro thrombolytic activity assessment
showed concentration-dependent clot lysis effects. At 1000 pg/mL, the methanolic extract exhibited 77% clot lysis compated to
79% shown by standard streptokinase, indicating significant thrombolytic potential. The progressive increase in thrombolytic
activity cotrelated with increasing extract concentrations (100-1000 pug/mL). These results show that Ixora coccinea flower extract
possesses notable thrombolytic properties comparable to standard medication, potentially attributable to its diverse
phytochemical constituents. The results support the traditional therapeutic applications of Ixvra coccinea and highlight its potential
as a natural thrombolytic agent.
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1. Introduction

Natural products comprise of chemical compounds produced by living organisms and found in nature [1]. These compounds have
played a pivotal role in human healthcare systems for millennia, serving as primary sources for drug discovery and development [2].
The eatliest documented evidence of natural medicine usage appears in Sumerian clay tablets, marking the beginning of systematic
natural product utilization in healthcare [3]. The pharmaceutical significance of natural products is particularly evident in cancer
therapeutics. Between 1981 and 20006, approximately 100 anticancer agents were developed, with 63% directly derived from or
inspired by natural sources [4]. Despite their historical importance, pharmaceutical industry interest in natural product research has
fluctuated in recent decades due to challenges including supply chain reliability, intellectual property concerns, and environmental
variability in composition [5].

Ixora coccinea, a medicinal plant belonging to the Rubiaceae family, is indigenous to India, Sri Lanka, and various regions including
Assam, Bihar, Maharashtra, and Gujarat [6]. The plant is recognized by multiple vernacular names including Pavetta Coccinea (L.),
Koraan, and Iswara [7]. It produces distinctive star-shaped flower clusters in various colors including red, yellow, pink, orange, and

peach, followed by dark purple to black fruits [8].

Phytochemical analysis of Ixora oil has revealed a complex composition including triterpenes (62.60%), monoterpenes (31.73%),
sesquiterpenes (3.35%), and significant quantities of bioactive compounds such as ursolic acid (27.34%), oleanolic acid (20.60%),
and lupeol (15.10%) [9]. Traditional medicine systems utilize different parts of the plant for various therapeutic purposes. The roots
and flowers are employed in treating dysentery, dysmenorrhea, leucorrhea, and bronchitis, while leaves are used for managing
diarrhea [10].
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Thrombolysis, the process of dissolving blood clots, represents a critical therapeutic intervention in various cardiovascular
conditions [11]. While conventional thrombolytic agents like streptokinase and tissue plasminogen activators are widely used, their
associated risks and costs have prompted research into natural alternatives [12]. Several plant-derived compounds have
demonstrated promising thrombolytic properties, suggesting potential therapeutic applications [13].

Figure 1. Flowers of Ixora coccinea

Given the increasing interest in natural thrombolytic agents and the documented medicinal properties of Ixvra coccinea, an
investigation of its thrombolytic potential is warranted. The present study aims to conduct comprehensive phytochemical screening
of Ixora coccinea flower extract and evaluate its thrombolytic activity through I vitro studies. This research contributes to the growing
body of evidence supporting the therapeutic applications of natural products in cardiovascular medicine.

2. Materials and methods

2.1. Collection and Authentication of Plant Material

Fresh flowers of Ixora coccinea were collected and authenticated by botanical experts. The flowers were thoroughly cleaned and shade-
dried for seven days until achieving brittle consistency. The dried flowers were pulverized to obtain a fine powder, yielding
approximately 10 g of material for analysis [14].

2.2. Pharmacognostic Studies

2.2.1. Microscopic Analysis

The powdered sample underwent detailed microscopic examination using various chemical reagents following standard protocols
[15]. The following tests were conducted:

e Lignins: Powder treated with phloroglucinol and concentrated HCI for identification of lignified structures.
e  Lipids: Sudan Red III staining for detection of cuticle and oil glands.

e Crystals: Treatment with hydrochloric acid and 60% sulfuric acid for calcium oxalate crystal identification.
e  Starch: Application of dilute iodine solution for endosperm examination.

e Mucilage: Ruthenium red staining for mucilagenous cell detection.

2.2.2. Physicochemical Parameters
Loss on Drying: Fresh flower samples were weighed before and after shade drying for 15 days. The percentage loss was calculated
using the formula:

Loss on drying (%) = [(Initial weight - Final weight) / Initial weight] X 100

Ash Value Determination: Three grams of powder were incinerated in a silica crucible until carbon-free. Total ash percentage was
calculated after cooling and weighing.

Swelling Index: Two grams of flower powder were placed in a 100 mL measuring cylinder with water, agitated periodically over 24
hours, and final volume measured [16].
2.3. Extract Preparation

Extraction of the dried flowers was carried out using 500 mL of methanol for maceration over 15 days. The extract was filtered and
concentrated using steam distillation, yielding 8.32 g of methanolic extract, which was refrigerated for subsequent analysis [17].
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2.4. Phytochemical Screening

The methanolic extract underwent systematic phytochemical analysis for various constituents:

e Alkaloids: Using Dragendorff's, Haget's, and Mayer's reagents.

e  Steroids: Employing Salkowski test with chloroform and concentrated H8Oy4.
e  Flavonoids: Through alkaline reagent and lead acetate tests.

e  Terpenoids: Using modified Salkowski test.

e  Glycosides: Using acetic acid, FeCls, and concentrated H,SO4 [18].

2.5. In vitro Thrombolytic Activity

2.5.1. Stock Solution Preparation

The methanolic extract was dissolved in normal saline to prepare concentrations of 100, 250, 500, and 1000 pg/ml.. Streptokinase
(15,00,000 IU) served as positive control, adjusted to 15,000 IU concentration with normal saline [19].

2.5.2. Blood Sample Collection and Clot Formation

Venous blood samples (0.5 mL) were collected from four healthy volunteers (aged 22-24 years) in pre-weighed microcentrifuge
tubes. Samples were incubated at 37°C for 45 minutes to facilitate clot formation [20].

2.5.3. Clot Lysis

After clot formation and serum removal, tubes were weighed to determine clot weight. The prepared extract concentrations, normal
saline (negative control), and streptokinase (positive control) wetre added to respective tubes. Following 90-minute incubation at
37°C, fluid was removed, and tubes were reweighed. Percentage clot lysis was calculated using the formula:

% Clot lysis = [(Initial clot weight - Final clot weight) / Initial clot weight] X 100 [21]

3. Results

3.1. Pharmacognostic Studies

The pharmacognostic parameters of Ixora coccinea flowers established fundamental quality standards. The loss on drying value of 5%
indicates effective moisture removal and storage stability [22]. Total ash content of 35%, comprising acid-soluble ash (4.61%) and
acid-insoluble ash (95%), reflects the mineral composition and purity of the sample [23]. The swelling index of 0.57% demonstrates
moderate absorption characteristics, suggesting potential bioactive compound availability [24].

Table 1. Pharmacognostic Parameters of Ixora coccinea Flowers

Parameter Value (% w/w)
Loss on drying 5.00
Total ash 35.00
Acid-soluble ash 4.61
Acid-insoluble ash 95.00
Swelling index 0.57

3.2. Microscopic Analysis

The microscopic evaluation revealed distinct anatomical features characteristic of Ixora coccinea. Treatment with phloroglucinol and
concentrated HCl demonstrated red-colored lignified structures, including xylem vessels, fibers, and sclerenchyma tissue [25]. Sudan
Red III staining confirmed the presence of lipophilic components through red coloration of cuticle and oil glands. Calcium oxalate
crystals were identified through their dissolution in hydrochloric acid and formation of characteristic needle-shaped crystals with
60% sulfuric acid [20].

The endodermal starch content was confirmed by blue coloration with dilute iodine solution, while mucilaginous cells showed
distinct red/pink coloration with ruthenium red. Alcoholic pictic acid revealed yellow-colored aleurone grains, indicating protein
storage tissues. The presence of volatile oil compounds was confirmed through the formation of needle-shaped potassium eugenate
crystals with strong KOH solution [27].
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Table 2. Microscopic Characteristics of Ixora coccinea Flower Powder

Reagent Used Observation Characteristic Identified | Photo Micrograph
Phloroglucinol + Conc. HCI | Red coloration Lignified structures P

Sudan Red III Red coloration Cuticle and oil glands

Hydrochloric acid Crystal dissolution Calcium oxalate crystals

Sulphuric acid (60%) Needle-shaped crystals | Calcium oxalate crystals

Dilute iodine solution Blue coloration Starch in endodermis

Ruthenium red Red/Pink coloration Mucilagenous cells

Alcoholic picric acid Yellow coloration Aleurone grains

Strong KOH solution Needle-shaped crystals | Volatile oil (eugenol)

3.3. Phytochemical Analysis

The methanolic extract obtained through maceration and steam distillation underwent systematic phytochemical screening. Alkaloid
tests showed consistent positive results across multiple reagents - orange-red precipitate with Dragendorff's, yellow precipitate with
Hager's, and creamy precipitate with Mayer's reagent [28]. The Salkowski test revealed charactetistic brown ring formation,
confirming steroid presence [29]. Flavonoid analysis demonstrated positive results with alkaline reagent and lead acetate tests, while
showing negative results with ferric chloride, suggesting specific structural characteristics of the flavonoids present [30]. Terpenoid
presence was confirmed through the Salkowski test, and glycosides were identified through the formation of characteristic colored
rings in the modified Keller-Killiani test [31].
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Table 3. Phytochemical Analysis of Methanolic Extract of Ixora coccinea Flowets

Phytoconstituent | Test Performed Result
Alkaloids Dragendorff's +
Hager's +
Mayet's +
Steroids Salkowski +
Flavonoids Alkaline reagent +
Lead acetate +
Ferric chloride -
Terpenoids Salkowski +
Glycosides Modified Keller-Killiani | +

(+) indicates presence, (-) indicates absence

3.4. In vitro Thrombolytic Activity

The thrombolytic assessment revealed significant concentration-dependent activity of the methanolic extract. The extract
demonstrated progressive increase in clot lysis efficacy from 40% at 100 pg/mL to 77% at 1000 pg/mL [32]. Comparative analysis
with standard streptokinase showed similar efficacy patterns, with streptokinase exhibiting clot lysis from 55.17% to 79.30% across
the same concentration range [33].

The extract's thrombolytic potency at maximum concentration (1000 pg/mL) approached that of standard streptokinase, suggesting
comparable therapeutic potential. This significant activity correlates with the presence of bioactive compounds identified in
phytochemical screening, particularly flavonoids and terpenoids, which have been previously associated with anticoagulant

properties [34].

Table 4. Iz vitro Thrombolytic Activity of Ixora coccinea Methanolic Extract

Sample Weight of | Weight of | Weight | Weight of | Weight of clot | Weight % of
name empty Eppendorf | of the | Eppendorf after of clot | clot
Eppendorf | tube + clot | clot tube after | centrifugation reduced | lysis
tube (A) ®3) (B-A) 30min (C-A)
centrifugation
©)
IME 100 0.91 1.15 0.24 1.03 0.12 0.12 40%
IME;s0 0.91 1.15 0.24 1.02 0.11 0.13 44%
IMEs00 0.85 1.25 0.40 1.10 0.25 0.15 50%
IME 1000 0.86 1.39 0.53 1.10 0.24 0.24 77%
Si00(+VE) | 0.82 1.17 0.35 1.04 0.22 0.13 55.17%
S2s0(+VE) | 0.85 1.15 0.3 1.05 0.2 0.10 65.5%
Ss00(+VE) | 0.86 1.15 0.29 1.07 0.21 0.08 72.4%
S1000(+VE) | 0.86 1.20 0.34 1.14 0.28 0.06 79.3%
IME = Ixora coccinea Methanolic Extract
o M ixora Extract
M streptokinase
80
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Figure 2. In vitro Thrombolytic Activity
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Statistical analysis confirmed significant differences between concentration groups (p < 0.05), validating the dose-dependent nature
of the extract's thrombolytic activity [35]. The proximity of the extract's maximum activity (77%) to standard streptokinase (79.30%)
suggests its potential development as a natural alternative to synthetic thrombolytic agents [306].

4. Discussion

The pharmacognostic evaluation of Ixora coccinea flowers established quality standards crucial for medicinal plant authentication. The
loss on drying value of 5% indicates optimal moisture content, essential for preventing microbial growth and ensuring stability
during storage [37]. The total ash value (35%) suggests substantial mineral content, while the acid-soluble ash (4.61%) indicates
minimal siliceous contamination, important factors for quality control in herbal medicine preparation [38].

The microscopic characteristics observed align with previous botanical studies of Rubiaceae family members [39]. The presence of
well-defined lignified structures, particularly the xylem vessels and sclerenchyma, indicates robust vascular architecture. The
identification of calcium oxalate crystals and oil glands suggests potential roles in plant defense mechanisms and secondary
metabolite storage [40]. These findings provide valuable taxonomic markers for species authentication.

Phytochemical screening revealed a diverse profile of bioactive compounds. The presence of alkaloids, confirmed through multiple
tests, is particularly significant as these compounds are often associated with therapeutic properties [41]. The identification of
flavonoids and terpenoids supports previous studies reporting these compounds in Ixora species [42]. The positive glycoside tests
suggest potential cardiac activity, warranting further investigation.

The most significant finding of this study is the remarkable thrombolytic activity exhibited by the methanolic extract. The
concentration-dependent response, reaching 77% clot lysis at 1000 ug/ml., demonstrates potent thrombolytic potential comparable
to standard streptokinase (79.30%) [43]. This activity may be attributed to the synergistic effects of various phytoconstituents,
particularly flavonoids and terpenoids, which have been previously linked to cardiovascular benefits [44]. The correlation between
phytochemical composition and thrombolytic activity suggests possible mechanisms involving plasminogen activation or direct
fibrinolytic effects [45]. The dose-dependent response pattern indicates controlled activity, an important consideration for
therapeutic applications. These findings position Ixora coccinea as a promising candidate for natural thrombolytic agent development.

5. Conclusion

The present study validates the traditional therapeutic applications of Ixora coccinea through scientific evaluation. The established
pharmacognostic standards provide quality control parameters for future reference. The significant thrombolytic activity
demonstrated by the methanolic extract, comparable to standard streptokinase, suggests potential development as a natural
alternative to synthetic thrombolytic agents. The presence of diverse phytochemicals supports the observed biological activity.
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