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Abstract21

22
Purpose:This study was conducted  to  assess  the  effect  of  the  ethyl  acetate  fraction  of23
the hydroalcohol of Morinda morindoides extract  (AcEF1) on heart integrity and its24
contractility in rabbits.25
Methodology: Five  groups of 6 rabbits each,  were injected  intraperitoneally, twice a week26
for four weeks, with this fraction , dosed from  25 to 100 μg/kg body weight, for Groups 2  to27
5 while Group 1, received 1 ml of Mac Ewen physiological fluid. Blood sampling was carried28
out to evaluate various parameters: aspartate  aminotransferase (AST); alanine29
aminotransferase  (ALT), Creatine phosphokinase (CPK),  lactate  dehydrogenase  (LDH),30
calcium, sodium, potassium, magnesium and chloride. Histopathological studies were, also,31
conducted, the last week (S6), on the heart of two (2) rabbits of each group.32
Results: Analysis  of  the  parameters  following  administration  of  the  extract  fraction33
showed  slight34
increases  in  AST  and  ALT  activities  as  well  as  the  concentrations  of  sodium and35
potassium, slight decrcease in CPK activities and calcium concentration (p < 0.05) whereas36
LDH activities, concentrations of magnesium and chloride were unchanged (p > 0.05)37
compared to their initial values.38
Histopathological studies revealed undamaged structures of the heart.39
Conclusion: Overall, this  fraction  did  not  appear  to  exert  any noxious effect  on cardiac40
tissues  or functions and should thus be well tolerated by the organism.41
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Cardiac Tolerance Study of the Ethyl Acetate Fraction of Morinda54
morindoides (Baker) Milne-Redhead (Rubiaceae) Extract in Rabbit55

56
57

1- Introduction58
In African societies, the tradition of collecting, processing and applying plants and plant-59
based medications have been handed down from generation to generation. Traditional60
medicine, with medicinal plants as their most important component are sold in marketplaces61
or prescribed by traditional healers in their homes [1]. It has been estimated that62
approximately 80 % of population in the developing countries depend on traditional medicine63
for their primary health care [2, 3].64

Morinda morindoides is one of the plants used in traditional medicine practice in65
Nigeria, in Democratic Republic of Congo, in Congo-Brazzaville where its leaves are66
frequently used against malaria, diarrhoea, amoebiasis, hemorrhoids, gonorrhea and rheumatic67
pains [4-8].68

69
In Ivory Coast, leaves of this plant are traditionally used by population in the West70

Central against diarrhea [9, 10]. Another studies to support the traditional use of this plant71
showed antifungal and antibacterial activities [11, 12].72

73
Studies performed to improve these antidiarrheal, antifungal and antibacterial74

activities, have allowed to isolate different extracts and fractions; from this plant. Among the75
different fractions tested, the ethyl acetate fraction F1 (AcEF1) of the hydroalcohol extract,76
offered the most promising biological activities [11, 13].77

78
Despite several benefits to the use of plants as traditional medicine, however, it must79

be known that there is lack of knowledge on their undesirable induced-effect.80
Therefore, to guarantee the safety use of Morinda morindoides by populations, early81

studies of the hepatic and renal tolerance of this fraction revealed that it is well tolerated by82
liver and kidney [14, 15]. But up now, there are no available scientific data concerning the83
influence of this fraction on the heart.84

In fact, heart has an important role in general circulation of blood; it continuously,85

expanding to flow in blood and contracting to pump out blood. That role the heart on the86

blood flow throughout body, predisposes it to toxic drug injury [16].87

It’s known that a substance could affect the heart by modifying its contractility or88
destroying its myocardial structure [17].This study was therefore conducted to assess the89
effect of the ethyl acetate fraction (F1) of Morinda morindoides on heart’s integrity and90
contractility through the changes of some of its biochemical markers and tissue.91

92
93

2- Materials and Methods94
95

2-1- Plant material96
97

The leaves of Morinda morindoides (Baker) Milne-Redhead (Rubiaceae) were98
collected in the region of Daloa, west-central Ivory Coast. The  plant  was  authenticated  by99
Professor Ake  Assi  of  the  Department  of  Botany, University Felix Houphouet Boigny,100
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Abidjan  and  a  voucher specimen  (no.  17710)  of  the  plant  was deposited  in  the101
herbarium  of  the  National Floristic  Center of that University.102

103
2-2- Preparation of Morinda morindoides extract104

105
The leaves of Morinda morindoides (Baker) Milne-Redhead (Rubiaceae) were air-106

dried at a room temperature (28 ±1 °C) for 7 days and ground into fine powder.  The  powder107
was mixed  with  distilled  water  (80  g in  2  L  of distilled  water)  for  24  h  with  constant108
stirring at  80  °C.  The  extract  was  filtered  twice through  cotton  wool,  and  then  through109
Whatman  filter  paper  no.  1. The filtrate was evaporated to dryness in a rotary evaporator110
(Buchi) at 60 °C. Twenty five grams of the dry aqueous  extract  was  added  to  500  ml  of111
ethanol  and  water  (consisting  of  356  ml  of ethanol  96  %  and  144  ml  of  distilled112
water) and  after  thorough  mixing,  the  supernatant was  evaporated  in  a  rotary  evaporated113
following  the  method  of  Guede-Guina et  al [18]. The residue was taken as the hydro-114
alcohol extract.115

116
2-3- Preparation of the chromatographic fraction of the extract117

118
Five  grams (5  g)  of  the  hydro-alcohol  extract was  added  to  500  ml  of119

water/ethyl  acetate mixture (consisting of 250 ml of distilled water and  250  ml  of  ethyl120
acetate)  and  stirred continuously  for  24  h. After decantation, the supernatant was121
evaporated in a rotary evaporator. The residue was taken as the ethyl acetate extract of the122
plant leaf (AcE).123
The  ethyl  acetate  extract  was  subjected  to separation on a chromatographic column (2 x124
50  cm)  with  silica  gel  60  (Merck,  silica  gel, 0.063 – 0.200 mm). The extract (0.25 g) was125
introduced into the column and placed on the silica gel, protected by cotton. Dichloromethane126
was  used  as  eluent  until total  infiltration  of  the  extract  into  the  silica gel;  thereafter,127
dichloromethane-methanol (95/5)  mixture  was  used  for  elution  until separation was128
complete. The  four  fractions  obtained,  based  on  their colour,  were  F1  (golden  yellow),129
F2  (dark green),  F3  (pale  green)  and  F4  (yellow-orange)  [11].  Fraction  F1  (AcE  F1)130
was evaporated  in  a rotary  evaporator  (at  60  °C) before  use in the in vivo studies.131

132
2-4- Experimental animals133

134
Rabbits, Oryctolagus cuniculus, from a rabbit cattle  farm  in  Bingerville,  southern135

Ivory Coast  were  used  in  this  study.  The experimental  procedures  and  protocols  used in136
this  study  were  approved  by  the  Ethical Committee  of  Health  Sciences,  University137
Felix Houphouet Boigny.  These  guidelines  were  in accordance  with  the  European138
Council Legislation  87/607/EEC  for  the  protection  of experimental animals [19].139

140
2-5- Administration of fraction F1141

142
Thirty  (30)  rabbits  (15  males  and  females each) were acclimatized for a month and143

half at  ambient  temperature  (28±1  °C)  and humidity (70 ± 5%). Their age was approx. 3144
months and weighed 1.2 ± 0.2 kg on the average.  They  were  randomly  divided  into  5145
groups  of  6  rabbits  each  (3  males  and  3 females).  Animals  in  each  group  were146
separated  according  to  their  sex  in  cages (length:  79  cm,  width: 50  cm  and  height:  38147
cm). They had free access to both water and food.148
Twice  a  week,  the  animals  received inraperitoneally  (ip)  1  ml  of  an  injection according149
to  their  group.  Group  1  (Gp1), control,  received  1ml  of  MacEwen physiological  fluid150
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while  Groups  2  (Gp2)  to  5 (Gp5)  were  similarly  injected  with  30,  60,  60 µg/ml , 90151
and 120 µg/ml, respectively, of F1, equivalent  to  25,  50,  75  and  100  µg/kg  body weight,152
respectively153

154
2-6- Collection of blood155

156
Blood samples were obtained in the morning (from 8 to 10 am) via the marginal ear157

vein of the animals.  Blood  sampling  was  carried  out once a  week in the two  weeks158
preceding the first  application  of  treatment  (S0),  during  the four weeks of treatment (S1,159
S2, S3 and S4), and  then  for  two  weeks  after  the  treatment period (S5  and  S6).  These160
blood  samples were  collected  in  tubes  (without anticoagulant)  and  centrifuged  at  3000161
rpm for  10  min. The  serum  was  stored  at -20  °C until  analyzed  for  enzymatic  activities162
and concentration of biochemical metabolites.163

164
2-7- Assay of cardiac parameters in rabbit serum165

166
In exception to sodium and potassium which were measured by flame photometer,167

SEAC fp 20, cardiac’s parameters of the serum were measured with an automatic analyzer,168
Hitachi 902 (Roche), using commercial kits and certified controls (Spinreact S.A., Ctra Santa169
Coloma, Spain) based on the manufacturer’s instructions, as summarized in Tables 1 and 2.170

171
Table 1: Operating parameters for the quantitative determination of enzymes172

173
174

Parameters Enzyme kinetic methods Wavelengh (nm)
ALAT Disappearance of NADH 340
ASAT Disappearance of NADH 340
CPK Formation of NADPH 340
LDH Disapearance of NADPH 340

175
ALT= alanine aminotransferase; AST= aspartate aminotransferase; CPK=Creatine phosphokinase;176
LDH=lactate dehydrogenase; NAMB =2-nitro-5-aminobenzoic acid formation; NADH=nicotinamide adenine177
dinucleotide; NADPH=nicotinamide adenine dinucleotide phosphate178

179
180

Table 2: Operating parameters for the quantitative determination of electrolytes181
182
183
184
185

186
187
188
189
190
191

Parameter Colorimetric Method Wavelength (nm)
Calcium formation  of  color complex 570
Magnesium Formation of  coloured  complex 520
Chloride formation  of  a  red  ferric  thiocyanate complex 450
Sodium Temperature (2000°K) 589
Potassium Temperature (2000°K) 767
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192
2-8- Preparation of tissue sections and histopathology193

194
After the blood collection the last week (S6), two rabbits of each group were randomly195

chosen and sacrificed under deep anesthesia and hearts were removed and fixed with 10%196
buffered formalin for further analysis.197

Heart tissues were cut into longitudinal blocks. An automatic processor (RH-12EP198
Sakura, Fine Technical Co.Ltd, Tokyo, Japan) was used for further processing blocks. About199
12 hours were required for dehydration (96% alcohol for one hour x six changes, and 100%200
alcohol for one hour x one change).201

Clearing in three changes of xylene for one hour each. Tissues were impregnated in202
two changes of paraffin wax with a melting point of 50° C for period of 2 hours. Embedding203
of tissue was done in paraffin using L-shaped metallic moulds. These blocks were put in the204
refrigerator for a period of 4-6 hours. Each block was cut on a rotary microtome (Microm205
Gmbh, Waldorf, Germany). About 4-5 micro meter thick tissue section were obtained and206
placed in the water bath with temperature of 50°C below the melting point of paraffin wax.207
Cut ribbons of tissues were placed on the albumenized glass slide.208

209
All the sections and smears (both touched and scraped) were stained with hematoxylin210

and eosin (H.E). These sections were examined photo microscopically for renal damage.211
212

2-9- Statistical analysis213
214

The results are presented as mean ± standard deviation (SD). Analysis of variance215
(ANOVA) with repeated measures was employed to compare the results according to the216
administered doses and times of treatment. Analysis of variance was considered significant217
when the level of probability (p) was < 0.05. When the value of  p  was significant,  a  Post-218
Hoc  test  of Newman-Keuls  was  carried  out.  These analyses  were  carried  out  with  the219
software, Statistica  7.1  (Statistica,  Statsoft)  using  a general linear model (GLM).220

221
222

3- RESULTS223
224

3-1- Effect of AcEF1 on enzymes activities225
226

Compared to their initial levels, activities of AST and ALT increased gradually after weekly227
administration of F1 until the third weeks when maximum values of 88.27 ± 4.42 (AST, p =228
0.000) and 98.47 ± 6.57 (ALT (p = 0.000) were obtained and no further changes were229
observed. LDH activities were unchanged during the study, whereas CPK activities decreased230
slightly (p = 0.0311) (Table 3 to 6).231

232
233
234
235
236
237
238
239
240
241
242
243
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Table 3: Effect of AcEF1 on activity of ALT (UI/ L).244
245

Groups of
rabbits

Dose of
AcEF1

(µg/ Kg of
body

weight)

Time (Weeks)

S0 S1 S2 S3 S4 S5 S6

Group 1 0 55.17a

± 3.85
71.00b

± 5.14
88.67c

± 10.69
98.50d

± 7.48
84.33c

± 4.08
71.67b

± 3.33
59.17a

± 2.40
Group 2 25 55.28a

± 5.03
74.33c

± 6.02
96.50c

± 3.83
100.83e

± 7.86
88.33d

± 6.68
65.33b

± 3.44
62.33b

± 4.55
Group 3 50 57.06a

± 1.29
72.83b

± 5.85
99.00d

± 2.53
95.33d

± 4.68
89.83c

± 2.71
71.00b

± 3.74
53.67a

± 5.05
Group 4 75 53.61a

± 3.34
73.17c

± 4.36
96.17d

± 5.60
97.83d

± 7.81
89.00d

± 5.22
62.83b

± 2.48
54.50a

± 5.47
Group 5 100 53.67a

± 4.60
70.17c

± 6.31
98.33e

± 6.56
99.83e

± 5.38
90.83d

± 4.88
61.33b

± 3.93
61.00b

± 4.65
Values are expressed as mean ± S.E.M (n = 6). Values without common superscript (a-b)*and (α- γ)*246
respectively in row and column differ (p < 0.05). *a<b<c<d; α < β < γ; S0=Two weeks preceding the first247
application of treatment; S1 to S4 =Weeks of treatment; S5 and S6 = Weeks after the treatment period.ALT=248
alanine aminotransferase249

250
251

Table 4: Effect of AcEF1 on activity of AST (UI/ L).252
253

Groups of
rabbits

Dose of
AcEF1

(µg/ Kg of
body

weight)

Time (Weeks)

S0 S1 S2 S3 S4 S5 S6

Group 1 0 62.00bα

± 4.82
59.50bα

± 4.89
78.83cα

± 12.62
87.33dα

± 3.14
74.67cα

± 3.88
61.00bα

± 3.63
49.50aα

± 1.87
Group 2 25 59.28bα

± 4.52
63.17bα

± 4.79
88.33cβ

± 5.50
88.33cα

± 5.75
82.83cβ

± 3.82
59.83bα

± 2.93
54.17aβ

± 3.25
Group 3 50 60.78bα

± 2.95
63.67bcα

± 7.84
88.67dβ

± 2.58
88.50dα

± 3.56
84.50dβ

± 6.44
66.83cβ

± 4.17
51.00aαβ

± 4.56
Group 4 75 58.67bα

± 2.95
67.33cβ

± 2.58
88.33dβ

± 7.69
88.83dα

± 4.45
83.17dβ

± 6.49
59.67bα

± 1.97
53.00aαβ

± 3.58
Group 5 100 60.94bα

± 5.64
62.17bα

± 6.37
89.33cβ

± 6.50
88.33cα

± 6.02
83.17cβ

± 4.02
55.67aα

± 4.32
54.17aβ

± 4.31
Values are expressed as mean ± S.E.M (n = 6). Values without common superscript (a-b)*and (α- γ)*254
respectively in row and column differ (p < 0.05). *a<b<c<d; α < β < γ; S0=Two weeks preceding the first255
application of treatment; S1 to S4 =Weeks of treatment; S5 and S6 = Weeks after the treatment period. AST=256
aspartate aminotransferase.257

258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
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274
Table 5: Effect of AcEF1 on activity of LDH (UI/ L).275

276

Groups of
rabbits

Dose of
AcEF1

(µg/ Kg of
body

weight)

Time (Weeks)

S0 S1 S2 S3 S4 S5 S6

Group 1 0 106.56
± 6.40

107.67
± 3.72

108.67
± 5.68

104.50
± 4.42

107.33
± 3.93

107.83
± 3.97

105.50
± 3.39

Group 2 25 105.78
± 5.77

107.17
± 4.40

105.00
± 3.63

108.00
± 4.98

108.67
± 3.14

105.00
± 2.90

104.83
± 4.49

Group 3 50 112.22
± 3.28

108.83
± 4.07

110.00
± 4.47

109.17
± 1.94

107.17
± 3.06

108.17
± 5.23

105.17
± 2.64

Group 4 75 104.83
± 6.45

107.67
± 5.92

107.83
± 4.62

107.33
± 3.08

107.00
± 1.79

107.50
± 5.09

103.33
± 3.20

Group 5 100 105.56
± 7.72

110.83
± 1.94

106.50
± 2.74

105.33
± 3.27

107.67
± 4.13

106.50
± 3.83

106.83
± 3.87

Values are expressed as mean ± S.E.M (n = 6). Values without common superscript (a-b)*and (α- γ)*277
respectively in row and column differ (p < 0.05). *a<b<c<d; α < β < γ; S0=Two weeks preceding the first278
application of treatment; S1 to S4 =Weeks of treatment; S5 and S6 = Weeks after the treatment period.279
LDH=lactate dehydrogenase.280

281
282
283

Table 6: Effect of AcEF1 on activity of CPK (UI/ L).284
285

Groups of
rabbits

Dose of
AcEF1

(µg/ Kg of
body

weight)

Time (Weeks)

S0 S1 S2 S3 S4 S5 S6

Group 1 0 216.67β

± 6.02
218.83β

± 5.46
217.00 β

± 8.00
216.83 β

± 6.55
211.17α

± 3.25
209.83α

± 6.88
210.33α

± 4.27
Group 2 25 207.67α

± 7.31
206.33α

± 6.62
214.33 β

± 5.43
211.00α

± 4.73
212.33α

± 2.25
211.33α

± 10.78
209.83α

± 4.79
Group 3 50 211.06α β

± 6.90
211.83α β

± 5.34
208.50α

±3.02
208.67α

± 2.88
209.50α

±4.97
210.83α

±2.32
211.50α

±11.00
Group 4 75 210.06α β

± 4.91
208.83α

± 2.14
208.67α

± 2.25
212.50α β

± 3.94
211.50α

± 5.89
213.17α

± 11.44
207.83α

± 6.11
Group 5 100 214.00α β

± 4.17
212.83αβ

± 11.30
208.17α

± 2.14
209.17α

± 3.82
211.67α

± 3.56
211.67α

± 4.72
212.50α

± 4.46
Values are expressed as mean ± S.E.M (n = 6). Values without common superscript (a-b)*and (α- γ)*286
respectively in row and column differ (p < 0.05). *a<b<c<d; α < β < γ; S0=Two weeks preceding the first287
application of treatment; S1 to S4 =Weeks of treatment; S5 and S6 = Weeks after the treatment period.288
CPK=Creatine phosphokinase.289

290
291
292
293
294
295
296
297
298
299
300
301
302
303
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3-2- Effect of AcEF1 on electrolytes concentrations304
305

Tables 7 to 11 showed that concentrations of calcium decreased (p = 0.0000)306
compared to control group, those of sodium (p = 0.0010) and potassium (p = 0.0000)307
increased slightly whereas concentrations of chloride and magnesium were unchanged308
(Chloride, p = 0.8460; magnesium, p = 0.5609) compared to their initial values.309

310
311
312

Table 7: Effect of AcEF1 on the levels (mEq/L) of serum sodium313
314

Groups
of

rabbits

Dose of
AcEF1
(µg/ Kg
of body
weight)

Time (Weeks)
S0 S1 S2 S3 S4 S5 S6

Group
1

0 139.39
± 4.28

139.83
± 3.82

143.67
± 4.72

140.50
± 1.76

140.00
± 2.53

139.67
± 1.21

141.33
± 1.86

Group
2

25 139.61
± 1.73

140.67
± 3.72

144.17
± 3.71

140.33
± 2.50

140.50
± 1.38

142.83
± 4.71

140.83
± 2.48

Group
3

50 139.39
± 2.42

143.83
± 3.71

141.67
± 3.88

140.83
± 2.14

140.50
± 1.64

140.83
± 2.04

141.83
± 2.40

Group
4

75 141.72
± 1.58

140.17
± 2.04

142.33
± 1.63

142.00
± 1.55

140.33
± 1.37

140.17
± 2.14

141.00
± 1.67

Group
5

100 136.28
± 4.01

139.50
± 2.43

141.67
± 3.20

142.50
± 3.45

142.67
± 2.66

141.33
± 2.88

140.67
± 1.63

Values are expressed as mean ± S.E.M (n = 6). Values without common superscript (a-b)*and (α- γ)*315
respectively in row and column differ (p < 0.05). *a<b<c<d; α < β < γ; S0=Two weeks preceding the first316
application of treatment; S1 to S4 =Weeks of treatment; S5 and S6 = Weeks after the treatment period.317

318
319
320

Table 8: Effect of AcEF1 on the levels (mEq/L) of serum potassium321
322

Groups
of

rabbits

Dose of
AcEF1
(µg/ Kg
of body
weight)

Time (Weeks)
S0 S1 S2 S3 S4 S5 S6

Group
1

0 4.06b

± 0.25
4.00 b

± 0.18
4.20 b

± 0.28
4.12 b

± 0.41
4.08 b

± 0.29
4.10 b

± 0.28
4.00 b

± 0.09
Group

2
25 3.92 b

± 0.07
4.23 b

± 0.39
4.23 b

± 0.27
4.02 b

± 0.36
4.05 b

± 0.15
4.03 b

± 0.12
4.02 b

± 0.10
Group

3
50 3.85 b

± 0.26
4.17 b

± 0.39
3.78 b

± 0.40
4.27 b

± 0.42
4.23 b

± 0.45
4.17 b

± 0.36
4.03 b

± 0.10
Group

4
75 3.71 b

± 0.28
4.18 b

± 0.34
4.08 b

± 0.16
3.90 b

± 0.19
4.15 b

± 0.46
4.18 b

± 0.34
4.08 b

± 0.15
Group

5
100 3.38a

± 0.31
4.02b

± 0.34
4.08b

± 0.27
4.10b

± 0.17
4.52c

± 0.45
4.18b

± 0.34
4.03b

± 0.15
Values are expressed as mean ± S.E.M (n = 6). Values without common superscript (a-b)*and (α- γ)*323
respectively in row and column differ (p < 0.05). *a<b<c<d; α < β < γ; S0=Two weeks preceding the first324
application of treatment; S1 to S4 =Weeks of treatment; S5 and S6 = Weeks after the treatment period.325

326
327
328
329
330
331
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Table 9: Effect of AcEF1 on the levels (mg/ L) of serum calcium332
333
334

Groups of
rabbits

Dose of
AcEF1

(µg/ Kg of
body

weight)

Time (Weeks)

S0 S1 S2 S3 S4 S5 S6

Group 1 0 109.67b

± 8.89
109.00 b

± 4.98
111.67 b

± 3.08
110.83 b

± 6.68
113.17 b

± 4.07
108.50 a b

± 1.38
105.00a

± 3.16
Group 2 25 122.22

± 10.65
108.50 b

± 5.32
113.50 b

± 3.27
114.67 b

± 6.15
111.33 b

± 3.08
116.50 b

± 7.40
106.00 a

± 2.76
Group 3 50 116.44

± 7.40
112.00
± 5.29

114.67
± 5.32

111.17
± 5.19

110.83
± 5.27

108.17 a b

± 4.62
105.00 a

± 3.58
Group 4 75 122.72 a

± 6.67
114.67 a

± 6.89
114.00 a

± 5.14
108.83 a

± 2.93
107.17 a

± 3.06
108.83 a

± 2.79
108.00 a

± 5.76
Group 5 100 121.83

± 3.82
119.83 b

± 7.19
116.50 b

± 6.98
109.83 b

± 2.32
110.00 b

± 4.47
106.67 b

± 4.03
102.17 a

± 2.64
Values are expressed as mean ± S.E.M (n = 6). Values without common superscript (a-b)*and (α- γ)*335
respectively in row and column differ (p < 0.05). *a<b<c<d; α < β < γ; S0=Two weeks preceding the first336
application of treatment; S1 to S4 =Weeks of treatment; S5 and S6 = Weeks after the treatment period.337

338
339
340

Table 10: Effect of AcEF1 on the levels (mg/ L) of serum magnesium341
342
343

Groups of
rabbits

Dose of
AcEF1

(µg/ Kg of
body

weight)

Time (Weeks)

S0 S1 S2 S3 S4 S5 S6

Group 1 0 19.94
± 1.91

19.83
± 2.04

19.83
± 0.98

18.33
± 1.51

19.33
± 1.21

18.67
± 1.86

19.67
± 1.51

Group 2 25 19.44
± 1.38

20.33
± 1.51

19.50
± 1.87

18.17
± 2.04

19.00
± 0.89

20.50
± 1.87

18.83
± 1.94

Group 3 50 20.44
± 1.00

18.83
± 2.48

19.17
± 1.72

21.50
± 3.27

19.33
± 1.86

18.67
± 1.75

19.00
± 2.45

Group 4 75 19.33
± 1.17

20.00
± 1.79

19.50
± 1.22

18.33
± 1.75

19.67
± 1.21

20.00
± 2.37

20.00
± 0.89

Group 5 100 20.72
± 0.93

19.83
± 1.60

19.50
± 1.05

20.17
± 2.23

18.67
± 0.82

19.50
± 2.17

19.00
± 2.10

Values are expressed as mean ± S.E.M (n = 6). Values without common superscript (a-b)*and (α- γ)*344
respectively in row and column differ (p < 0.05). *a<b<c<d; α < β < γ; S0=Two weeks preceding the first345
application of treatment; S1 to S4 =Weeks of treatment; S5 and S6 = Weeks after the treatment period.346

347
348
349
350
351
352
353
354
355
356
357
358
359
360
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Table 11: Effect of AcEF1 on the levels (mEq/ L) of serum chloride361
362
363

Groups of
rabbits

Dose of
AcEF1

(µg/ Kg of
body

weight)

Time (Weeks)

S0 S1 S2 S3 S4 S5 S6

Group 1 0 102.06
± 3.01

100.33
± 3.39

103.33
± 4.68

101.33
± 3.50

102.00
± 2.37

100.83
± 2.93

104.20
± 3.40

Group 2 25 104.22
± 4.02

103.50
± 3.67

103.33
± 4.63

102.00
± 3.29

99.67
± 2.16

102.17
± 2.64

104.00
± 3.70

Group 3 50 103.33
± 3.81

101.67
± 3.61

104.00
± 2.00

102.33
± 2.94

101.33
± 3.56

102.67
± 4.76

105.00
± 2.90

Group 4 75 105.94
± 4.58

104.17
± 3.43

101.83
± 4.79

104.67
± 1.97

103.17
± 4.58

101.83
± 3.31

99.00
± 5.70

Group 5 100 102.17
± 4.34

104.33
± 3.67

101.67
± 7.31

102.00
± 2.00

104.67
± 3.20

103.83
± 4.26

102.70
± 2.90

Values are expressed as mean ± S.E.M (n = 6). Values without common superscript (a-b)*and (α- γ)*364
respectively in row and column differ (p < 0.05). *a<b<c<d; α < β < γ; S0=Two weeks preceding the first365
application of treatment; S1 to S4 =Weeks of treatment; S5 and S6 = Weeks after the treatment period.366

367
368
369
370
371
372
373
374
375
376
377
378
379
380
381
382
383
384
385
386
387
388
389
390
391
392
393
394
395
396
397
398
399
400
401
402
403
404
405
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406
3-3- Histopathological study407

408
Figure 1 revealed normal heart structure in control group (Group 1) and experimental409

groups showing normal appearance of myocardial fibers in longitudinal section (Group 2 to410
5).411

412
413
414
415
416
417
418
419
420
421
422
423
424
425
426
427
428
429
430
431
432
433
434
435
436
437
438

Figure 1: Photomicrograph of heart in longitudinal section in control group (Group 1)439
and experimental groups (2-5). Hematoxylin and eosine (H.E) stain, (x250)440

441
442
443

4- Discussion444
445

The effect of AcEF1 on heart has been noted on its tissue integrity and its contractility.446
447

Influence of AcEF1 on cardiac tissue integrity448
449

The diagnostic use of enzymes in veterinary and human clinical pathology is mostly450
aimed at detecting, evaluating and monitoring organ damage based on the increase in organ-451
specific enzymes [20].452

AST, ALT, LDH and CPK were used as markers of myocardial integrity.453
The initial levels of the various enzymes (AST, ALT, LDH and CPK) were in454

accordance with previous studies values [21, 22].455
A cardiac injury induces an increase of these enzymes [23]. During this study, only456

transaminasic activities (AST and ALT) increased gradually the third first weeks before457
coming progressively to their initial values. Contrary to transaminasic activities, CPK458
activities, decreased, whereas, LDH activities were unchanged.459

Group 1

Group 2

Group 3

Group 4

Group 5
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According to interpretation of Ekpo et al. [24], the increase in transaminasic activities460
found in the present study is moderate and transient and has not been induced by the461
myocardial damage.462

In addition, histopathological studies revealed normal structure of heart in all groups463
(control and experimental groups). There were no features suggestive of myocyte necrosis,464
nuclear pyknosis, vascular proliferation, inflammatory cell infiltration, fibrosis of myocyte465
hypertrophy [25].These finding indicates that, fraction F1 used within dose ranged from 25 to466
100 g/kg body weight, would not have harmed cardiac tissue.467

468
Influence of AcEF1 on the heart contractility.469

470
Heart contracts spontaneously due to its automaticity. The spontaneous generation of471

cardiac electrical signals, as well as their propagation, is due to alteration in electrolyte472
concentrations. The major electrolytes that are involved in this process include: sodium,473
potassium, calcium, magnesium and chloride [26].474

Despite its automaticity, heart’s activity is influenced by two systems: sympathic475
system for tachycardia and parasympathic system which induce bradycardia [27].476

Heart’s activity is therefore oriented to one of these responses according to the system477
stimulated. A substance, event or situation able to influence those systems modifies the478
heart’s activity revealed by the modification of some electrolytes concentrations.479

The initial concentrations of sodium, potassium, calcium, magnesium and chloride480
obtained in this study were in agreement with literature [21, 22].481

The study showed that the concentration of calcium has decreased compared to the482
control group.483

This decrease in calcium concentration or hypocalcaemia would be explained by484
inhibition, by F1, of the intracellular calcium flow. The decrease of intracellular calcium485
results in the inhibition of calcium releasing by the sarcoplasmic reticulum and thereby makes486
lack calcium available to bind to troponin-C, and then decreases contractility. This action487
would justify the negative inotrop and chronotrop effect of Morinda morindoides obtained by488
N’Guessan et al. [28] and Kamo [13].489

The consequence of this action would be a low blood pressure which stimulates the490
rennin-angiotensin-aldosterone system for hyponatremia, hypokaliemia, hypomagnesemia and491
unchanged chloremia [29]. This finding is different to those obtained in this study: slight492
hypenatremia, hyperkaliemia and unchanged magnesemia, chloremia. This effect seems not to493
be action of the AcEF1 on the heart.494

In addition, the changes were within their standard values in rabbits [21, 22].495
Finally, AcEF1 would not disturb the cardiac contractility.496

497
CONCLUSION498

499
The aim of this study was to evaluate the impact of AcEF1 on cardiac tissue integrity500

and function.501
The finding showed slight changes with certain markers but these changes, which502

were within their standard values, have not been induced by AcEF1.503
Overall, this fraction, used in dose ranged from 25 to 100 µg/Kg of body weight,504

would not exert any noxious effect on cardiac tissue or contractility and thus would be well505
tolerated by the heart.506
It would, however, be necessary to carry out feature studies including more markers and507
organs as well as hematological investigation in order to obtain a fuller picture of the safety508
profile of the extract fraction.509
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