Available online at www.pelagiaresearchlibrary.com

Pelagia Research Library

European Journal of Experimental Biology, 2012, 24):1284-1288

. 4 v
Pelagia Research

Library
ISSN: 2248 -9215
CODEN (USA): EJEBAU

Acute and subacute toxicity of the methanol extraclrom Holarrhena
floribunda G. Don (Apocynaceae)

Bogne K. P, Penlap B .V Mbofung C. M.>and Etoa F-X?

Microbiology Laboratory, National School of Agrodstrial Sciences (ENSAI), P.O. Box 455,
University of Ngaoundéré Cameroon
“Microbiology Laboratory, Faculty of Science, P.@x812, University of Yaoundé | Cameroon
®Biophysics and Food Biochemistry Laboratory, NagioBchool of Agro-Industrial Sciences
(ENSAI), P.O. Box 455, University of Ngaoundérén€eoon

ABSTRACT

Holarrhena floribunda is widely used in Cameroonigimarmacopoeia for gastrointestinal disorder. Werdnaow
its toxicological effect after acute and subacutenénistration by oral route in albino Wistar rat§he result of the
acute toxicity indicate the medium lethal dose {f)Dalues of 6.5 and 7g/kg body weight for male famdale rats
respectively after 48 hours of treatment. The ttedial dose (Dkog) was 8g/kg for both male and female rats. We
noted the significant variation (P<0.05) of the arespartate aminotransferase (AST) activity ingbeum and the
20% homogenate liver samples from the dose of Gggkly weight in both male and female rats. Thesaltg also
indicate significant variation of glutathione (P<IR) in male liver from the dose of 2 to 6g/kg baayght and the
alkaline phosphatase activity (AP) of the serurthmfemale group from the dose of 6g/kg body weia results
of the subacute toxicity did not showed any sigaifi variation in the body weight, haematologicalda
biochemical parameters studied (P<0.05). The rassiftowed that this extract was poorly toxic butstmnption of
higher dose up to 2g/kg body weight could causer limjury. Moderate consumption of small doses add/kg
body weight twice a week for five weeks appearés sa
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INTRODUCTION

Holarrhena floribunda,a plant belonging to the Apocynaceae [1], is wideistributed in the centre and west
regions of Cameroon. Its stem bark is used in Caameto treat various ailments such as abdominaispaiausea,
indigestion, diarrhoea [2]. However, little expeental studies have been done on the biologicalgsti@s of this
plant. The stem bark dfi. floribundais febrifuge and could be a quinine substitutaceiit showed remarkable
inhibitory activity against drug-resistant strawfsPlasmodium falciparunfi3]. It contains conessine that is used for
the destruction of amoeba without emetic effec}. This plant has been shown to display a wide spet of
biological and pharmacological activities such asibacterial and antiamiboedal [4,9}. floribunda contains
polyphenolic compounds [5] these compounds inhiltiie platelet aggregation. However, the toxicity of
H.floribundahas not intensively studied. Our study was ainoeeliluate the oral acute and subacute toxicithef
methanol extract from the stem bark-bfloribundain rats with the hope that the results would pdevinformation
on the safety of this extract prior to the evaliatf its therapeutic efficacy in humans.
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MATERIALS AND METHODS

2.1- Plant material

The stem bark ofi. floribundawas collected in Ndikinimeki, in the centre regiohCameroon, in January 2003.
The biological identification of the plant was dobg the National Herbarium in Yaoundé, where theicher
specimen is conserved under the reference numb&4,72SFR/CAM.

2.2- Preparation of plant extract

Stem bark ofH. floribunda was cut into small pieces and air dried at roompterature(3Gt 3°C). The dried
materials were ground and macerated in methandhénratio 1:5 (w/v) at room temperature for 24 theT
concentrated methanol extract was decanted, filteth Wathman number 1 filter paper and conceettat vacuo
bellow 40°C using a rotary evaporator to give thele extract (4.1% w/w) used for the investigations

2.3- Experimental animals

Sexually mature male and female albino Wistar wagghing 100-120g was obtained from the animal boafsthe
Biochemistry Department (University of Yaoundé |n@aoon). They were housed under uniform husbandry
conditions of 12 h light, 12 h dark cycle and tenaere (26+ 2°C) and allowed free access to drinking water and
standard laboratory diet. Rats were deprived ofdf¢b6 — 18 h) prior the administration of the egtrarhe
principles of laboratory animal care were followattl the Department’s ethical committee approvediieeof the
animals and the study design.

2.4- Acute toxicity

The bioassays were conducted according to the \Mesdth Organisation guideline for the evaluatiorihef safety
and efficiency of herbal medicines [6]. For thedstualbino Wistar rats were randomly divided inbwif groups of
four animals per sex. Thid. floribunda extract was dissolved/suspended in distilled watet administrated by
gavages at dose of 2; 4; 6 and 8g/kg. The contmimreceives distilled watgrer osthroughout the experiment.
The general behaviour of rats was observed contisiydor 1h after the treatment and then intermittefor 4 h
and there after over the period of 24 h [7]. Ths were further observed for up to 5 days followireatment for
any signs of toxicity and deaths and the latencgiezth. The LRygand LDy, values were determined according to
the method of [8]. On the day 6, all rats weredddbr 16 — 18 h, and then sacrificed by decapitatBlood was
collected and centrifuged at 3000 g at 4°C for 16 to obtain the serum, which was stored at -20A@ analysis
for biochemical parameters. Liver was carefullysdisted out, weighed and homogenized in 10 volurhésseHcl
buffer (tri€, Hcl, Kcl) pH 7.4 at 4°C using potter homogenizEne homogenate was then centrifuged at 6000 g at
4°C for 15 min and supernatants collected were &mebiochemical parameters

2.5- Subacute toxicity

Albino Wistar rats (100-120) were housed four pesgic cage, under the same conditions as descabede. The
animals were divided into three groups (I — lIDfofir animals per sex. The. floribundaextract was dissolved in
distilled water and administered orally every tvaysl for 35 days to the group | —Il at doses ofédh8 1 g/kg body
weight respectively. The control group receivedilthsl water. Toxic manifestations and mortality reranentioned
daily, and the body weight changes were recordeekhye At the end of the 35 days period, the animadése
sacrificed by decapitation blood was collectedvio types of tubes: one with heparin and the othignout any
additives. The anticoagulated blood (heparin) waalysed immediately for haematological parametéts The
second tube was centrifuged at 3000 g at 4°Cl%omin to obtain the serum, with was stored at €20ntil
analysis for biochemical parameters. Liver wasfedlgedissected out weighted and homogenized ivdldmes of
tris — Hcl buffer pH 7.4 at 4°C using potter homoiger. The homogenate was then centrifuged at g0&t04°C for
30 min and supernatants collected were used fahbimical parameters.

2.6- Biochemical estimations

The haematological parameters: total red bloods q&®BC) white blood cells (WBC) and platelets cauniere
determined using an autoanalyser (system H1, BByagnostics) [9]. The biochemical parameters cniasi,
aspartate aminotransferase (AST), alanine aminsfegease (ALT), were determined enzymatically by soeament
of optical density at the corresponding wave lengith spectrophometer (Shimadzu UV-120-01) [10]kaline
phosphatase (AP), total and direct bilirubin, uveste evaluated by the method of [10]. Proteins ginththione
were analysed by the methods of [11] and [12] rethypely.

Statistical analysis
Values were expressed as mea®D. The statistical analyses of variance was dpn@&NOVA follow by the
student-Newman.
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RESULTS

3.1- Acute toxicity

Rats treated with the dose of 4 and 6g/kg body meigow some behavioural immediately after oral iatstration.
These changes included high response to exterinalilstincrease of mobility, salivation, aggressiess, while
others (asthenia, anorexia and weight loss) weservbd later. However, after 24 h, all the chameerved before
disappeared. On the contrary, no adverse changesneged in rats treated with 2g/kg body weighta®ef rats
was noted at 8g/kg. The medium lethal dosesg)Dalues for males and females rats were 6.5 arfklyAgody
weight respectively after 48 hours of treatmente Tdtal lethal dose (Do was 8g/kg for both male and female
rats. The biochemical profiles of the treated aadtiol rats are presented in tables 1 and 2 forséram and the
20% liver homogenate respectively.

Table 1: Blood biochemical indices of rats of acutexicity of methanolic extract ofH. Floribunda

Biochemical indices Treatment (g/kg)
Male Control (0) 2 6 8

Urea (mg/L) 1+0.07 1.16+0.12F  1.23 +0.087 288.11*
Creatinine (mg/L) 8.29 +0.28 8.31+0.2p 8.36 ¥D. 9.36 £0.19
Protein (mg/mL) 2.63+0.46] 2.05+0.28 2.61+0.72 1.91+0.22
AP (UI/L) 11.75+1.84] 11.5+1.84 10.88+2.11 880.47
AST (UI/L) 74.38 + 6.07 95.31+5 127.19+2.13* 6138 + 4.84*
ALT (UI/L) 47 £3.91 49 + 4.89 50 + 10.90 57 +4.69
Total bilirubin (mg/L) 1.85+0.49 1.62 +0.74 1.#0.85 1.47 +0.48
Direct bilirubin (mg/L) | 0.11 +0.09 0.09 +0.01 8.6 0.01 0.1+0.01
Female
Urea (mg/L) 1.48 +0.07 1.61+0.08 1.66 +0.07 22410.45*
Creatinine (mg/L) 8.05 + 0.05 8.62+1.18 8.14 3. 9.68 +1.47
Protein (mg/mL) 2.01 +0.42] 1.99 +0.4p 2.00+030 1.85%*0
AP (UI/L) 8.25+0.84 75+0.70 9+1.27 12.75 9%*
AST (UI/L) 69.06 +3.94| 775+841 76.25+11.98 00k 3.40*
ALT (UI/L) 37.5+354 | 40.5%5.25 46 +4.97 44.51434
Total bilirubin (mg/L) 1.04+0.72 0.71+0.19 0.79.39 0.71+0.13
Direct bilirubin (mg/L) 0.11+0.1 0.09 + 0.04 0.69.01 0.1+0.03

Values are expressed as means +SD * Values gignily different (p<0.05)

Table 2: Biochemical indices of 20% homogenate livef rats of acute toxicity of methanolic extract é H. Floribunda

Biochemical indices Treatment (g/kg)

Male Control (0) 2 6 8
Glutathione (umole/g of liver 4.04 +1.0§ 1.72 58" 2.4 +1.25*% 1.15 + 0.58*
Protein (mg/mL) 0.94+0.14 0.86 +0.10 0.84+0.22 0.68+0.05
AP (UI/L) 10.38+1.49 9.38 +1.03 9.13+1.49 788.47
AST (UI/L) 81.25+29.75| 104.69 +23.57 106.44 47| 117.81 + 13.20%
ALT (UI/L) 43 +8.65 48 +3.82 44 +6.35 51.5 #69.
Female
Glutathione (umole/g of liver 25+1.32 2.2+9H.8 218+1.71 1.93+0.39
Protein (mg/mL) 1.29+0.33 0.91+0.11 135+04f 0.7+0.05
AP (UI/L) 8.88 £ 1.93 7.75+x0.5 7.88 +0.75 7.79495
AST (UI/L) 49.38 +3.75 56.88 + 2.97 49.37+3.75 7.B+7.24*
ALT (UI/L) 33+4.89 275+1 34.5+4.12 43.5 #A2.

Values are expressed as means +SD * Values signifiy different (p<0.05)

Table 3: Haematological values of rats in subacut®xicity after 35 days of administration of methandic extract of H. Floribunda

L’;ztme”t Ok9) | RBC (x 16/uL) | WBC (x 10/uL) | Platelet (x 16uL)
Control (0) 53.67 £ 4.06 64.33 £ 8.50 56558
05 23 +4.58 32:6 27.33+7.21
1 32.33:6.11 35+3.60 31.33£6.50
Female

Control (0) 81+8.99 84.5%2.39 77£8.23
05 39 +8.44 41.25+85 37£9.69
1 485+6.23 52.75+9.10 44254512

Values are expressed as mean +SD, RBC: red blethdgBC: white blood cell,

3. 2-Subacute toxicity

The methanol extract ¢1. floribundaat dose of 0.5 and 1g/kg giveer osevery 48 h for 35 days did not result in
death of the animals. No sign of observable toxisias detected during the experiment period. Theeriadological
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parameters are presented in table 3. The biocheprcfiles of the treated and control rats are enésd in table 4
and 5 for the serum and 20% liver homogenate réispic

Table 4: Blood biochemical indices of rats of subate toxicity of methanolic extract ofH. Floribunda

Biochemical indices Treatment (g/kg)
Male Control (0) 0,5 1
Urea (mg/L) 124 £0.220 1.40+0.1y 1.56 +£0.61
Creatinine (mg/L) 5.12 + 1.45 4.83+1.68 5.23.201
Protein (mg/mL) 4.58 +0.39 4.6 +£0.43 4.1 +£0.5%
AP (UI/L) 9.88+1.43| 10.13 + 2.5¢ 9.75 +1.44
AST (UI/L) 63.75+3.44| 68.75+2.86 81.18+12.83
ALT (UI/L) 45 + 3.46 38+5.85 40.5 £9.89
Total bilirubin (mg/L) 1.24 +0.22 1.21 +1.97] 9.1+ 0.96
Direct bilirubin (mg/L) | 0.19+0.01] 0.16 + 0.07 .18 +0.03
Female

Urea (mg/L) 1.35 £0.38 15+0.1 157 +0.1
Creatinine (mg/L) 423+0.77 4.14 +0.29 422D
Protein (mg/mL) 4.64+£0.12 4.94+0.3p 4.48 +041
AP (UI/L) 8.63+1.18 9 +£2.08 10.5 + 2.55
AST (UI/L) 81.25+3.49| 88.13+4.46 88.75+5.06
ALT (UI/L) 51+2.97 54.5+1.28 60.5 + 3.64
Total bilirubin (mg/L) 1.69 + 0.89 1.68 +1.38 1.31.38
Direct bilirubin (mg/L) | 0.17 +0.08 0.21 + 0.04 t20.01

Values are expressed as means +SD * Values signifiy different (p<0.05)

Table 5: Biochemical indices of 20% homogenate livef rats of acute toxicity of methanolic extract é H. Floribunda

Biochemical indices Treatment (g/kg)
Male Control (0) 0,5
Glutathione (umole/g of liver 2.53+0.31 2.46 13 2.23 £0.24
Protein (mg/mL) 1.39 +0.01 1.58 +0.7 1.4+040
AP (UI/L) 11+0 11.06 +0.96 11.3 +0.84
AST (UI/L) 50.5+2.58 | 64.13 + 2.39 59.5 +1.89
ALT (UI/L) 37.5+13.89| 33.5 +4.45 30+1.44
Female
Gluthatione (pmole/g of liver 2.46 £0.72 2.100.48 215+0.1
Protein (mg/mL) 1.99+0.1 1.56 + 0.27 18 +0.22
AP (UI/L) 12.13+1.1| 1281+1.66 11.75+1.33
AST (UI/L) 44.38 +2.54 55 +2.95 51.44 £3.15
ALT (UI/L) 50 +4.14 53 + 8.86 61.5 +7.02

Values are expressed as means +SD * Values signifiy different (p<0.05)

DISCUSSION

According to [13], substances with Blvalues greater than 5g/kg body weight are consdler show low toxicity.
Thus the methanol extract bf floribundacan be classified in the category of substances lawt toxicity. In acute
toxicity, there were no significant changes (P<Pi@slanine aminotransferase (ALT) activity, ciemte, proteins,
total and direct bilirubin in the serum of both eexNo significant changes in alanine aminotraaster(ALT)
activity and proteins were noted in the 20% livemnogenate of both sexes. However, urea and aspartat
aminotransferase (AST) activity in the serum arel 209 homogenate liver sample were significantbréased
(p<0.05) in both male and female rats as compagethé control group. There was significant decreimse
glutathione (p<0.05) only in the males at the 6ddkgly weight. Alkaline phosphatase (AP) activitytire serum
was significantly increased (p<0.05) only in femadés. ALT and AST are two liver enzymes that esgoaiated to
the hepatocellular damage. Although both AST andl Adre common liver enzymes because of their higher
concentrations in hepatocytes, only ALT is remakkaipecific for liver function since AST is mosthyesent in the
myocardium, skeletal muscle, brain and kidneys18H,In general, with liver disease, serum levdlAST and
ALT rise and fall in the same time [16]. A mild e&gion of AST level has been shown to be associaitdliver
injury or myocardial infarctions [17]. The highdret activity of AST, the larger the infarction side,19]. These
results indicates that the methanol extradti ofioribundawhen taken in high dose may cause liver disease.

In subacute toxicity, no significant differencebody weight gain was noted between the control amgd of the
treated groups at any time period. All parametezd plood cells, white blood cells and platelets) mbot change
significantly (P<0.05) as compared to the contnaup. In general the results showed that the valoefBC,
WBC and platelets were slightly decreased in malé female groups compared to the control. Subaotdé
administration (up to a dose of 1g/kg body weigtit) not cause any significant change (P<0.05) libiathemical
parameters studied as compared to the control group
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CONCLUSION

This study presents strong evidence of the nonteffiect of the methanol extract bf. floribunda These results
showed that the use of the extractrbffloribundais safe and explained the extensive utilisationhef plant in
traditional medicine.

REFERENCES

[1] Letouzey R, Manuel de botanique forestiere. teiechnique Forestier Tropical 45 bis, Avenudal8elle-
Gabrielle, 94-Nogent s/Marn&972 304-307.

[2] Berhaut J, Flore illustrée du Sénégal Gouvermanuu Sénégal Ministére du Développement Rurakdiion
des Eaux et Foréts DAKAR971, pp. 385-386.

[3] Fotié J, Scott B, Mara L, Elias G, Rukunga GeNfack A,J. Nat. Prod.2006 69 (1): 62-67.

[4] Goutarel R, Les Alcaloides stéroidiques dpscynaceaeHerman, Parisl964 74-78.

[5] Bogne Kamga Patrice, Penlap Beng Véronique téidbavid, Etoa Francois-Xaviefr. J. Trad. Cam.2007, 4
(3): 352-356.

[6] WHO, Research guidelines for evaluating theesatind efficacy of herbal medicine. WHO regionticefor
Western Pacific, Manila, Phillipind,992 38.

[7] Waij HA. Kery T, AA, Kharraji NK,Journalof Ethnopharmacology,983 9: 299-314.

[8] Berhens B, Karber G, Mathematics for Naturadistl Agriculturalist. PWN, Warszawl®83 212.

[9] Nelly M, Notion d’hématologie : La numératiodofulaire. In initiation a la microbiologie Ed. Dod, 1992
164-168.

[10] Gornall AA, Bardwill GS, David MM,J. Biol. Chem 1949 177 : 751-766.

[11] Cheesbrough M, Medical Laboratory Manual Cowst Low Price edition Vol 21991, 479

[12] Ellman GL,Arch. Biochem. Biophyl1959 82 : 70-77.

[13] Schorderet M, Pharmacologie des concepts fmeaddaux aux applications therapeutiques. Editidaskite
Geneve, Edition Frison-Roche Pafi®92 33-34.

[14] Witthawasku P, Ampai P, Kanjanapothi D, Tabgatl T, Lertprasertsuke]. Ethnopharmacol003 89: 115-
121.

[15] McIntyre N, Rosaki S, Investigations biochimés des affections hépatiqu&887, 294-309.

[16] Sarcher RA, Mcpherson Widmann’s RA, clinicatdrpretation of laboratory test. Pennsylvania. U$291,
416-443.

[17] Stroev EA, Biochemistry*ed. Mir Moscow,1989 425-432.

[18] Roberts R, Ahaymada G, Sobel B, Estimatiom€srct size. Upjohn Cal975

[19] Haweroft DM, Diagnostic enzymology Analyticahemistry by open learning published by permissibthe
controller of her majesty’s stationary offic987, 186-221.

1288
Pelagia Research Library



