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ABSTRACT 

This study presents a comprehensive analysis of Nyctanthes arbortristis (Night-

flowering Jasmine) and Nerium oleander (Oleander) through both macroscopic and 

microscopic studies. These two plants, belonging to the family Oleaceae and 

Apocynaceae, respectively, have garnered scientific interest due to their 

pharmacological and ecological significance. Macroscopic examinations encompassed 

morphological observations including leaf arrangement, flower structure, and overall 

plant architecture. Microscopic investigations delved into the anatomical features of 

various plant organs, such as leaf epidermis, trichomes, vascular bundles, and floral 

structures. The study employed light microscopy to explore cellular details and 

arrangement within tissues. Results revealed distinctive characteristics between the two 

species, aiding in taxonomical classification and providing insights into their ecological 

adaptations. Additionally, microscopic examinations unveiled intricate cellular 

structures that contribute to their diverse biological functions and potential medicinal 

properties. The findings of this study contribute to the botanical understanding of 

Nyctanthes arbortristis and Nerium oleander, shedding light on their ecological roles 

and pharmaceutical potential. 
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INTRODUCTION 

 
Nyctanthes arbortristis, commonly known as Night-flowering Jasmine, and Nerium oleander, referred 

to as Oleander, stand as botanical wonders with significant implications in the realm of medicine. 

These two plants have captured the attention of researchers and medical practitioners alike due to their 

profound pharmacological properties and potential therapeutic applications.  

Nyctanthes arbortristis, revered in traditional medicine systems for its anti-inflammatory, antipyretic 

and analgesic attributes, holds promise in the treatment of various ailments ranging from rheumatism 

to malaria[1-6]. Its traditional uses in various medicinal systems, particularly in Ayurveda, highlight 

its efficacy in combating microbial infections[7-9]. Nyctanthes arbortristis extracts have demonstrated 

antimicrobial activity against a range of pathogens, including bacteria, fungi, and viruses.  

Research studies have reported the effectiveness of Nyctanthes arbortristis extracts against common 

pathogens such as Escherichia coli, Bacillus subtilis[10-11], Staphylococcus aureus[12], Candida 

albicans[13], and Herpes simplex virus[14]. These antimicrobial properties stem from the presence of 

bioactive compounds such as flavonoids, alkaloids and phenolic compounds found in different parts 

of the plant, including leaves, flowers, and stems[15]. The exploration of Nyctanthes arbortristis' 

antimicrobial potential underscores its significance in traditional medicine and its potential for future 

pharmaceutical applications in combating infectious diseases[16-19].  

Nerium oleander is recognized for its multifaceted medicinal properties, including its potential as an 

anticancer agent[20-23]. Studies have revealed that Nerium oleander extracts contain bioactive 

compounds, such as oleandrin and nerioside, which exhibit cytotoxic effects against cancer 

cells[24,25]. These compounds have shown promise in inhibiting tumour growth and inducing 

apoptosis, making Nerium oleander a subject of interest in cancer research and drug development. 

Furthermore, when combined with Nyctanthes arbortristis, Nerium oleander may enhance the 

antimicrobial efficacy[20-23] of Nyctanthes arbortristis extracts. This synergistic effect could result 

from the complementary action of bioactive compounds present in both plants, potentially leading to 

improved antimicrobial activity against a broader spectrum of pathogens[10,11]. 

The combination of Nerium oleander and Nyctanthes arbortristis represents a promising avenue for 

exploring novel therapeutic approaches, not only in cancer treatment but also in combating microbial 

infections. Further research into the synergistic interactions between these two botanical agents may 

unveil new insights into their medicinal potential and pave the way for the development of effective 

natural remedies against cancer and infectious diseases. Through centuries of exploration and 

contemporary scientific scrutiny, both Nyctanthes arbortristis and Nerium oleander have emerged as 

invaluable resources in the pursuit of novel medical treatments and pharmaceutical breakthroughs.  
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MATERIALS AND METHODS 

Plant Materials 

The leaves of plants Nyctanthes and Nerium species were authenticated by Prof. A. Ravi Kumar, Ph.D., 

Nimra College of Pharmacy, Ibrahimpatnam, Vijayawada, India. They  were collected from different 

areas of the Bapatla, Guntur, Krishna and Prakasham districts (coastal region) of Andhra Pradesh, 

India. 

 

Transverse Section of Leaves of Nyctanthes and Nerium 

A fresh potato was cut into small rectangular pieces, and the mid rib of the leaf lamina was carefully 

excised with a blade. The sectioning process involved sandwiching the leaf and potato together, 

followed by slicing the section thinly with a blade. To collect the sections, a hairbrush was used to 

sweep them off the razor blade onto a watch glass containing water. From the collected sections, the 

most suitable thin section was selected and transferred onto a clean glass slide. Subsequently, two 

drops of phloroglucinol were added to the section and allowed to dry for one minute. Following this, 

two drops of hydrochloric acid (HCl) were added and dried for another minute. Finally, the prepared 

section was observed under a microscope to examine its cellular structure and any chemical reactions 

induced by the phloroglucinol and HCl treatments. This experimental procedure provides a systematic 

method for studying plant tissue morphology and composition at a microscopic level. 

RESULTS AND DISCUSSION 

Macroscopy of Nyctanthes Arbortristis: 

Nyctanthes arbortristis typically grows to heights ranging from 15 to 25 meters, with an expansive 

spread of approximately 30 meters. Its imposing stature and wide canopy contribute to its presence in 

the landscape. The crown of exhibits a regular uniformity, forming an umbrella-shaped canopy that 

provides ample shade and aesthetic appeal. The leaves are alternately arranged along twigs and possess 

a notable swelling at the base of the petiole. Thread-like stipules accompany the leaves. These leaves 

Figure 1: a. Image of Nyctanthes arbortristis, b. Image of Nerium Oleander. 
  

https://doi.org/10.31426/ijrpb
http://www.ijrpb.com/
http://www.ijrpb.com/


   Vol 12, Issue 1, January – February 2024         DOI: https://doi.org/10.31426/ijrpb.2024.12.1.12101 

 

           
           CrossRef DOI: https://doi.org/10.31426/ijrpb    Indexed in CAS and CABI, Impact Factor: 0.64 

 

 

 
IJRPB 12 (1)                                         www.ijrpb.com                                                         Page 4 

 

  
 

Indian Journal of Research in Pharmacy and Biotechnology (IJRPB)  

         www.ijrpb.com      ISSN: 2321-5674 (Print), 2320-3471 (Online) 

 

are paripinnate, with each pinna bearing 6-16 diamond-shaped leaflets. The upper surface of the leaflets 

is shiny green, while the underside is dull and finely haired. The apical leaflets are particularly large, 

adding to the distinctive foliage of the plant[26]. 

                 

Nyctanthes arbortristis produces tiny flowers characterized by their pinkish hue and bicolored stamens. 

The delicate beauty of its flowers adds to the plant's ornamental value. The fruit consists of black or 

brown oblong and lumpy pods. These pods are thick, straight, or slightly curved and belong to the non-

dehiscing type, meaning they do not split open to release seeds. The bark is characterized by its 

colouration, which may range from black to brown. The texture of the bark may appear lumpy, 

contributing to the plant's overall macroscopic profile. 

In summary, the macroscopic examination of Nyctanthes arbortristis reveals a combination of distinct 

growth characteristics, foliage attributes, floral features, fruit morphology, and bark appearance. These 

macroscopic features collectively define the botanical identity and visual appeal of Nyctanthes 

arbortristis, highlighting its significance in horticulture and landscaping. 

Microscopy of Nyctanthes arbortristis: 

Under microscopic examination, the upper epidermis of Nyctanthes arbortristis reveals a single layer 

of thin-walled, rectangular cells. These cells form the outermost protective layer of the leaf, helping to 

reduce water loss and protect the leaf from environmental stresses.  

Mesophyll: Beneath the upper epidermis, the palisade tissue appears to be 3-4 layered. These layers 

consist of compactly arranged parenchyma cells optimized for photosynthesis. The palisade tissue 

efficiently absorbs light energy, facilitating the plant's metabolic processes. 

Vascular Bundles: Prominent vascular bundles are observed within the leaf tissue of Nyctanthes 

arbortristis. These bundles contain both lignified xylem and non-lignified phloem. The xylem 

transports water and minerals from the roots to the rest of the plant, while the phloem transports organic 

Figure 2: Image showing leaves and stem of Nyctanthes arbortristis 
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nutrients synthesized during photosynthesis to various parts of the plant. Similar to the upper 

epidermis, the lower epidermis consists of thin-walled, rectangular cells. However, the lower epidermis 

is distinguished by the presence of specialized stomata known as anisocytic stomata. These stomata 

regulate gas exchange and water vapor release from the leaf, helping to maintain internal balance[27]. 

 

In summary, the microscopic examination of Nyctanthes arbortristis' leaf structure reveals adaptations 

for photosynthesis, gas exchange, and nutrient transport. The distinct tissue layers, vascular bundles, 

and specialized stomata contribute to the plant's efficient utilization of resources and maintenance of 

physiological processes. 

Macroscopy of Nerium Oleander: 

The Nerium oleander, a striking evergreen shrub or small tree, presents distinctive macroscopic 

features that contribute to its botanical identification and characterization. Typically reaching heights 

of 10-15 meters with a spread of approximately 2 meters, Nerium oleander exhibits a relatively tall 

and slender growth habit. The crown displays an irregular outline, often forming an umbrella-shaped 

canopy, which adds to its ornamental appeal and distinctiveness. The compound leaves are a defining 

characteristic, possessing a feathery appearance and a light, bright green coloration. These bi-pinnately 

compound leaves measure between 20-60 cm in length and are alternate in arrangement. Each leaf 

comprises 10-25 pairs of pinnae, ranging from 5-12 cm long, with numerous small oblong-obtuse 

leaflets attached. The leaflets themselves measure 0.5-2 cm in length and 0.3 cm in width, featuring a 

stalk-less attachment and rounded bases. Notably, the upper surface of the leaves is minutely hairy. 

The flowers of Nerium oleander exhibit a range of colours, including pink, white, and red, adding to 

the plant's aesthetic allure. Although slightly fragrant, their visual appeal is a significant aspect of the 

plant's macroscopic identity. The fruit of Nerium oleander consists of elongated pods measuring 

between 30-75 cm in length and 3.8 cm in thickness. Initially green, these pods mature to a dark brown 

coloration. Nerium oleander typically features a large trunk with smooth bark characterized by a 

greyish-brown hue. The bark may exhibit slight cracking and numerous dots. Internally, the inner bark 

appears light brown in colour[28,29]. 

Figure 3: Transverse section of Nyctanthes arbortristis. 
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An additional distinguishing feature of Nerium oleander is the presence of two compressed stipules 

located at the base of the leaf stalk. These stipules are adorned with long, narrow, comb-like teeth, 

further enhancing the plant's macroscopic profile. In summary, the macroscopic examination of 

Nerium oleander reveals a distinctive combination of growth habit, foliage, floral display, fruiting 

structures, bark characteristics, and unique stipular features, contributing to its botanical identity and 

recognition in various landscapes and environments. 

Microscopy of Nerium oleander: 

Under microscopic examination, the upper epidermis of Nerium oleander reveals a single layer of thin-

walled rectangular cells covered with a protective cuticle. These cells form a continuous layer 

providing structural support and protection to the leaf tissue. 

Mesophyll: The upper palisade layer consists of two compactly arranged layers of narrow 

parenchymatous cells. These cells are densely packed and primarily responsible for photosynthesis and 

light absorption. Beneath the upper palisade layer lies the spongy parenchyma, characterized by thin-

walled, loosely arranged cells with large intercellular spaces. These spaces facilitate the exchange of 

gases such as carbon dioxide and oxygen during photosynthesis and respiration. The lower palisade 

layer consists of loosely arranged cells, smaller in size compared to those in the upper palisade layer. 

While still involved in photosynthesis, the lower palisade cells may have a different arrangement and 

density compared to their counterparts in the upper layer. Similar to the upper epidermis, the lower 

epidermis consists of a single layer of thin-walled rectangular cells covered with a cuticle. This layer 

provides additional protection to the leaf tissue and helps regulate gas exchange. 

Midrib: The palisade parenchyma within the midrib appears as a single layer of cells, contributing to 

structural support and transport functions within the leaf. 

Vascular Bundle: Within the vascular bundle, xylem tissue composed of lignified cells can be 

observed[28-30]. These cells are involved in the transport of water and minerals from the roots to the 

rest of the plant, providing essential support and nutrients. 

 

Figure 4: Image showing leaves and stem of Nerium oleander. 
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In summary, microscopy of Nerium oleander reveals a complex internal leaf structure optimized for 

photosynthesis, gas exchange, and nutrient transport. The arrangement and characteristics of various 

tissue layers and cell types contribute to the overall function and physiology of the leaf, highlighting 

the intricate adaptations of Nerium oleander to its environment. 

CONCLUSION 

The microscopic examination of the leaf structure of both Nerium oleander and Nyctanthes arbortristis 

reveals intricate adaptations tailored to optimize photosynthesis, gas exchange, and nutrient transport.  

 

Nerium oleander exhibits a well-organized leaf architecture characterized by thin-walled, rectangular 

cells forming the upper and lower epidermis, layered palisade tissue beneath the upper epidermis, 

prominent vascular bundles containing lignified xylem and non-lignified phloem, and specialized 

anisocytic stomata on the lower epidermis. These features contribute to efficient light absorption, water 

and nutrient transport, and regulation of gas exchange, highlighting the plant's adaptation to diverse 

environmental conditions. Similarly, Nyctanthes arbortristis displays a leaf structure comprising thin-

Figure 5: Transverse section of Nerium oleander midrib.       

Figure 6: Transverse section of Nerium oleander midrib (enlarged). 
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walled, rectangular cells in the upper and lower epidermis, layered palisade tissue beneath the upper 

epidermis, prominent vascular bundles with lignified xylem and non-lignified phloem, and anisocytic 

stomata on the lower epidermis. These structural characteristics facilitate photosynthesis, gas 

exchange, and nutrient transport, enabling the plant to thrive in various ecological niches. 

Both plants exhibit specialized adaptations in their leaf anatomy, emphasizing their resilience and 

efficiency in utilizing resources for growth and survival. The microscopic examination provides 

valuable insights into the intricate mechanisms underlying the physiological processes of these plant 

species, underscoring their ecological significance and potential applications in various fields, 

including botany, agriculture, and medicine. Further research into the microscopic details of leaf 

structure and function may enhance our understanding of plant biology and inform conservation efforts 

aimed at preserving these valuable botanical resources. 
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