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IntroductIon
Juniperus L. comprises about 70 species and 36 va-

rieties (1).  Juni¬perus genus is recognized as an excep-
tional source of antioxidants (2), and antimicrobial activ-
ity (3), also they are used as rheumatic, antiseptic, car-
diac, diuretic, and stomachic drugs (4,5). In addition to
anti-cancer (6), analgesic, anti-inflammatory and antibac-
terial activities (7). Furthermore, J. oxycedrus is used for
bronchitis, parasitic disease, and urinary infections in
folk medicine (8-10).

Juniperus oxycedrus consisted from flavonol,

flavones, terpenes, volatile oil, sesquiterpenes, resin,
tannin, and monoterpenes. Cade oil comprises (17-
26)% phenols mainly guaiacol about 12%, cadinene
(sesquiterpene), alcohol (cardinal) and carburs. The
principle constituent in Juniperus oxycedrus Tar is
cadinene, a sesquiterpene, but guaiacol and cresol were
also recognized (11-13).

Inflammation is an innate response of immune sys-
tem to injurious stimuli, such as damaged cells,
pathogens, toxic, or irradiated compounds (14), and acts
by eliminating harmful stimuli and introducing the
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SUMMARY. Inflammatory control is essential to diminish injury and make renal injury treatment sim-
pler. Proposed therapeutics have primarily targeted pro-inflammatory variables. Juniperus oxycedrus
was frequently used to treat a variety of infectious disorders, hyperglycemia, obesity, TB, bronchitis, in-
flammation, and pneumonia. Juniperus oxycedrus twigs and leaves were defatted with n-hexane using
Soxhlet apparatus then the residue of plant material dried and re-extracted sequentially by two different
solvents Ethylacetate and methanol. The pro-inflammatory markers IL-1 and iNOS, as well as the poten-
tial kidney biomarker KIM-1, TNF-α, and transcription factor NF-KB were measured using the Real-
Time Quantitative qPCR method. The results showed that Juniperus oxycedrus Ethylacetate and
methanol extracts inhibit IL-1β, iNOS, TNF-α, NF-KB, and KIM-1induced by LPS significantly (p<0.05)
in 200 and 400mg/kg/day of both crude extract. In conclusion the data suggest that ethylacetate and
methanol crude extracts have strong anti-inflammatory and reno-protective effects in acute kidney in-
jury induced by LPS in a mouse model, which were demonstrated by the hampering effect on KIM-1, IL-
1, NF-KB, TNF-α, and iNOS mRNA expression levels via NF-KB signaling pathways inhibition. 
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healing process (15). Prostaglandins (PGs), nitric oxide
(NO), and inflammatory cytokines including inter-
leukin-1 (IL-1) tumor necrosis factor (TNF) are among
the inflammatory mediators that macrophages release
after becoming activated by pathogens. Anti-inflamma-
tory drugs focus heavily on inhibiting these mediators
and cytokines because their excessive production and
protracted secretion are linked to a number of acute
and chronic inflammatory disorders (16).

The  main element of Gram-negative bacteria, via
downstream signaling cascades toll-like receptor (TLR)-
4 activated that control immune responses in
macrophages, including mitogen activated protein ki-
nase (MAPK) and nuclear factor-κB (NF-κB) / in-
hibitory κB (IκB) pathways (17-19). The classical MAPKs
are JNK, ERK, and p38 MAPK. Activation of MAPKs
and NF-κB/IκB pass on the signal for inducing tran-
scription activity of activator protein-1 (AP-1), and in-
flammation-related genes transcription is regulated by
NF-κB, such as inflammatory cytokines, cyclooxyge-
nase-2 (COX-2), and inducible nitric oxide synthase
(iNOS)(20,21).

The complex illness known as acute kidney injury
(AKI) is recognized by a sudden drop in kidney func-
tion and the retention of metabolic waste products
(22,23). After an injury, cells quickly lose their cytoskeletal
integrity and membrane polarity, and they perish
through necrosis and apoptosis. Drug-induced AKI
particularly targets cells in the proximal tubule of the
kidney (24,25).  Dysfunction damaged the tubular epithe-
lial cells, which may trigger the production of cytokines
and the attraction of inflammatory cells (26). Activated
leukocytes and tubular epithelial cells both release a
range of inflammatory mediators, such as IL-1, TNF-,
IL-8, IL-6, TGF-, IL-18, MCP-1, MIP-2, and RANTES
(27,28). Interferon regulatory factor-1 (IRF-1) is a tran-
scription factor that has been linked to pro-inflamma-
tory signaling after acute kidney damage that is report-
edly stimulated by reactive oxygen species (29).

KIM-1
Ichimura et al. discovered the type I membrane

protein known as kidney injury molecule (30). KIM-1 is
a new biomarker that can be used to identify acute kid-
ney damage. Ichimura et al. used representational vari-
ance analysis to examine variations in mRNA popula-
tions between normal kidneys and kidneys that were re-
newing following reperfusion or ischemia. They
demonstrate that renewed proximal tubule epithelial
cells expressed high quantities of protein and KIM-1
mRNA. In post-ischemia kidneys, the S3 section is ex-
tremely vulnerable to ischemic stress, KIM-1 mRNA
was markedly up-regulated in S3 region of the proximal
tubule (31).

Experimental work
Plant material collection and extraction

Juniperus oxycedrus twigs and leaves were collected
from the north of Iraq in Akra city in July 2020. After
plant collection, it identified and authenticated by the spe-
cialist Prof. Dr. Haees Sayel Jarjes Mohammed Al-Jowary
at college of Agriculture and Forestry, University of Mo-
sul, Iraq. The plant parts about 500 g were cleaned com-
pletely, then dried beneath shade, and ground using a me-
chanical grinder to a fine powder, weighted and subse-
quently subjected to defatting using a Soxhlet apparatus
with  nonpolar solvent as n-hexane; the residue of plant
material was dried and re-extracted with semi polar sol-
vent as Ethylacetate then filter, the residue of plant mate-
rial was dried again and re-extracted with polar solvents
as methanol sequentially then the crude fraction was fil-
tered, concentrated under     reduced pressure using a ro-
tary evaporator to (26.6 g) of Ethylacetate and (92.11 g)
of methanol extracts.

Animal and experimental protocol
The present study done on thirty six albino mice

weighing (20-35 g) that approved by the ethical, and sci-
entific committee of Pharmacy College, University of
Baghdad. Mice were allocated into groups, and kept in
cages at standard conditions of temperature, humidity,
and the light/dark cycle (12/12 hrs.) with free access to
diet (commercial pellets), and water. Mice were randomly
subdivided into six groups (n=6 per group). Group I re-
ceived normal saline 0.1ml for 4 consecutive days then
euthanize on day five; Group II received LPS 10mg/kg
by intra-peritoneal injection, and euthanize after 24hr.;
Group III and Group IV received Ethylacetate crude ex-
tract 200 and 400 mg/kg/day respectively dissolved in
0.5% carboxy methyl cellulose (CMC) using vortex to fa-
cilitate dissolving processes was done at 8:00 AM daily
orally for four days and LPS 10 mg /kg on day 4 by intra-
peritoneal injection then euthanized on day five; Group
V and Group VI received methanol crude extract 200
and 400 mg/kg/day respectively dissolved in 0.5% car-
boxy methyl cellulose (CMC) using vortex to facilitate
dissolving processes was done at 8:00 AM daily orally for
four days and LPS 10 mg /kg on day 4 by intra-peri-
toneal injection then euthanized on day five. Euthaniza-
tion was done in the morning on day 5 (after 24 hrs. of
LPS injection) using diethyl ether followed by cervical
dislocation.

Kidney tissue Homogenate Preparation
At the end of the experiment (on day 5), after eutha-

nization the abdomen was dissected by a midline incision
then the kidneys of six mice in each group were isolated
and washed with cold phosphate buffer saline (PBS, pH
7.4) to remove excess blood and other debris, then the
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tissue was dried with filter paper for PCR analysis and
weighed by sensitive balance. For PCR analysis (50-100
mg) of kidney tissue was added to 1 ml of TRIzol solu-
tion then frozen to be used later.

determination of mrnA expression of KIM-1,
inoS, Il-1β, and GAPdH in kidney tissue

The gene expression levels of iNOS, IL-1β, KIM-1,
TNF-α, NF-kB, and GAPDH in kidney tissue were esti-
mated using the real-time quantitative polymerase chain
reaction RT-qPCR method, which involved kidney tissue
isolation, total RNA extraction and purification, cDNA
preparation and real-time quantitative polymerase chain
reaction (RT-qPCR) steps, and then data analysis.
GAPDH is a housekeeping gene used as a reference gene.

rnA Extraction: 
RNA was extracted from a tissue sample according to

the protocol of the RNA extraction kit. After mice eutha-
nization, (50-100 mg) of  kidney tissue was added imme-
diately to one ml solution of TRIzol, freeze for later use;
RNA was separated total from kidney tissue via using
TransZol Up Plus RNA Kit (TransGen, biotech. ER501-
01) as stated by the manufacturer instructions. DNA-free
total RNA is a reverse-transcribed and by using of cDNA
synthesis supermix (TransGen, biotech. AE311-02) and
EasyScript® one-step gDNA removal complementary
DNA was synthesized. The levels of mRNA expression
of IL-1β, KIM-1, TNF-α, NF-kB, and iNOS were ana-
lyzed by using the SYBR Green Supermix (TransGen,
biotech. AQ131-01) and qRT-PCR. For qRT-PCR pur-
poses analysis, the housekeeping for RNA differences
and quality between samples was GAPDH.
Macrogen/South Korea synthesized the primers, and
their sequences are presented in table 1.

table (1): The primer sequence of genes used in this re-
search

Statistical analysis 
The information was displayed as the mean and

standard error of the mean (SEM). Version 25 of the
Statistical Package for the Social Sciences was used to
conduct the analysis (SPSS, version 25). The Tukey
test and one-way analysis of variance (ANOVA) were
employed to assess group differences. The means of
the various treatment groups were compared using an
independent t-test. When (P<0.05) P value was less
than 0.05, it was believed statistically the significant
differences between groups.

rESultS And dIScuSSIon
Acute kidney injury brought on by sepsis, is con-

sidered a global health concern due to increased inci-
dence rates, significant morbidity, and unacceptable
in-hospital mortality (32). LPS is thought to be the
main contributor to systemic inflammatory response
syndrome (33). During sepsis, LPS is released into the
bloodstream, where it binds to TLR4 and activates a
number of signaling pathways to cause significant in-
flammatory and immune reactions (34). The inflamma-
tory response is thought to be a key aspect of sepsis
as a direct cause of AKI by a significant body of evi-
dence. According to the results of qRT-PCR, the mR-
NA levels of KIM-1, IL-1β, TNF-α, NF-KB, and iN-
OS are up regulated significantly by LPS in kidney tis-
sues of mice model groups when compared with the
normal control group. 

As a result, one of the most widely used animal
models for understanding the mechanisms behind sep-
sis-induced AKI is LPS-induced AKI. Current thera-
pies for septic AKI include early antibiotic delivery,
sufficient vasopressors, and fluid resuscitation. Unfor-
tunately, there is no effective way to prevent this terri-
ble disease, and the most current treatments are inef-
fective and nonspecific (35). Therefore, it appears to be
of great therapeutic significance to find novel, efficient
treatments or medications for septic-AKI.

Natural products have received a lot of attention
as a possible source of useful bioactive compounds
for drug discovery (36). Juniperus oxycedrus L. twigs
and leaves Ethylacetate and methanol extracts are two
of the natural products, have previously been investi-
gated for their potential to reduce inflammation (37, 38). 

Effect of Ethylacetate, and methanol extracts
doses on the gene expression of KIM-1 in renal
tissue of lPS-induced AKI 

KIM-1 was measured to evaluate renal dysfunc-
tion. Numerous studies have established that KIM-1

Primer Sequence (5ʹ→3ʹ direction)
GAPdH
Forward CGGGTTCCTATAAATACGGACTG
Reverse CCAATACGGCCAAATCCGTTC
KIM-1
Forward GGCTCTCTCCTAACTGGTCA
Reverse CCACCACCCCCTTTACTTCC
iNOS
Forward GGTGAAGGGACTGAGCTGTT
Reverse ACGTTCTCCGTTCTCTTGCAG
IL-1β
Forward TGCCACCTTTTGACAGTGATG
Reverse TGATGTGCTGCTGCGAGATT
TNF-α
Forward TAGCCCACGTCGTAGCAAAC
Reverse ACAAGGTACAACCCATCGGC
NF-KB
Forward AAGACAAGGAGCAGGACATG
Reverse AGCAACATCTTCACATCCC
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is a specific and sensitive marker of kidney damage
and a predictor of prognosis, particularly in acute
renal injury (39). For additional examining the influ-
ence of Ethylacetate fraction on tubular injury,
KIM-1 mRNA expression was measured. As pre-
sented in table (2) and figure (1), the statistical anal-
ysis of data revealed that KIM-1 expression was sig-
nificantly raised (P<0.05) in LPS group II when
compared to negative control group I (11.07±2.80
Vs. 2.65±1.18 folds). Besides, Pretreated mice with
F2 200 mg /kg, and 400 mg/kg for four days before
LPS, exhibited a significant decline in tubular injury
marker, KIM-1 level when compared with the LPS
injected mice in group III and IV [(1.38±0.42, and
0.56±0.06 folds) Vs. (LPS, 11.07±2.80 folds)]. On
other hand  pretreated mice with F3 200 mg /kg,
and 400 mg/kg for four days before LPS, also ex-
hibited a significant decline in tubular injury marker,
KIM-1 level when compared with the LPS injected
mice in group V and VI [(2.18±0.50, and 0.48±0.10
folds) Vs. (LPS, 11.07±2.80 folds)]. This study give
a novel result related to the Ethylacetate, and
methanol fraction doses. 

Interestingly increasing the dose of Ethylacetate
and methanol extracts from 200 mg to 400
mg/kg/day resulted in significant attenuation
(P<0.05) (0.56±0.06, and 0.48±0.10 folds) respective-
ly in KIM-1 gene expression when compared to its
expression in renal tissue of mice treated with
200mg/kg of F2 (1.38±0.42 folds), and (2.18±0.50
folds) of methanol fraction in the other hand, there is
a significant variance (P>0.05) in KIM-1 level was re-
vealed in mice treated with 200, and 400 mg/kg/day
of Ethylacetate and methanol extracts according to t-
test, as in table(2) and figure (2). Indeed, KIM-1 pos-
sesses an ideal marker of proximal tubule epithelium
injury because it is expressed in small amounts in a
normal kidney. However, when the kidney is damaged
by ischemia or toxins, KIM-1synthesis is aggravated
in damaged tubular cells and its expression is in-
creased on the apical cell membrane (40). 

Interestingly the co-administration of Ethylacetate
and methanol extracts (200 and 400 mg/kg/day) with
LPS markedly reduced the gene expression of KIM-1.
This could be attributed to the Ethylacetate and
methanol extracts effect in attenuation of inflammato-
ry cytokines in this study and the oxidative insult in
renal tubules as revealed by many studies (41,42). To-
gether with the enhancement of kidney function as
well as the improvement of the pathological features
of proximal tubules, this study can conclude that
Ethylacetate and methanol extracts challenge has a
protective effect on kidney function and against tubu-
lar damage.

table (2): Effect of Ethylacetate and methanol extracts dos-
es on KIM-1 gene expression
Values presented as mean±SEM, (N=6) for each group. 
(*) Denotes a significant difference of LPS model/Group II
as compared to the negative control/Group I (P<0.05) 
(#) Denotes significant difference of treatment Groups (III,
IV, V, and VI) as compared to LPS model/Group II
(P<0.05). 
(^a) Denote significant differences between treatment
Groups III and IV (P<0.05). 
(^b) Denote significant differences between the treatment
Groups V and VI (P<0.05).

Figure (1): Effect of Ethylacetate and methanol extracts
doses on KIM-1 gene expression level in renal tissue of
LPS-induced AKI 
Values presented as mean±SEM, (N=6) for each group. 
(*) Denotes a significant difference of LPS model/Group II
as compared to the negative control/Group I (P<0.05) 
(#) Denotes significant difference of treatment Groups (III,
IV, V, and VI) as compared to LPS model/Group II
(P<0.05). 
(^a) Denote significant differences between the treatment
Groups III and IV (P<0.05). 
(^b) Denote significant differences between the treatment
Groups V and VI (P<0.05).

Effect of Ethylacetate, and methanol extracts
doses on tnF-α level of kidney tissue in lPS –
induced AKI model 

TNF-α is a crucial participant in innate and adap-
tive immunity; it’s pro-inflammatory activities are well
defined which lead mostly to the activation and re-
cruitment of inflammatory cells, cause local activations
of vascular endothelium, nitric oxide release, and
hence local vasodilation, and increase vascular perme-
ability (43). An uncontrollably prolonged and vigorous
inflammatory reaction is the chief characteristic feature

Experimental groups Gene expression
of KIM-1 (fold)

Negative control group I 2.65±1.18

LPS model group II 11.07±2.80* 

Ethylacetate fraction 200mg/kg 1.38±0.42#

Ethylacetate fraction 400mg/kg 0.56±0.06#^a

methanol fraction 200mg/kg 2.18±0.50# 

methanol fraction 400mg/kg 0.48±0.10#^b
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of serious sepsis. Accordingly, the inflammatory medi-
ator TNF-α level was measured and the results are pre-
sented in table (3), figure (2). The level of TNF-α in re-
nal tissue was increased significantly (P<0.05) after 24
hours of LPS injection in group II compared to the
normal saline received group I (P<0.05) (19.39±3.28
Vs. 6.99±4.21 fold). Data analysis also reveal a signifi-
cant difference (P<0.05) in TNF-α level between the
Ethylacetate fraction 200mg/kg/day received mice
and LPS-injected mice (4.98± 1.48 Vs. 19.39±3.28
fold); increase Ethylacetate fraction dose to
400mg/kg/day in group IV also give a significant dif-
ference (P<0.05) in TNF-α level compared to LPS
group II (0.30±0.11 Vs. 19.39±3.28 fold)

Furthermore, raising the dose of Ethylacetate frac-
tion to 400 mg/kg/day showed a significant reduction
(P<0.05) in TNF-α renal tissue level in comparison to
the lowest dose (200 mg/kg/day) (4.98±1.48 Vs.
0.30±0.11). on the other hand methanol fraction at
dose 200 mg/kg/day group V revealed a significant
difference in TNF-α level compared to LPS group II
(3.77±1.11 Vs. 19.39±3.28 fold); beside that increase
methanol fraction dose to 400mg/kg/day group VI
also revealed a significant difference in TNF-α level
compared to LPS group II (1.65±0.19 Vs. 19.39±3.28
fold). Simultaneously, no significant difference
(P>0.05) in tissue TNF-α level was demonstrated be-
tween the dose of 200 and 400 mg/kg/day F3 treated
mice according to t-test. This study exhibited a novel
result of Ethylacetate and methanol extracts on TNF-
α level compared to LPS treated mice.

table (3): Effect of Ethylacetate and methanol extracts dos-
es on TNF-α gene expression
Values presented as mean±SEM, (N=6) for each group. 
(*) Denotes a significant difference of LPS model/Group II
as compared to the negative control/Group I (P<0.05) 
(#) Denotes significant difference of treatment Groups (III,
IV, V, and VI) as compared to LPS model/Group II
(P<0.05). 
(^a) Denote significant differences between the treatment
Groups III and IV (P<0.05). 
(^b) Denote no significant differences between the treat-
ment Groups V and VI (P>0.05).

Figure (2): Effect of Ethylacetate and methanol extracts
doses on TNF-α level in renal tissue in LPS-induced AKI 
Values presented as mean±SEM, (N=6) for each group. 
(*) Denotes a significant difference of LPS model/Group II
as compared to the negative control/Group I (P<0.05) 
(#) Denotes significant difference of treatment Groups (III,
IV, V, and VI) as compared to LPS model/Group II
(P<0.05). 
(^a) Denote significant differences between the treatment
Groups III and IV (P<0.05). 
(^b) Denote no significant differences between the treat-
ment Groups V and VI (P>0.05).

Effect of Ethylacetate and methanol extracts on
Il-1β gene expression in renal tissue in the lPS-
induced AKI 

LPS induces tubular epithelial and endothelial cells
to produce inflammatory mediators such as cytokines
and chemokines, which contribute to the recruitment
of leukocytes into the kidneys (44). With IL-1β, these
cytokines increase the adhesion molecules on en-
dothelial cells such as intercellular adhesion molecule-
1 (ICAM-1), vascular cell adhesion molecule-1
(VCAM-1), and E-Selectin, the generation of other
cytokines and chemokines, and the expression of
“class I and class II major histocompatibility complex
molecules” (45). 

To further assess the Ethylacetate fraction effect
on the production of cytokines in LPS-induced AKI,
the expression of pro-inflammatory IL-1β cytokine
was measured. The real-time PCR data analysis re-
vealed that gene expression of IL-1β in renal tissue
was significantly elevated in the LPS-injected mice in
comparison to the normal saline-injected mice
(9.73±2.39 Vs. 1.79±0.35 fold) as shown in table (4),
figure (3). 

Moreover there was a significant difference in IL-
1β expression level between Ethylacetate fraction at
200mg/kg/day group III when compared to group II
LPS-injected mice (1.68±0.39 Vs. 9.73±2.39 fold), in-
crease the dose to 400mg/kg/day group IV also give
significant differences in IL-1β expression level com-
pared with group II LPS-injected mice (0.76±0.22 Vs.
9.73±2.39 fold). On the contrary, there was no signifi-
cant difference (P>0.05) between group III and group
IV according to t-test.

Notably, the treatment with methanol fraction

Experimental groups Gene expression
of tnF-α (fold)

Negative control group I 6.99±4.21

LPS model group II 19.39±3.28*

Ethylacetate fraction 200mg/kg 4.98±1.48 #

Ethylacetate fraction 400mg/kg 0.30±0.11 #^a

Methanol fraction 200mg/kg 3.77±1.11 # 

Methanol fraction 400mg/kg 1.65±0.19 #^b
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(200 and 400mg/kg/day dose) down-regulated the re-
nal IL-1β mRNA expression and the reduction were
“statistically” significant (P<0.05) (1.15±0.26,
0.44±0.21) respectively when compared to IL-1β mR-
NA expression in renal tissue of mice in LPS model
group II (9.73 ± 2.39). Moreover, the findings of the
current study demonstrated there was no significant
variation (P>0.05) in IL-1β expression among group
V and VI of methanol fraction according to t-test.
This study is a novel one that express a significant ef-
fect of Ethylacetate and methanol extracts on IL-1β
expression compared to LPS group.

table (4): Effect of Ethylacetate and methanol extracts dos-
es on IL-1β gene expression
Values presented as mean±SEM, (N=6) for each group. 
(*) Denotes a significant difference of LPS model/Group II
as compared to the negative control/Group I (P<0.05) 
(#) Denotes significant difference of treatment Groups (III,
IV, V, and VI) as in contrast to LPS model/Group II
(P<0.05). 
(^a) Denote no significant differences between the treat-
ment Groups III and IV (P>0.05). 
(^b) Denote no significant differences between the treat-
ment Groups V and VI (P>0.05).

Figure (3): Effect of Ethylacetate and methanol extracts on
IL-1β level in renal tissue in LPS-induced AKI.
Values presented as mean±SEM, (N=6) for each group. 
(*) Denotes a significant difference of LPS model/Group II
as compared to the negative control/Group I (P<0.05) 
(#) Denotes significant difference of treatment Groups (III,
IV, V, and VI) in contrast to LPS model/Group II
(P<0.05). 
(^a) Denote no significant differences between the treat-
ment Groups III and IV (P>0.05). 
(^b) Denote no significant differences between the treat-
ment Groups V and VI (P>0.05). 

Effect of Ethylacetate and methanol extracts on
inoS gene expression in renal tissue in lPS-
induced AKI 

LPS-associated AKI is accompanied by changes in
blood flow that are strongly influenced by the in-
creased production of NO caused by the cytokine-
mediated up regulation of iNOS. This leads to high
levels of NO, which change renal hemodynamics and
cause peroxynitrite-related tubular injury by causing
RNSs to form locally (46). NO produced by iNOS dur-
ing sepsis modulates glomerular function and causes
systemic vasodilatation. For these causes, selective in-
hibition of iNOS, leaving physiologically present
eNOS intact, might be a superior approach to treat
sepsis-induced AKI (47). Extending the spectrum of
the inflammatory markers measured in this study, im-
portant renal inflammatory player iNOS gene expres-
sion level was evaluated. Data presented in tables (5),
and figure (4) revealed a significant up regulation
(P<0.05) in iNOS gene expression in renal tissue after
24 hours of LPS administration in contrast with con-
trol group (12.83±4.09 Vs. 3.22±0.86 fold).

In contrast, pre-treatment with Ethylacetate ex-
tract at a dose of (200 mg/kg/day) exposed a signifi-
cant down regulation in iNOS gene expression com-
pared with the LPS model group (4.69±0.82 Vs.
12.83±4.09 fold). Additionally, doubling the dose of
Ethylacetate fraction to 400mg/kg/day exhibited a
significant reduction (P<0.05) in iNOS levels in com-
parison to the LPS model group (0.52±0.11Vs.
12.83±4.09 fold). Regarding the impact of Ethylac-
etate fraction treatment among the two doses on the
renal expression of iNOS, the results exhibited a sig-
nificant change (P<0.05) in iNOS mRNA level be-
tween group III and IV in t-test. There was also sig-
nificant differences (P<0.05) in iNOS mRNA level in
methanol fraction doses (200 and 400mg/kg/day) in
group V and VI compared to group II LPS received
mice (3.69±1.26, and 0.45±0.06 respectively Vs.
12.83±4.09 fold). T-test also revealed significant dif-
ferences (P<0.05) between group V and VI.

table (5): Effect of Ethylacetate and methanol extracts dos-
es on iNOS gene expression

Experimental groups Gene expression
of Il-1β (fold)

Negative control group I 1.79±0.35

LPS model group II 9.73±2.39*

Ethylacetate fraction 200mg/kg 1.68±0.39 #

Ethylacetate fraction 400mg/kg 0.76±0.22 #^a

Methanol fraction 200mg/kg 1.15 ± 0.26# 

Methanol fraction 400mg/kg 0.44 ±0.21#^b

Experimental groups Gene expression
of inoS (fold)

Negative control group I 3.22±0.86

LPS model group II 12.83±4.09*

Ethylacetate fraction 200mg/kg 4.69±0.82 #

Ethylacetate fraction 400mg/kg 0.52 ± 0.11#^a

Methanol fraction 200mg/kg 3.69±1.26 # 

Methanol fraction 400mg/kg 0.45±0.06 #^b
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Values presented as mean±SEM, (N=6) for each group. 
(*) Denotes a significant difference of LPS model/Group II
as compared to the negative control/Group I (P<0.05) 
(#) Denotes significant difference of treatment Groups (III,
IV, V, and VI) as compared to LPS model/Group II
(P<0.05). 
(^a) Denote significant differences between the treatment
Groups III and IV (P<0.05). 
(^b) Denote significant differences between the treatment
Groups V and VI (P<0.05).

Figure (4): Effect of Ethylacetate and methanol extracts on
iNOS level in renal tissue in LPS-induced AKI
Values presented as mean±SEM, (N=6) for each group. 
(*) Denotes a significant difference of LPS model/Group II
as compared to the negative control/Group I (P<0.05) 
(#) Denotes significant difference of treatment Groups (III,
IV, V, and VI) as compared to LPS model/Group II
(P<0.05). 
(^a) Denote significant differences between the treatment
Groups III and IV (P<0.05). 
(^b) Denote significant differences between the treatment
Groups V and VI (P<0.05). 

Effect of Ethylacetate and methanol extracts on
gene expression of nF-κB in lPS-induced AKI 

Transcription factors (TFs) are the principal mod-
ulators of basic physiologic processes due to their
ability to control multiple gene expressions. In AKI,
many TFs are upregulated strongly at different times,
and at different levels (48). It functions via immunolog-
ical and epithelial cells to link the coordination of in-
flammation and cell death (49). Besides, NF-κB activa-
tion involves two key signaling routes, the canonical
and alternative non-canonical pathways, both are re-
quired for regulating immunological and inflammatory
responses despite their distinct signaling mechanisms
(50). After measuring the inflammatory markers, the
next step is to explore the upstream players in the in-
flammatory event. After measuring the inflammatory
markers, the next step is to explore the upstream play-
ers in the inflammatory event. A common and impor-
tant signaling event of pattern recognition receptors is
the stimulation of the canonical NF-κB pathway,
which is accountable for transcriptional initiation of
pro-inflammatory cytokines production. 

Accordingly, the gene expression of transcription

factor NF-κB was measured in mice renal tissue to
evaluate the anti-inflammatory effect of Ethylacetate
and methanol fraction and to explore the site of its ac-
tion. As shown in table (6) and figure (5) the expres-
sion of NF-κB mRNA after 24 hours of LPS adminis-
tration (group II) was significantly spiked (P<0.05)
compared to the normal saline-injected mice (group I)
(8.55±1.20 Vs. 2.35±0.47 fold). A significant (P<0.05)
difference was revealed in NF-κB mRNA in F2
200mg/kg/day administered group III when com-
pared to the LPS model group (4.26±1.00 Vs.
8.55±1.20  folds). 

Interestingly the pre-administration of Ethylac-
etate fraction at a dose of 400mg/kg/day group IV
significantly down regulated the NF-κB expression
when compared to the LPS model group II
(0.46±0.17 Vs. 8.55±1.20 folds). This result revealed
that the inducing action of NF-κB on the synthesis of
the pro-inflammatory cytokines was attenuated by
Ethylacetate fraction. Furthermore, there was a signif-
icant differences (P<0.05) between group III, and IV
in NF-κB expression level according to t-test. 

On the other hand 200mg/kg/day as in group V
of methanol fraction give significant difference
(P<0.05) in the mRNA level of NF-κB when in con-
trast to LPS model group II (1.41±0.61 Vs. 8.55±1.20
folds). Furthermore, raising the dose of methanol
fraction to 400mg/kg/day in group VI revealed a sig-
nificant (P<0.05) attenuation in NF-κB expression
when compared to LPS model group II (0.12±0.04
Vs. 8.55±1.20 folds). In addition to a significant dif-
ferences (P<0.05) between group V, and VI in NF-κB
expression level according to t-test.

table (6): Effect of Ethylacetate and methanol extracts dos-
es on NF-κB gene expression
Values presented as mean±SEM, (N=6) for each group. 
(*) Denotes a significant difference of LPS model/Group II
as compared to the negative control/Group I (P<0.05) 
(#) Denotes significant difference of treatment Groups (III,
IV, V, and VI) as compared to LPS model/Group II
(P<0.05). 
(^a) Denote significant differences between the treatment
Groups III and IV (P<0.05). 

Experimental groups Gene expression
of nF-κB (fold)

Negative control group I 2.35±0.47

LPS model group II 8.55±1.20*

Ethylacetate fraction 200mg/kg 4.26 ±1.00 #

Ethylacetate fraction 400mg/kg 0.46 ±0.17 #^a

Methanol fraction 200mg/kg 1.41±0.61 # 

Methanol fraction 400mg/kg 0.12±0.04 #^b
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(^b) Denote significant differences between the treatment
Groups V and VI (P<0.05). 

Figure (5): Effect of Ethylacetate and methanol extracts on
NF-κB level in renal tissue in LPS-induced AKI
Values presented as mean±SEM, (N=6) for each group. 
(*) Denotes a significant difference of LPS model/Group II
as compared to the negative control/Group I (P<0.05) 
(#) Denotes significant difference of treatment Groups (III,
IV, V, and VI) as compared to LPS model/Group II
(P<0.05). 
(^a) Denote significant differences between the treatment
Groups III and IV (P<0.05). 
(^b) Denote significant differences between the treatment
Groups V and VI (P<0.05). 

The previous results give an indication that Ju-
niperus oxycedrus L. twigs and leaves have anti-in-
flammatory effects according to the gene expression
of KIM-1, NF-kB, TNF-α, iNOS, and IL-1β in com-
parison with LPS induce inflammation, this study not-
ed that the presence of secondary metabolites such as
alkaloids, flavonoids, terpene, phenolic acid, an-
thraquinone glycosides, essential oils, and saponins
may give synergistic effect on kidney inflammation in
mice. 

concluSIonS
According to the results obtained from this study,

it’s appear that Ethylacetate and methanol extracts
from Juniperus oxycedrus plant exhibited anti-inflam-
matory effects against acute kidney injury induced by
LPS in mice models via its strong anti-inflammatory
and reno-protective effects manifested by the ham-
pering effect on KIM-1, IL-1β, and iNOS mRNA ex-
pression levels through the inhibition of inflammatory
signaling pathways. These outcomes provide a novel
insight into a talented candidate to treat kidney dam-
age caused by sepsis.
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