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Abstract

Corn (zea mays) husk aqueous extract was assessed for it’s ther-
apeutic effect on enzymes, bilirubin and condition factor of Clarias
gariepinus infected with Pseudomonas aeruginosa. One hundred
and twenty (120) C. gariepinus were infected with Pseudomonas
aeruginosa and observed for diseases presence. Blood sample was
taken before and after diseases presence and the infected fish was
distributed into four groups and treated with corn husk aqueous ex-
tract at different concentrations (treatments): 0.0ml/I, 10ml/I, 20ml/|
and 30ml/l. Blood samples were collected from each group after day
3, 6 and 9 of treatment and taken to the laboratory for enzyme and
bilirubin analysis. The following enzymes and bilirubin were anal-
ysed: aspartate Amino Trasferasse (AST); Alanin Transferase (ALT);
Alkaline Phosphate (ALP); Total Bilirubin (TB) and Conjugated Bili-
rubin (CB). The values for the enzymes activities and bilirubin were
higher after the infection (Al) compared to the values before the in-
fection (Bl), depicting distortions in the heamatopetic organs such
as kidney, liver etc. But after 3-9 days exposure to the corn husk
extracts there was restoration of normal enzyme activities and biliru-
bin content in the fish blood. The condition factor of the experimental
fish after 9 days of treatment with the various concentration of the
corn husk extracts shows that the fish exposed to the 10ml/I, 20ml/I
and 30ml/l of the extract were in good condition compared to the fish
in the control group (Oml/l) as a result of loss of appetite in the control
group that resulted to serious weight loss.
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Introduction

Aquaculture is the practice of raising aquatic organism within
properly partitioned aquatic environment [1]. Fish has been proven
to contain high amount of protein including omega-3, omega-6 fatty
acids .Omega -3 fatty acid that helps in the treatment of some diseases
like cardiovascular diseases, eye disorders, cancers and neurological
problems [2].

Aquaculture has attracted many investors due to high level of de-
mand for fish and fih products [3]. Fisheries sector has the ability
to create new job opportunities and provide more affordable and
healthier diets for future generations [4]. Most part of the world rely
on fish for protein [5].

There are often huge lossess in aquaculture as a result of disease
presence [6]. Disease often lead to a situation where normal physio-
logical functions are been disrupted in the body, with visible symp-
toms (pathological symptoms) [7], it is one of the major bottle necks
in aquaculture with its negative effects on economic and social de-
velopments. Poor understanding or complete lack of knowledge in
fish disease and control leads to hudge mortality in aquaculture [8].
Bacterial diseases are responsible for mortalities in both controlled
and wild fishes throughout the world [9]. These diseases has caused
a lot of damages in aquaculture and therefore needs to be controlled
by using drugs such as antibiotics under strict control measures, but
it has the disadvantages of drug resistance, environmental pollution,
depositing on fish flesh etc [6,10]. Most of the causative microorga-
nisms are naturally occurring pathogens which invade the tissue of a
fish exposing them to diseases. [11] observed that harmful microbes,
nutritional disorders, poor water quality, environmental pollution etc
can lead to disease out break in aquaculture.

Plant and plant products can be administered to the fish either by
immersion, injections or oral [12-14]. Strater et al, [15] reported the
significance of using plant herb extracts as a treatment method against
viral diseases in fish. These herbs have proved their efficacy against
pathogenic bacteria such as Aeromonas hydrophila, Pseudomonas
aeruginosa, Streptococcus, Staphylococus etc [16,17]. These herbs
contains phytochemical properties like: antimicrobial, anti-inflam-
matory, anthelmintic and anticarcinogenic, that can provide direct or
indirect defensive mechanism against pathogens or harmful ailments
with no effect on fish or environment [6,18,19] and have been pro-
ven to be growth promoters and immune stimulants in aquaculture
[6,17,20]. Evaluation of enzymes activities and condition factor have
been used as means of evaluating disease presence in fish [19,21].

Clarias gariepinus is the most cultured fish in Nigeria and it has
good protein content [22], they exist in the wild, can be cultured in
enclosures,and are known for their good growth rate unlike Tilapia
[23].
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Condition factor is used in fisheries and general fish biology stu-
dies to evaluate the relationship between the weight of a fish and its
length, with the intention of ascertaining comfortability of the envi-
ronment [24]. Corn husk is the Protective outer covering of a corn it
contain 382g cellulose, 445 g hemicellulose, 66g lignin, 19g protein,
and 28g ash per kg of dry matter [25], and it is said to have antimalaria
properties [26].

Duru [27] reported that corn husk contains proanthocyannins, Ri-
balmidine, Naringin, Quinine, Flavan-2ol, Anthocyanine, Phenols,
Steroids, Phytates, Oxalates, tannins, Resveratol, etc as phytocohemi-
cals. Several work has been done using plant extracts to treat diseases
and to reduce the cost of treatment in aquaculture, but no work to the
best of our knowledge has been done using corn husk (Zea mays husk)
especially in the treatment of C. gariepinus. This research is geared
towards using plants parts such as corn husk that seems undesirable
to tackle disease problems in our farms to reduce cost associated with
disease.

Materials and Methods
Location of experiment

The experiment was conducted in the Department of Fisheries and
Aquatic Environment, Rivers State University (RSU), Port Harcourt,
Rivers State, Nigeria.

Source of experimental fish

One hundred and twenty (120) sub-adults C. gariepinus were ob-
tained from the Rivers State University Aquaculture centre, Rivers
State, Nigeria. Observation were carried out on the fish for two weeks
to assess the presence of diseases, during this period the fish was fed
with a commercial feed twice daily.

Source of pathogen

Psuedomonas aeruginosa was gotten from the Microbiology De-
partmentof the Rivers State University, Npkolu-Oroworukwo, Port
Harcourt, Rivers State.

Preparation of experimental herbs

Zea mays husk aqueous extract was prepared using the method of
Ukwe and Vopnu [13]. The zea mays husk was washed thoroughly
with clean water. It was boiled using 100g of the zea mays husk per li-
tre of water for 30 minutes, filtered, the filtrate was cooled and stored
in the refrigerator for use.

Experimental design

A complete randomized method (CRD) was used, with four (4)
treatments in triplicates.

Experimental procedure

One hundred and twenty (120) sub-adult Clarias gariepnus were
infected via intraperitoneal injection with 1.5ml of 10° cfu/ml over
night cultured pseudomonas aeruginosa using 2ml injection syringe
and 21 guage hypodermic needle, and were observed for disease pre-
sence. After disease presence, (lost of appitite and minor alcerations)
they were distributed into four (4) groups of ten (10) in triplicate, and
were treated via immersion using zea mays husk aqueous extracts
at Oml/L, 10ml/L, 20ml/L and 30ml/L. The treatment/water was re-
placed every 48 hours.

Blood samples were collected before and after disease occurrence,
and after day 3, 6 and 9 of treatment and were taken to the laboratory
for analysis to determine the enzymes activities and the bilirubin con-
tent. The weight and length were taken before infection and after nine
days treatment to determine the condition factor of the various fish.

Blood extraction

The C. gariepinus was blind folded with a thick cloth to attain
calmness, and blood was extracted via kidney puncture using 5ml in-
jection syringe

Enzymes and bilirubin analysis

The collected blood samples were collected and transferred into
LITHUM HEPARIN tube and taken to the laboratory for biochemi-
cal analysis. The blood were assayed for aspartate amino transferase
(AST), alanine amonitransferase (ALT), alkaline phosphate (ALP),
total bilirubin (TB) and conjugated bilirubin (CB). This was done by
the use of “Evolution 3000 machine” an auto-analyzer, the screen
master model, manufactured by Biochemical system, China. It was
used according to manufacturers instructions.

Condition factor was calculated as:

(3]

w Weight in grams

L

Length in cm
Physio-chemical parameters

The physio-chemical parameters (pH, Temperature, DO) were as-
sessed using pH meter for pH, thermometer for temperature, and DO
meter for dissolved oxygen.

Statistical analysis

The data was analysed using SPSS statistics software 17.0 for win-
dows, a one-way analysis of variance was used to determine if there
was difference in the variables among treatments. Turkeys multiple
comparison test was used to compare the means of the treatment [28].

Results

Enzymes and bilirubin activities in the plasma of infected
clarias gariepinus treated with zea mays husk aqueous
extracts

The values of enzymes and bilirubin activities in plasma bioche-
mistry of the experimental C. gariepinus before and after exposure
to Paeruginosa are presented in (Table 1) The results indicated that
the values of Aspartate aminotranferase (AST), Alanine transaminase
(ALT), Alkaline phosphate (ALP), Total Bilirubin (TB) and Conju-
gated Bilirubin (CB) in the experimental fish were significantly hi-
gher (P>0.05) after infection with the pathogen Paeruginosa com-
pared to the values before infection.

The enzymes activities and bilirubin values in plasma biochem-
istry of infected C. gariepinus after three (3) days of treatment with
the zea mays husk aqueous extracts are presented in (Table 2). The
activities of all enzymes and bilirubin which include AST, ALT, ALP,
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Table 1: Enzymes and Bilirubin activities in the Plasma of the experimen-
tal Clarias gariepinus before and after exposure to P. aeruginosa.

Means within the same column with different superscripts are signifi-
cantly different (P<0.05)

Key: AST — Aspartate aminotransferase, ALT — Alanine transaminase,
ALP — Alkaline phosphatase, TB — Total Bilirubin, CB — Conjugated Bil-
irubin

J

irubin

N

Enzymes/Bilirubin Parameters Treat- Enzymes/ Bilirubin Parameters
Period CB ments TB CB
AST (IU/L) | ALT (IU/L) | ALP(IU/L) | TB (Umol/L) (UmollL) (MyLy | AST(UL) | ALT(UL) | ALP(UL) UMOLL) | (UMOL/L)
Before 0.00 | 39.33+£5.51° | 20.5042.69" | 23.33+4.16" | 7.20£1.25° 5.10£0.87°
i':,fec" 29.67+2.51* | 15.33£0.91° | 22.33+5.02° 4.67+0.76* | 3.10£0.75° 10.00 | 35.33£3.51" | 19.61£3.82" | 21.00+4.00" | 6.03£1.22° | 4.40+0.36"
(;)[r; 20.00 | 30.67+£4.04* | 16.77+1.17* | 20.67+3.21* | 5.93+0.37* 3.87+£0.40°
After 30.00 | 29.67+1.52* | 15.47+2.75* | 19.67+1.52¢ | 5.83+0.41° 3.30£0.62°
In'fec' 393341520 | 21.13£1.32% | 30.67+£0.02° 8.23+£0.64" | 5.404+0.88" Table 3: Enzymes and Bilirubin activities in the Plasma of the infected
;:;) Clarias gariepinus after Six (6) days treatment with the corn husk aqueous
extract.

Means within the same column with different superscripts are signifi-
cantly different (P<0.05)

Key: AST — Aspartate aminotransferase, ALT — Alanine transaminase,
ALP — Alkaline phosphatase, TB — Total Bilirubin, CB — Conjugated Bil-

across the treatments. The CB was significantly higher in the 0.0ml
and 10ml/L, but lower and the same in the 20ml and 30ml/L treat-

TB and CB in the treated fish reduced significantly (P<0.05) with ments.
increasing concentrations of the zea mays husk aqueous extracts. )
However, the values of all the parameters between 10.00 and 30.00 Treat- Enzymes/ Bilirubin Parameters
ml of the extracts were within the same range with no significant dif- ments ASTOVILD | ALTUL) | ALP QUL B CB
. . MI/L
ference exceptin AST and CB where higher values of 32.67+ 10.21 (MVL) (UMOL/L) | (UMOL/L)
N . .
and 4.27 % 1.96 were r_espectlvely r§corde.d in 10.00 ml of the ex.tracts 0.00 | 32.0042.00° | 20.5042.69° | 27.3342.52* | 5.80£0.36° | 5.10£0.52°
but the values were significantly higher in all the parameters in the
0.0ml extract except ALP (Table 2) 10.00 | 31.67£3.21% | 17.6143.82* | 27.00£5.19* | 5.77£0.21* | 4.03£0.65"
( 20.00 | 30.00£3.00° | 16.77+1.17° | 24.67£6.50* | 5.76£1.37* | 3.96£0.86°
Treat- 30.00 | 28.0045.56° | 15.47+2.75° | 22.67+8.02° | 5.63£0.47° | 3.83+£0.40°
ments Enzymes/Bilirubin Parameters
(ML/L) Table 4: Enzymes and Bilirubin activities in the Plasma of the infected
8B Clarias gariepinus after Nine (9) days treatment with the corn husk aque-
AST (U/L ALT (U/L ALP (U/L
UL (UL /L) (UMOL/L) ous extract.
0.00 366703510 | 200742400 | 28334208 | 62741950 | 4.6741 870 Means within the same column with different superscripts are signifi-
R R T s o cantly different (P<0.05)
1000 | 32.67+10.21° | 17.8332.27* | 28.00£1.00* | 5.50+2.33" | 4.27+1.96° Key: AST — Aspartate aminotransferase, ALT — Alanine transaminase,
20.00 20.33£6.65¢ | 17.1042.67° | 27.0044.00° | 5.30£1.90° | 3.76+1.29% ALP - Alkaline phosphatase, TB — Total Bilirubin, CB — Conjugated Bil-
irubin
3000 | 20.33+5.68* | 15.49+0.53* | 26.33+2.52* | 5.06£1.41* | 3.70+1.34*

Table 2: Enzymes and Bilirubin activities in the Plasma of the infected Condition factor
Clarias gariepinus after Three (3) days treatment with the corn husk aque-

ous extract. The condition factor after infection with the pathogen and treated

with the zea mays husk extracts are shown in (Table 5), they were
higher and similar in the fish treated with 10ml (1.01+0.10) 20ml
(1.00+0.81) and 30ml/L (1.02+0.09) zea mays husk extracts but signi-
ficantly lower in the control (fish treated with 0.0ml/L of the extract),
(0.78+0.55). While the length and the weight of the fish were within
the same range with no significant difference (P>0.05).

Means within the same column with different superscripts are signifi-
cantly different (P<0.05)

Key: AST — Aspartate aminotransferase, ALT — Alanine transaminase,
ALP — Alkaline phosphatase, TB — Total Bilirubin, CB — Conjugated Bil-
irubin

J

After Six (6) days of treating the infected C.gariepinus with the Concentrations of Corn Husk Aqueous Extract (ml/L)
zea mays husk aqueous extracts (Table 3), the values of the analysed Parameters 0.00 000 20.00 30.00
parameters under consideration (AST, ALT, ALP, TB and CB) in the S— 23332020 | 2950005000 | 3233354907 | 330.00536.05 -
treated fish were reduced but with no significant difference in the ceht (©) S — — —
20ml and 30ml/liters compare to the values in Oml (control) and 10ml/ Length(em) | 32.33+0.57" | 3087+092% | 3280:2.03° 318320327
litres which were higher, and the reduction was dose dependant. CF 0.78+0.55 1.0120.10° 1.00£0.81° 1.020.09*

Table 5: Condition factor of the experimental Clarias gariepinus after
infection with P. aeruginosa and treated with corn husk aqueous extracted
for nine (9) days.

After Nine (9) days of treatment of infected C.gariepinus with the
zea mays husk aqueous extracts (Table 4). The AST was significant-
ly lower in the 30ml/L extract (28.00+5.56), but higher and signi-
ficantly the same in the rest treatments. It was significantly higher
in the control (0.0ml/L) for the ALT, but lower and significantly the
same in the rest, while the ALP and TB were significantly the same

Means within the same row with different superscripts are significantly
different (P<0.05)

Key: C F —Condition Factor
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Comparative values of enzymes and bilirubin activities in
the plasma of infected c.gariepinus treated with zea mays
husk aqueous extracts within the period of the experiment

Comparative values of AST activities in the plasma of infected
C.gariepinus treated with zea mays husk aqueous extracts for nine
days is shown in (Figure 1). The results indicated that the values of
AST after infection with P. aeruginosa was clearly elevated compared
to the values before infection. But after nine days treatment, values
of the AST reduced in the treated groups throughout the period of
treatment compared to the untreated group.

Figure 1: Comparative Values of AST in the plasma of infected C.gariepi-
nus and treated with corn husk aqueous extracts.

The comparative value of the ALT is shown in (Figure 2). The
value was significantly higher after infection. But after nine days of
treatment, it was reduced in the treated group throughout the period
of treatment compared to the untreated group (0.0ml), and it was dose
dependant after three days treatment.

Figure 2: Comparative Values of ALT in the plasma of infected C.gariepi-
nus and treated with corn husk aqueous extracts.

The comparative values of ALP activities in the plasma of infected
C gariepinus and treated with zea mays husk aqueous extracts for nine
days is shown in (Figure 3). The values of ALP were elevated from
22.3345.02 to 30.67+0.02 after infection with P. aeruginosa. The va-
lues of ALP were progressively reduced after treatment with aqueous
extracts of zea mays husk which was more noticeable at six days of

treatment. Comparatively, the values of TB (Figure 4) were elevated
after infection, but after treatment with zea mays husk aqueous ex-
tracts, the values of TB were reduced when compared to the after
infection values. However, higher values were observed in the control
at day 3 and 6, respectively (Figure 4). The comparative values for the
CB had the same trend with the value of TB throughout the period of
experiment (Figure 5).

Figure 3: Comparative Values of ALP in the plasma of infected C.gariepi-
nus and treated with corn husk aqueous extracts.

Figure 4: Comparative Values of Total Biluribin (TB) in the plasma of
infected C.gariepinus and treated with corn husk aqueous extracts.

N

Figure 5: Comparative Values of Conjugated bilirubin (CB) in the plasma
of infected C.gariepinus and treated with corn husk aqueous extracts.
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Discussion

Effects of zea mays husk extract on the Enzymes activities
in the plasma of Paeruginosa infected C.gariepinus

Biochemical properties such as aspartate transaminase (AST),
alanine transaminase (ALT) and alkaline phosphate (ALP) are bio-
markers used to access the wellness of fish body organs such as kid-
ney, liver and other hematopoietic organs [13-29]. Ghelichpour et a/
[30] described the AST and ALT as the most important aminotrans-
ferase that are non-functional enzymes and exist mainly in the liver
and kidney. Ukwe and Oladapo [31] postulated that increase in these
enzymes are associated with diseases, when P.aeruginosa and A.hy-
drophila were intermuscularly injected into C.gariepinus, and fur-
ther stated that the level of post infection increase in these enzymes
depend on the type and virulence of the pathogen or disease agent.
[32] also reported an increase in ALP when fasciolaisis gigantic was
experimentally infected to Balami sheep, and argued that the post
infection elevation maybe as a result of distortions in the bile duct.
The analysis of these enzymes (AST, ALP and ALT) are normal la-
boratory test to detect abnormalities in farmed animals including fish
[19,33], and alterations in these enzymes in fish plasma as a result
of therapeutic drug/herbs applications have been reported [13,34].
In this study, there were significant increase in the AST, ALT and
ALP after forty-eight (48) hours infection with Paeruginosa. Similar
observations were reported by Ukwe and Etire [19] when C. gariepi-
nus was intraperetoneally injected with P. aeruginosa and exposed to
Persea americana aqueous leave extract and Nnabuchi ef al [35] also
reported increase in these enzymes when the effects of parasites in the
biochemical and the haematological indices of some clariid catfish
from Anambra river in Nigeria was evaluated. Significant increase
in these enzymes were observed in the P. aeruginosa infected C. ga-
riepnus exposed to the 0.0ml zea may husk aqueous extact (control)
all through the period of this study. The significant increase of these
enzymes (AST, ALT and ALP) in the plasma of the control after day
3, 6 and 9 is instructive to the fact that the experimental pathogen
(P.aeruginosa) had negative effect on the organs (liver, kidney etc..)
of the experimental fish exposed to 0.0ml Zea mays husk extracts
(control) and could have altered the permeability and strength of the
cell organelles to utilize these enzymes [31,35,36] which can nega-
tively affect protein metabolism and cellular damage in the organs.
However after day three (3), six (6) and nine (9) of exposure to corn
husk aqueous extracts (Figure 4.2-4.4) there were restorations (re-
duced) in the enzymes activities in the treated groups (10ml, 20ml
and 30ml zea mays husk aqueous extracts).This could be as a result
of the medicinal phytochemicals in zea mays husk extract [6] which
have been reported to be antibacterial with the ability to thicken the
cell membranes of the fish internal organs and reduce the potency of
the experimental pathogen (P. aeruginosa ) on the fish [19,37].

Effects of Zea mays husk extracts on Bilirubin Presence in
Plasma of P. aeruginosa infected C. gariepinus

According to Hastuti ef al [38], the liver outside other functions is
involved in the conjugating and secreting of bilirubin which is a pro-
duct of the break down of red blood cells (haem destruction). This is
also supported by Vaglibijaini [39]. High presence of bilirubin in the
blood indicates abnormal break down of red blood cells or reduced
absorption of bilirubin by the liver, and it is indicated by the presence
of yellow pigmentation [40]. Bilirubin is conjugated in the liver, and
high presence of conjugated bilirubin in the plasma depicts liver

malfunction. Fish affected with high bilirubin presence (hyperbiliru-
binemia) suffers from insufficient red blood cells which manifest as
jaundice (yellow pigmentation) in the liver, body fat, spleen etc [41].
Fish with high presence of bilirubin in their blood increases liver en-
zymes such as ALT by more than 10% [42]. Both Abbas er al [43],
and Tsai and Tang [44] agreed to the fact that high presence of bi-
lirubin in the blood is a product of imbalance process of red blood
cell breakdown to bilirubin and the ability of the liver to conjugate
it, a process that depicts bile duct injury. In this study, there were si-
gnificant increase in the total bilirubin (TB) and conjugated bilirubin
(CB) after infecting C.gariepinus with P. aeruginosa and the increase
continued in the untreated group (0.0ml zea mays husk aqueous ex-
tract) after 3, 6 and 9 days of treatment. Similar results were reported
by Hastuti e al [38] when total conjugated bilirubin was investigated
in jaundice and healthy catfish, and Anagor et al/ [45] when African
catfish was experimentally infected with single and mixed Escheri-
chia coli and Salmonella gallinarium. Increased presence of TB and
CB after the infection period (Figures 4 & 5) depicts high breakdown
of red blood cells or inability of the liver to conjugate the bilirubin i.e
liver dysfunction [45]. However in the infected fish exposed to the
various concentrations of the zea mays husk extracts (10ml/1, 20ml/1
and 30ml/1). there were TB and CB diminution, revealing restoration
to the process of red blood cells destruction and bilirubin removal by
the liver. This could be as a result of the antibacterial properties of the
phytochemicals contained in the zea mays husk aqueous extract or the
boosting of the fish immune system by the phytochemicals to reduce
the virulence of the experimental pathogen [19,46].

Effects of Zea mays husk on the Condition factor of Paeru-
ginosa infected C.gariepinus

The condition factor is the ratio of the weight of the fish to three
times its length express in percentage and it expresses the condu-
civeness of the fish environment [24].This can be said to be true if
the environmental conditions across the experimental treatments are
the same. In this study the environmental conditions were the same,
and the condition factor was based on the presence of the experi-
mental pathogen in the fish, and concentration of the zea mays husk
extracts as express in the weight and length of the experimental fish.
The weight of the experimental fish before infection was significantly
high compare to the weight after nine days treatment in the untreated
group (0.0ml zea mays husk extract ) this is because of the nega-
tive pathogenic effects in the infected fish that resulted to loss of ap-
petite [6]. The group treated with 10ml, 20ml, and 30ml of the zea
mays husk increased in weight after nine days treatment. This could
be as a result of some phytochemicals such as phenols, steroids etc
contained in the zea mays husk [19, 27] which may have stimulated or
maintained appetitie in the experimental fish [47-49]. The length of
Clarias gariepinus increased in both the untreated and treated groups
after infection, and the condition factor decreased after infection in
the 0.0ml but increased in the rest 10ml, 20ml and 30ml/L of zea
mays husk extracts. The increase in the condition factor as a result of
continuous weight increase in the treated groups shows that the fish
are in good condition.

Conclusion

Zea mays (corn) husk are seen littered all over our communities
as wastes. This study have gone a long way to express the usefulness
of this waste product. The result of this study reveals that the zea
mays husk extracts at the used concentrations has the potency of
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restoring enzymatic and bilirubin alterations, and the condition fac-
tor in Clarias gariepinus infected with bacterial pathogen such as P.
aeruginosa, due to loss of appetite resulting to loss of weight. The
result also confirms that excess bilirubin in the plasma of the infected
fish is a sign of malfunctioning of the kidney and undue destruction
of the red blood cells. Zea mays husk aqueous extracts can be used as
a therapeutic agent in the practice of aquaculture especially at 10ml
and 20ml per liter of water where it performs best. Other Extracting
medium should be used to compare results since solvent/means of
extraction affects phytochemical content of the plant extracts.

Zea mays husk aqueous extracts should be applied in other as-
pect of Aquaculture such as growth and flesh quality. Zea mays husk
aqueous extracts should be applied in other farm animals for it’s me-
dicinal values.
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