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Abstract: This experiment was carried out at Sumitra Research Institute, 

Gujarat, India to investigate the effect of supplementing Clerodendron 

splendens leaf extract on the growth performance, intestinal microbial 

population and some heamatological parameters. A total of fifty cross breed 

male rabbits (New Zealand white × Chinchilla) with initial body weight of 

502 ± 0.80 g and weaned at five weeks of age was used for the experiment. 

On arrival, animals were quarantined for 14 days, stratified based on their 

body weight and randomly distributed into five groups consisting of 10 

rabbits each in a completely randomized design. Experimental diet (basal) 

which was adequate in all nutrients; rabbits in group 1(G1) was fed basal diet 

only while G2, G3, G4 and G5 were fed basal diet with Clerodendron 

splendens leaf extract at 0.2 mL, 0.4 mL, 0.6 mL and 0.8 mL/day 

respectively. Average daily weight gain and average daily feed intake of 

rabbits fed 0 mL (control; group 1), 0.2 mL (group 2) were similar to those 

given 0.4 mL (group 3) and 0.6 mL (group 4) (P > 0.05) but significantly 

lower than those in group 5 (0.8 mL). Average daily feed intake also 

increased in rabbits fed 0.8 mL (91.11 g) in group 5 followed by 0.6 mL 

(89.26 g), 0.4 mL (89.26 g), 0.2 mL (89.17 g) and 0 mL (89.12 g) in group 

4, 3, 2 and 1 respectively. Higher mortality of 2 % was recorded in group 1 

while none was recorded in the other treatment (P < 0.05). Escherichia coli 

and Lactobacillus sp., count were significantly (P < 0.05) different among 

the group. Pack cell volume, haemoglobin, red blood cell, white blood cell, 

mean corpuscular volume, mean corpuscular haemoglobin, mean 

corpuscular volume, lymphocytes and neutrophil count were not 

significantly (P > 0.05) influenced by the treatment. However, values were 

within the established range for healthy rabbits. It was concluded that 

supplementation of Clerodendron splendens leaf extract up to 0.8 mL/day 

had no negative effect on the performance and health status of rabbits.  

Keywords: Rabbits; Clerodendron splendens; haematology; food safety; 

production. 

 

1. Introduction  

The use of antibiotics in animal feed is prohibited 

in order to ensure the long-term sustainability of 

therapeutic availability. This has forced feed makers, 

farmers, and animal scientists to look for alternatives 

in order to improve the quality of their products 

(Veerle; Stefan, 2020). Using medicinal herbs is one of 

the possible substitutes. The special metabolites from 

medicinal plants have been found to contain a variety 

of biologically active compounds (Dellinger et al., 

2000; Sandra, 2021). Since antiquity, a wide range of 

pharmaceutical products derived from plants have been 

used (Dorman; Deans, 2000). It has been claimed that 

plant extracts of leaves, stems, flowers, roots, and stem 

bark are harmless to the environment, effective, and do 

not leave any harmful residue in animal products (Dai; 

Mumper, 2010).  
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The genus Clerodendrum L. (f. Lamiaceae: 

Verbenaceae) is one of these medicinal plants that has 

achieved widespread recognition for its 

pharmacological actions against both acute and chronic 

illnesses (Shrivastava; Patel, 2007). The according by 

Okwu & Iroabuchi (2008) more than five hundred 

species of the genus are identified comprising small 

trees, shrubs and herbs. Despite being widely spread in 

tropical and subtropical regions of the world, the genus 

Clerodendrum contains more than 500 species (Jin et 

al., 2018). Clerodendron splendens G. Don., 

sometimes known as "flaming glory bower," is a 

woody-stemmed, evergreen vine with a variety of uses 

(Shrivastava; Patel, 2007; Gbedema et al., 2010). 

Traditionally, a variety of conditions have been treated 

with extracts from the roots, leaves, and bark of C. 

splendens, including uterine fibroids, skin conditions, 

rheumatism, coughs, malaria, and venereal illnesses 

including syphilis, gonorrhea (Emelia, 2008) and 

wound healing (Gbedema et al., 2010).  

Among the phyto-constituents extracted from the 

leaves, roots, and stem bark extract of C. splendens are 

monoterpene, diterpenoids, sesquiterpene, 

triterpenoids, flavonoids, glycosides, steroids, and 

anthraquinones (Xu et al., 2014; Yang et al., 2000), 

carbohydrates and unsaturated sterols (Shehata et al., 

2001). Multiple biological activities of these 

compounds have been reported (Wu et al., 2011; Nan 

et al., 2005), including anti-inflammatory, anti-

nociceptive, antioxidant, anti-hypertensive, anticancer, 

antimicrobial, anti-diarrheal, hepato-protective, 

hypoglycemic, immune-stimulatory, and 

hypolipidemic properties (Nan et al., 2005; Wu et al., 

2011; Obi et al., 2022).  

Prior research has demonstrated that the presence of 

phytochemicals derived from medicinal plants can 

significantly impact the morphology of the 

gastrointestinal system and the body's ability to absorb 

nutrients, hence stimulating animal growth (Sandra, 

2021). For example, weaned rabbits fed Alchornea 

cordifolia leaf extract showed improvements in growth 

performance, nutritional digestibility, and gut health 

(Oloruntola et al., 2016; Ayodele et al., 2016; Musa et 

al., 2020). Red blood cell, white blood cell, pack cell 

volume, and hemoglobin concentration of rabbits fed 

Sida acuta leaf extract were found to rise numerically 

(Shittu et al., 2021). On the use of leaf extract from C. 

splendens in rabbit production, however, there are few 

or no reports.  

The purpose of this research was to determine the 

ideal dose for rabbit production as well as to advance 

food safety by using medicinal plants as an antibiotic 

substitute.   

 

2. Material and Methods  

2.1. Experimental site and ethical statement 

The study was carried out in the Rabbit Unit of 

Sumitra Research Institute, Gujarat, India which is 

located between 23o 13' N and 72o 41' E West coast, 

India. Experimental procedures and management was 

carried out according to the guidelines of the ethic 

committee of Sumitra Research Institute, India 

(RR/00A211C). 

2.2. Collection and preparation of Clerodendron 

splendens leaf extract and bioactive profiling  

Fresh and mature C. splendens leaves were harvested 

from Sumitra Research Institute Teaching and Research 

Farm, Gujarat. It was sent to the Department of Crop 

Science of the institute where it was identified and 

certified by Mr. Ram Kumar with a voucher number 

CN/FF/2038H. Leaves were washed with running tap 

water and shade dried for 14 days to retain its phyto-

constituents. The dried leaves of C. splendens were 

ground using an electric blending machine, packed in a 

labelled container before extraction.  

150 g of C. splendens powder was immersed into 

conical flask containing 1000 mL ethanol and stirred 

intermittently after every 6 hours. The mixture was kept 

for 48 h and filtered. The extract was evaporated into 

dryness using a vacuum distillation unit. The residue was 

subjected to GC-MS analysis.  

2.3. Characterization of compounds by GC-MS  

Characterization of phyto-constituents in C. splendens 

leaf extract was carried out using Aludra gas 

chromatography – mass spectrometer (Quadrupole) with 

split/split less inlet configured at a maximum heating rate 

of 40 ℃/min-1, maximum running time (999.99 min), 

flow range (200 mL/min-1), humidity (20-80%), emission 

current (10-350 µA), ionization energy (10-150 eV), turbo 

molecular pump (250 L/s-1) and mechanical pump (180 

L/min-1) for proper working conditions of the gas 

chromatograph chamber when 2 mL C. splendens leaf 

extract was injected into the inlet unit of the machine. The 

mass spectrometer is concurrently adjusted at a mass 

range of 1.5-1024.0 amu, maximum scan rate of 10,000 

amu/s and dynamic range 106 before final results were 

generated via MS 3200 MS software which provides 

standard spectra library.  

2.4. Animals, experimental diet and design 

A total of fifty cross breed male rabbits (New Zealand 

white × Chinchilla) with initial body weight of 502 ± 0.80 

g and weaned at five weeks of age were purchased from a 

rabbit farm in Gujarat. On arrival, animals were 

quarantined for 14 days, feed experimental diet (Table 1) 
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which was adequate in all nutrients (NRC, 1977) and 

treated against endo and ectoparasites with Ivermectin® 

injection which was administered subcutaneously at the 

rate of 0.1 mL/kg rabbit. Thereafter, weights of the rabbits 

were balanced and individually housed in a metallic hutch 

measuring: 90 cm by 70 cm by 50 cm (length × width × 

height) in a semi closed pens and randomly distributed 

into five groups, each treatment consisted of 10 rabbits. A 

completely randomized design was adopted, and animal 

were fed twice daily (7:30 AM and 3:30 PM) and also 

given clean fresh water. Rabbits in group one (G1) were 

fed basal diet without Clerodendron splendens leaf 

extract, G2, G3, G4 and G5 were fed basal diet with 0.2 

mL, 0.4 mL, 0.6 mL and 0.8 mL/day-1 respectively. 

Drenching of rabbits with C. splendens leaf extract was 

done very early in the morning after feeding.  

Record on feed intake was estimated by subtracting 

the left over from feed consumed all expressed in grams. 

Total weight gain of rabbits was calculated by subtracting 

the final body weight from the initial body weight. 

Average daily weight gain and feed intake was estimated 

by dividing weight gain and feed intake by the 

experimental duration respectively.  

 

Table 1: Ingredient and chemical composition of diet. 

Raw materials  Inclusion 

Corn 35.00 

Wheat offal 15.00 

Palm kernel meal 20.00 

Soya bean meal 20.00 

Oyster shell 6.00 

Bone meal 3.00 

Lysine 0.20 

Methionine  0.20 

Salt 0.35 

Mineral/Vitamin Premix 0.25 

Total 100.00 

Determined analysis Results 

Energy (kcal/kg-1) 2600.9 

Crude protein (%) 15.68 

Crude fibre (%) 13.11 

Ether extract (%) 4.60 

Ash (%) 6.17 

Note: Vitamin premix contains: Vitamin A, 5,000 I.U; 

vitamin E, 20.0 mg; vitamin D 3,500 I.U, vitamin K, 8.00 

mg; vitamin B2, 5.0 mg; Niacin, 80 mg; vitamin B12, 21 

mg per 2.5 kg; Mineral premix contains: Choline chloride, 

71.6 mg; Manganese, 8.02 mg; Zinc, 38.11mg; Copper, 

4.80 g; folic acid, 3.11 mg; Iron, 4.03 g; pantothenic acid, 

26.1 mg; biotin, 20.8 g; antioxidant 40 mg per 2.5 kg. 

Source: Authors, 2023. 

2.5. Proximate evaluation of experimental diet 

Experimental diet was analyzed using Foss NIRSTM 

DA 1650 feed automatic analyzer. 50 g of feed sample 

was pass through the collection chamber of the machine 

and adjusted at a spectra resolution of 0.5 nm/data point, 

wavelength length and precision (0.5 nm), wave length 

range (1100–1650 nm), optical bandwidth (10.44 ± 0.5 

nm) and wave length temperature stability (< 0.02 nm/ ºC) 

before it disseminates result in less than 1 min.  

2.6. Haematological analysis 

At the end of the trial, 5 rabbits were randomly 

selected from each treatment for haematological studies. 

Blood samples (2 mL) was collected in the morning from 

the marginal ear veins for individual rabbits with a sterile 

5 mL syringe and transferred into a labelled bottles 

containing ethylene diamine tetra acetic acid. After each 

collection, blood samples were placed in an ice pack 

before transferring them to the laboratory for further 

evaluation.  

Haematological analysis was carried out using 

Sysmex – XP -300TM automated haematology analyzer 

which contains automatic discriminators which separate 

injected samples according to their cell population and 

based on complex algorithms.  

2.7. Intestinal microbial population analysis 

At the end of the trial, 5 rabbits were randomly 

selected from each treatment for intestinal microbial 

population estimation (same rabbits used during 

haematological studies). Rabbits were slaughtered and 2 

gram of intestinal content was collected into a sterile 

labeled sample bottles before it was taken immediately to 

the laboratory for analysis.  

Microbial population was analyzed using 7000 RMS 

Bioburden analyzer. Microbes were cultured using high 

nutrient media and incubated at 30-35 ºC for 120–168 h. 

Colony forming unit was used to estimate the number of 

viable bacteria’s. For proper accuracy the kit is adjusted 

at a sample flow rate (30 mL per min), biological 

detection and quantification (1 auto fluorescent units), 

linear range (0-700 total counts per mL) and online inlet 

pressure (0-7 bar) before data are generated via Windows 

7 based proprietary software: RMS version 3.01.  

2.8. Statistical analysis 

The Statistical Program for Social Sciences (SPSS 

version 21.0) was used to perform a completely 

randomized design analysis of variance on growth 

performance and heamatological parameters. The same 
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software's Duncan multiple range test was performed to 

assess the significance of the mean difference at the P ≤ 

0.05 level. 

 

3. Results 

As presented in Table 2, characterization of phyto-

constituents in leaf extract by GC/MS. 26 bioactive 

chemicals C. splendens were found, together with their 

percentage concentrations, according to the results. 10-

Azido-1-decanethiol which contains 12% was found as 

major compound followed by di-methyl urethane 10%, 5, 

7, 40-trihydroxy-30-methoxyflavone 9%, 1,14- 

Tetradecanediol 7%, 2-dimethyl silyoxytridecane 6%), 

ethyl 9-decenoate 6%, α-amyrin 3-undecanotate 5%, 2-

Hyroxylpropanenitrite 5%, 5-O-ethylcleroindicin 4%, 

2,5-dimethoxybenzoquinone 3%, α-amyrin 3%, 

Clerodermic acid 2%, α-spinasterol 2%, 2,2’-Bioxirane 

1%, 1-Hexanol, 2-ethyl-2-propyl 1%, 1-Fluorooctane 1%, 

3,4 dimethyl 5 hexen 3-ol 1%, 

Difoliamenthoyleuphroside 1%, 2-propanoic acid, 2 

propanyl ester 1%, Heptanoic acid 1%, β-amyrin acetate 

0.93%, Isooctanol 0.92%, 7-hydroxyflavanone 7-O-

glucosides 0.61%, Squalene 0.44%,  3-butyn-2-ol 0.06% 

and 2-acetoxyclerodendrin B 0.02%. 

 

 

Table 2. Characterization of phyto-constituents in Clerodendron splendens leaf extract by GC/MS. 

Phyto-constituents % area Class 

Isooctanol 0.92 Diterpenoids 

3,4 dimethyl 5 hexen 3-ol 1.77 Monoterpene 

3 – butyn-2-ol 0.06 Monoterpene 

2,5- dimethoxybenzoquinone 3.91 Anthraquinones 

5-O-ethylcleroindicin  4.48 Monoterpenes 

5, 7, 40-trihydroxy-30-methoxyflavone 9.33 Flavonoids 

Squalene 0.44 Diterpenoids 

α-amyrin 3-undecanotate  5.81 Monoterpenes 

Difoliamenthoyleuphroside 1.39 Monoterpene 

β-amyrin acetate 0.93 Triterpenoids 

2-propanoic acid, 2 propanyl ester 1.12 Anthraquinones 

7-hydroxyflavanone 7-O-glucosides 0.61 Flavonoids 

Clerodermic acid 2.11 Diterpenoids 

α-amyrin 3.77 Monoterpenes 

Heptanoic acid 1.06 Triterpenoids 

2-acetoxyclerodendrin B 0.02 Diterpenoids 

2,2’-Bioxirane  1.94 Anthraquinones 

α-spinasterol 2.07 Steroids 

1-Hexanol, 2-ethyl -2-propyl 1.88 Alkaloids 

1,14-Tetradecanediol 7.64 Flavonoids 

Di-methyl urethane 10.09 Monoterpenes 

Ethyl 9-decenoate 6.59 Triterpenoids 

1-Fluorooctane 1.83 Anthraquinones 

2-dimethyl silyoxytridecane 6.6 Anthraquinones 

2-Hyroxylpropanenitrite 5.21 Triterpenoids 

10-Azido-1-decanethiol 12.1 Triterpenoids 

Total  93.68  

Note: R. Tm: Retention time expressed in minutes. Source: Author, 2023.  

 

As presented in Table 3, growth performance of 

weaned rabbits fed different levels of C. splendens leaf 

extract. Average daily weight gain of rabbits fed 0 mL 

(control; group 1), 0.2 mL (group 2) were similar to those 

given 0.4 mL (group 3) and 0.6 mL (group 4) (P > 0.05) 

but significantly lower than those in group 5 (0.8 mL). 

Feed conversion ratio values which ranged from (3.56-

3.97) was higher (P < 0.05) in group 5 relative to the other 

treatments. Two percentage mortality was recorded in 

control while none was recorded in the other groups (P < 

0.05).
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Table 3: Growth performance of weaned rabbits fed different levels of Clerodendron splendens leaf extract. 

Groups  *ED 1IBW/g 2FBW/g 3FWG/g 4ADWG/g 5TFI/g 6ADFI/g 7FCR 8MOR 

1 (Control) 56 502.8 1752.11b 1249.31b 22.31b 4991.1b 89.126b 3.97b 2.00 

2 (0.2 mL) 56 501.5 1760.93b 1259.43b 22.48b 4993.4b 89.167b 3.96b - 

3 (0.4 mL) 56 501.2 1764.09b 1262.89b 22.55b 4995.6b 89.207b 3.96b - 

4 (0.6 mL) 56 501.3 1781.00b 1279.90b 22.85b 4998.7b 89.262b 3.96b - 

5 (0.8 mL) 56 501.0 1933.85a 1432.85a 25.58a 5102.3a 91.112a 3.56a - 
9SEM     -     0.03    12.16    9.11      0.02   36.82    0.18  0.01     0.001 

Note: **a, b, c Means on the same column having different superscripts are significantly different;1Initial body weight; 

2 Final body weight; 3 Final weight gain; 4 Average daily weight gain;5 Total feed intake; 6 Average daily feed intakes; 

7 Feed conversion ratio;8 Mortality; 9 Standard error of mean. Source: Author, 2023.  

 

Table 4 presents the results of hematological parameters 

in rabbits treated with a diet containing C. splendens 

extract.  

 

Table 4. Haematological traits of weaned rabbits fed different levels of Clerodendron splendens leaf extract. 

Groups 1Hb 

(g/dL) 

2PCV 

(%) 

3RBC 

(×109/L) 

4MCV 

(pg) 

5MCH 

(fl) 

6MCHC 

(%) 

7WBC 

(×106/L) 

8NEU 

(%) 

9LYM 

(%) 

1 

(Control) 

9.43 38.00 7.03 51.47 21.40 31.80 11.10 32.16 67.93 

2  

(0.2 mL) 

9.50 38.08 7.11 51.56 21.13 31.44 11.27 32.68 68.11 

3  

(0.4 mL) 

9.72 38.17 7.18 51.83 21.45 31.56 11.46 32.77 68.17 

4  

(0.6 mL) 

9.81 38.63 7.20 51.92 21.61 31.60 11.53 32.81 68.61 

5  

(0.8 mL) 

9.90 38.90 7.23 51.98 21.81 31.72 11.61 32.95 68.59 

10SEM 0.04 0.17 0.02 1.62 0.12 0.14 0.03 1.03 2.10 

Note: 1 Haemoglobin; 2 Pack cell volume; 3 Red blood cell; 4 Mean corpuscular volume; 5 Mean corpuscular 

haemoglobin; 6 Mean corpuscular haemoglobin concentration; 7 White blood cell; 8 Neutrophil; 9 Lymphocytes; 10 

Standard error of mean* a, b, c Means on the same column having different superscripts are significantly different. 

Source: Author, 2023. 

 

Table 5 presents the results of microbiological parameters 

for Lactobacillus and E. coli in rabbits on a diet containing 

C. splendens extract and control. 

 

 Table 5. Intestinal microbial population of weaned rabbits fed different levels of Clerodendron splendens leaf extract. 

Groups 1 Lactobacillus sp 2 Escherichia coli 

 CFU/g-1 CFU/g-1 

1 (Control) 3.72c 4.81a 

2 (0.2 mL) 5.60b 3.04b 

3 (0.4 mL) 5.99b 3.00b 

4 (0.6 mL) 6.07a 2.96c 

5 (0.8 mL) 6.11a 2.90c 
3SEM 0.06 0.02 

Note: a, b, c Means on the same column having different superscripts are significantly different; 3 Standard error of mean; 

3 Standard error of mean. Source: Authors, 2023.  
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Figure 1. Chat on the growth performance of weaner rabbits fed Clerodendron splendens leaf extract. Source: Author, 

2023.  

 

4. Discussion 

Our results demonstrated that the C. splendens leaf 
extract is rich in phytochemical compounds. Several 
authors consider these compounds to be potential agents 
in numerous biological activities (Asumang et al., 2021; 
Obi et al., 2022; Daouda et al., 2022). According to Singh 
et al. (2022) and Doughari et al. (2009), all of these 
bioactive compounds, also known as phyto-constituents, 
have a wide range of therapeutic or medicinal properties, 
including anti-inflammatory, antibacterial, anticancer, 
antidiabetic, anti-inflammatory, antimicrobial, 
antioxidative, immune-stimulatory, and hepato-protective 
effects. Alkaloids, cyanogenic glucosides, flavonoids, 
tannins, terpenoids, saponins, organic acids, and a 
remarkably large diversity of other physiologically active 
chemicals make up the defense chemistry of plants (Liu, 
2004; Olujuyige et al., 2011). 

Many special metabolites are volatile, 
phenylpropanoids included, but mainly mono- and 
sesquiterpenes. Apart from acting as deterrents against 
herbivory and microbial infections, these chemicals also 
function as signaling agents to draw in pollinators and 
predators (Farukh, 2015). Biologically active compounds 
with strong antibacterial properties include 3,4-dimethyl-
5-hexen-3-ol, 3-butyn-2-ol, difoliamenthoyleuphroside, 
Di-methyl urethane, α-amyrin, α-amyrin 3-undecanotate, 
and 5-O-ethylcleroindicin (Sharma, 2012; Odozi et al., 
2014). Strong antibacterial and insecticidal agents include 
2-acetoxyclerodendrin B, squalene, clerodermic acid, and 
isooctanol (Lima et al., 2010). 2,5- 
dimethoxybenzoquinone, 2-propanoic acid, 2 propanyl 
ester, 2,2’-Bioxirane, 1-Fluorooctane and 2-dimethyl 
silyoxytridecane have been reported to have anti-
inflammatory activities (Ofokansi et al., 2005; Ajayi et al., 
2011). 1-Hexanol, 2-ethyl-2-propyl possess analgesic 
properties (Prabhu; Guruayoorappan, 2012). 7-
hydroxyflavanone 7-O-glucosides and 5, 7, 40-

trihydroxy-30-methoxyflavone is reported to have anti-
inflammatory and antioxidant properties (Aworinde et al., 
2016).  

The results on final weight gain clearly confirmed that 
feeding rabbits at 0.8 mL Clerodendron splendens leaf 
extract has the potential to enhance the performance of 
animals and the efficiency of feed conversion ratio due to 
the presence of phytochemicals as presented in Table 3. 
According to Daniel & Alagbe (2023), plant extracts are 
capable of stimulating the bile, mucus and digestive 
enzymes of animals leading to a significant improvement 
in body weight.  

Average daily feed intake also increased in rabbits fed 
0.8 mL (91.11 g) in group 5 followed by 0.6 mL (89.26 
g), 0.4 mL (89.26 g), 0.2 mL (89.17 g) and 0 mL (89.12 
g) in group 4, 3, 2 and 1 respectively. This suggests that 
C. splendens leaf extract is capable of improving 
palatability of feed due to its sweet taste or aroma. 
Tannins are reported to increase feed palatability, protect 
mucous membranes and reduce the incidence of diarrhea 
in rabbits (Beser, 2010). The observation agreed with the 
findings of Oloruntola et al. (2016) who reported a 
significant increase in animals fed diet supplemented with 
Ocimum gratissimum leaf powder. Special metabolites in 
C. splendens leaf extract exhibits several pharmacological 
or medicinal properties such as: antimicrobial, 
antioxidant, anti-inflammatory, amongst others.  This 
clearly explain the reasons why mortality was not 
recorded in group 2 to 5. These results agreed with the 
reports of Shittu et al. (2021) who recorded no mortality 
when Sida acuta leaf extract was supplemented in the diet 
of broilers. 

As presented in Table 4, haematological traits of 
weaned rabbits fed different levels of Clerodendron 
splendens leaf extract. Red blood cell, pack cell volume, 
heamoglobin, mean corpuscular heamoglobin, mean 
corpuscular volume, mean corpuscular haemoglobin 
concentration, white blood cell, neutrophil and leucocytes 
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count were not influenced (P > 0.05) by the treatments. 
Heamatological parameters can be used for nutritional 
and disease diagnosis in animals (Singh et al., 2022). Red 
blood cell, pack cell volume and haemoglobin values were 
within the reference range of (7.00-15.00 ×109/L), 25.20-
35.00% and (5.66-11.80 g/dL) reported by Merck 
Veterinary Manual (2010). This suggests that the rabbits 
were not anaemic and there is improved oxygen carrying 
capacity in the cells of animals, thus permitting the 
transfer of nutrients in the body (Musa et al., 2021). The 
observation in this study agreed with the findings of 
Danung et al. (2024) who reported no significant 
difference when herbal plant extract was fed to rabbits. 
Conversely, Jiwuba et al. (2016) recorded that pack cell 
volume, haemoglobin and red blood cell values were 
influenced (P < 0.05) when weaner rabbits were fed 
varying levels of Gmelina arborea leaf meal. These 
variations in results can be attributed to differences in 
dosage of plant extract administered, methods of 
extraction, specie of plant as well as geographical location 
(Alagbe, 2024; Alagbe, 2021).  

Although, there is no significant difference (P > 0.05) 
for mean corpuscular heamoglobin, mean corpuscular 
volume and mean corpuscular haemoglobin concentration 
their values were within the normal ranges (18.0-35.0 fl), 
(30.0-61.00 pg) and (22.0-50.0%) cited by Burnett et al. 
(2016) on the normal haematological parameters of 
weaned rabbits. Decrease in mean corpuscular 
haemoglobin, mean corpuscular haemoglobin suggests 
deficiency in water soluble vitamins (vitamin 12 and folic 
acid) (Alagbe et al., 2023; Adewale et al., 2021). White 
blood cell, neutrophil and lymphocyte count were within 
the normal values for weaner rabbits: 6.50-18.00 
(×106/L), 10.0-40.0 % and 40.0-75.0 % reported by 
Abdelnour et al. (2018) when red and black pepper was 
supplemented in the diet of growing rabbits. This result 
indicates that the animals were able to produce abundant 
antibodies which binds to pathogens to keep the animals 
alive and strengthen the immune system (Alagbe et al, 
2020). 

As presented in Table 5 and Figure 1, intestinal 
microbial population of weaned rabbits fed different 
levels of C. splendens leaf extract. Lactobacillus sp., 
count in group 2 (0.2 mL) and 3 (0.4 mL) were similar (P 
> 0.05). Similarly, animals fed 0.6 mL (group 4) and 0.8 
mL C. splendens leaf extract (group 5) were also similar 
(P > 0. 05) but significantly higher (P < 0.05) than those 
in control (group 1). Escherichia coli count which ranged 
from (2.90-4.81 CFU/g-1) were higher in group 1, 
intermediate in group 2 (0.2 mL), 3 (0.4 mL) and lowest 
in group 4 (0.6 mL) and 5 (0.8 mL) (P < 0.05). The result 
suggests that presence of C. splendens leaf extract in the 
diets of rabbits accelerates the activities of phyto-
constituents or phytochemicals (Table 3) with therapeutic 
properties which can perforate the lipid bilayer of 
pathogens, increasing cell wall permeability (Alagbe and 
Ushie, 2021). Once C. splendens leaf extract gets into the 

cytoplasm of animals, they damage the genetic material, 
preventing cell replication (Shittu et al., 2021).  

Phytochemicals can also provide substantial oxidative 
effects, mediated through upregulation of antioxidative 
enzymes and direct scavenging of free radicals thus 
favouring the proliferation of beneficial bacteria such as 
Lactobacillus sp. (Muritala et al., 2021). This observation 
agreed with the findings of Elwardany et al. (2022) on 
effects of medicinal and aromatic plants on the caecal 
microbial population of growing rabbits. Similar 
observation was made by Elghalid et al. (2020) when 
newly developed mixture of herbal plants and spices 
enriched with special extracts and essential oils were 
supplemented in the diet of grower rabbits. 

 

5. Conclusion 

In conclusion, Clerodendron splendens leaf extract 

possess phytochemicals such as terpenes, alkaloids, 

aldehydes and glycosides, which are responsible for their 

biological properties: antioxidant, antimalarial, 

antibacterial, antifungal, antiviral properties amongst 

others.  

They can serve as potential candidates for combating 

antimicrobial resistance. In weaner rabbits, it was 

observed that supplementation of Clerodendron 

splendens leaf extract up to 0.8 mL/day-1 enhanced the 

growth performance, the palatability of feed and also 

prevent the proliferation of pathogenic organism without 

causing a deleterious effect on its hematological indices. 

 

6. Acknowledgement 

Thanks to Department of Animal Nutrition and 

Biochemistry, Sumitra Research Institute, Gujarat, India.  

 

7. References 

Abdelnour, S., Alagawany, A., & El-Hack, A. (2018). 

Growth, carcass traits, blood haematology, serum 

metabolites, immunity, oxidative indices of growing 

rabbits fed diets supplemented with red or black 

pepper oil. Animals, 8(10), 168-173. 
https://doi.org/10.3390/ani8100168 

Adewale, A. O., Alagbe, J. O., & Adeoye, A. G. (2021). 

Dietary supplementation of Rauvolfia vomitoria root 

extract as a phytogenic feed additive in growing 

rabbit diets: haematology and serum biochemical 

indices. International Journal of Orange Technology, 

1(3), 15-26. 

Ajayi, I. A., Ajibade, O., & Oderinde, R. A. (2011). 

Preliminary phytochemical analysis of some plant 

seeds. Research Journal of Chemical Sciences, 1(3), 

https://doi.org/10.14295/cerrado.v1i1.552


Alagbe et al, Cerrado: Agricultural and Biological Research, 2024, 1(1), 21-31.  

DOI: https://doi.org/10.14295/cerrado.v1i1.552 
 

28 

58-63. 
https://www.isca.me/rjcs/Archives/v1/i3/08.pdf 

Alagbe, J. O (2021). Dietary supplementation of 

Rauvolfia vomitoria root extract as a phytogenic feed 

additive in growing rabbit diets: growth performance 

and caecal microbial population. Concept in Dairy 

and Veterinary Sciences, 4(2), 409-416. 
http://dx.doi.org/10.32474/CDVS.2021.04.000184 

Alagbe, O. J., Jubril, E. A., Matthew, B., Effiong, E., & 

Taiwo, K. O. (2024). Supplementing broiler chicken 

diet with Uvaria chamae leaf meal: effects on 

immune response, gut microbial population and 

growth performance. Science Letters, 12(1), 10-19. 
https://doi.org/10.47262/SL/12.1.132024210 

Alagbe, O. J. (2023). Impact of dietary supplementation 

of Carica papaya essential oil on the blood chemistry 

of broiler chickens. Food Science & Applied 

Microbiology Reports, 2(2), 58-67. 
https://doi.org/10.61363/meqmwj94 

Alagbe, J. O (2023). Investigating the effects of dietary 

supplementation of Eucalyptus camaldulensis 

essential oil on the growth performance, nutrient 

digestibility and caecal fermentation of weaned 

rabbits. Research in: Agricultural & Veterinary 

Sciences, 7(3), 139-148. 

Alagbe, J. O (2023). Investigating the effects of dietary 

supplementation of Eucalyptus camaldulensis 

essential oil on haemato-biochemical indices, 

immune response and oxidative stress of weaned 

rabbits. International Journal of Agriculture and 

Animal Production, 4(1), 34-46. 
https://doi.org/10.55529/ijaap.41.34.46 

Alagbe, J. O (2023). Investigating the effects of dietary 

supplementation of Eucalyptus camaldulensis 

essential oil (ECEO) on the growth performance, 

nutrient digestibility and caecal fermentation of 

weaned rabbits. Research in: Agricultural and 

Veterinary Sciences, 7(3), 139-148.  

Alagbe, O. J., Anuore, D. N., Daniel, S. M., & Ramalan, 

S. M. (2023). Growth performance and physiological 

response of weaned pigs fed diet supplemented with 

novel a phytogenics. Brazilian Journal of Science, 

3(1), 43-57. https://doi.org/10.14295/bjs.v3i1.444 

Alagbe, J. O. (2023). Bioactive compounds in ethanolic 

extract of Strychnos innocua root using gas 

chromatography and mass spectrometry (GC-MS). 

Drug Discovery, 17, e4dd1005. 
https://doi.org/10.54905/disssi.v17i39.e4dd1005 

Alagbe, J. O., Muhammad, R. S., Daniel, S. M., & 

Christiana, O. O. (2022). Effect of Trichilia 

monadelpha stem bark extract on the fatty acid 

composition of rabbit’s thigh meat. Journal of 

Environmental Issues and Climate Change, 1(1), 61-

68. https://doi.org/10.59110/jeicc.v1i1.76 

Alagbe, J. O., Shittu, M. D., & Tanimomo, B. K. (2022). 

Influence of Anogeissusleio carpus stem bark on the 

fatty acid composition in meat of broiler chickens. 

European Journal of Life Safety and Stability, 14, 13-

22. 
https://www.ejlss.indexedresearch.org/index.php/ejl

ss/article/view/447 

Alagbe, J. O (2022). Use of medicinal plants as a panacea 

to poultry production and food security: A review. 

American Journal of Technology and Applied 

Sciences, 1, 24-36. 
https://www.americanjournal.org/index.php/ajtas/art

icle/view/4 

Alagbe, J. O., Adedeji, M. O., Habiba, Z., Nwosu, G., & 

Comfort, W. D. (2021). Physico-chemical properties 

of Indigofera zollingineriana seed oil. Asian Journal 

of Advances in Medical Science, 3(1), 432-434. 

Alagbe, J. O., Shittu, M. D., & Ushie, F. T. (2021). GC-

MS analysis of methanolic stem bark extract of 

Zollingeriana indigofera. Asian Journal of Advances 

in Research, 4(1), 1265-1267. 

Alagbe, J. O., Ajagbe, A. D., Jeremiah, A., Philemon, K. 

C., & Bello, K. A. (2020). Albizia lebbeck stem bark 

aqueous extract as alternative to antibiotic feed 

additives in broiler chicks diets: Haematology, Serum 

indices and oxidative status. International Journal of 

Biological, Physical and Chemical Studies, 2(1), 8-

15. https://www.al-

kindipublisher.com/index.php/ijbpcs/article/view/67 

Alagbe, J. O (2020). Caecal microbial population of 

growing grass cutters (Thyronoyms swinderianus) 

fed Phyllantus amarus and Pilogstigma thonngii leaf 

meal mixture as partial replacement for soya bean 

meal. Concept of Dairy & Veterinary Sciences, 3(5), 

350-355. 
http://dx.doi.org/10.32474/CDVS.2020.03.000174 

Anorue, D. A., Ubong, F., & John, A. O. (2023). 

Investigating the effects of pawpaw (Carica papaya) 

essential oil dietary supplementation on the growth 

performance and carcass characteristics of broilers. 

Research in: Agricultural & Veterinary Sciences, 

7(3), 164-174. 

Asumang, P., Boakye,Y. D., Agana, T. A., Yakubu, J., 

Entsie, P., Akanwariwiak, W. G., Adu, F., & Agyare, 

C. (2021). Antimicrobial, antioxidant and wound 

healing activities of methanol leaf extract of Bridelia 

micrantha (Hochst.) Baill. Scientific African, 14, 

e00980. https://doi.org/10.1016/j.sciaf.2021.e00980 

Aworinde, D. O., Erinoso, S. M., & IbukunOluwa, M. R. 

(2016). Mineral composition, phytochemical 

https://doi.org/10.14295/cerrado.v1i1.552


Alagbe et al, Cerrado: Agricultural and Biological Research, 2024, 1(1), 21-31.  

DOI: https://doi.org/10.14295/cerrado.v1i1.552 
 

29 

constituents and in vitro antimicrobial screening of 

some chewing sticks from Ibadan, South Western 

Nigeria. Journal of Applied Biosciences, 101, 9589-

9597. 

Ayodele, S. O., Oloruntola, O. D., & Agbede, J. O. 

(2016). Effect of diet containing Alchornea cordifolia 

leaf meal on performance and digestibility of Weaner 

rabbits. World Rabbit Science, 24(3), 201-206. 

Baser, K. H. C., & Buchbauer, G. (2010). Handbook of 

Essential Oils Science, Technology and Applications. 

CRC Press, Boca Raton, Florida. 

Burnett, N., Mathura, K., Metivier, K. S., Holder, R. B., 

& Campbell, M. (2006). An investigation into 

haematological and serum chemistry of rabbits in 

Trinidad. World Rabbit Science, 14, 175-187. 
https://doi.org/10.4995/wrs.2006.556 

Dai, J., & Mumper, R. J. (2010). Plant phenolics: 

Extraction, analysis and their antioxidant and 

anticancer properties. Molecules, 15(10), 7313-735. 
https://doi.org/10.3390/molecules15107313 

Daouda, D. , Ernest, Z. N., Allassane, K., & Koffi, K. 

(2022). Triphytochemistry and toxicology of the total 

aqueous extract of Clerodendrum splendens (G. Don) 

leaves (Lamiaceae) in the Wistar rat. Journal of 

Pharmacognosy and Phytochemistry, 11(5), 220-

227.  

Dillinger, T. L., Barriga, P., Escarcega, S., Jimenez, M., 

Lowe, D. S., & Grivetti, L. E. (2000). Food of the 

Gods: Cure for humanity? A cultural history of the 

medicinal and ritual use of chocolate. The Journal of 

Nutrition, 130(8), 2057S-2072S. 
https://doi.org/10.1093/jn/130.8.2057S 

Dorman, H. J. D., & Deans, S. G. (2000). Antimicrobial 

agents from plants: antibacterial activity of plant 

volatile oils. Journal of Applied Microbiology, 88(2), 

308-316. https://doi.org/10.1046/j.1365-

2672.2000.00969.x 

Doughari, J. H., Human, I. S., Benade, S., & Ndakidemi 

P. A. (2009). Phytochemicals as chemotherapeutic 

agents and antioxidants: Possible solution to the 

control of antibiotic resistant verocytoxin producing 

bacteria. Journal of Medicinal Plants Research, 

3(11), 839- 884. 

Elghalid, O. A., Kholif, A. E., El-Ashhry, G. M., Matloup, 

O. H., Olafadehan, O. A., El-Raffa, A. M., & El-

Hady, A. M. (2020). Oral supplementation of the diet 

of growing rabbits with a newly developed mixture 

of herbal plants and spices enriched with special 

extracts and essential oil effects their productive 

performance and immune status. Livestock Science, 

238, 82-87. 
https://doi.org/10.1016/j.livsci.2020.104082 

Elwardany, A. R., Ibrahim, M. R. M., Mahmood, E. M. 

(2022). Effect of medicinal or aromatic plants on 

growth, digestibility and carcass in New Zealand 

white rabbits. Pakistan Journal of Biological 

Science, 25(4), 282-288. 
https://doi.org/10.3923/pjbs.2022.282.288 

Emelia, K. (2008). Antimicrobial and Wound Healing 

Activities of Clerodendron splendens G. Don. PhD 

thesis, Faculty of pharmacy and pharmaceutical 

sciences college of health sciences Kumasi, Ghana; 

c2008, 101 p. 

Farukh, S. (2015). Phytochemistry and bioactivities of 

selected plant species with volatile secondary 

metabolites. A Ph.D thesis submitted to the 

Combined Faculties for Natural Sciences and for 

Mathematics of Ruperto-Carola University of 

Heidelberg, Germany, 1-2 p. 

Gbedema, S. Y., Emelia, K., Francis, A., Kofi, A., & Eric, 

W. (2010). Wound healing properties and kill 

kinetics of Clerodendron splendens G. Don, a 

Ghanaian wound healing plant. Pharmacognosy 

Research, 2(2), 63-68. 

https://doi.org/10.4103%2F0974-8490.62948 

Jiwuba, P. C., Ugwu, D. O., Kadurumba, O. E., & Dauda, 

E. (2016). Haematological and serum biochemical 

indices of weaner rabbits fed varying levels of dried 

Gmelina arborea leaf meal. International Blood 

Research and Reviews, 6(2), 1-8. 
https://doi.org/10.9734/IBRR/2016/27947 

Lima, A. L., Parial, R., Das, M., & Das, A. K. (2010). 

Phytochemical and pharmacological studies of 

ethanolic extract from the leaf of mangrove plant 

Phoenix paludosa Roxb. Malaysian Journal of 

Pharmaceutical Sciences, 8(2), 59-69. 

Liu, R. H. (2004). Potential synergy of phytochemicals in 

cancer prevention: mechanism of action. Journal of 

Nutrition, 134(12), 3479-3485. 
https://doi.org/10.1093/jn/134.12.3479S 

Merck Veterinary Manual (2010).  Merck Veterinary 

Manual 10th edition. Merck and Co. Inc. Rahway N. 

J. 

Musa, B., John, O. A., Adegbite, M. B., & Omokore, E. 

A. (2020). Growth performance, caeca microbial 

population and immune response of broiler chicks fed 

aqueous extract of Balanites aegyptiaca and 

Alchornea cordifolia stem bark mixture. 

International Journal of Zoology and Animal 

Biology, 3(5), 1-8. https://doi.org/10.23880/izab-

16000242 

Nan, H., Wu, J., & Zhang, S. A. (2005). New 

phenylethanoid glycoside from Clerodendrum 

inerme. Die Pharmazie, 60(10), 798-799. 

https://doi.org/10.14295/cerrado.v1i1.552


Alagbe et al, Cerrado: Agricultural and Biological Research, 2024, 1(1), 21-31.  

DOI: https://doi.org/10.14295/cerrado.v1i1.552 
 

30 

https://europepmc.org/article/med/16259134 

NRC. (1977). National Research Council. Nutrient 

Requirements of Poultry, eighth ed. National 

Academic Press Washington, DC. 

Nurdiani, R., Firdaus, M., & Prihanto, A. A. (2012). 

Phytochemical and pharmacological studies of 

ethanolic extract from the leaf of mangrove plant 

(Rhyzophora mucronata) from Porong River Estuary. 

Journal of Basic Science and Technology, 1(2), 27-

29. 

Obi, P. E., Ezeorah, C. C., Odoh, U. E., & Offiah, R. O. 

(2022). Effect of ethanol leaf extract of 

Clerodendrum splendens (G. Don) (Verbenaceae) on 

some biochemical parameters of alloxan-induced 

diabetic Wistar rats. Phytomedicine Plus, 2(1), 

100147. 

https://doi.org/10.1016/j.phyplu.2021.100147 

Odozi, B.E., Ibeh, I. N., Odozi, P. I., Osakwe, A. A., & 

Otoikhian, C. S. O. (2014). Antimicrobial activity of 

aqueous and methanol extract of Prosopis africana 

on selected bacteria isolates. Indo-American Journal 

of Life Science and Biotechnology, 2(2), 10-14. 

Ofokansi, C., Esimone, C. O., & Anele, C. R. (2005). 

Evaluation of the in vitro combined antibacterial 

effect of the leaf extracts of Bryophillum pinnatum 

(Fam. Rassulaceae) and Ocimum gratissum (Fam: 

Labiatae). Plant Product Research Journal, 9, 23-27. 
https://doi.org/10.4314/pprj.v9i1.35242 

Okwu, D. E., & Iroabuchi, F. (2008). Isolation of an 

antioxidant flavonone diglycoside from the nigerian 

medicinal plant Clerodendron splendens A. Cheval. 

International Journal of Chemistry Sciences, 6(2), 

631-636. 

Olajuyige, O. O., Babalola, A. E., & Afolalayan, A. J. 

(2011). Antibacterial and phytochemical screening of 

crude ethanolic extracts of Waltheria Linn. African 

Journal of Microbiology Research, 6(2), 631-636. 

Oloruntola, O. D., Olufemi, A. A., Gbore, F. A., Falowo, 

A. B., & Olarotimi, A. J. (2021). performance of 

broiler chicken fed diets supplemented with Irvingia 

gabonensis kernel powder and Ocimum gratissimum 

leaf powder. Slovak Journal of Animal Science, 

54(1), 7-20. https://office.sjas-

journal.org/index.php/sjas/article/view/646 

Oloruntola, O. D., Ayodele, S. O., Agbede, J. O., 

Oloruntola, D. A., Ogunsipe, M. H., & Omoniyi, I. S. 

(2016). Effect of Alchornea cordifolia leaf meal and 

enzyme supplementation on growth, haematological, 

immunostimulatory and serum biochemical response 

of rabbits. Asian Journal of Biological and Life 

Sciences, 5(2), 190-195. 

Prabhu, V. V., & Guruvayoorappan C. (2012). 

Phytochemical screening of methanolic extract of 

mangrove Avicennia marina (Forssk.) Vierh. Der 

Pharmacia Sinica, 3(1), 64-70. 

Sandra, C. (2021). Phytogenics: how to improve pig 

production efficiency with plants.  International Pig 

Magazine, 36(7), 23-4. 
http://www.positiveaction.info/pdfs/articles/pt_36.7

_p23.pdf 

Sharma, S., John, A. O., Xing, L., Ram, S., & Amita, K. 

(2022). Comparative analysis of ethanolic Juniperus 

thurifera leaf, stem bark and root extract using gas 

chromatography and mass spectrometry. 

International Journal of Agriculture and Animal 

Production, 2(6), 18-27. 
https://doi.org/10.55529/ijaap.26.18.27 

Sharma, R. R. (2012). Preliminary phytochemical 

screening of some indigenous medicinal plant leaves 

extract in regulation of antidiabetic activity. Science 

Research Reporter, 2(3), 307-310. 

Shehata, A. H., Yousif, M. F., Soliman, G. A. (2001). 

Phytochemical and pharmacological investigation of 

Clerodendron splendens G. Don growing in Egypt. 

Egypt Journal of Biomed Sci, 7, 145-163. 

 Shittu, M. D., Alagbe, J. O., Adejumo, D. O., Ademola, 

S. G., Abiola, A. O., Samson, B. O., & Ushie, F. T. 

(2021). Productive performance, caeca microbial 

population and immune-modulatory activity of 

broiler chicks fed different levels Sida acuta leaf 

extract in replacement of antibiotics. Journal of 

Multidimensional Research & Review, 2(4), 34-42. 
https://jmrr.org/V2I4/V2I4P05.pdf 

Shrivastava, N., & Patel, T. (2007). Clerodendrum and 

healthcare: An overview. Medicinal Aromatic Plant 

Science and Biotechnology, 1, 140-150. 

Veerle, H., & Bekaert, S. (2020). Probiotics as an 

alternative for antibiotics in broiler nutrition. 

International Poultry Production, 26(7), 37-38. 
http://www.positiveaction.info/pdfs/articles/pp26_7

p37.pdf 

Xu, R. L., Wang, R., Wei, H., & Shi, Y. P.  (2014). New 

cyclohexylethanoids from the leaves of 

Clerodendrum trichotomum. Phytochemistry Letters, 

7, 111-113. 

https://doi.org/10.1016/j.phytol.2013.10.010 

Wang, J-H., Fei, L., He, X-D., Yong, W., & Li, M-X. 

(2018). Traditional uses and pharmacological 

properties of Clerodendrum phytochemicals. Journal 

of Traditional and Complementary Medicine, 8(1), 

24-38. 

Wu, M. M., Wang, L. Q., & Hua, Y. (2011). The study 

https://doi.org/10.14295/cerrado.v1i1.552


Alagbe et al, Cerrado: Agricultural and Biological Research, 2024, 1(1), 21-31.  

DOI: https://doi.org/10.14295/cerrado.v1i1.552 
 

31 

progress of chemical constituents and biological 

activity of the Clerodendrum. Chem Eng Eq, 4, 112-

116. 

Yang, H., Jiang, B., Zhi, N. A. Z., Guo, Y. P., Sun, H. D. 

(2000). Two new iridoid glucosides from 

Clerodendrum serratum. Chinese Chemical Letters, 

11(3), 231-234. 

 

Funding Information 

No applicable. 

 

Author’s Contributions 

Alagbe Olujimi John: data collection, statistical 

analysis and preparation of write-up.  

 

Ethics 

Experimental procedures and management was 

carried out according to the guidelines of the ethic 

committee of Sumitra Research Institute, India 

(RR/00A211C). 

https://doi.org/10.14295/cerrado.v1i1.552

