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Abstract 

Background: Synedrella nodiflora is a useful plant in Nigeria, used traditionally for therapeutic 

treatment of various diseases. Ulcer occurs due to imbalance between the protective and aggressive 

factors of the stomach caused by inflammation and oxidation as a result of the activities of ulcerogenic 

factors.  

Methods: This study investigated the leaf toxicity profile, phytochemical, and the anti-ulcer effects of a 

crude leaf extract of Synedrella nodiflora combined with honey in rats using the standard laboratory 

procedures. Anti-ulcer studies were carried out using absolute ethanol and pyloric ligation rat models of 

ulceration.  

Result: The extractive value for Synedrella nodiflora was higher with methanol (15.3%) followed by 

water (13.6%), ethanol (3%), and n-hexane (2.6%). The fiber content and ash value were 5.0 and 6.7 

respectively, which implied that the plant material used is of good purity. The acute toxicity showed that 

the extract caused no death in the mice at 5000 mg/kg, therefore, the LD50 is above 5000 mg/kg. No 

toxicity has been reported of honey in previous studies. The result showed high content of manganese, 

zinc, calcium and phosphorus in both honey and Synedrella nodiflora. These elements play significant 

roles as antioxidants, they therefore enhanced the activity of the phytomedicine as antioxidant and 

antiulcer therapy. The result also showed that 100 mg/kg of the crude extract and 1 ml honey had 42.9% 

and 71.76% inhibition of ulceration, respectively while the same dosage in combination with honey had 

74.65% inhibition of ulceration which was significantly higher than the negative control. 

Conclusion: The combination of methanol leaf extract of Synedrella nodiflora and honey exhibited 

gastro-protective effect and reduced gastric acid in rats and this may be a proven dimension in treatment 

of ulceration. This result has proven that honey in combination with crude drugs of Synedrella nodiflora 

is a new dimension in treatment of ulceration and therefore recommends its usage for treatment of ulcer. 

 

Keywords: Synendrella nodifolra, ulcer, antioxidant, gastroprotective, minerals 

 

Introduction 

Oxidative stress caused by free radicals has a significant negative impact on living cells and 

have caused numerous disease conditions and sometimes apoptosis. Cellular damage, ulcer, 

inflammatory diseases, auto-immune diseases, microbial infections and numerous 

neurodegenerative disorders, are all linked to the activities of free radicals in the human body 
[1, 2]. Numerous studies have proven that since these disease conditions are mediated by 

oxidative stress and imbalance between pro-oxidant and antioxidant factors, antioxidants may 

play a pivotal role in preventing or slowing the progression of these disease conditions. Ulcer a 

disease condition, occurs as a result of an imbalance between the aggressive factors (acid and 

pepsin) and mucosal defense factors (mucous, bicarbonate, and prostaglandins) [3] due to 

oxidative stress. The pathophysiology of ulcer suggest that ulcer is mostly caused by the 

bacteria Helicobacter pylori and persistent use of non-steroidal anti-inflammatory drugs 

(NSAIDs) [4]. The bacteria and NSAIDs cause ulcers by damaging the mucus of the stomach 

lining through mechanism of inflammation, thereby exposing the interior of the stomach to 

acid which irritates the tissue and causes peptic lesion in the stomach [1]. The Economic 

implication of this oxidative stress and ulcer are huge and therefore calls for the need for 

continuous search for antioxidant with great antiulcerogenic potential.  

There is therefore need for continuous search for effective antioxidant and antiulcerogenic 

agent from natural origin that are effective, available, and acceptable across various cultures 

due to its safety, availability and therapeutic efficacy while considering the increasing global 

public health burdens and costs associated with oxidative stress and ulcer. The Igbo people of 

South-East Nigeria has a huge culture of use of traditional medicine in the treatment of ulcer 

and numerous degenerative diseases caused by oxidative stress. Synedrella nodiflora (L.) 

Gaertn is one of the medicinal plants with numerous therapeutic applications across Nigeria.  
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Synedrella nodiflora is a useful plant in Nigeria used 

traditionally for therapeutic treatment of various diseases, it is 

an annual herb of the tropics from the order of Asterales, 

family of Asteraceae, found spreading as an invasive species 

throughout the tropical regions of Asia, America and Africa 
[5]. The leaves are eaten as a vegetable by some livestock and 

human; and are reported to be rich in flavonoids, alkaloids 

and tannins [6]. Plant of Asteraceae family consists of herbs 

which are known to accumulate substantial number of 

flavonoids and are well reported for anti-inflammatory, 

antioxidant, antimicrobial, analgesic and antipyretic 

properties [7]. Synedrella nodiflora according to [8] reported to 

improve fertility rate, litter size and reduced mortality rate 

from birth to weaning and therefore improves reproduction. 

The Synedrella nodiflora extract of the whole plant was 

reported to possess anticonvulsant [9], sedative [10], in vitro 

antioxidant and free radical scavenging [11], antidiarrhoeal 

agent along with its hypoglycemic potentiality [12] and 

antinociceptive properties [13]. In Ghana, S. nodiflora (L) 

Gaertn weed is used for the treatment of epilepsy and pain [14]. 

Also, the leaves of, S. nodiflora was reported for amelioration 

of threatened abortion and as a laxative usually used to feed 

livestock [15-16]. S. nodiflora is also used in Ghana as post-

harvest protectants [17]. 

The people of South-Eastern part of Nigeria traditionally use 

S. nodiflora whole plant for treating cardiac problems, 

stopping of wound bleeding [14] and for the treatment of ulcer. 

In Malaysia and Indonesia, the plant is used for as poultice for 

treating sore legs, headaches, earaches, stomach aches and 

rheumatism [18].  

The anti-ulcer effect of S. nodiflora combined with honey is 

not scientifically reported therefore this study investigated the 

phytochemicals, proximate, micronutrient, antioxidants and 

anti-ulcer activities of S. nodiflora.  

 

Materials And Methods 

Plant Collection 

The Fresh leaves of Synedrella nodiflora (L.) were collected 

from its natural habitat at Amawbia Anambra State in June 

2019. The plant was properly identified by a plant taxonomist 

Mr. Felix Nwafor at the Department of Pharmacognosy and 

Environmental Medicine University of Nigeria Nsuka with 

voucher number PCG/UNN/0338. The fresh leaves were 

washed, dried, pulverized and extracted using cold maceration 

in absolute methanol.  

 

Phytochemical Screening 

The qualitative phytochemical analysis was assayed using the 

method of [19, 20] to determine the presence of secondary 

metabolites in the Synedrella nodiflora (L.) Estimation of the 

amount of phytochemicals present was assayed using standard 

laboratory procedures described by [21-24] to determine the 

amount of phytochemicals present in the leaves. The 

absorbances were read at 470nm for alkaloids; glycosides at 

530 nm; steroids at 540 nm; terpenoids at 538 nm; saponins at 

527 nm; flavonoids at 510 nm; tannins at 640 nm and 

reducing sugar at 510 nm.  

 

Leaf microscopy  

The fresh leaf microscopy and powder microscopy was 

carried out according to the method of [25]. 

 

Acute Toxicity Studies 

The acute toxicity test to determine the LD50 as an index of 

safety of the extract was done in 2 phases as described by [26] 

for Synedrella nodiflora. Briefly, nine animals (mice) were 

randomly allocated into 3 groups of 3 rats each. Animals in 

group 1, 2 and 3 were given 10, 100, and 1000 mg/kg body 

weights respectively of the extract through the oral route. All 

the animals survived and were further subjected to acute 

toxicity test with higher doses in the second trial. In the 

second trial, 4 animals were randomly allocated to 4 groups of 

one animal each. Animals in group 1, 2, 3 and 4 were given 

1200, 1600, 2900 and 5000 mg/kg body weight, respectively 

of the extract and were monitored for 2 days (48 hours). Signs 

of toxicity, mortality and pathological findings were 

observed. The study followed ethical guideline for 

investigations using experimental animals established by [27].  

 

Proximate Analysis 

The proximate analysis was done by standard method of [28]. 

 

Determination of Minerals  

The mineral analysis was done by the method of [28] as 

follows:  

The sample was first ashed in the oven at 600 oC and 2 grams 

of the samples were analysed for the selected metals 

(manganese, sodium, Iron phosphate, sulphate and calcium) 

using standard protocol according to [28] and the mineral 

content was determined using standard laboratory protocols 

for determination of minerals at 640, 230, 470, 460, 420 nm 

respectively using UV-visible absorption spectrometer. 

 

Determination of Vitamins 

The vitamin profile was done by the method of [28]  

The sample was first ashed in the oven at 600 oC, and then 

dissolved with 5ml of 30% HCI and 2 ml of the samples were 

analysed for the selected vitamins (Vitamin B2, Vitamin B3, 

Vitamin B6, Vitamin B7, Vitamin B9, Vitamin K and others 

Vitamins) using standard protocol [28] and the vitamin content 

was determined using standard laboratory protocols at 510, 

560, 540, 460, 420, 520, 379 and 635 nm respectively and 

values were read with UV-visible absorption spectrometer.  

 

Induction of acute gastric lesion and gastrotherapeutic 

studies 

The anti-ulcer studies of Synedrella nodiflora were done by 

adopting the ethanol-induced ulcer in rat models [29] as 

described by [30]. Omeprazole was used as standard drug. 

Initially, the animals were fasted for 36 hours but were 

allowed free access to water ad libitum. They were randomly 

selected and divided into ten groups of five rats each. Group 1 

served as negative control that received only water; group 2 

served as positive control that received Omeprazole; group 3 

served as untreated control group 4 to 6 received crude extract 

of Synedrella nodiflora at doses of 100, 250 and 500 mg/kg 

body weight respectively; group 7 to 9 received combination 

of 1 ml honey and crude extract of Synedrella nodiflora at 

doses of 100, 250 and 500 mg/kg while group 10 received 

only 1 ml of honey. Thirty minutes after administration of the 

extract, honey, water and standard drugs, ulceration was 

induced by gastric instillation of 1 ml of 96% ethanol (5 

mL/kg, po), except the normal group that served as normal 

control. One hour after administration of ethanol, the animals 

were anesthetized with intraperitoneal administration of 

ketamine (50 mg/kg). The stomach was dissected and 

examined for any ulcerative lesions. The number, length and 

severity of ulceration were scored as follows: 0= normal 

colored stomach, 0.5= red colored, 1= spot ulcers, 1.5= 

hemorrhagic streak, 2= ulcers, 3= perforation. Ulcer index 
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was expressed as Ulcer index= (UN+ US+UP) x 10-1. Where 

UN means average of number of ulcers per animal, US mean 

average of severity of ulcer and UP means percentage of 

animals with ulcer. Also, the Percentage inhibition of 

ulceration (PIU) was calculated using the formula:  

 

 
 

Antisecretory studies  

The antisecretory assay was carried according to the method 

of [31]. Excessive gastric acid plays a central role in ulcer 

induction through pyloric ligation. The ligation of the pyloric 

region of the stomach causes hyper secretion of the gastric 

acid which induces the gastric auto-digestion due to 

accumulation of gastric acid or pepsin [32]. The ligation of the 

pylorus stimulates pressure receptors initiated by vagovagal 

reflex in the central mucosa of the stomach. This stimulation 

of the receptor nerves of the parietal cells leads to hyper-

secretion of the gastric acid. The increased level of gastric 

acid leads to formation of ulceration due to mucosal auto-

digestion as noted by [32]. 

 

Results 

Phytochemicals 

The result of the phytochemical screening of S. nodiflora is 

presented in Tables 1 and 2.  

 

Qualitative Phytochemicals Analysis 

The result of the qualitative phytochemical analysis is 

presented in Table 1. The result showed that S. nodiflora 

contained alkaloids, glycosides, flavonoids, tannins, 

phlobatanins, saponins, proteins, carbohydrates, reducing 

sugars and anthocyanins while terpenoids, steroids and 

anthraquinones was absent. Also, honey contained alkaloids, 

glycosides, flavonoids, tannins, phlobatanins, saponins, 

proteins, carbohydrates, reducing sugars, anthocyanins, 

terpenoids, steroids and anthraquinones.  
 

Table 1: Qualitative phyto-constituents in S. nodiflora and Honey 
 

SN Bioactive compound S. nodiflora Honey 

1 Alkaloids Present Present 

2 Glycosides Present Present 

3 Flavonoids Present Present 

4 Tannins Present Present 

5 Phlobatanins Present Present 

6 Saponin Present Present 

7 Steroid Absent Present 

8 Proteins Present Present 

9 Terpenoids Absent Present 

10 Carbohydrates Present Present 

11 Anthraquinones Absent Present 

12 Anthocyanins Present Present 

13 Reducing Sugar Present Present 

 

Quantitative Phytochemicals  

The result of the quantitative phytochemical analysis is 

showed in Table 2. The result of the quantitative analysis 

showed that S. nodiflora contained abundant amount of the 

following compounds as follows alkaloids was 5.5 ± 0.01 

mg/g), flavonoids content was 2.47± 0.01, tannins content of 

S. nodiflora was 11.6 ± 0.03 mg/g, saponin content was 0.143 

± 0.03, carbohydrate content was 21.11 ± 0.02, and the 

reducing sugar content was 1.65 ± 0.01 while steroids and 

terpenoids were absent (Table 2). Also, the result of the 

amount of phytochemicals present in honey showed that 

honey had 0.22 ± 0.01 amount of alkaloids, 17. 01 ± 0.02 of 

flavonoids, 0.67 ± 0.01 of tannins, 1.76 ± 0.01 saponins, 0.08 

± 0.002 steroids, 21.41 ± 0.07 terpenoids, 88.73 ± 0.33 

carbohydrates and 12.12 ± 0.01 reducing sugar.  

 
Table 2: Quantitative phyto-constituents in S. nodiflora and Honey 

 

SN Bioactive compound S. nodiflora Honey 

1 Alkaloids 5.457 ± 0.01b 0.244 ± 0.01a 

2 Flavonoids 2.747 ± 0.01a 17.01± 0.02b 

3 Tannins 11.573 ± 0.03b 0.669 ± 0.01a 

4 Saponins 0.143 ± 0.00a 1.761 ± 0.01d 

5 Steroid - 0.081 ±0.002c 

6 Terpenoids - 21.410 ± 0.066b 

7 Carbohydrates 21.113 ± 0.029a 88.733 ± 0.333d 

8 Reducing sugar 1.65 ± 0.017a 12.120 ± 0.001d 

(NB: Means having a common alphabet are not statistically different 

at the 5% level of significance). 

 

Extractive Value S. nodiflora 

The result of the extractive value of S. nodiflora using water, 

ethanol, methanol and hexane was presented in Table 3.0. The 

result further reveled that methanol (15.3%) gave greater 

yield of crude extract for S. nodiflora followed by aqueous 

(13.6%) and ethanol (2.9%) while hexane (2.60) had the 

lowest yield.  

 
Table 3: Extractive Values of S. nodiflora 

 

SN Solvent S. nodiflora 

1 Water % 13.633 ± 0.06c 

2 Methanol % 15.267± 0.06d 

3 Ethanol % 2.900 ± 0.10ab 

4 Hexane % 2.600 ± 0.10a 
(NB: Means having a common alphabet are not statistically different 

at the 5% level of significance). 

 

Leaf Microscopy  

The result of the leaf microscopy of S. nodiflora is presented 

in Plate 1.0. The result showed that both the adaxial and 

abaxial surface have irregular epidermal cell walls. Synedrella 

nodiflora leaf are irregular in shape with undulated anticlinal 

cell walls on both the adaxial (upper) and abaxial (lower) leaf 

surfaces. The leaf is hypostomatic (stomata only occur on the 

lower surface of the leaf. The stomata are anomocytic which 

implied absence of subsidiary cells and the guard cells are 

directly surrounded by epidermal cells. Also, there is presence 

of unicellular, unglandular trichome with conical base. The 

result of the transverse section of leaf (Plate 2) showed the 

presence of pith, xylem, phloem, palisade mesophyll, spongy 

mesophyll, pith. 
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Plate 1: Leaf microscopy of S. nodiflora (A = Adaxial surface of the leaf of S. nodiflora; B = abaxial surface) 

 

 
 

Plate 2: Transverse section of the leaf of S. nodiflora 

 

Chemomicroscopy S. nodiflora  

The result of the Chemomicroscopy is presented in Plate 2. 

Here, the Chemomicroscopy of S. nodiflora showed the 

presence of linin, starch, cystoliths, tannins and oil body while 

crystal of calcium oxalate was absent in the leaf powder 

sample. 

 

  
 

 
 

Plate 3: Chemomicrograph of the leaf powder of S. nodiflora () 
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Proximate Profile  

The result of proximate profile of honey is presented in Table 

4.0. The result showed significant difference in the proximate 

content of S. nodiflora and honey. The result showed that S. 

nodiflora had 30.1% protein, 55% carbohydrates, 6.713% ash, 

5.0% fibre and fats, respectively; and 4.7% moisture content 

while honey had 4.0% protein, 88% carbohydrates, 6% 

moisture, 1% ash and 1% fats, respectively. 

 
Table 4: Proximate Profile of S. nodiflora and Honey 

 

SN Parameter S. nodiflora Honey 

1 Protein % 30.063 ±0.37b 4.060 ± 0.32a 

2 Ash % 6.713 ± 0.01b 1.000 ± 0.00a 

3 Fiber content % 5.003 ± 0.01a - 

4 Fat % 5.003 ± 0.01b 1.000 ± 0.00a 

5 Moisture % 4.693 ± 0.01a 6.207 ± 0.01b 

6 Carbohydrate % 55.237 ± 0.36a 88.733 ± 0.33b 

(NB: Means having a common alphabet are not statistically different 

at the 5% level of significance). 

 

Vitamin Profile of S. nodiflora and Honey 

The vitamin profile of honey and S. nodiflora is presented in 

Table 5.0. The result showed significant difference in the 

vitamin profile of honey and S. nodiflora. It showed that S. 

nodiflora contained 0.8 mg/g retinol, 0.4 mg/g riboflavin and 

niacin, 15.7 mg/g pyridoxine, 6 mg/g biotin, 0.5 mg/g folate, 

0.7 mg/g ascorbic acid and 0.03 mg/g tocopherol while honey 

contained 0.04 mg/g retinol, 0.07 mg/g riboflavin and Niacin, 

12.0 mg/g pyridoxine, 0.6 mg/g biotin, 0.17 mg/g ascorbic 

acid and 0.033 mg/g tocopherol.  

 
Table 5: Vitamin Profile of S. nodiflora and Honey 

 

SN Vitamin S. nodiflora Honey 

1 Vit A / Retinol 0.810 ± 0.01b 0.040 ± 0.01a 

2 Vit B2 /Riboflavin 0.403 ± 0.01b 0.06 7 ± 0.01a 

3 Vit B3 /Niacin 0.357 ± 0.05b 0.067 ± 0.01a 

4 Vit B6/Pyridoxine 15.710±0.31b 12.060 ± 0.14a 

5 Vit B7 /Biotin 6.347± 0.02b 0.603 ± 0.02a 

6 Vit B9/Folate 0.533 ± 0.01b 0.170 ± 0.00a 

7 Vit C/Ascorbic acid 0.717 ± 0.03b 0.170 ± 0.00a 

8 Vit K /Tocopherol 0.033 ± 0.01 a 0.033 ± 0.01a 

(NB: Means having a common alphabet are not statistically 

different at the 5% level of significance). 

 

Mineral Profile of S. nodiflora and Honey 

The result of mineral profile of S. nodiflora and honey is 

presented in Table 6.0. There was significant difference in the 

amount of minerals present in S. nodiflora and honey. It 

showed that S. nodiflora contained 2.5 mg/g magnesium, 37.7 

mg/g calcium, 106.56 mg/g chlorine, 0.2 mg/g sodium and 

sulphate, 0.3 mg/g iron, 63.2 mg/g phosphorus, 0.4 mg/g 

manganese, 1 mg/g zinc, 0.2 mg/g potassium and cadmium 

respectively while honey had no content magnesium, 20.0 

mg/g calcium, 88.75 mg/g chlorine, 0.1 mg/g sodium, 0.01 

mg/g sulphate, 4.5 mg/g phosphorus, 0.3 mg/g manganese, 

0.6 mg/g zinc, 0.02 mg/g potassium and 0.2 mg/g cadmium. 

This implied that S. nodiflora had greater content of mineral 

elements and their combination could serve as a good 

nutraceutical condiment.  

 
Table 6: Mineral Profile of S. nodiflora and Honey 

 

SN Mineral element S. nodiflora Honey 

1 Magnesium 2.483 ± 0.01a _ 

2 Calcium 37.730 ± 0.25b 20.020 +0.02a 

3 Chlorine 106.570 ±0.06b 88.750 ± 0.01a 

4 Sodium 0.203 ± 0.01b 0.115 ± 0.08a 
 Sulphate 0.167 ± 0.01b 0.013 ± 0.01a 

5 Iron 0.327 ± 0.01b 0.023 ± 0.01a 

6 Phosphorous 63.230 + 0.14b 4.520 ± 0.16a 

7 Manganese 0.347 ± 0.01 b 0.267 ± 0.01b 

8 Zinc 1.033 ± 0.02a 0.633 ± 0.01b 

9 Potassium 0.183 ± 0.01b 0.020 ± 0.00a 

10 Cadmium 0.190 ± 0.00b 0.200 ± 0.00a 

(NB: Means having a common alphabet are not statistically different 

at the 5% level of significance while means having the same 

alphabet are statistically significant). 

 

The Ash Value of S. nodiflora 

The result of the ash value is presented in Table 3. The value 

of total ash was 15.0% while water soluble ash and acid 

insoluble ash were 10.07% and 5.0% respectively. The water 

loss on drying was 0.99% this and the value of ash content 

implies that the crude plant contained little impurities and 

contamination. 

 

Antioxidant  

The result of the anti-oxidant activity of crude methanol 

extract of S. nodiflora is presented in Table 7. The result 

showed significant difference (p<0.05) in the antioxidant 

potential of S. nodiflora crude extract and honey when 

compared to the standard (ascorbic acid) at 500, 250 and 125 

µg/ml respectively. The result further showed that at 62.5 and 

31.25 µg/ml the crude extract and honey had greater 

antioxidant activity than standard antioxidant drug and they 

were significantly different. The result showed that the 

standard drug had greater percentage reduction of oxidation at 

500 (83.09%), 250 (79.66) and 125 (25%) µg/ml when 

compared to the crude methanol extract of S. nodiflora and 

honey and they were statistically different (p<0.05). Also, at 

62.5 and 31.125 µg/ml, the crude extract had 18.91% and 

16.19% inhibition of oxidation, respectively; while honey had 

27.15% and 5.8%, respectively; when compared to the 

standard drug that had 11.75% and 4.37% respectively.  

The result of the concentration of the crude extract and the 

fractions needed to decrease the initial DPPH concentration 

by 50% (IC50) is also presented in Table 7.0. The result 

showed that the Ascorbic acid had the best IC50 value of 

256.27 µg/ml followed by crude methanol extract of S. 

nodiflora with IC50 value of 520.29 µg/ml while honey had 

the least with IC50 value of 844.59 µg/ml.  

 

Table 7: antioxidant profile of S. nodiflora and Honey 
 

Dosage (µg/ml) Standard /Ascorbic Acid S. nodiflora Honey 

31.25 4.37a 16.19b 5.8a 

62.5 11.75a 18.91b 27.15c 

125 25.07bc 22.49b 16.12a 

250 79.66c 33.38b 11.6a 

500 82.09c 38.32b 25.86a 

IC50 (µg/ml) 256.28 520.29 844. 59 

(NB: Means having a common alphabet are not statistically different at the 5% level of significance). 
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Cytoprotective potentials of S. nodiflora and Honey 

combination  

Ulcer Index 

The result of the cytoprotective profile of crude extract of S. 

nodiflora plus 1 ml honey combination is presented in Table 

8.0. Here, there was significant reduction in ulceration of 

crude extract of S. nodiflora alone and the honey combination 

when compared to the negative control that received water 

alone. The result showed that the negative control group had 

ulcer index of 12.7 while the group treated with omeprazole 

had ulcer index of 6.63 and they are highly significantly 

different. Also, the group treated with crude extract at 100, 

250 and 500 mg/kg of the crude extract alone had 7.0, 10.8 

and 7.12 ulcer index respectively and they are significantly 

different when compared to the negative control group. 

Whereas, the group treated with the combination of 100, 250 

and 500 mg/kg of the crude extract combined with honey had 

3.12, 3.40 and 7.02 ulcer index respectively while honey 

alone had 3.5 ulcer index. This implied that the crude extract 

and the honey combination has improved anti-ulcer activity. 

 

Percentage Inhibition of Ulceration 

The result of the percentage inhibition of ulceration is 

presented in Table 8.0. The result showed that omeprazole 

group had 46% inhibition of ulceration while the group 

treated 100, 250 and 500 mg/kg of the crude extract had 43%, 

12% and 42% inhibition of ulceration respectively. The group 

treated with I ml of honey combined with 100, 250 and 500 

mg/kg of the crude extract showed enhanced reduction in 

ulceration though not significantly different when compared 

to the group treated with honey alone. The result further 

showed that 100, 250 and 500 mg/kg of the crude extract plus 

honey had 74.65, 72.32 and 42.78 inhibition of ulceration 

respectively. 
 

Table 8: Cytoprotective profile of S. nodiflora and Honey combination 
 

Groups /Treatment Mg/Kg Ulcer Index Percentage inhibition of Ulceration 

Negative control Water 5ml/kg 12.27 ± 0.27e - 

Omeprazole 50 mg/kg 6.63 ± 0.32c 45.96b 

Normal Control 0.00 ± 0.00a 100e 

SN 100mg/kg 7.00 ± 0.29c 42.93b 

SN 250mg/kg 10.82 ±0.40d 11.84a 

SN 500mg/kg 7.12 ± 0.36c 41.97b 

SN 100mg/kg + I ml Honey 3.12 ± 0.07b 74.65d 

SN 250mg/kg + I ml Honey 3.40 ± 0.07b 72.32c 

SN 500mg/kg + I ml Honey 7.02 ± 0.19c 42.78b 

Honey 1ml per rat 3.46 ± 0.03b 71.76c 

(NB: Means having a common alphabet are not statistically different at the 5% level of significance). 

 

Antisecretory Effect of S. nodiflora 

The result of the antisecretory assay is presented in Table 8, 

for effect of the extract combined with honey on gastric 

volume, gastric pH, free acidity and total acidity.  

 

Effect of S. nodiflora on Gastric Volume  

The effect of leaf extract of S. nodiflora on gastric volume is 

shown in Table 8. The result showed that the extract had a 

significant statistical effect (P<0.005) on the gastric volume 

at single doses of 100 (1.31ml), 250 (2.20 ml) and 500 mg/kg 

(2.80 ml) of the extract and their combination with honey 

when compared to the negative control (5.0). The result 

showed that the rats pretreated with crude leaf extract of S. 

nodiflora at 100, 250 and 500 mg/kg had gastric volume of 

1.3, 2.2 and 2.8 respectively. It also showed that the rats 

pretreated with crude leaf extract of S. nodiflora at 100, 250 

and 500 mg/kg combined with 1 mil of honey had gastric 

volume of 4.4, 3.7 and 2.9 respectively. This slight increase in 

the volume of gastric juice was attributed to increase in the 

volume of drug administered due to combination of the honey 

and crude extract. 

 

Effect of S. nodiflora on Gastric pH 

The result of the effect of leaf extract of S. nodiflora on 

gastric pH is presented in Table 9. The result showed that the 

extract at single doses of 100, 250 and 500 mg/kg of the 

extract and their combination with honey significantly 

(P<0.005) reduced gastric pH when compared to the negative 

control (3.0). The result showed that rats pretreated with 

crude extract at doses of 100, 250, and 500 mg/kg had pH of 

3.3, 4.0, and 4.1 respectively, but when same doses in 

combination with honey, there was a significant reduction in 

the pH of gastric juice at doses of 100, 250, and 500 mg/kg 

with pH of 5.67, 5.67 and 6.0 respectively and this implied a 

synergistic effect on the pH values of the gastric when the 

crude extract is combined with honey. 

 

Effect of S. nodiflora on Free acidity  

The result of the effect of S. nodiflora on gastric free acidity 

is presented Table 9. The result showed that the extract at 

single doses of 100, 250 and 500 mg/kg of the extract and 

their combination with honey were statistically significant 

(P<0.005) in reduction of gastric free acidity when compared 

to the negative control (83). The result showed that the rats 

pretreated with crude leaf extract of S. nodiflora at 100, 250 

and 500 mg/kg had gastric free acidity of 33.3, 51.67 and 43.3 

respectively. However, when the crude extract at doses 100, 

250, and 500 mg/kg were administered in combination with 

honey, there was a significant (P<0.005) reduction in the free 

acidity to 13.3, 6.67 and 30.0. This implied synergistic effect 

of the combination of honey and crude extract of S. nodiflora 

in reduction of free acidity of the gastric content.  

 

Effect of S. nodiflora on Total Acidity  

The effect of S. nodiflora on gastric total acidity is presented 

in Table 9. The result showed that the extract at single doses 

of 100, 250 and 500 mg/kg of the extract and their 

combination with honey were significantly different 

(P<0.005) in gastric total acidity when compared to the 

negative control (123). The result showed that the rats 

pretreated with crude leaf extract of S. nodiflora at 100, 250 

and 500 mg/kg had gastric total acidity of 78.3, 110.0 and 113 

respectively. However, when the crude extract at doses 100, 

250, and 500 mg/kg were administered in combination with 

honey, there was a significant reduction in the total acidity to 

56.67, 40.0 and 73.3 respectively while honey alone had 60. 

This implied synergistic effect of the combination of honey 

and crude extract of S. nodiflora. 
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Table 9: Antisecretory Profile of S. nodiflora and Honey combination 

 

Groups /Treatment Mg/Kg Gastric volume PH Free acidity Total acidity 

Negative control Water 5ml/kg 5.00±0.06cd 3.00±0.00a 83.33±3.33h 123.33 ± 3.33f 

Cim 100mg/kg 1.00±0.22a 6.00±0.00c 0.00±0.00a 54.00 ± 18.33b 

Normal Control - - - - 

SN 100mg/kg 1.31±0.022a 3.33±0.33a 33.33±6.67e 78.33 ± 11.67d 

SN 250mg/kg 2.20 ± 0.75ab 4.00±0.58ab 51.67±29.49g 110.00 ± 32.15e 

SN 500mg/kg 2.80 ± 0.42b 4.10±0.58ab 43.33±6.67e 113.33 ±17.64e 

SN 100mg/kg + Honey 4.40 ± 0.00c 5.67±0.33c 13.33±3.33c 56.67 ± 3.33b 

SN 250mg/kg + Honey 3.70 ± 0.32c 5.67±0.33c 6.67±6.67b 40.00 ± 5.77a 

SN 500mg/kg + Honey 2.90 ± 0.00b 6.00±0.00c 30.00±0.00d 73.33 ± 3.33cd 

Honey 1ml per rat 4.40 ± 0.20c 4.50±0.50b 20.00±0.00c 60.00 ± 0.00c 

(NB: Means having a common alphabet are not statistically different at the 5% level of significance). 

 

Histopathology evaluation of stomach of the rats 

pretreated with the methanol leaf extract of S. nodiflora in 

the ethanol-induced ulcer models 

The result of the histopathology is presented in plate A to J 

and the result showed a clear reduction in ulceration for all 

the treatment doses; single doses and combination of the 

crude extract and honey. The findings showed that at single 

doses of 100, 250, and 500 mg/kg (plate D to F) had mild to 

moderate ulceration when compared to the negative control 

(plate B) that received only distilled water which showed 

severe ulceration and marked depletion of the stomach gastric 

mucus. Also, rats pretreated with omeprazole (Plate C) 

showed reduction in ulceration, compared to the negative 

control (Plate B). Also, the result showed reduced ulceration 

in the rats pretreated with doses of 100, 250, and 500 mg/kg 

combined with honey when compared to the negative control. 

The histopathology results supported the result of the ulcer 

index and percentage inhibition of ulceration and this implied 

that leaf extract of S. nodiflora, when given orally either in 

combination or as single dose of 500 mg/kg, possessed anti-

ulcer activity. This result is in agreement with the 

macroscopic evaluation and overall inhibition of ulceration 

indicated by the ulcer index, reduced gastric pH, and reduced 

free and total acidity. 

 

   
 

Plate A= the untreated control, showed typical 

gastric histoarchitecture with intact epithelium 

and glands 

 

Plate B= negative control which showed a high 

degree of disruption of surface epithelial cells, 

necrotic lesions penetrate deeply into mucosa 

(red arrow), extensive edema of submucosal 

layer and leukocyte infiltration are present 

(yellow and black arrow). Inflammation as well 

as hemorrhagic patch formation are also on the 

gastric tissue. Histoarchitecture deeply affected 

 

Plate C= positive control which showed slight 

disruption surface epithelial cells, no necrotic 

lesions, mucosa showed considerable reduction 

in inflammatory cells found in plate B 
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Plate D=100mg/kg of S. nodiflora, showed 

moderate disruption of the surface epithelium 

mucosa and mucosal damage (arrow) without 

submucosal and leukocytes infiltration (short 

arrow). Histoarchitecture slightly affected 

 

Plate E=250mg/kg of S. nodiflora showed mild 

appearance of hemorrhage, inflammation and 

moderate mucosal erosions by black arrows. 

 

 

Plate F= 500 of S. nodiflora, showed mild 

disruption of the surface epithelium mucosa 

and slight mucosal damage (arrow) but no 

submucosal edema and infiltration are seen. 

Histoarchitecture slightly affected 

   
 

Plate G= 100mg S. nodiflora + 1 ml Honey, 

revealed attenuated morphological 

modifications, diminished inflammatory cell 

invasion (arrows) and mucosal preservation. 

Histoarchitecture slightly affected 

 

Plate H= 250mg S. nodiflora + 1 ml Honey, 

revealed mild disruption of the surface 

epithelium mucosa and slight mucosal damaged 

(arrow) but no submucosal edema and 

leukocytes infiltration are not seen. 

 

Plate I= 500mg S. nodiflora + 1 ml Honey, 

revealed moderate morphological 

modifications, diminished inflammatory cell 

invasion (arrows) and mucosal preservation. 

Histoarchitecture not affected 

 
 

Plate J= honey alone, had a moderate distraction of the surface epithelium and necrotic lesion fully disappeared (arrow) 

F 

 

http://www.phytojournal.com/


 

~ 167 ~ 

Journal of Pharmacognosy and Phytochemistry http://www.phytojournal.com 
Discussion  

The result of the fresh leaf microscopy showed unicellular, 

unglandular trichome with conical base. It also showed that 

both the adaxial and abaxial surface have irregular epidermal 

cell walls while anomocytic stomata is only present at the 

abaxial surface. This characteristic should be included in 

African Pharmacopeia for identification of S. nodiflora. The 

result of the phytochemical analysis of S. nodiflora and honey 

revealed a high concentration of tannins, flavonoids, and 

alkaloids, phytochemicals reported to have antioxidant and 

antiulcer activities and are collectively known as phenolics. 

Phenolics compounds have been reported to be well 

established and known for wound healing and anti-ulcer 

property. Previous studies have reported phenolics such as 

flavonoids, tannins and terpenoids to therapeutically possess 

antiulcer property [33, 34]. The mechanisms of the antiulcer 

activity were shown to be by protection of layer of the gastric 

mucosa by various mechanism of action and these includes 

cyto-protection, enhanced mucus re-epithelization, 

neovascularization, prostaglandin secretion, reduction of anti-

angiogenic factors and enhanced antioxidant activity [34], and 

inhibition of proton pumps, thereby rendering the stomach 

less permeable and more resistant to chemical and mechanical 

injury caused by ulcerogens. This therapeutic action is similar 

to previous work by [35] where they reported antiulcer effect of 

crude methanol extract of E. hirta combined with honey in 

rats, these therefore implied that crude extract combined with 

honey showed great potency for cytoprotective and 

antioxidant activity which should be studied for commercial 

appliaction. Flavonoids on the other hand are known for 

antioxidant properties in addition to strengthening the 

mucosal defense system through stimulation of gastric mucus 

secretion and protection of the stomach lining through a 

cascade of endogenous and exogenous mechanisms.  

The result of the findings showed that S. nodiflora contained 

abundance of essential elements such P, S, Cl, K and Ca and 

trace elements like Mn, Fe, Cu and Zn and these elements 

which are vital directly related to the maintenance of health 

and the proper functioning of the body. Manganese and Iron 

play vital roles in enzymes metabolism and 

immunomodulatory functions [36]. They play roles in secretion 

and synthesis of insulin in the islets of the pancreatic glands. 

Calcium is reported to play a role in the prevention and 

control of diseases [36], and may play vital role in the 

formation of bicarbonate which protects the mucus of the 

stomach through cell proliferation and regeneration of 

damaged gastric mucosa caused by the ulcerogenic factor 

such as ethanol. Copper functions as a precursor of many 

enzymes and proteins, and are vital in the growth, blood cell 

production and the transport and metabolism of Fe while also 

interacting other elements, especially Zn, leading a 

competition for transporters [36]. 

Sulphate plays a vital role as a precursor and essential 

components of many amino acids, enzymes and other 

biomolecules some of which play vital roles as antioxidants 

and this makes S. nodiflora an important source of these 

elements [38]. Therefore, we recommend that micro sulphate 

should be added in the standardization of phytomedicine. 

Sulphate participates in almost all metabolic processes as part 

of structural molecules and plays vital roles as component in 

enzymatic reactions [39], responsible for the growth and 

renewal of tissues [37]. The zinc is present in all of the tissues 

of the human body including the mucosa tissue and the anion 

balance plays vital role in the protection of the body and 

therefore Zn is an important factor in the healing of gastric 

lesions, especially in the initial phases [40]. Zinc plays 

important role as a component of various enzymes and other 

macro-molecules which plays significant role in maintenance 

of health [36].  

The antioxidant and antiulcer activities could be attributed to 

the presence of alkaloids, tannins, flavonoids and saponins 

and enhanced role of manganese, magnesium, zinc, calcium 

and potassium in metabolism, secretion and utilization of 

bicarbonate ions and mucus of the parietal cells of the 

stomach and this therefore suggest manganese, magnesium, 

zinc, calcium and potassium in S. nodiflora played important 

in maintenance of anion and cation balance of the stomach 

and therefore should be included in the standardization of S. 

nodiflora and other medicinal plants for the treatment of 

antioxidants and ulcer.  
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