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ABSTRACT

Aim To investigate the effect of Arabic gum on gentamycin nephrotoxicity in mice kidney.

Methods Forty (40) mice were divided into five groups, eight mice in each. Group one (G1) stands for the
negative control group. The second one (G2) was injected with gentamycin only, while the third one (G3) was
given an Arabic gum orally 10g/kg. The 4th group (G4) was injected with gentamycin for 8 days, and then
followed by Arabic gum orally for 8 days. The fifth group (G5) was injected with gentamycin plus oral
administration of Arabic gum at the same time. A scoring system (+1-+4) was used to grade the histological
features in the kidneys.

Results The results revealed a significant increase in body weight in G3 group only; this group presented a
significant decrease in the level of both urea and creatinine. Group G2 showed a marked elevation in both
serum urea and creatinine. Acute tubular necrosis (+4), in both G2 and G5. In G3, kidney sections presented
mild cell swelling of the tubular epithelium in addition to the normal architectures (score +1), while G4
sections revealed tubular hyalin cast, expansion of glomerular tufts.

Conclusion The research indicates that gentamycin leads to kidney damage in mice. Arabic gum could be a
treatment option although additional studies are required to determine the best dosing and timing, for optimal

effectiveness.
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INTRODUCTION

Arabic gum (AG) is a dried, sticky effusion formed of the poly-
saccharide Arabic gum acid's calcium, magnesium, and potassi-
um salts (1). Gum Arabic (GA) is an effusion from an edible
tree that is used extensively in industry as a stabilizer, thickener,
and emulsifier, most of it is in food industry (2). Several studies
have revealed that Arabic gum is a natural antioxidant, which
effectively guards and treats various forms of intoxication. In
addition to its powerful prophylactic role in cases of chemical
toxicity from trichloroacetic acid, paraquat, and mercuric chlo-
ride (3,4), the latest study revealed that Arabic gum could pre-
vent or treat the toxic appearances of some common drugs,
including gentamicin, indomethacin, aspirin, and acetamino-
phen, as well as some chemotherapeutic drugs (5).

Kidney is an important organ with vital energy dependent
transport process. It is widely exposed to nephrotoxicity or
chronic renal failure (6). Gentamycin is a widely used amino-
glycoside antibiotic for the treatment of bacterial infections.
Therapeutic doses of gentamycin can produce nephrotoxicity in
humans and animals (7). One of the most frequent causes of
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acute renal failure is the use of this antibiotic (8). The harmful
consequences of aminoglycosides, most notably ototoxicity and
nephrotoxicit, have, become increasingly obvious as their usage
increased (9). Nephrotoxicity induced by gentamycin manifests
clinically as nonoliguric renal failure due to the accumulation and
localization with Golgi complex of epithelial cells (10,11). Sev-
eral materials have been used for blocking the action of ne-
phrotoxicity, for example Arabic gum, which is a biologically
existing mixture be composed of Ca+, magnesium and potassium
salts of the polysaccharide of gum Arabic acid (12). It is well
known that consuming a significant amount of fibre rich foods
has a variety of beneficial health effects, including lower mortali-
ty in people who consume a lot of whole grains (2). Gum Arabic
is also applied topically to soothe irritated areas and orally to treat
intestinal mucosal irritation (13). Additionally, it has demonstrat-
ed to diminish urinary nitrogen elimination by rising urea and
preventing gentamycin induced nephrotoxicity (14,15). Moreo-
ver, it enhances zinc absorption and stimulation of sodium and
water absorption in diarrhea (16). Gum Arabic is well tolerated
and has considerable positive benefits when given to people
with chronic kidney disease (CKD) who are experiencing a
progressive decline in their kidney function (2).

This study attempts to check whether a treatment with Ara-
bic gum powder would have an effect on the pathological
changes from gentamycin nephrotoxicity in mice.
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MATERIALS AND METHODS

Materials and study design
Forty male mice weighting 22-25 gram were used for the exper-
iment. The mice were housed under normal stable temperature
and 12hrs day — night cycle, fed ad libitum. The mice were
housed in the Laboratory for Animals at the Department of
Pathology and Poultry Diseases of Veterinary Medicine in Mo-
sul University. This study was conducted between April and
November 2022.

Ethical approvals for handling laboratory animals in a hu-
mane manner were obtained from the College of Veterinary
Medicine, University of Mosul.

Methods

Animals were divided in five groups with eight mice in each.
Group one (G1), which was considered as a control group, re-
ceived only normal diet and water throughout the period of the
study. The second group (G2) received daily intraperitoneal in-
jection of gentamycin 40 mg/kg of body weight (BW) for eight
days (Gentamycin Megental, Sandoz, Parma, Italy). The animals
of'the third group (G3) received Arabic gum orally 10g/kg of BW
even for eight days as the 2nd group (Dar Savnna Ltd., Khar-
toum, Sudan). Group four (G4) received 40 mg/kg BW of gen-
tamycin intraperitoneally for eight days then Arabic gum orally in
the dose 40 g/kg BW. Group five (G5) received gentamycin in
the same dose and period as the group G4.

In the end of the experiment, all 40 male mice were starved
for 12 hrs. For the examination of blood samples to detect both
urea and creatinine using commercial kits (Biolabo, Maizy,
France), blood samples were collected from orbital sinus orbital
region under general anesthesia.

Histopathological examinations. Hematoxylin eosin (H&E)
staining and light microscopy analysis of the kidneys from all
groups were performed after they had been fixed in 10% neutral
buffer formalin and processed to paraffin wax (Formalin Fixed
Paraffin Embedded Tissue - FFPE) (17). They were evaluated
and assigned according to scores: 0=normal, 1=centric tubular
epithelial degradation and hyaline cast, 2=tubular epithelial ne-
crosis and apoptosis, 3=more than half continual tubular epitheli-
al desquamations with necrosis and apoptosis, and 4=complete
tubular necrosis.

Statistical analysis

The data were analysed using one way analysis of variance
(ANOVA). If the ANOVA test results showed a difference
(p<0.05) it suggested that at least one group was significantly
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different from the rest leading to additional analysis to pinpoint
specific variations among groups.

RESULTS

The impact of gentamycin and Arabic gum on body weight and
renal function parameters (urea and creatinine) showed a signif-
icant decrease in body weight and a significant increase in urea
and creatinine levels in the G2 group compared to the control
group indicating nephrotoxic effect of gentamycin on renal
function and body weight.

A significant increase was found in body weight and a de-
crease in urea and creatinine levels in the G3 group compared to
the control group, suggesting that Arabic gum may have a bene-
ficial effect on improving renal function.

An increase in body weight compared to the gentamycin
group alone (G2), with a substantial increase in urea and creati-
nine levels was noticed in the G4 group (gentamycin then oral
administration of Arabic gum); this indicates that Arabic gum
may partially mitigate the toxic effects of gentamycin, but it does
not completely eliminate them.

The G5 group (gentamycin plus oral administration of Ara-
bic gum) also showed an improvement in body weight and a
decrease in urea and creatinine levels compared to the gentamy-
cin group alone (G2) suggesting that administering Arabic gum
after gentamycin may help reduce the damage caused by gen-
tamycin administration of Arabic gum and decreased the eleva-
tion of urea and creatinine (Table 1).

Mice treated with gentamycin (G2) revealed acute tubular
necrosis (+4), sever acute tubular necrosis and cell swelling in
some tubules with haemorrhage (Score 4) (Figure 1).
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Figure 1. Histological sections of mice kidney treated with gen-
tamycin show acute tubular necrosis (black arrows) and cell swell-
ing in some tubular epithelium (yellow arrow) (left); severe acute
tubular coagulative necrosis (black arrows) and expansion of
glomeruli tuft (yellow arrow) (right) (100x; H&E stain)

Histological section of mice kidney treated with Arabic gum
(G3) showed normal architecture of the kidney tissue, congestion
of blood vessels and mild epithelial cell swelling (Score 1)
(Figure 2).

Table 1. Impact of Gentamycin + Arabic gum on body weight and renal function parameters

Parameter Mean+ Standard Error
Gl G2 ( Af;:bic G4 G5 (

(control) (gentamycin) gum) (Gentamycin then Arabic gum)  Gentamycin + Arabic gum)
Body weight 18.1442.1 15.3621.3* 21.541.5% 22.342.1%1 23.1142.2%1
(gm) (gram)
Urea 4742.1 610.02* 36+1.8%f 40£2.3%118 98.2411.9%1
(mg/dL)
Creatinine % %
(mg/dL) 0.78+0.04 0.90+1.02 0.75+0.01% 0.80+0.02§ 1.95+0.46*t1 11

*difference from control; tdifference from G2, idifference from G3, §difference from G4, Ildifference from G5
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Figure 2. Histological section of mice kidney treated with Arabic gum shows normal architecture of the kidney tissue (left) (40x); conges-
tion of blood vessels (black arrow) and mild epithelial cell swelling (yellow arrow) (right) (100x; H&E stain)

Histological section of mice kidney treated with gentamy-
cin then with Arabic gum (G4) for 8 days showed tubular hyalin
cast (Blue arrows), expansion of glomerular tufts (Score 2)
(Figure 3).

Figure 3. Histological section of mice kidney treated with gentamy-
cin then Arabic gum for 8 days: shows mild expansion of glomerular
tufts (black arrow), mild vacuolar degeneration or cell swelling
(yellow arrows) (left); mild tubular necrosis (black arrow), and
haemorrhage (yellow arrow) (right) (100x; H&E stain)

Histological section of mice kidney treated with Gentamycin
plus Arabic gum for 8 days (G5) showed severe tubular necrosis,
congestion of blood vessels and dilation of urinary space as well
as severe congestion associated with thickening of blood ves-
sels and tubular necrosis (Score 3) (Figure 4).
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Figure 4. Histological section of mice kidney treated with Gentamy-
cin plus Arabic gum for 8 days shows presence of hyaline casts in the
tubular lumen (black arrows), and glomeruli atrophy (yellow
arrows) (left) (40X); severe coagulative necrosis (black arrows) and
haemorrhage (yellow arrows) (right) (100X; H&E stain)

DISCUSSION

Gentamycin nephrotoxicity handles 10-20% of all cases of acute
renal failure according to experimental studies and is an oldest
medication for treating severe illnesses (18). It is a major compli-
cation of the gentamycin therapy. Therefore, the conversion of
nephrotoxicity would enhance its clinical value. Several material
functions as antioxidant and anti-toxic have been used to melio-
rate gentamycin nephrotoxicity. The present study focused on the
effect of Arabic gum on the renal damage induced by
gentamycin.
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The research findings revealed that treating mice with gen-
tamicin at a dosage of 40mg/kg body weight for 8 days led to
kidney damage. The results indicated nephrotoxicity caused by
gentamicin showing harm elevated urea and creatinine levels
and decreased body weight. Conversely, Arabic gum seemed to
offer protection against this toxicity with improvements in body
weight, renal function markers and tissue structure in groups
G4 (gentamycin then oral administration of Arabic gum)) and
G5 (gentamycin plus oral administration of Arabic gum).

In the G5 group receiving both gentamicin and Arabic gum
concurrently there was an improvement compared to the gen-
tamicin group. However, some residual damage persisted as seen
in the remaining damage and renal function markers. This sug-
gests that, while Arabic gum can alleviate some of gentamicin’s
effects, its effectiveness may be limited when used together.

In group G4 where Arabic gum was administered after gen-
tamicin exposure the improvements in kidney health and renal
function were more significant. This indicates that administer-
ing gum following exposure to gentamicin could be more effec-
tive, in reducing the damage.

Reduction in blood urea and creatinine in addition to meli-
orated body weight and histological pictures of the kidney in
the group treated with Arabic gum have an agreement with
those who elucidate moderate amelioration of histological and
biochemical parameters after acute gentamycin nephrotoxicity.
An indication for the ability of Arabic gum to affect or block

~ the action of gentamycin may be due to the ability of Arabic

gum to act as an antioxidant, since the mechanism of action of
gentamycin to induce nephrotoxicity takes place by oxidative
stress (released oxygen free radicals); it has been well demon-
strated in many experimental animal models (19). On the other
hand, Arabic gum may prevent or diminish the accumulation of
amino glycoside in proximal convoluted tubules epithelial cell,
lead to membrane structural disturbances and cell death by
reactive oxygen species involvement (20). An injury of tubular
epithelium produced by gentamycin takes place via several
mechanisms including peroxidation of membrane lipid, protein
denaturation and DNA damage (21). In the G4 group admin-
istration of Arabic gum, mild melioration occurred in histologi-
cal pictures; it may be due to the fact that the period of the
experiment (eight days) was not enough for complete meliora-
tions, so it needed prolonged period to give reliable results.
Those mild meliorations of Arabic gum occur due to the
ability of scavenging oxygen free radicals, and in addition to
Arabic gum have the ability to induce an elevation of nitrogen
excretion in faeces providing an additional approach to lower-
ing severe urea nitrogen (19). Some reports elucidate that Ara-
bic gum works as a nephroprotective agent and would be ab-



sorbed before excreting any effect on renal function through
enterosorbents’ activity (22). Hyaline cast is the main change
that occurs in the kidney and it may be formed due to dimin-
ished tubular reabsorption of protein, causing accumulation of
these proteins within the tubular lumen. Hyaline casts are com-
posed of solidified Tamm- Horse fall mucoprotein, which is
secreted by renal tubular cells (23).

Study limitations: we used 8 mice per group which may
limit the generalizability of the results; findings derived from
mice may not be directly applicable to humans. Furthermore,
long-term analysis and molecular mechanisms were not studied
neither were the long-term effects and molecular pathways of
Arabic gum evaluated.

This study demonstrates that gentamycin induces signifi-
cant nephrotoxicity in mice, as observed through changes in
body weight, renal function parameters, and histological dam-
age. Conversely, Arabic gum shows a protective effect against
this toxicity, with notable improvements in renal function and
kidney tissue, especially when administered after gentamycin.
These findings suggest that Arabic gum may be a promising
adjunctive therapy for reducing the harmful effects of gentamy-
cin treatment. However, further studies are needed to determine
optimal doses and timing of Arabic gum administration to en-
sure maximum efficacy.
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