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ABSTRACT

Introduction

Turmeric (Curcuma Longa) is a thizomatous, perennial plant, flowering in nature, belonging to the
ginger family. It's potential therapeutic benefits, has led to an increase in its consumption globally.
Despite severe studies on turmeric there is still existing literature gap on the effect of turmeric on
the kidney. This study espoused the potential nephrotoxic sequel of the kidney following exposure
to turmeric extract in adult wistar rats.

Methods

Ethical approval for the study was obtained from the Ethics and Research Committee in the Faculty
of Basic Medical Sciences of the Delta State University, Abraka. 24 adult female Wistar rats, weighing
between 180g - 200g were used as experimental model. They were grouped into 4 groups (A, B, C

and D), and were euthanized at the end of the experimental days and effect of tumeric extract were
studied.

Results

We found that tumeric extract effect on the kidney histology was unremarkable in all groups with
varying doses. Also observed was moderate significant increase in creatinine and urea level in
treated groups when compared with control group.

Conclusions

Obtained upshot suggests that oral administration of turmeric with graded doses and time dependent
showed no microscopic or cytoarchitectural changes, but with a negative functional report.
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INTRODUCTION
Turmeric (Curcuma Longa) is a rhizomatous,

traditional' and medicinal purposes due to its
antioxidant, anti-inflammatory, antimicrobial,

perennial plant, flowering in nature, belonging to
the ginger family. Its phytochemical constituents
include 1, 7-bis (4-hydroxy-3-methoxyphenol-1,
6-eptadiene-3, 5-Dione, and commonly used for

anti-angiogenic and anti-cancer properties.*®
Turmeric (curcumin) exist as a pure crystalline
powder which is soluble in organic solutions
such as ether, alcohol, and olive o0il.° The
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potential therapeutic benefits of turmeric has
led to an increase in its consumption globally,'*"
with several studies showing also the beneficial
nephroprotective effect of turmeric,'*" despite
this, there is still a noticeable increase in the
number of individuals affected by kidney
related diseases, most especially chronic
kidney disease.'®”” Chronic kidney disease is
characterized by progressive loss in kidney
function which affects the excretion of metabolic
byproducts®®. Despite studies on the turmeric,
131920 there is still existing literature gaps on
the upshot of turmeric on the histology of the
kidneys, thus this study sought to investigates
the potential nephrotoxic sequel of the kidney
following exposure to turmeric extract in adult
wistar rats.

METHODS

Twenty - four (24) adult Wistar rats (female),
with weight ranging from 180g - 200g were
used as experimental model and were obtained
from the animal holding facility of the College
of Health Science in Delta State University of
Abraka. Delta State, Nigeria. The animals were
acclimated for two weeks, 2! and were fed twice
daily with unrestricted access to food and water
under standard conditions (12 hours of light and
dark cycle and temperature of about 28 - 31°C) .
The experiment lasted for a period of 3 weeks (21
days). Turmeric (curcuma longa) rhizome seed
used for the study was obtained and pulverized
into fine powder using a blender. Fifty grams
(50g) of the powdered seed was cold macerated
with 0.5L of 80% methanol in water for 72 hours
at ambient temperature (26 - 28°C). The resultant
mixture was filtered using Whatman filter paper
(No. 1), the filtrate was concentrated to dryness
in vacuo at 40°C using water bath to give 9g
(18% weight) of a semi-solid extract which was
then stored in a refrigerator at 4°C until use. 2*
Ethical clearance was sought and obtained from
the Ethics and Research Committee in the Faculty
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of Basic Medical Sciences of the Delta State
University prior to the inception of this research.
This was determined using the resource equation
E = Total number of animals - Total number of
groups, Where E is the degree of freedom for the
analysis of variance A total number of 24 female
adult Wistar rats were used for this study. * This
study adopted an experimental study design,
which entails twenty - four (24) female Wistar
rats were grouped into 4 groups (group; A,
B, C and D). A served as control consisting of
6 rats and B, C and D served as treated group
consisting of 6 rats. This groups the animals also
into 3 sections, with each section having 8 rats.
Sections were labeled accordingly into 7%, 14™
and 21* days respectively for easy identification
and treatment or administration.

Group A: Six (6) Wistar rats received food and
distilled water only (Control)

Group B: Six (6) Wistar rats received 500mg/kg
of turmeric extract, food and water only

Group C: Six (6) Wistar rats received 1000mg/kg
of turmeric extract, food and water only

Group D: Six (6) Wistar rats received 1500mg/kg
of turmeric extract, food and water only.

Table 1. Grouping of rats.
Administration|Group A
days (Control) Group B| Group C (Group D
7" day 2 rats | 2 rats 2 rats 2 rats
14" day 2rats | 2rats | 2rats | 2rats
21 day 2 rats | 2 rats 2 rats 2 rats

The doses of turmeric used for this study
were 500mg/kg, 1000mg/kg and 1500mg/kg
respectively; this was selected based on the
knowledge that the LD, of turmeric has been
evaluated to be 5000mg/kg body weight in albino
rats.”®  Termination of experimental period
stipulated for 7, 21 and 42 days, animals were
weighed and euthanized by cervical dislocation.
Kidney tissues were grossly examined, placed
in tissue cassette and processed manually
under standard histological procedures which
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entails several stages, from fixation using 10%
formal saline, tissue processing comprises
four sections: dehydration (series changes of
the tissue in alcohol with time dependency),
clearing (series changes of the tissue in xylene
also with time dependent), infiltration (series
changes of the tissue in paraffin wax also with
time dependency) and embedding (preparation
of tissue block, using a mold), sectioning (using
a microtome at 5 to 7um), staining (using H and
E and special stains), mounting (using DPX)
and photomicrography. %  # Prepared Slides
were viewed and tissue images were captured
“CARL ZEISS

(Primo Star)” of about 8.3 mega pixel camera,

using digital microscope
connected to computer. Obtained micrographs
were interpreted to know the histological and
cytological effects of turmeric on the kidneys.

RESULTS
Sections of the kidney showed the cortex and
medulla. Glomeruli are present in the cortex

Figure 1. A1-C1: Sections of the kidney for H and
E (x400) for group 1 (control), A2 — C2: Sections
of the kidney for H and E (x400) for Group 2
(500mg/kg body weight of tumeric extract), A3
- C3: Sections of the kidney for H and E (x400)
for Group 3 (1000mg/kg body weight of tumeric
extract) and A4 — C4: Sections of the kidney for
H and E (x400) for Group 4 (1500mg/kg body
weight of tumeric extract)

P — Podpcyte, SC — Squamous cell of bowman’s
capsule, GC — Glomerular capillary, JGA -
Juxtaglomerular apparatus (Table 2).

Table 2. Effect of turmeric on the Urea and Creatinine level in female Wistar rats.
DAY 7 DAY 14 DAY 21
Group Creatinine Creatinine Urea Creatinine
Urea (mg/di Urea (mg/di
(mo/dl) | (mgjdn) (mo/d) | “(mg/a) | (mg/d)) | (mg/d)
A (Control) 15.80%+1.28 0.62+0.04 18.69+1.32 0.78*+0.05 | 22.34*1.56| 0.84*+0.06
. 20.70%1.47 1.13%0.09 23.40+0.87 1.55+0.08 | 27.78+0.34| 1.94+0.07
(500mg/kg)
< 24.80+0.96 1.28+0.16 24.70%0.36 1.76+0.06 | 27.12+0.56| 2.08+0.13
(1000mg/kg)
B 26.40+0.74 2.07+0.23 27.70%+1.28 2.69+0.14 | 29.59+1.69| 2.89+0.09
(1500mg/kg)
while tubule extends from the cortex to the DISCUSSION

medulla. The connective tissue of the glomeruli
capillary epithelium and tubular cell all show
intact features also seen are stroma blood vessel.
Result obtained at various days respectively (7,
14 and 21) depicts features of normal kidney
tissue in all groups with varying doses.

Key: G - Glomerulus, BCS - Bowman capsule
space, PCT - Proximal convulated tubule, DCT

- Distal convulated tubules, N - Nephrocyte,

The kidney as an organ for excretion, plays a vi-
tal role in term of excretion of biological waste
products. % This study demonstrated that oral
administration of graded doses of turmeric ex-
tract, showed non remarkable histological effect
on the kidneys, this may be due to short term
exposure and the probable therapeutic proper-
ty possessed by turmeric and then undergoing
through first pass effect thereby reducing its
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potency by intestinal enzymes in the gut wall
similar to a treatise conducted by Ahama et al.,
2023. 3% Antolioli et al., 2012 recorded similar
findings,* where turmeric decreases adenosine
deaminase with resultant modulation of inflam-
matory cascade which protects the kidneys from
renal injuries. Homeostatic distortion in cellu-
lar function without anatomical manifestation
may show physiological alterations, findings
obtained from the serum parameters of urea
and creatinine showed a significant rise in urea
and creatinine level in the experimental groups
as compared with the control this is in keeping
with a treatise of Ayodele et al., 2018.% Notice-
ably, this physiologic disturbance occurred in
a dosage related manner, with greater distur-
bance noticed across the group with higher dos-
age and longer duration of exposure to turmer-
ic extract. These findings are in contrast to the
several studies conducted by several authors
of 20923 in which turmeric provided ameliora-
tive and kidney restorative properties possibly
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CONCLUSIONS

This study which has detailed the anatomic
architecture and potential nephrotoxicity
following exposure to turmeric in adult wistar
rats, suggest that oral administration of turmeric
with graded dose and time dependent showed
no microscopic or cytoarchitectural changes, but
with a negative physiologic outcome. However,
a long term study is needful to explicate the
effects of turmeric on the histology of the kidney
and to verify an appropriate dose duration of
tumeric intake in consideration with its efficacy

and safety use.
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