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| IT HOMOGENAT ¢

UMIS SATIVUS FRU ‘ S
OPROTECTIVE EFFECTS ON AUGMENTIN jyp,

HEPA LIVER TOXICITY IN WISTAR RATS D

Abubakar, FA, Otoyede, H.O.B and Bamidale B. A

antibiotic, poses a risk of liver toxicity. highlighy;,. :
This study aimed 1o explore the potential hepatoprotective effp s, = L.
' € iy,

] duced liver toxicity in Wige

it hamaogenate against Augmentin-in ar rats. Thirpy..
ﬁ:mmﬁ 'I-'lil' ),::”lmi 1o six groups. Control, Non-induced (receiving C  sativy, hm:_ 'y
Augmentin-induced (receiving distilled water), Augmentin-induced + silymarin treqgeq 4&3:?
3 Rfin

induced + low dose of C sativus homogenate treated, and Augmentin-induced + high dose o e

treated Evaluation encompassed phytochemical analysis of the homogenate |, ke
parameters. and histological changes Results revealed the presence of a!ﬁuff;:du steroidy ,’;L;
terpenaids. and saponins the homogenate. Augmentin administration induced hepatc IJUrY. evidenced
by elevated serum liver enzymes and altered histology However. supplementation with ¢ gy, r":“
homogenate mitigated these effects, leading to decreased liver enzyme levels and improved histodog
architectuwre These findings suggest the potential hepatoprotective properties of € iutive ‘
homogenate against Augmentin-induced liver toxicity, possibly attributed 1o it phyg, ,,,.,,,”_',.
caonstituents. Further investigations are needed to delineate the underlying mechanisms and e,
implications of these observed effects.

Keywords:  Cucumissativus, fruit homogenate, Augmentin, hepatoprotective
phytochemical, histological

Introduction irreversible harm to the liver or bik

: i ducts, and potentially culminating

T: Hw. . “?'I b“’_"hcmjf’a! malignancies like liver cancer (Blacher
physiological functions, mclud'mg etal, 2013).

detoxification MM' Augmentin, a widely presonbed
: rend M l:llmmnc antibiotic composed of amoxcillin and
it highly clavulanate, effectively tackles bacterd!
from Wm infections like otitis media, sinusi®™
ng &"m bronchitis, skin  infections,
' gemetic  preumonia (Pujagic, 2022). Al
W’ acute liver injury induced :
ijuries, amoxicillin-clavulanate T)’P"’,i

Aloimmune  presents as jaundice, lasting W © *
l‘.ﬁ‘ to weeks, fatalities or chronic damag®
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water-content
plethora of phytocheimcals. mcludmo
carbohydrates, ~ resins, saponins,
sds, tanmins, cardiac glycosades,
Mcmls. phlorotannins, alkalowds,
flavonoids, glycosides, and steroud
' (San et al. 2021).
 Add y, cucumber plants exhibit a
mnge of pharmacologlcal activities,
‘cytotoxic, antacid, carminative,
otective, hypoglycemic, and
idemic effects (Khan er al.

these findings and the observed
of Cucumissativus, the
s of its hepatoprotective
passibly through antioxidant
inflammatory mechanisms,
investigation. Therefore, the
mﬁy aims to assess the
actvity of
fruit homogenate using
1duced hver damage ral
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Material and Metdod
Chemacals
\:x-.m:u s m e stady LU PR TR
\‘W-.rrq maraictared by Glave
Wellvome (Mayemne, Framoe)l and
Silybog- ™0, manufacthured by Mo

Labs Lyd (Silvenarin Spoot, Hosw
633 126 Inda) Addhtionally, all othes

chenmcals and reagents wilized were of
analytwal grade

Collection of Plant Material

The fruit of Cucumissativus
procured from a local  market
Subsequently, the plant specimen will
undergo  authentication  al
Department of  Plant
Herbarium, Faculty of Life
Unmiversity of llonn, Honn,
where a voucher
(UILHO0 1/ 1790.2024)
deposited.

WA

the
Hiclogy
SCIONCOS,
?\;I}!N [
specinen

has b

Preparation of fruit homogenate
The cucumber fruit underwent @
thorough rinse in clean water belor
being homogemzed with an  elecir
blender (Mazeda Mill, MT 4100,
Japan). Subseque atly. 1t was preserved
in an airtight container and reftige rated
at 4°C until needed

Hepatoprotective Assay.

The in vivo hepatoprotective activity ol
Cucumissaivus fruit homagenate mu;
assessed using the Augmentin 1I|11I|u.|4.
hepatotoxicity test 1 rais Ih: .u:i:n:l:
(n=6) were randomly divided ik
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before the expenment under standard
laborstory comditioms, with acoess o
dsuliod water ad ibatum. After fasting,
cach recerved the respective dose
of the st solution orally once duily for
12 comsecutive days. On the 12th day,
oral admumssranon of Augmentin was

wd 3 bowrs affer the last

1

- rod via Cervical digia.
liver  thasues  wope | V8tig,

., R,
histopathological v!nlitlliugi:;lw.j g

by

The collected serum Wi
standard  methods Tow

enzymes.  Levely
aminotansferase (ALY

phosphatase  (ALP), gy 4l
aminotransferase (AST) "
dﬂemunpd utthzing the “ltnch.%
Automatic Chemical Analyze o

¥ analyg

Non-enzymatic lver Parametey

Serum  albumin concentration  yy
assessed following the method Outhmed
by Doumas er al (1971), while senm
biltrubin concentration was determed
using the method described b
Jendrassik and Grof (1938). Serm
globulin levels were  messud
mﬁing 0 the method outlined by
Tietz (1995), and total protem wa
determined utilizing the biuret methad
as descnbed by Gomall er o/ (1949

Histopathology

The liver tissue was cxcised an
preserved in  10% formaln, 0
subjected to dehydration throg !

ethanol senes (80 “‘::
wed by clearance in xylend
n paraffin w
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| in the liver.
: hological changes 1 .
e v:r gections the severity of hepatic

o | the method
cording o

wgﬂybot‘l.;y El-Beshbishy ef al. (2010)

:.:m minor modifications,

gratistical Analysis

were presented as the mean +
:::dd:: error gf mean (SEM) fmrp SIX
determinations. One-way Analysis of
varance (ANOVA)  followed by
puncan's test was used for statistical
analysis. A p-value of less than 0.05
was considered statistically significant
(Mahajan, 1997). Graph Pad Prism 5
and SPSS 16.0 (SPSS Inc., Chicago,
Minois, USA) were used for data
analysis.

Results

Table | presents the phytochemical
constituents found in the
Cucumissativus homogenate, including
saponins,  terpenoids,  coumarins,

glycosides, steroids, and alkaloids, with
concentrations of 0.047, 0.14, 0.15,
063, 526, and 46.78 mg/100g,
“M '*N}fj‘.
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were further evaluated and scored for

Table 2 illustrates the impact of serum
concentrations of selected liver function
indices in rats orally administered
Cucumissativus homogenate at doses of
2.0 and 4.0 mg/kg body weight for 12
days. The serum protein concentration
of the induced but treated groups
showed no significant difference
(p>0.05) compared to the control group.
However, it exhibited a significant
decrease (p<0.05) when compared to
the untreated group, yet demonstrated a
favorable  comparison  with  the
Silymarin-treated group. A similar trend
was observed in the concentrations of
serum albumin, globulin, and bilirubin
when compared to their respective
controls.

Figure 1 illustrates the impact of serum
activities of transaminases in rats orally
administered Cucumis sativus
homogenate at doses of 2.0 and 4.0
mg/kg body weight for 12 days. The
levels of aspartate transaminase (AST)
and alanine transaminase (ALT) in the
homogenate-treated group showed no
significant difference (p>0.05)
compared to the control and Silymarin-
treated group, but exhibited a significant
decrease (p<0.05) compared to the
untreated group.
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ly, for lactate dehydrogenase

), the group freated with 20

. homogenate  showed  no
-yl difterence (pr0.0%5)
ﬂ’“ﬁm‘m the control, while at 4.0
homogenate, both the induced

and non-induced  groups  showed 4
compared to  the control
However, all treated groups showed o
significant decrease compared 1o the

upu'elted group.
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Figure 2show the effect of serum
i activities of transaminases m rats orally

admmstered Cucumis sativis
} homogenate at doses of 2.0 and 40
mgkg body weight for 12 days The
acimities of acid phosphatase (ACP).
l alkaline phosphatase  (ALP), and
E gamma-glutamy! transferase (GGT) in
the homogenate-treated group showed
no  significant  difference  (p-0.0%)
compared to the control and Silymarin-
treated group, but exhibited a significant
decrease  (p<0.05) compared 0 the
untreated group.
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Figure 2. Effect of Cucumissativus
homogenate on selected liver enzyme
activities in rats treated for 12 days

Vilues are means + SEM of five
replicates. Values in the same column
with  different superscripts  are
significantly different (p<0.05).
ACP=Acid phosphatase: ALP=Alkaline

phosphatase, GGT=Gamma-
glutamyltransferase.

Plates 2-6 display photomicrographs of
rat liver cross-sections, illustrating the
histomorphology of each experimental
group. The shdes provide clear
definition of liver structure, highlighting
its histological components including
parenchyma, stroma, and sinusoids. The
parenchyma, represented by hepatocytes
(indicated by black arrows). s
surrounded by connective tissue and
vessels forming the stroma, while the
sinusoids (indicated by yellow arrows)
are  capillaries traversing  between
hepatocytes, observed ar high-power
magnification (x100).
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In the control group, a central vein 1s
evident, characterized by medium-sized
nuclei and well-separated hepatocytes
along the smnusoids. Conversely, the
untreated rats displayed a central vein
with conspicuous large-sized nuclei and
similarly well-separated hepatocytes.
The treated groups exhibited central
vens with smaller-sized nuclei,
resembling the control, and hepatocytes

Plate | Photomicrograph of the
hiver of rat administered .5 mL

distilled _ Wwater mgkg A '
t}plcally-sged halo-spaced typjcag“ -si u%mcmm
central  vein  surrounded by .;entm]y ,Z'e
densely distributed hepatocytes, "

Mild atrophy of centra] vein is

Plate 4: Photomicrogmph of the |
: e li
~ of rat ]nduced with son@::; 4
~ Augmentin byt treated wj liver o

3 2.
mg/kg Cucumissativyg homo .

Bstributed hepatocytes.

P_Iate 2 thomicrograph of the
showing liver of rat induced with 20 rat induced with

halo-spaced Sylimarinshowing
Surmounded by ¥
ted hepatocytes. densely
central vein and )
Sinusoidal space

dcpscly distriby
Mild atrophy of
dilation of the

lﬂmicrograph of the  Plate 6: Photomicrograph

y . . mm
10WIng typically-sized halo-spaced > .

well-separated by SINusoids

Overall, liver hiSIOIOg}' R

control and treated group dcm: the
well-conserved hepatocyte et ated
vacuolated cytoplasm Fiar ”3. o
delineated sinusoids withoy, ln*‘-[:f"'
by inflammatory cejs . -
degenerative changes,

normal hepatic integrity.

Ne
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Plate 3: Photomicrograph of the liver of
with 80 mg/kg Augmentin but

with 100 mgkg
typically-sized halo-
Spaced central vein surrounded by

showing  treated

distributed hepatocytes. Mild
atrophy of central vein is apparent

of the 1*®

: y mp¥
ed with 80 mgkg of rat administered "T: A
treated with  Cucumissarivus homogens® = .,

ngced ¢
: Cu ; callv-sized halo-pscs
ntral vein surrounded by densely Mogenate showip QR yplceliy-cind y

: g ]
€ typically-sized vein surrounded

tral vey . ocytes
by densely distrib VeIn surrounded  distributed hepatoc
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W sl scoumulation
‘:ilﬂliﬂ the liver, exacerbating liver
(Agatemor ¢ al, 201%, Lj o
i ”"";:’m;':" i dilly diow
. wnd ve n daily diets
ﬁﬁ;‘:ﬂ strongly linked 10 4 reduced
of eardiovascular and  chronic
including  liver  ailments
(Wallace et al, 2020), Raw materia)s
sourced from plants’ seeds, roots, stems,
eaves, and fruits serve as  he
foundation  for  modern  drug
development (Nwokonkwo and Okeke,

Ei

£93 }
: -.g
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This study delves into the potential
dmpact of Cucumissativus homogenate
on liver health in rats afflicted with
Augmentin-induced  liver  damage.
Cucumissativus, u vegetable rich in
bioactive  compounds  such  as
cucurbitacing, vitexin, and orientin,
holds  promise as prophylactic  and
curalive agents for managing various
ton-communicable diseases, including
- liver disease, diabetes mellitus, obesity,
- vncer, and cardiovascular ailments
il et al, 2017; Li et al, 2022;
al, 2022; Varela er al, 2022:
" 2023; Rodriguez et al,
m presence  of  saponins,
- coumarins,  glycosides,
and alkaloids n
IS may contribute to liver
consistent  with  previous
mor et al, 2018;

Is, present in significant
Py ' ssativus
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Bunulant  promeries
Mhbak.na!. MIS,MQ.;{
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Polyphenolics and phenols found m

Cucumssativus possess  antioxidant,
anti-inflammatory,  and anticancer
activities, potentially mitigating
conditions

such as Augmentin-induced
hepatotoxicity (Jing et al, 2010

and Bindu, 2015 Karker et al 2016).

Moreover, the presence of saponins in
Cucumis may aid in controlling
cholesterol levels and lessening the
metabolic burden on the liver during
metabolism, enhancing overall liver
health (James ef al, 2010). The study's
significant findings, especially
regarding alkaloids and terpenoids in
Cucumissativus, suggest the

homogenate's potential as an effective
antibacterial agent.

Liver cell destruction leads to the
leakage of tissue content into the
bloodstream, influencing serum protein,
albumin, globulin, and bilirubin
concentrations. Alterations in these
biomarkers may indicate liver damage,
impaired protein synthesis, or other
underlying conditions (Udem er al,
2010; Agarwal, 2021; Levitt and Levitt,
2016; Shimizu, 2008, 2016; Nwikwe
and Balogun, 2021). Remarkably, after
12 days of oral administration of the
homogenate, serum biomarker
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favorably v_vith
preserved liver

Conclusion,

concentrations al igned

n -
the control, suggesung Cucumis sativus homogen

f o lioﬂa!lt)’- dlge
nthetic capability and func _ A ® exhin
i i thereby reversing hepalOprofective  properties
akin to Sllymﬂﬂl;lj- i Augmentin-induced |jve “Clng
in-induced etlects. oI Gmge.
Augmentin-indu rats, potentially attnibuted ,, .- ™
Aminotransferases, ~ including AST, Phy‘“h"“t'“l composition. "
ALT, and ALP, are key indicators of research 18 warranted 1o elucicae, r
liver damage. with elevated levels in the mechanisms underlying o
blood often signifying hepatocellular
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