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Abstract25

Aims : Hybanthus enneaspermus leaf is one of the medicinal plants employed by the26

traditional births attendants in the care of pregnant women. While its uterotonic effect has27

been recently reported, there is scarcity of information on its analgesic effect. We sought to28

test the hypothesis that it has analgesic effect.29

Methodology: Seventy-two male rats were divided in a blinded fashion into 4 groups each30

for the tail immersion test (n=12 per group) and formalin test (n=6 per group). Group 131

(control) received 0.6ml of distilled water. Group 2 received 100mg/kg of acetaminophen32

(paracetamol). Group 3 and 4 received 500mg/kg and 1000mg/kg of ethanolic extract of33

Hybanthus enneaspermus leaf (EEHE) respectively.34

Results: In the formalin test, oral administration of 500mg/kg and 1000mg/kg EEHE caused35

inhibitions of 62.48% and 72% in the early phase and 70.54% and 78.63% in the late phase36

respectively. The 1000mg/kg dose significantly reduced the paw licking time when compared37

to the standard drug (acetaminophen) in the formalin test. The 500mg/kg and 1000mg/kg38

doses significantly increased the tail flick latency in a manner comparable to acetamenophen.39

Conclusions: This study showed that the leaf has an analgesic effect. Further study should40

investigate this analgesic effect in pregnant female rats.41

Keywords: Acetaminophen; Analgesic; Formalin test; Hybanthus enneaspermus; Pain; Tail42

flick test.43
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1. Introduction48

There has been a recent upsurge in the use of medicinal plants in herbal remedies for49

wide range of illnesses in both developing and developed countries of the world (Dahanukar,50

2000). The use of herbal medicine is now recognized as an essential aspect of primary health51

care (Onayade et al., 1990). Moreover, most commercial drugs now in the market have their52

origins in crude use in traditional or folk healing practices (Duke, 1993).53

Hybanthus enneaspermus, a traditional medicinal herb belonging to the family54

violacea is distributed in the tropical and subtropical regions of the world. Its leaf is known55

among the Yoruba tribe in Nigeria as ‘Abiwere’ (meaning leaf that makes delivery painless,56

trouble-free or short). Several studies found it to have anti-inflammatory (Tripathy et al.,57

2009; Yoganarasimhan, 2000), hypoglycemic (Awobajo and Olatunji-Bello, 2010), anti-58

arthritic (Tripathy et al., 2009) and antibacterial effects (Sahoo et al., 2006). It is one of the59

medicinal plants employed by the traditional births attendants in the care of pregnant women.60

Its leaves are ground with the traditional ‘black soap’ and used to bathe. Traditional birth61

attendants claim that the plant invigorates women making the gestational period safe with62

easy delivery (Awobajo et al., 2009; Oyeronke, 2003). If its local meaning and use are63

pointers to its actions, we may speculate that Hybanthus enneaspermus leaf will have either64

uterotonic (oxytocic) or analgesic effect or both. Recently, Awabajo et al. (2013)65

demonstrated its uterotonic effects in the myometrial muscle of pregnant rats. There are66

however dearth of scientific information on the possible analgesic effects of oral consumption67

of the leaf extract. This study was therefore designed to determine whether the ethanol extract68

of Hybanthus enneaspermus leaf will have analgesic effect when administered to rats.69
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2. Materials and Methods72

2.1. Experimental Animals73

Seventy two male albino rats (80-140g) were purchased from the were purchased74

from the animal house of the Faculty of Basic Medical Sciences, Ladoke Akintola University75

of Technology (LAUTECH) Ogbomoso, Nigeria and were acclimated to their new76

environment. They were fed with standard laboratory diet (Bova Jay Feeds Nig. Ltd,77

Ogbomoso) with free access to tap water. The rats were kept under condition of uniform78

humidity and temperature on a 12-h light-dark cycle. Study protocol and animal use were79

approved, prior to the beginning of the study, by our institutional research and ethical80

committee and were in accordance with the NIH guide for the care and use of laboratory81

animals (revised 1978).82

2. 2 Selection of Hybanthus enneaspermus and preparation of Ethanolic extract83

Hybanthus enneaspermus leaves were bought from a farmer at Oje market in Ibadan,84

Oyo state, Nigeria and authenticated by Mr. K. A. Adeniji of the Forestry Research Institute85

of Nigeria (FRIN), Ibadan and a sample specimen voucher number FHI 1008871 was86

deposited with the FRIN herbarium. They were air dried in a well ventilated and shaded room87

after which they were ground into a moderately coarse powder (using pestle and mortar).88

Previous study on the phytochemical analysis of Hybanthus enneaspermus has shown that89

ethanol has stronger extraction capacity, producing number of active constituents responsible90

for its many biological activities (Anand and Gokulakrishnan, 2012). So, 290g of the powder91

obtained was extracted with ethanol (70%) using soxhlet apparatus for 48hrs. A semi solid92

UNDER PEER REVIEW

ppp
刪劃線



extract (71.57g, 24.6%) was obtained after the elimination of alcohol under reduced pressure.93

The extract was stored in a refrigerator until used.94

95

2.3 Experimental protocol96

Sex differences in pain perception have been reported in numerous studies, with pain97

thresholds and pain tolerance being lower in females than in males. Previous studies on the98

estradiol modulation of nociception produced equivocal results, with some demonstrating99

longer latencies (Stoffel et al., 2003; Walf and Frye, 2003), while other reported hyperalgesia100

(Ji et al, 2007). Moreover, estrous cycle in female rats have been shown to affect pain101

perception (Martinez-Gomez, 1994; Molina et al., 1990). Therefore, we chose to investigate102

the analgesic effect of the extract using male rats.103

2. 4 Tail Immersion Test104

Forty eight male rats were randomly divided into four groups of twelve rats each and105

treated as follows: Group I rats (control) were treated with 0.6 ml of distilled water. Group II106

rats were treated with 100mg/kg acetaminophen (paracetamol). Group III rats were treated107

with 500mg/kg of ethanolic extract of Hybanthus enneaspermus (EEHE). Group IV rats were108

treated with 1000mg/kg of EEHE.109

One hour after each treatment by oral gavage, the tail immersion test was performed110

as previously described (d’Amore et al., 1992). After Animals were handled for 3 min and111

habituated to the testing room for 1 hour on two occasions before the day of testing and again112

on the day of testing. The rat was removed from its home cage and gently restrained in a113

towel, and its tail was immersed in 54°C water. The latency to flick the tail was recorded114

three times; each time separated by 10 s, and the average of the three measures was115

UNDER PEER REVIEW

ppp
螢光標示

ppp
螢光標示

ppp
螢光標示

ppp
刪劃線

ppp
刪劃線

ppp
螢光標示



calculated. The responses were also analyzed as a repeated measure. All tail flick testing was116

performed between 9:00 A.M. and 1:00 P.M.117

118

2.5 Formalin Test119

Twenty four male rats were randomly assigned into four groups of six rats each and120

treated as follows: Group I rats (control) were orally treated with 0.6ml distilled water. Group121

II rats were orally treated with 100mg/kg acetaminophen. Group III rats were orally treated122

with 500mg/kg EEHE. Group IV rats were orally treated with 1000mg/kg EEHE.123

One hour after each treatment by oral gavage, the formalin test was performed using124

the method of (Hunskar and Hole, 1987). Briefly, Animals were habituated to the 30 X 30 X125

30-cm transparent Plexiglas observation box for 30 min on two occasions before the day of126

testing and immediately before testing. Each rat was removed from the observation box and127

restrained in a towel, and 0.05ml of 2.5% formalin was injected under the plantar surface of128

the left hind paw. The rats were placed in the observation box, and the pain behavior within129

the first 5 minutes of intraplantar formalin injection was recorded as early formalin score,130

while the pain behavior within 20th- 40th minute of formalin injection was recorded as the late131

phase. Below the floor of the box, a mirror at a 45° angle facilitated viewing of the injected132

paw. The behavior was scored as a 2 if the rat licked, bit, or shook the injected paw; as a 1 if133

the rat elevated the paw from the floor; or as a 0 if any part of the paw other than the tips of134

the digits was in contact with the box. The score was entered into a computer that recorded135

the last score entered once every half-second. A mean pain score (a weighted sum of the136

durations of each behavior) was calculated as the sum of the scores divided by the number of137

scores in the time period. All formalin testing was performed between 9:00 A.M. and 1:00138

P.M.139
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The percentage inhibition (PI) was calculated using the formula:140

PI= Mean Paw licking time (control) - Mean Paw licking time(test) x100141

Mean Paw licking time (Control)142

2.6 Statistical Analysis143

Data were analyzed using Microsoft excel statistical package. All values given are the144

mean±S.E.M of the variables measured. Significance was assessed by the analysis of145

variance (ANOVA), followed by a post-hoc Turkey multiple range test for multiple146

comparisons. P-Values of 0.05 or less were taken as statistically significant.147
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166

167

3. Results168

3.1 Tail flick latency test169

Table 1 shows the effects of acetaminophen and EEHE (500mg/kg and 1000mg/kg)170

on tail flick latency in rats. Distilled water had no significant effect on the latency period.171

Animals that received acetaminophen (100mg/kg), 500mg/kg EEHE or 1000mg/kg EEHE172

showed significant increases in tail flick latencies compared to their pre-treatment (p<.001)173

and control (p<.001) values. Furthermore, high dose of EEHE (1000mg/kg) significantly174

(p<.001) caused more increase in the tail flick latency than that caused by the reference drug175

(100mg/kg of acetaminophen).176

3.2 Formalin paw licking test.177

Figure 1 shows the effects of acetaminophen and EEHE (500mg/kg and 1000mg/kg)178

on the early phase paw licking time in rats. Animals that received acetaminophen179

(100mg/kg), 500mg/kg EEHE or 1000mg/kg EEHE showed significant reduction (p<.001) in180

the paw licking time during the early phase compared to control.181

Figure 2 shows the effects of acetaminophen and EEHE (500mg/kg and 1000mg/kg)182

on the late phase paw licking time in rats. Animals that received acetaminophen (100mg/kg),183

500mg/kg EEHE or 1000mg/kg EEHE showed significant reduction (p<.001) in the late184

phase paw licking time compared to control. Furthermore, high dose of EEHE (1000mg/kg)185

significantly (p<.01) caused more decrease in the late phase paw licking time than that caused186

by the reference drug (100mg/kg of acetaminophen).187
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Table 2 shows the effects of acetaminophen and EEHE (500mg/Kg and 1000mg/Kg)188

on the percentage inhibition of paw licking in rats. While the acetaminophen treated rats189

showed a higher percentage inhibition in the early phase (68.51%) than in the late phase190

(63.56%), both the 500mg/kg and 1000mg/kg of EEHE treated rats showed a higher191

percentage inhibition in the late phase (70.55% and  78.64%) than in the early phase (62.68%192

and 72.86%) respectively.193
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209

210

4. Discussion211

The results of our study clearly showed that ethanolic extract of Hybanthus212

Enneaspermus leaf (EEHE) possesses antinociceptive activity. In both the tail flick and the213

formalin test, the extract was effective in reducing pain perception in rats. While 500mg/kg of214

EEHE had a comparable analgesic effect to that of the reference analgesic drug215

(acetaminophen), 1000mg/kg of EEHE had more analgesic effect than acetaminophen. This216

suggested that the analgesic effect of Hybanthus Enneaspermus was dose dependent.217

The reduction of formalin paw licking response by EEHE in both the early and late218

phase would suggest that Hybanthus enneaspermus has both anti-nociceptive and anti-219

inflammatory activity as the late phase response has been demonstrated to be due to220

peripheral inflammatory processes mediated by histamine, serotonin and prostaglandins221

(Shibata et al., 1989).  The greater percentage inhibition of formalin paw licking observed222

with EEHE than in acetaminophen in the late phase would seem to indicate that Hybanthus223

enneaspermus has a greater anti-inflammatory activity than the reference drug.224

Previous study on the phytochemical screening of Hybanthus enneaspermus leaf has225

shown that it contains saponin, tannin and flavonoids, which are known to have analgesic226

effect on animals (Bittar et al., 2000; Ramaswamy et al., 1985). The analgesic effect227

exhibited by the Hybanthus enneaspermus extract might be due to the synergistic action of its228

phytochemical components.229
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To validate the claim of the traditional birth attendants that Hybanthus enneaspermus230

leaf reduces labour associated pain, further studies are needed on the antinociceptive effect of231

the extract in non-pregnant and pregnant female rats. Moreover, investigating the particular232

component(s) with this antinociceptive effect (which is one of the limitations of this study),233

especially during labour, will help pharmaceutical companies to come out with drugs to234

alleviate labour-associated pain.235
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5. Conclusion253

In conclusion, this study strongly shows that Hybanthus enneaspermus has analgesic effect,254

especially at high dose.255

256

257

258

259

260

261

262

263

264

265

266

267

268

UNDER PEER REVIEW

ppp
刪劃線



269

270

271

Conflict of interest disclosure272

The authors have no conflict of interest to disclose.273

274

275

276

277

278

279

280

281

282

283

284

285

286

287

UNDER PEER REVIEW



288

289

290

Acknowledgement291

We acknowledge Mr O. Olayinka of the Physiology laboratory, College of Health292

Sciences, Ladoke Akintola University of Technology, Ogbomoso for his technical support.293

294

295

296

297

298

299

300

301

302

303

304

305

306

UNDER PEER REVIEW



307

308

309

References310

Anand, T., Gokulakrishnan, K., 2012. Phytochemical analysis of Hybanthus enneaspermus311

using UV, FTIR and GC-MS. IOSR Journal of Pharmacy. 2, 520-524.312

Awobajo, F. O., Adegoke, O. A., Iranloye, B. O., Olatunji-bello, I. I., 2013. Experimental313

evaluation of the impact of maternal consumption of Aqueous leaf extract of314

hybanthus enneaspermus on pregnancy in sprague dawley rats. African Journal of315

Traditional Complementary and Alternative Medicine. 10, 283-291.316

Awobajo, F. O., Olatunji-Bello, I. I., Adegoke, O. A., Odugbemi, T. O., 2009. Phytochemical317

and antimicrobial Screening of Hybanthus Enneaspermus and Paquentina Nigricense.318

Recent Research in Science and Technology. 1, 159-160.319

Awobajo, F. O., Olatunji-Bello, I. I., 2010. Hypoglycemic activities of aqueous and ethanol320

leaf extract of Hybanthus enneaspermus and Paquetina nigricense on normal and321

alloxan induced diabetic female sprague Dawley rats. Journal of Phytology. 2, 1-9.322

Bittar, M., De Souza, M. M., Yunes, R. A., Lento, R., Delle, M. F., Cechinel, F. V., 2000.323

Anti-nociceptive activity of 13,118-binaringenin, a biflavonoid present in plants of the324

guttiferae. Planta Medica. 66, 84-86.325

d’Amore, A., Chiarotti, F., Renzi, P., 1992. High-intensity nociceptive stimuli minimize326

behavioral effects induced by restraining stress during the tailflick test. Journal of327

Pharmacological and Toxicological Methods. 27, 197–201.328

UNDER PEER REVIEW



Dahanukar, S. A., 2000. The Beneficial values of plants. Indian Journal of Pharmacology. 32,329

81-118330

Duke, J. A., 1993. Medicinal plants and pharmaceutical industry, in: Simon, J. E., (Ed), New331

Crops Wiley: New York, pp. 664-669.332

Hunskar, S., Hole, K., 1987. The formalin test in mice: Dissociation between inflammatory333

and non-inflammatory pain. Pain. 30, 103-114.334

Ji, Y., Murphy, A. Z., Traub, R. J., 2007. Estrogen modulation of morphine analgesia of335

visceral pain in female rats is supraspinally and peripherally mediated. Journal of336

Pain. 8, 494–502.337

Martinez-Gomez, M., Cruz, Y., Salas, M., Hudson, R., Pacheco, P., 1994. Assessing pain338

threshold in the rat: changes with estrus and time of day. Physiological Behavior 55,339

651–7.340

Molina, N., Bedran-De-Castro, M. T. B., Bedran-De-Castro, J. C., 1990. The role of opioids341

in the analgesic response of rats during the estrous cycle. Brazil Journal of Medicine342

and Biology Research. 23, 1157-1159.343

Onayade, O. A., Scheffer, J. J., Svendsen, A. B., 1990. The importance of phytotherapy and344

screening of plants used medicinally in Africa women studies. Planta Medica. 56,345

503-504.346

Oyeronke, O., 2003. Abiyamo: theorizing african motherhood”. Jenda Journal of Culture and347

African Women Studies. 4, 1.348

Ramaswamy, S., Pillai, N. P., Gopaallershnan, V., Parmar, N. S., Gosh, M. N., 1985.349

Analgesic effect of β Hydroxyl ethyl nitroside in mice. Indian Journal of350

Experimental Biology. 23, 219-220.351

UNDER PEER REVIEW



Sahoo, S., Kar, D. M., Mohapatra, S., Rout, S. P., 2006. Antibacterial activity of Hybanthus352

enneaspermus against selected urinary tract pathogens. Indian Journal of353

Pharmaceutical Sciences. 68, 653-655.354

Shibata, M., Ohkubo, T., Takahashi, H., Inoki, R., 1989. Modified formalin test:355

Characteristic biphasic pain response. Pain. 38, 341-352.356

Stoffel, E. C., Ulibarri, C. M., Craft, R. M., 2003. Gonadal steroid hormone modulation of357

nociception, morphine antinociception and reproductive indices in male and female358

rats. Pain. 103, 285-302.359

Tripathy, S., Sahoo, S. P., Pradhon, D., Sahoo, S., Satapathy, D. K., 2009. Evaluation of360

Antiarthritic potential of Hybanthus enneaspermus. African Journal of Pharmacy and361

Pharmacology. 3, 611-614.362

Walf, A. A., Frye, C. A., 2003. Anti-nociception following exposure to trimethylthiazoline,363

peripheral or intra-amygdala estrogen and/or progesterone. Behavioral Brain364

Research. 144, 77–85.365

Yoganarasimhan, S. N., 2000. Medicinal Plants of India Taminadu. Cybermedia. 2, 276.366

367

368

369

370

371

372

373

UNDER PEER REVIEW



374

375

Table 1: Effect of acetaminophen and ethanolic extract of Hybanthus enneaspermus leaf376

(EEHE) on tail flick latency in rat. Values are expressed as Mean ±S.E.M. (n=12). ***p <377

0.001 vs pre-treatment values, ###p < 0.001 vs control values, ∆∆∆ p<0.001 vs acetaminophen378

group.379

Duration (seconds)

Before treatment After treatment Change

Control 3.93±0.39 4.04±0.33 0.13±0.08

AMP (100mg/Kg) 2.79 ±0.42 4.33±0.30*** 1.56±0.26###

HEE (500mg/Kg) 4.00 ± 0.41 5.70±0.34*** 1.69 ±0.35###

HEE (1000mg/Kg) 3.15 ± 0.27 6.26±0.28*** 3.11±0.26###, ∆∆∆

380
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389

Table 2: Effects of acetaminophen and Ethanolic extract of Hybanthus enneaspermus leaf390

(EEHE) on the percentage inhibition of paw licking in rats.391

Percentage Inhibition (%)

Early phase Late phase

Acetaminophen (100mg/Kg) 68.51 63.56

EEHE (500mg/Kg) 62.68 70.55

EEHE (1000mg/Kg) 72.86 78.64
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407

408

Figure 1: Effects of Acetaminophen and Ethanolic extract of Hybanthus enneaspermus409

(EEHE) on the early phase of formalin score in rats. Values are expressed as Mean±SEM410

(n=6). ***p<0.001 vs control411
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414

415

Figure 2: Effects of Acetaminophen and Ethanolic extract of Hybanthus enneaspermus416

(EEHE) on the late phase of formalin score in rats. Values are expressed as Mean±SEM417

(n=6). ***p<0.001 vs control, ##p<0.01 vs acetaminophen treated group.418
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