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ABSTRACT

The study was conducted to establish the effect of some herbal mixtures:
Jedi, Gbewutu and Opa-eyin on the health status of juvenile Clarias
gariepinus (49.20+1.59 g) using hematological parameters and growth
indices. A total of 150 fish were divided into 3 groups (50 individuals per
group) and each group was fed with varied levels of Jedi, Opa-eyin or
Gbewutu (0- control, 5, 10, 15, and 20 ml/g feed) for 40 days. The fish in
the treatment with Jedi and Gbewutu herb exhibited significantly higher
food intake, hence mean weight gain, final weight gain, specific growth rate,
and relative weight gain that the control. The white blood cells and the
packed cell volume in the control fish fed with either herb was also higher
than the treatments. The reverse was the case with hemoglobin and mean
corpusculat hemoglobin in which the levels were lower in th control than
the treatments. Results of the growth indices and feed intake suggests that
the appetite of the fish, particulalrly those fed on Jedi diets might have
reduced with progressive inclsuions. Furthermore, mobilization of the white
blood cells and neutrophils in response to the inclsuions suggests that the
immune system of the fish might have been sentitized by the herbs,
suggesting toxicity. Opa-eyin didn’t impair the growth of the fish on the
basis of incremental inclusions. Results indicate that the herb might have
improved the feed conversion rate of the fish. Jedi > Gbewutu herbs possess
toxic tendencies and might be counterproductive in animals and humans.
The study suggests that Opa-eyin has promising therapeutic potentials and
might be an effective feed inclusion.

INTRODUCTION

The use of herbs is an old practice, dating back to ancient times (Fabricant and
Farnsworth 2001; John, 2001; Mahajan et al., 2013; Mohd-Setapar et al., 2016;
Brima 2017). The World Health Organization (WHO) estimates that up to 80% of the
world’s population relies on traditional medicine system for some aspects of primary
health care (Gu et al., 2013) and knowledge about this traditional medicinal practice
is transmitted from generation to generations (Vermal et al., 2011). The herbal drugs
are used not only against diseases but also as growth promoters, stress resistance and
prevention of infections (Madhuri et al., 2012). Herbs are also used as antistress,
appetizer, antimicrobials and immunostimulants (Citarasu et al., 2010). Studies have
shown that herbs are used in Nigeria as treatment for malaria, blood sugar control,
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diarrhea, dysentery, dysmenorrhea, and cholera (Patrick, 2002; Somjetlerdcharoen,
2002; Oreagba et al., 2011).

However, the scientific community, particularly the pharmaceutical scientists
have not ascertained or approved the overall quality, safety and efficacy of many
herbal products consumed by the Nigerian populace (Moreira et al., 2014).

The efficacy of some plants is inherent in some of the chemical substances they
synthesize (Edeoga, 2005) and many herbs are consumed regardless of invalidation
by the regulatory agencies (Elujoba, 2005). In most cases, medicinal value of the
herbal products is merely based on beliefs and not supported by scientific data
(Patrick, 2002). Hence, cardiotoxicity, nephrotoxicity, carcinogenicity and mortality
may be associated with the use of herbal medicines (Ernst, 2003; Lans, 2006; Tovar
and Petzel, 2009; Van Hai 2015).

Furthermore, lower price, greater accuracy and lower side effects compared to
additives, inform aquaculturist’s preference for the use of herbal products for
promoting animal health and production (Citarasu 2010; Ghasemzadeh et al., 2010;
Tatina, 2010; Ghasemzadeh and Ghasemzadeh 2011; Govind, 2012; Syahidah et al.,
2015). Herbs have often served as an alternative to antibiotics in fish health
management. Many studies have proven that herbal additives has the potential to
enhance the growth of fishes and protected them from diseases (Johnson and Banerji
2007; Harikrishnan et al., 2011; 2012).

It has been documented that some plant extracts exhibit antistress, growth
promotion, appetite stimulation, immunostimulation, aphrodisiac and antipathogen
properties in fish and shrimp aquaculture due to their varied active components such
as alkaloids, terpenoids, tannins, saponins and flavonoids (Citarasu, 2010;
Chakraborty and Hancz, 2011). The synergistic effect of herbs has been reported in
many fishes, especially Clarias gariepinus (Turan and Akyurt, 2005).

Hematological indicators such as hematocrit, hemoglobin, erythrocyte and
lymphocyte levels can be used to determine fish fitness (Haghighi and Rohani 2013).
Fish immunity is often analyzed to determine the immunomodulatory power of plants
and this can be studied via classic biochemical approaches such as lysozyme,
phagocytic or respiratory burst activity or by the study of immune gene expressions
such as Lys, TNF-alpha, IL-1, IL-10 genes (Harikrishnan et al., 2011; Kumar et al.,
2013; Chakrabarti et al., 2014). High hematocrit is used as an indicator of the
excessive intake of exogenous erythropoietin (EPO), which stimulates the production
of red blood cells.

Histopathological changes and oxidative stress have been increasingly studied
as biomarkers for assessing aquatic contamination in environmental monitoring
studies (Kelly and Janz, 2009; Ben Ameur et al., 2012; Fricke et al., 2012). The
potential for the application of research findings to both human and environmental
health issues makes fish species attractive and valuable alternative models in the
carcinogenesis and toxicity research. African catfish (Clarias gariepinus) is known
for its ability to perform aerial respiration which enables them to migrate through
deoxygenated swamps and pools, as well as over land. This wide range
environemental adaptability makes them a good experimental candidate.

Considering the ecofriendly, immunomodulating properties and the toxicity or
inhibitory potentials of herbal supplements, this study thus investigates the
hematological, biochemical and histopathological effects of herbal concoction
(named jedi, gbewutu and opa-eyin in Nigeria) at varying inclusion levels on juvenile
Clarias gariepinus, to test the safety level based on hematological and biochemical
indices.
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MATERIALS AND METHODS

The experiment was carried out at the feed processing unit of the Department of

Marine Sciences, Faculty of Science, University of Lagos, Akoka. The composition
of the polyherbal mixtures used traditionally mainly in Sub-Sahara Africa for human

health care called Jedi, Opa-eyin, and Gbewutu in Nigeria are presented in Table 1.

Table 1: Constituents of polyherbal mixtures studied

SIN Name Constituent Family Local Name Folklore Native Refernces
Countries
1 Jedi Khaya ivorensis Meliaceae African mahogany Antibacterial, Angola,Benin, Neuwinger, (2000)
“Oganwo”inY oruba Antifeedant,antifungal,and Cameroon,Cote ; Vanucci et al.
for dysentery. d’ivoire,Gabon, (1992).
Ghana,Togo,
Fiji,Indonesia
Senna fistula Fabaceae and Malaysia. Senthil et al.,
Indian laburnum Antiviral, Antidiabetic, (2006).
Aidantoro in Yoruba | Antiulcerogenic, India and Sri
Antioxidant,Hepatoprotective | lanka
,diabetes and infertility.
carpet grass Malaria, fever, asthma, and
AXxonopus compressus Poaceae “ewe idi”in Yoruba postnatal breast treatment.
Inflammatory conditions, | Nigeria
Planch hepatomegaly,and  bacterial
Lecniodiscus “Arika” in Yoruba infections Uganda  Sierra | Gill (1992); Iwu,
cupaniodes Sapindaceae Leone  ,Sudan | (1993),Yemitan
Fish poisoning and treatment | and Angola. and Adeyemi,
Spanish needle of high blood pressure. (2004).
“abeere” in Yoruba Central  African
Hunteria umbellate used to treat diabetes, | Republic, Zaire
Apocynaceae hypertension,and and Nigeria.
constipation.
Bush buck Nigeria, Sierra
Gongronema latifolium “Madunmaro”in used against cancers and | Leone and | Edetetal. (2011).
Asclepiadaceae Yoruba. tumors, tuberculosis, | Ghana.
indurations of liver and | Asia, Australia,
Acacia nilotica Gum Arabic spleen. America and
“booni” in Yoruba. Africa. Kalavani and
Fabaceae for culinary purposes and Matthew  (2010):
medicinal purposes. Solomom-Wisdom
African nutmeg and Shittu (2010).
Monodora tenuifolia “Ariwo”in Yoruba. Nigeria,  Zaire,
used to cure hernia, wounds, | Guinea, Ghana,
Annonaceae haemorrhoids, ulcers, sores, | Sierra Leone.
leprosy. gastric pains, Burkil (2004).
diarrhea, oedema,,paralysis, | Guinea, lvory
Lannea egregia epilepsy and madness. coast, Dahomey
“Ekudan”in Yoruba and Nigeria.
Anacardiaceae used to treat diarrhea,
rheumatism, jaundice, | Senegal,Ugan,Ta | Neuwinger (1996)
Poison devil’s pepper | venereal diseases and | nzania, Congo
Rauvolfia vomitoria Apocynacea “Orira” in Yoruba snakebites and Angola
2 Gbewutu Cochlospermum Cochlospermaceaa | “Gbewutu” in | Used against pains, fever, | West Africa Usman et al
tinctorium e Yoruba maleria and inflammatory (2008),
condition Fernsworth (1998).
3 Opa-eyin Senna fistula Fabaceae Indian laburnum Antiviral, Antidiabetic, India and Sri | Senthil et al,
“Aidantoro” in | Antiulcerogenic, lanka (2006).
Yoruba
Antioxidant,Hepatoprotective
,diabetes and infertility. Nigeria. Lamidi et al
Chasmathera deperdens | Rutaceae (1995).
“Ato0” in Yoruba
Carpolobia lutea Epilepsy,bone setters
Polygalac Sexual Nigeria, Ivory | Yakubu and Jimoh
Eae Cattle stick coast (2015).
Lecaniodiscus “Ikpafun” in Ibibio Dysfunction,madness and
cupanioides Sapindaceae infertility Egypt, Fasuyi 2006 and
Greece,Sri Mensah et al.
“Akika” in Yoruba Lanka and | (2008).
Nigeria.

Crossandra puberula

Aristolochia indica

Acanthaceae

Aristolochiaceae

Creeper plant

Cholera,fever,bowel,ulcer,lep
rosy,skin diseases and
menstrual problem

Tanzania,Malawi
,Zimbabwe

Indian, Sri lanka

Da Silva et al.
(2004).

Murugan et al.
(2006).
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Collection of samples

Fresh samples of Jedi, Opa-eyin and Gbewutu were sourced at a local market in
Mushin, Lagos state, Nigeria. The herbal concoctions were collected in clean
sampling bottles and preserved in ice chest coolers, in which they were transported to
the laboratory of the Department of Marine Science, University of Lagos, Nigeria,
where they were refrigerated at 4 °C prior to commencement of the experiment.

Toxicity test

Juvenile Clarias gariepinus (49.20- 50.02 g) were held in transparent plastic
tanks (52 cm x 33 cm x 21 c¢cm). The fish were acclimatized for 14 days at water
temperature of 23-25°C and pH 7.0-7.2 in 12-12 hr light-dark photoperiods. They
were fed with commercial diet before the introduction of experimental diet. The water
was changed 48-hourly (Finney, 1952; Aderolu and Akpabio, 2009).

Experimental design

A total of 150 juvenile Clarias gariepinus were recruited in the experiment.
They were properly screened for diseases and fitness prior to purchased from Iceberg
Agricultural Consult Limited, Governor Road, Ikotun, Lagos. The fish were divided
into 3 groups (50 individuals per group) and each group was fed with Jedi, Opa-eyin
or Gbewutu for a period of 40 days.

Feed formulation and feeding regime

All other feed ingredients were sourced from Solace Nigeria Limited, Oko-Oba
Agege, Lagos, Nigeria. The feed ingredients obtained include fish meal, soybean
meal (SBM), groundnut cake (GNC), maize, noodles, di-calcium phosphate (DCP),
premix, and lysine, methionine, vitamin C and salt (NaCl).

Five diets were manually formulated for the different herbal concoction (Table
2). The Jedi, Gbewutu and Opa-eyin were separately added at graded levels to the
feed to form Diet 1 (feed only- control), Diet 2 (5 ml/g feed), Diet 3 (10 ml/g feed),
Diet 4 (15 ml/g feed), and Diet 5 (20 ml/g feed). These inclusions were thoroughly
mixed with the formulated feed and pelletized using a pelletizing machine (2 mm).
The moist pellets were sun dried for 8 h, packaged in air tight plastic containers,
tagged and refrigerated until needed.

In each of the 3 groups, comprising 50 individuals each, 5 sub-groups
comprising 10 individuals each were separately fed Diets 1- 5 in different tanks. In
total, 15 tanks were designated to all the clusters in the entire feeding regimes under
the 3 large groups (Jedi, Gbewutu and Opa-eyin). They were all gavaged thrice daily,
in the morning (8:00 am), afternoon (1:00 pm) and evening (5:00 pm). The fish were
monitored for mortality on a daily basis and dead fish were removed weighed and
recorded. Water in the tank was changed every other day to maintain good water
quality as described by Aderolu and Akpabio (2009).
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Table 2: Feed formula ingredients and nutritional information

Ingredients Diet 1 Diet 2 Diet 3 Diet 4 Diet5
Fish meal(kg) 20.00 20.00 20.00 20.00 20.00
Soybean meal (kg) 24.50 24.50 24.50 24.50 24.50
Groundnut cake(kg) 18.00 18.00 18.00 18.00 18.00
Maize(kg) 23.00 23.00 23.00 23.00 23.00
Indomie waste (kg) 12.00 12.00 12.00 12.00 12.00
Dicalciumphosphate(kg) 0.50 0.50 0.50 0.50 0.50
Methionine(kg) 0.25 0.25 0.25 0.25 0.25
Lysine(kg) 0.50 0.50 0.50 0.50 0.50
Premix(kg) 0.50 0.50 0.50 0.50 0.50
Vitamin C(kg) 0.25 0.25 0.25 0.25 0.25
Salt(kg) 0.50 0.50 0.50 0.50 0.50
Extract (cl) - 5 10 15 20
TOTAL(kg) 100 100 100 100 100
NUTRIENT VALUE

Crude Protein(%) 35.61 35.61 35.61 35.61 35.61
Energy (Kcal/g) 2873.4 28734 28734 28734 28734

Growth and nutrient utilization parameters

The weight gained and nutrients supplied were computed every 10 d and later
used to compute growth, feed utilization and economic parameters. For this study,
growth was expressed as mean weight gain (MWG), relative weight gain (RWG) and
specific growth rate (SGR) according to Morais et al. (2001):

1)Mean weight gain (MWG) (g) = Mean final weight (g) - Mean initial weight (g)

2)Relative weight gain (RWG) = J‘Eiﬂ:d:‘]:td:mﬂj

Loge W2 (g)- Loge W1 (g}
T2-T1(day)
Nutrient utilization indices were expressed as feed conversion ratio and protein

efficiency ratio as follows:

4) Feed conversion ratio (FCR)
__Fzad zaten in drvmass ()
FCR= Waight gain (g)
5) Protein efficiency ratio (PER)
_ Mean weight gain (g])
PER = Protsin intaks (£)
Protein Intake (PI) = Total feed intake x Protein content of feed

3) Specific growth rate (SGR)= x 100

Hematological analysis

Effects of dietary treatments on the haematological profile of Clarias
gariepinus at the end of the 40 days feeding trials were analyzed. The fish were
sedated with 80% ethanol, after when they were euthanized. Blood samples were
collected with the aid of 2 ml syringes from the caudal vasculature of the fish from
each treatment group and emptied into Heparin bottles for hematological and
biochemical analyses. The hematological samples were analyzed in the Department
of Medical Laboratory Sciences, Lagos University Teaching Hospital (LUTH) for
hematological parameters.

Hematocrit and erythrocyte count determination

The hematocrit (Hct) was used to determine the packed cell volume (PCV) in
the blood. The analysis was carried out to determine the correlation between
hemoglobin content and erythrocyte count and also to determine the relative



36 Aderolu Zaid et al.

proportion of the red blood cell in the blood of the fish. In normal conditions there is
a linear relationship between hematocrit and the concentration of hemoglobin (ctHb).
An empirical study has shown that the relationship can be expressed thus:

Hct (%) = (0.0485 x ctHb (mmol/L) + 0.0083) x 100.
Hematocrit (PCV) was estimated from measurements of the mean cell volume
(MCV) or the mean corpuscular hemoglobin concentration (MCHC):
Hct (%) = MCV x RBC x 0.1
Hct (%) = ctHb x 100 MCHC
Normally PCV is about 45%, that is, the packed cells account for 45 ml in 100 ml
blood.

Hemoglobin content (Hb) determination

Hemoglobin content was tested using hemiglobicyanide, a spectrophotometric
method (ICSH, 1967; 1996). Twenty five (25) pl of the blood sample was diluted in
a solution containing 200mg potassium ferricyanide (KsFe(CN)g), and 50 mg
potassium cyanide (KCN), dihydrogen potassium phosphate (KH, PO,), and 1 ml
non-ionic detergent; all diluted with 1000 ml distilled water (Van Kampen and
Zijlstra, 1961). The mixture was agitated and allowed to stand for 3 minutes.
KsFe(CN)g oxidized the iron in heme to the ferric state to form methemoglobin,
which was converted to to hemiglobicyanide (HICN) by KCN (ICSH, 1967). The
absorbance of HICN was read at 540 nm against a reagent blank. The absorbance of
HiCN standard was then measured in the same way.

Statistical analysis

All data procured over the duration of experiment were subjected to one-way
analysis of variance (ANOVA). Comparisons among treatment means were carried
out using Tukey Multiple Range Test (Tukey, 1951) at a significant level of p <0.05.
All computations were conducted using the statistical package PASW/SPSS 23.0
(SPSS Inc., Chicago, IL, USA).

RESULTS AND DISCUSSION

Toxicity test

The toxicity (LCsp) tests of the herbal concoctions were performed in
quadruplets. The Jedi tanks (pH- 2.7) recorded 100% mortality in tank with 300 ppm
at 3 h, 25% mortality in tank with 150 ppm at 1 h and 75% mortality in tank with 75
ppm at 2 h (Table 3). No mortality was recoded in tank with 37.5 ppm. Gbewutu (pH-
4.8) recorded 50% mortality in tank with 300 ppm at 3 h and no mortality was
recorded in other tanks.

Opa-eyin (pH- 5.8) recorded 50% mortality in tank with 300 ppm at 5 h and 25%
mortality in tank with 150 ppm, 75ppm and 37.5 ppm at 6, 7, and 8 h respectively.
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Table 3: Percentage mortality of juvenile Clarias gariepinus

Herb type Conc. (ppm) Log 10 % Mortality | Probit
Jeddi 375 1.574031 75 5.67
75 1.875061 0 0
150 2.176091 25 4.33
300 2477121 100 3.75
Gbewutu 375 1574031 |0 0
75 1.875061 0 0
150 2.176091 | O 0
300 2477121 50 5
Opa-eyin 37.5 1.574031 75 5.67
75 1.875061 0 0
150 2.176091 25 4.33
300 2.477121 | 100 3.72

No significant difference occurred in the initial weight gain (IWG) among the
different treatments of Jedi (Table 4). However, there was a constant significant
decrease in the feed intake (FI) and final weight gain (FWG) across the treatments
with increase in Jedi inclusion. The mean weight gain (MWG) and food conversion
ratio (FCR) were in the order of Diet 1> Diet 2> Diets 3 and 4> Diet 5 (p< 0.05).
Similar trends of dominance of fish growth parameters in the control were observed
in the protein intake (PI), specific growth rate (SGR) and relative weight gain (RWG)
across all treatments with the highest values (13.8+0.33, 3.08+0.10 and 0.74+0.04
respectively) in the control diet and the least values (10.70+0.41, 2.52+0.01 and
0.52+0.07 respectively) in diet D.

Table 4: Growth parameters of Clarias gariepinus fed with graded levels of Jedi

Growth indices Diet 1(control) Diet 2 Diet 3 Diet 4 Diet 5
IWG(g) 12.120.10 12.2+0.00 12.03+0.06  12.03x0.06  12.07+0.06
FWG(g) 41.57+#1.43" 38.43x159"  35.00£0.26° 34.23+1.04"  33.00£0.10°
MWG(g) 29.47+153* 26.30£1.71°  22.97+#0.23°  22.20+0.98°  20.93+0.06°
FI(g) 39.43+0.93* 36.63+1.18°  35.37+0.99°  33.33x1.20°  30.57#1.16°
FCR 29.47+153* 26.30£1.71°  22.97+#0.23°  22.20+0.98°  20.93+0.06°
SGR(%/day)  3.08+0.10*  2.88+0.13" 2.67+0.01° 2.61+0.06" 2.52+0.01"
PER(g) 2.13+0.06°  2.05+0.07° 1.86+0.05" 1.90+0.12° 1.96+0.08"
RWG(g/day)  0.74+0.04°  0.66x0.04° 0.57+0.01° 0.560.02° 0.52+0.07°
P1(g) 13.840.33*  12.82+0.41° 12.38+0.35" 11.67+0.42°  10.70+0.41°

Values across the rows with different superscripts are significantly different (p<0.05).

FWG-final weight gain, IWG- initial weight gain, MWG-mean weight gain, Fl-feed intake, FCR-feed conversion
ratio, SGR-specific growth rate, PER-protein efficiency ratio, RWG-relative weight gain, Pl-protein intake.
Sample size (n)= 10.

Compared to Jedi, less growth variability occurred among the fish groups fed
with varied Gbewutu treatments. No significant difference occurred in the FWG
between the control and Diet 2 (p>0.05). The fish in control diet however, has
significantly higher FWG, SGR, and RWG than the other treatments (Table 5). The
MWG and FI of fish in the control were also significantly higher than other
treatments. A steady decline in Pl from control > Diet 2> Diet 3> Diet 4> Diet 5
occurred among the fish fed with Gbewutu (p< 0.05). No significant difference was
observed in the IWG, FCR, and PER (p> 0.05).
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Table 5: Growth parameters of Clarias gariepinus fed with graded levels of Gbewutu

Growth indices Diet 1(control)  Diet 2 Diet 3 Diet 4 Diet 5
IWG(g) 12.1020.10  12.00+0.00  12.10+1.00 12.17+0.06 12.10£0.10
FWG(g) 43.03£1.79°  40.23x0.61*°  36.57+1.60" 34.60+£1.20°  31.73+1.19°
MWG(g) 30.93+1.88"  28.23+0.61"  24.47+1.70° 22.43+1.91"  19.63+1.21°
FI(g) 4314255  39.90+1.35°  35.01%+2.28° 32.87+2.00°  29.64+2.06°
FCR(g) 1.39+0.03 1.41+0.06 1.44+0.14 1.47+0.04 1.51+0.09
SGR(g) 3.1740.12°  3.0240.04*  2.76+0.13" 2.61£0.13° 2.41%0.01°
PER(g) 2.0520.04 2.02+0.09 2.00£0.21 1.95+0.05 1.90+0.04
RWG(g) 0.77£0.05°  0.71+0.02*  0.61+0.04 0.56+0.05° 0.49+0.03°
PI(g) 15.09+0.89°  13.97+#0.47°  12.25+0.80° 11.5020.70  10.37+0.72°

Values across the rows with different superscripts are significantly different (p<0.05).

FWG - final weight gain, IWG - initial weight gain, MWG - mean weight gain, FI - feed FI- Feed intake, FCR -
feed conversion ratio, SGR - specific growth rate, Pl — protein intake, PER - protein efficiency ratio, RWG —
relative weight gain. Sample size (n)= 10.

Compared to Gbewutu, the fish groups subjected to varied Opa-eyin
treatments exhibited much less growth variations (Table 6). The MWG, FI, and PI of
fish individuals in the control experiment were significantly higher (p< 0.05) than
that of other treatments (among which no significant difference occurred). Result
indicates that there was no concentration dependent growth impairement. No
significant difference was observed among the SGR and PER of the control, Diet 2,
and Diet 3, which were significantly higher than the other treatments. No significant
difference also coccured among the FWG, MWG, and FI of fish given Diets 2, 3, and
4 (p>0.05); and the IWG across all treatments (p>0.05).

Notably, an unusual trend occurred in the case of FCR among fish fed with
Opa-eyin. The FCR of fish fed with Diets 4 and 5 were significantly higher than those
of Diets 2 and 3, which were higher than the control.

Table 6: Growth parameters of Clarias gariepinus fed with graded levels of Opa-eyin

Growth indices Diet 1(control) Diet 2 Diet 3 Diet 4 Diet 5
IWG(g) 10.93+0.03 11.10+0.00 10.93+0.03 11.03+0.07 11.00+0.06
FWG(g) 30.07+1.88° 26.73+1.04° 25.77+1.48" 21.63+1.00° 20.33+0.70°
MWG(g) 19.13+1.85° 15.63+1.04° 14.83+1.45° 10.60+1.07° 9.33+0.75"
FI(g) 37.00+0.92°2 36.97+2.27° 35.59+1.24° 33.93+1.34° 31.60+1.46°
FCR(g) 1.960.13°¢ 2.37+0.12° 2.44+0.21° 3.62+0.22° 3.37+0.08°
SGR(9) 2.52+0.15% 2.19+0.10° 2.14+0.14% 1.68+0.13" 1.45%0.07°
PER(g) 2.58+0.18° 2.33+0.30° 2.34+0.34° 1.62+0.19° 1.23+0.10°
RWG(g) 174.90+16.36°  140.84+9.38" 135.61+12.91°  96.07+10.32°  84.84+7.73°
PI(g) 7.40+0.18° 6.85+0.61" 6.43+0.33" 6.37+0.16" 6.11+0.28 "

NB: Values on the same row with different superscript are significantly (P<0.05) different from each other.
FWG- final weight, IWG- initial weight, MWG- mean weight gain, SGR- specific growth rate, RWG- relative
weight gain, FI- feed intake, PI- protein intake, FCR- feed conversion rate, PER- protein efficiency ratio. Sample
size (n)= 10.

The white blood cells (WBC) in the fish fed with Jedi was in the order of Deit
4> Diet 3> Diet 5> Diet 2> Control (p< 0.05). Meanwhile, the packed cell volume
(PCV) was almost in the same order as WBC; in the order of Diet 4> Diet 3> Diet 5
and Diet 2> control (p<0.05). In similarity to WBC and PCV, Diets 3 and 4 were
significantly higher in hemoglobin (Hb) and mean corpuscular hemoglobin (MCH)
than Diets 5 and 2, which were in turn were higher than that of control (p<0.05). The
red blood cells (RBC) in the fish fed with Diets 2, 3, and 4 were significantly higher
than that of Diet 5 and control (p<0.05). The neutrophils (NEUT) in fish fed Diets 3
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and 4 were significantly higher than Diet 2, which was higher than control> Diet 5>
(p<0.05). The mean corpuscular volume (MCV) of fish in Diet 4> Diet 3 and 5> Diet
2> control (p<0.05). No significant difference occurred in the lymphocytes (LYPH),

monocytes (MONO), platelets (PLT), and mean corpuscular hemoglobin

concentration (MCHC) across the treatments and control (p>0.05).

Table 7: Hematological parameters of Juvenile Clarias gariepinus fed with graded levels of Jedi.

Hematological indices Diet 1(control) Diet 2 Diet 3 Diet 4 Diet 5
WBC (cells x 103/ul) 20933.3+208.17°  23366.67+182.01% 25533.3+104.1°  26866.7+121.5%°  24366.7+121.5°
PCV (%) 25.00+1.00¢ 27.00+1.00° 27.67+0.58° 29.33+0.58° 26.00+1.00°
Hb (g/dI) 11.30+0.10° 11.70+0.10° 11.93+0.15° 12.1240.25° 11.60+0.10°
RBC (cells x 106/ pl) 0.93+0.06° 1.23+0.12 1.30+0.10° 1.40+0.10% 1.17+0.06"
NEUT (%) 1.00:0.00° 1.33+0.60° 1.67+0.60° 2.00+0.00° 0.67+0.60°
LYPH (%) 99.0+0.00 99.33+0.60 99.67+0.60 100.00+0.00 98.67+1.15
MONO (%) 0.000.00 0.00+0.00 0.00+0.00 0.00+0.00 0.00+0.00
PLT (cells x 103/pl) 97.33+0.60 99.00+1.00 100.00+1.00 100.33+1.15 96.67+5.77
MCHC (g/dl) 45.90+1.51 46.00+0.85 47.77+1.07 48.33+0.59 45.73+0.95
MCH (pg) 109.67+2.08° 113.00+1.00° 117.00+1.00° 120.33+1.53° 106.00+1.00°
MCV (fl) 252.00+2.00¢ 260.00+2.00° 262.00+2.00° 266.00+0.00% 264.00+0.00°

Values across the rows with different superscripts are significantly different (p<0.05).

WBC-white blood cells, PCV-packed cell volumes, Hb-hemoglobin, RBC-red blood cells, NEUT-neutrophil,
LYPH-lymphocyte, MONO-monocyte, PLT-platelets, MCHC-mean corpuscular hemoglobin concentration,
MCH-mean corpuscular hemoglobin, and MCV-mean corpuscular volume. Sample size (n)= 10.

The order of WBC in the fish fed with varied levels of Gbewutu was Diet 3, 4
and 5> Diest 2> control (p< 0.05). The effect of Gbewutu on the MONO was similar
to that of WBC (Table 8). The order of MONO in the fish was Diet 3, 4 and 5> Diets
1 and 2 (p<0.05). The PCV in the control was however greater than those of Diets 2,
3, and 4> Diet 5 (p<0.05). Gbewutu had a slightly similar impact on the Hb of the
fish. The Hb of the control was significantly higher than that of Diets 2 and 3, which
was higher than Diets 4 and 5 (p<0.05). The MCH of the fish in the control
experiment and Diet 4 were also higher than Diet 3> Diets 2 and 5 (p<0.05).
Conversely, the MCV of Diets 2, 3 and 4> Diet 5> control (p<0.05). The herb had no
significant effect on the RBC, NEUT, LYPH, PLT, and MCHC (p> 0.05).

Table 8: Hematological parameters of juvenile Clarias gariepinus fed with graded levels of Gbewutu

Hematological indices Diet 1(control) Diet 2 Diet 3 Diet 4 Diet 5
WBC (x 103/ul) 20933.33+208.17°  23366.67+182.0° 26333.33+100.67%°  26866.67+194.51*  26133.33+202.67°
PCV (%) 28.71+1.00% 27.65+1.53" 27.0+2.00° 26.67+0.58" 25.33+0.58°
Hb (g/dI) 13.60+0.10% 12.83+0.15° 12.100.15° 11.97+0.12° 11.63+0.21°
RBC (x 106/ pl) 1.70+0.00 1.64+0.06 1.51+0.00 1.32+0.06 1.30+0.06
NEUT (%) 0.33+0.58 0.67+0.58 1.00+0.00 1.03+0.06 0.37+0.58
LYPH (%) 98.00+0.00 98.67+0.58 99.33+0.58 100.00+0.00 98.33+0.58
MONO (%) 0.00+0.00° 0.00+0.00° 0.33+0.58° 0.33+0.58° 0.33+0.58°
PLT (x 103/ul) 102.00+1.00 102.33+1.53 102.33+1.15 102.67+0.58 102.33+0.58
MCHC (g/dl) 45.27+£1.10 46.74+1.33 47.37+£1.36 48.95+1.12 46.1+0.83
MCH (pg) 102.00+2.00% 117.33+2.51° 124.33+2.52° 130.00+2.00° 111.67+1.53°
MCV (fl) 235.67+8.08° 253.33+2.89° 256.67+2.89° 260.33+10.00% 241.33+3.21°

Values across the rows with different superscripts are significantly different (p<0.05).

WBC - white blood cell, PCV - packed cell volume, Hb - hemoglobin, RBC - red blood cell, NEUT — neutrophile,
LYPH - lymphocyte, MONO — monocyte, PLT — platelets, MCHC — mean corpuscular hemoglobin concentration,
MCH —mean corpuscular hemoglobin, MCV mean corpuscular volume. Sample size (n)= 10.

Opa-eyin caused an increasing trend in the WBC and PCV of the fish with
increasing inclusions; in the order of Diet 5> 4> 3> 2> 1 (p<0.05). The Hb, RBC, and
MCHC in the fish fed with Diets 3, 4 and 5 were significantly higher than in Diets 1
and 2 (p<0.05). The NEUT also exhibited a somewhat similar trend: Diets 4 and 5>
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Diets 2 and 3, which were greater than the levels in fish in the control experiment
(p<0.05). Conversely, the PLT in the control and Diet 4 were significantly higher
than Diets 3 and 5, which were higher than the levels in fish on Diet 2 (p<0.05). The
levels of MCHC and MCH in fish on Opa-eyin Diet 2 and control were not
significantly different (p>0.05). The levels were however significantly lower than
those of the fish on higher diet inclusions of the herb (p<0.05). The MCV of fish in
the control experiment was also significantly lower than those of the fish on the
higher diet inclusions among which no distinct pattern relative to the administered
dosage was discerned.

Table 9: Hematological parameters of juvenile Clarias gariepinus fed with graded levels of Opa-eyin

Hematological indices Diet 1(control) Diet 2 Diet 3 Diet 4 Diet 5
WBC (x 10%/pl) 20933.00£120.19°  23800.00£100.00°  24367.00+405.52°  26200.00£709.46°  29933.00+145.30%

PCV (%) 25.00+0.58° 26.6620.33" 28.33+0.66 31.3320.88" 36.33+0.33°
Hb (g/dI) 11.47+0.09° 11.63+0.12° 12.06+0.03 2 12.23+0.09 12.30+0.11°2

RBC (x 10% pl) 0.93+0.03° 0.93+0.07° 1.17+0.09° 1.33+0.03° 1.43+0.03%

NEUT (%) 0.00+0.00° 0.67+0.33" 0.670.33° 0.93+0.33° 1.00£0.00°

LYPH (%) 99.00+0.00 99.00+0.58 99.00+0.58 99.00£0.33 99.00£0.00

MONO(%) 0.000.00 0.000.00 0.0020.00 0.0020.00 0.000.00
PLT cells (x 10%/l) 102.00+0.582 92.67+0.58° 97.00+1.15° 100.67+0.33% 97.33+0.88"°
MCHC (g/dl) 45.27+0.63° 48.40+1.20° 49.90+0.362 53.27+0.17% 53.80+1.042
MCH (pg) 102.33+0.88 ¢ 124.33+1.45°¢ 121.33+0.88° 93.66+0.332 112.33+1.20°¢
MCV (fl) 235.673+2.75° 251.330.67° 241.67+0.88° 234.00£1.52°¢ 242.67+1.45°

Values across the rows with different superscripts are significantly different (p<0.05).

WBC-white blood cells, PCV-packed cell volumes, Hb-hemoglobin, RBC-red blood cells, NEUT-neutrophil,
LYPH-lymphocyte, MONO-monocyte, PLT-platelets, MCHC-mean corpuscular hemoglobin concentration,
MCH-mean corpuscular hemoglobin, and MCV-mean corpuscular volume. Sample size (n)= 10.

DISCUSSION

Herbs are generally considered less toxic than synthetic alternatives because
they are natural (Philomena, 2011). In this study, the cumulative effects of varied
concentrations of the herbal concentrations over 40 d period showed noteworthy
trends in the growth and hematological indices. The toxicity bioassay and the LCs of
the various herbs determined were 1.875061, 2.477121 and 2.176091 for
Jedi,Gbewutuand and Opa-—eyin respectively. The differences in the LCs, of the herbs
may be as a result of the differences in types and concentrations of the phytochemical
constituents of the plant used, which is attributable to the age and parts of the plants
used as well as a function of the differences in the genetic make-up between species
of the plant, including those of the climatic condition and the soil profile upon which
the plants were grown (Borokini and Ayodele, 2012).

Results of the growth indices suggests that the appetite of the fish fed on the
Jedi diets might have reduced with progressive inclsuions. This was characterized by
the reduction in feed intake, hence final weight gain across with increasing Jedi
inclusions. The suggested unpalatability of Jedi herb was buttressed by the mean
weight gain and food conversion ratio, which both reduced with increased inclusion
of the herb. Similarly, the inference was supported by the protein intake, specific
growth rate and relative weight gain, which were all highest in the control fish and
lowest in the highest Jedi inclusion. Furthermore, mobilization of the white blood
cells and neutrophils in response to the inclsuions suggests that the immune system of
the fish might have been sentitized by the herb, indicating possible toxic reactions.

In similar manner to the effects of Jedi, Gbewutu also exhibited stimulation of
the defense system of the fish. Reduction of hemoglobin with increase in the
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inclusion of Gbewutu further suggests possible hemolytic tendencies of the herb. This
was corroborated by the decline in protein intake relative to increase in the inclusion
of Gbewutu. Although Gbewutu didn’t impair the growth of the fish as much as Jedi,
results however suggest that the former might have impaired the nutrition of the fish
to some extent. Opa-eyin appeared to be the most promising among all 3 herbal
concoctions as the herb didn’t impair the growth of the fish, at least not on the basis
of incremental inclusions. Notably, results indicate that the herb might have improved
the feed conversion rate of the fish and this effect appreciated with increase in the
herbal inclusion. Optimum result was observed in the fish groups placed on the diet
which contained the highest inclusion of Opa-eyin.

The final body weight and growth rate higher in fish fed control diet relative to
fish fed with experimental diets could be related to the unpalatable nature of the feed
with the inclusion of Jedi and Gbewutu extracts. According to Panigrahi and Powel
(1991), to achieve efficient growth rate, feed intake must correspondingly increase to
meet up with the anticipated growth rate of the animal. Hence, reduced growth
observed with the test diets could be as a result of decrease in voluntary feed intake
due to the presence of phenolic compounds the herbs. Phenolics are found in large
quantities in the plants, and their biological functions include antioxidant activity and
most importantly defence against pathogens, hence their use in the control of human
and animal pathogenic infections. Herb extracts are also rich in secondary metabolite
compounds such as volatile oils, saponins, tannins, alkaloids, polypeptides and
polysaccharides which could be main sources of natural antioxidant and antimicrobial
compounds for possible inclusion in aquatic feeds production (Tajodini et al., 2014).
The current findings conflict the results obtained in aquacultural herbal additives
reported by Adeyemo (2014), who evaluated the utilization of Roselle — Hibiscus
sabdariffaon growth performance and production economy of Clarias gariepinus at
varied concentrations. In this study, though the control diet had the best FCR, SGR
and PER values, there was no significant (p<0.05) differences in the experimental
diets for FCR and SGR particularly among the fish placed on diets with Jedi and
Gbewutu inclusions. The current study is also at varience with the observations of
Lawal et al. (2017) on Gossypium herbaceum. They reported a significant
improvement in FCR of the fish fed varied levels of the experimental diet.

Hematological characteristics help fish biologists to interpret physiological
responses by fish and deviation from normal response may indicate a disturbance in
the physiological process. It was observed in this study that inclusion of the herbal
concoctions in the diet of fish significantly increased the WBC, PLT, MCHC, MCH
and MCV of the fish fed Jedi and Gbewutu. Significant increase was also observed in
the PCV, Hb and RBC. According to Sweilum (2006), the alteration of blood
parameters can be seen as compensatory responses that improve the oxygen carrying
capacity to maintain the gas exchange in gill lamellae, which can also be an indicator
of a change in water-blood obstruction. Similar results were reported in Rhamdia
quelen, after exposure to diclofenac (Ghelfi et al., 2015) and in C. gariepinus
exposed to praziquantel (Nwani et al., 2014).

The increase in RBC values across the treatments with inclusion of Jedi and
Gbewutu extracts relative to the control groups might be due to better cellular
immunity as reported by Aderolu et al. (2017). This corroborates the observation of
Sahu et al. (2007) who reported that increased RBC count in Labeo rohita fingerlings
fed with Mangifera indica, which was an indication of enhanced cellular immunity.
Bello et al. (2014) experimented with varied levels of Tetracarpidium conophorum
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leaf and Allium cepa bulb, which did not significantly affect the hematological
parameters of the juvenile Clarias gariepinus.

This study indicates the presence of a dose dependent immune system
stimulating effect in Clarias gariepinus, particularly those fed graded levels of Jedi
and Gbewutu extract. This result is in line with the findings of Choudhury et al.
(2005) who reported that there was an increase in the WBC count in Labeo rohita
juveniles, treated with immune-stimulants such as levamisole and ascorbic acid.
Similar, reactions occurred when garlic peel was fed to Clarias gariepinus
(Thanikachalam et al., 2010).

CONCLUSION

Jedi and Gbewutu herbs possess toxic tendencies and might be
counterproductive in animals and humans. The study suggests that Opa-eyin has
promising therapeutic potentials and might be an effective feed inclusion.
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