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Massive tubule fibrosis is a histopathology hallmark of chronic renal failure
(CRF). The previous study of protein hydrolysate of green pea (Pisum sativiim)
bromelain (PHGPB) showed promising results as an antifibrosis in glucose-
induced renal mesangial culture cells, by decreasing their TGF-f levels. In this

KEYWORDS: experiment the anti-inflammatory, anti-fibrotic effect of PHGPB in Cisplatin-
Beta-2-microglobulin, induced chronic renal failure (CRF) rats was measured. The purpose of this
green pea, study is to evaluate the anti-inflammatory and antifibrosis effect of PHGPB in
hs-CRF, Cisplatin-induced chronic renal failure rats. Five groups consisted of five rats:
i_ll:nGrFt[;nohistomemistry, negative control, Cisplatin control, and three groups of Cisplatin+tPHGPB (dose

0f 100,200, and 400 mg/kg BW/day) treated for 56 days. The examined parameters
are Beta-2-microglobulin (p2MG), hs-CRP, histopathological observations
of Masson's trichrome stain, and IHC. The level of p2MG and hs-CRP in the
Cisplatin+ PHGPB group lowered and was highly different from Cisplatin control
(p<0.05) depending on doses. In histopathology, the CisplatintPHGPB 400 mg/
kg BW group showed less fibrosis and no significant difference with the negative
control in Masson trichome staining. While in IHC histopathology, PHGPB
treatment slightly ameliorated TGF-p expression and intensity of TGF-p values
convincingly. In conclusion, PHGPB can relieve Kidney fibrosis in cisplatin-
induced nephrotoxicity rats: Emphasis on anti-inflammatory activities.

1. Introduction

Chronic renal failure occurs due to diseases or
disorders that damage the kidneys since kidneys
experience a decreased ability in their excretion
function (Medical Dictionary 2021). Developing
tubule fibrosis is a histopathology hallmark of
chronic renal failure (CRF). Tubulointerstitial fibrosis
(TIF) is the best predictor of kidney failure prognosis
and a stamp of authenticity of chronic kidney
disease. The development of TIF involves several
types of cells such as renal tubular epithelial cells,
renal muscle cells, myofibroblasts, endothelium, and
inflammatory cells (Gewin 2018).

Ongoing inflammation is associated with elevated
beta-2-microglobulin (B2MG) levels (Tibiircio et al.
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2018). Beta-2-microglobulin which forms the light
chain of the major histocompatibility complex (MHC)
class I molecule (HLA, A, B, C) normally present on
the surface of every nucleated cell in the human
body (Li et al. 2016; Tibircio et al. 2018) is a low
molecular weight protein (11.8 kDa approximately to
12 kDa) that will be filtered by the renal glomerulus.
P2MG is constantly released into the blood in small
quantities. The p2MG is rapidly filtered through the
kidney since it has low molecular weight. Hence, in a
healthy kidney, more than 99.9% of p2MG is absorbed
and metabolized in the renal proximal tubule. Kidney
injury leads to damage in the nephron segment, i.e
acute tubulointerstitial nephropathy, there is an
increase in the number of B2M excreted into the
urine. Renal is the primary clearance mechanism of
P2MG, therefore reduction of glomerular filtration
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rate (GFR) will increase p2MG serum (Burtism et al.
2015; Yue et al. 2020).

This underutilized metabolite like P2MG can
be useful in assessing renal function, especially in
patients with chronic kidney disease undergoing
transplantation or in patients with suspected renal
tubulointerstitial fibrosis. In addition, p2MG can be
usefulas anonspecific markerofvariousinflammatory
conditions and is relatively sensitive (Li et al. 2016).
Thus, B2MG can be a predictor of the prognosis of
patients undergoing hemodialysis because it is a
marker of intermediate molecular filtration and is
also a sensitive but not specific parameter for cases of
infection, cancer, and inflammation (Top¢iu-Shufta
et al. 2016).

Another specific but non-specific marker of
inflammation is high-sensitivity C-reactive protein
(hs-CRP). hs-CRP protein is elevated in the acute
phase in response to inflaimmation (eg, arthritis,
trauma, infection, and surgery) (Luan and Yao 2018).
HsCRP levels can be elevated in any medical condition
that can lead to infection, inflammation, or primary/
secondary tissue injury (Landry et al 2017; Luan
and Yao 2018). Two studies demonstrated a role for
elevated CRP levels in end-stage renal failure (eGFR
<15) and chronic kidney disease patients undergoing
dialysis (Bouteldja et al. 2013; Gusev et al. 2021).
However, the role of CRP in the development of
kidney damage and TIF is not completely clear.

These TIF conditions should be prevented,
and many therapeutic drug candidates have been
studied. Some natural substances showed promising
results to control TIF through the TGF-3 suppression
pathway, like natural polyphenolic flavanone (Wan
et al. 2022) and other natural plants, like resveratrol
(3,5,4'-trihydroxy-trans-stilbene), betanin, tannic
acid, curcumin (C21H2006), genistein, paeoniflorin,
gambogic acid and Cinnamomum cassia (Avila-
Carrasco et al. 2019). Green peas (Pisum sativum)
which are hydrolyzed by bromelain (PHGPB) showed
promising potential as an anti-nephrotoxicity
therapy. Proteins in PHGPB were separated using
sodium dodecyl-sulphate-polyacrylamide  gel
electrophoresis (SDS-PAGE) (Spectra Multicolor Low
Range Protein Ladder paints. No 26628) patterns
showed many bands 14.4 kDa with much molecular
weight smaller than ten kDa (Hidayat et al. 2019).
PHGPB reduced the levels of TGF-B1 and Fibronectin
in glucose-induced mesangial cell lines (Hidayat et al.
2021). Provision PHGPB dose of 100 mg/kg BW/d for

28 days tends to improve the parameters of kidney
function (Urea, Creatinine, Uric acid) and renal
histopathology in Cisplatin-induced rats (Hidayat et
al. 2019). However, in that 28-day study, induction of
a single dose of Cisplatin 10 mg/kg BW (Nematbakhsh
et al. 2013) has not caused the kidney histopathology
signs of fibrosis. PHGPB treatment improved the
appearance of cloudy swollen tubular degeneration,
nuclear necrosis, and hyaline casts (Hidayat et al.
2019). It may take a longer time or adifferent regimen
of Cisplatin to induce a histopathologic TIF condition.

Cisplatin, an anticancer drug with nephrotoxic
effects, has been shown to induce fibrosis in renal
interstitial rats. The prime lession begins with
extensive tubular impairment to the proximal
tubule at the corticomedullary junction in the lower
straight section (segment P3). Cisplatin-induced
kidney lesions are proving to be a useful model
for interstitial-fibrosis post-tubular injury (Mc
Sweeney et al. 2021). The gold standard for assessing
interstitial fibrosis is biopsy with histological
techniques (Berchtod et al. 2017). However, the use
of renal histopathological analysis to predict renal
failure has not been established and is impractical
(Gewin 2018). There is a postulate that excessive
accumulation of P2MG can trigger the dialysis-
related amyloidosis (DRA) and lead to fibrosis in the
kidney (Portales-Castillo et al. 2020). Our prior study
showed that PHGPB reduced the levels of parameters
of fibrosis in glucose-induced mesangial cell lines
(Hidayat et al. 2021). Hence in this current study,
the mechanisms of PHGPB as an antifibrosis will be
examined by measuring levels of p2MG and hs-CRP
as inflammatory markers, kidney histopathology
Masson trichrome staining, immunohistochemical
(IHC) preparations with antibodies TGF-p in
Cisplatin-induced rat kidneys.

This study aims to know the PHGPB effect on
kidney fibrosis in cisplatin-induced nephrotoxicity
rats: Emphasis on anti-inflammatory activities.

2. Materials and Methods

2.1. Preparation Protein Hydrolysate

A total of 500 g of dried green peas (Pisum
sativum) 200116. The USA. Trinidad Benham Corp.
Denver, Co 80237 was prepared for hydrolysis using
the previously described simple hydrolysis method
(Hidayat et al. 2019). The dry seeds were ground
into powder, after sifting through a sieve 120-mesh,
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poured in 2,000 ml of water. The bromelain protease
enzyme from Ananas sativus pineapple was added to
10%, then a simple hydrolysis process was carried out
according to the patent P 00201907647, (Universitas
Kristen Maranatha 2021). The protein of PHGPB were
separated using Low-Molecular-Weight-Protein-
Ladders SDS-PAGE (mybiosource.com/355494) with
a gel concentration of 15%, voltage 90V, and time 120
minutes (Laemmli 1970).

2.2. Experimental Animals

Twenty-five male Sprague Dawley (SD) rats, 6-8
weeks old, 160-182 g, were used for this test. The
laboratory rats were purchased from Veterinary
Laboratory Services, iRATco. Before the experiment
started, all rats were acclimatized for seven days in
a laboratory atmosphere, ventilated cage, the room
temperature was maintained at 22-24°C, standard
pellet diet and tap water ad libitum with a light/
dark room cycle of approximately 12 hours. All
rats were weighed once a week. This research has
been approved by the Maranatha Animal Ethics
Committee, Decree No. 497/11/S.Kep/2021. The rats
were divided into five groups randomly: the control
positive and negative control groups and three
stratified dose treatment groups (low, medium, and
high) (n = 5 males). After acclimatization, the entire
rats have induced with a Cisplatin intra-peritoneally
dose of 2 mg/kg BW|week for four weeks, except for
the negative control group (Perse and Veceric-Haler
2018). The PHGPB was given orally every day for the
following 28 days with a single dose of 100, 200, and
400 mg/kg BW/d, while the negative control group
received only distilled water without Cisplatin-
induced and the control positive were only received
Cisplatin-induced. The rats were weighed once in
two days.

2.3. Measurement of Beta-2-microglobulin,
hs-CRP and Creatinine Level

After 28 daysoftreatments,all animals werekilled,
initially with sedated using Xylazine 10 mg/Kg BW
and Ketamine 100 mg/kg BW. Through a heart
puncture blood samples were collected and put into
tubes and centrifuge toobtain serum for measurement
of Beta-2-microglobulin, hs-CRP, and Creatinine level.

2.4. MAQ Analysis
Kit of 0108047430190c501spV2.0 B2MG Tina
quant B2 Microglobulin System ID 07 6864 2

No Ref 08047430 190 and were analysed using
Cobas Roche c 311. Measurements of f2MG were
conducted using the assay of immunoturbidimetric.
After agglutination the latex bound
P2MG antibody with the antigen from the sample
forms an antigen/antibody complex. The results of
the examination were determined turbidimetrically
(Li et al. 2016). R1 (124 pl): TRIS/HCI buffer: 23 g/L,
NaCl: 19 g/L; EDTA: 1.3 g/L; preservative and pH 8.2;
R2 (124 pl): Latex particles coated with polyclonal
P2MG antibody (rabbit): 1.9 g/L; position B is for
preservative R1 and position C is for R2. The analysis
of B2MG was carried out at Purwakarta Laboratory.

2.5. Hs-CRP, and Creatinine

The analysis of hs-CRP and creatinine was carried
out using the kit and Cobas Roche ¢ 311 at Purwakarta
Laboratory.

2.6. Kidney Preparation for Histopathology
Study

At the end of the treatment, the kidneys were
sampled and weighed to calculate the relative weight
with the following formula: Relative Kidney Weight
(RKW) = (Kidney Weight (gr)) / (Bodyweight (gr))
% 100%. Furthermore, the kidneys were fixed for 48
hours in a 10% Neutral buffered formalin solution and
continued using the paraffin embedding method. The
paraffin-embedded tissue was then micro-cut with a
microtome with a thickness of 5 m and was ready for
tissue staining on slides.

2.7 Masson Trichrome Stain Kidney
Histopathology
Following standard procedures for tissue

preparations, Masson trichrome staining begins with
deparaffination, the slide is heated at a temperature
of 56°C for 15 minutes and then immersed in Xylene
for 5 minutes 3 times. Furthermore, rehydration was
carried out with graded ethanol, namely absolute
ethanol, continue with ethanol of 96%, 80%, and 70%
each for 5 minutes, and continued to be immersed in
running water for 5 minutes. The slides were fixed
with Bouin's solution for 5 minutes and washed
with running water for 5 minutes. Bouin's is very
compatible with the trichrome stain due to its
mordanting effect on the tissue (Microscopy Alliance
2022). Then the slides were immersed for 5 minutes
in Wigert's iron hematoxylin solution and followed
by washing in running water for 2 minutes. Then the
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slides were immersed in a solution of acid fuchsin for
5 minutes and then washed 2 minutes with running
water, Differentiation was carried out by immersing
the slides in a phosphomolybdic-phosphotungstic
acid solution for 5 minutes and then rinsing
with running water for 2 minutes and 5 minutes
transferring the slides to aniline blue solution and
washing 5 minutes with running water. Next, the
slides were rinsed in running water and dryed in
graded alcohol, cleared with xylene 3 times, and
covered with a cover glass using a permount solution
of entellan (gom).

By two independent and experienced
histopathologist, the images were interpreted under
a light microscope. The renal fibrosis in Masson
trichrome stained section was calculated from the
blue color area over the whole field area based on
five randomly selected fields in the cortex at the
location of outer stripe of the medulla. The analysis
was carried out by calculating the proportion of
fibrosis marked in blue to normal tissue.

Images of five random locations per mouse were
analysed and quantitatively calculated from optical
density (OP) using Image] (NIH) software (https://
imagej.nih.gov/ij/docs/pdfs/Image].pdf) (Algandaby
2021). After that, the average of the five sites per rats
was calculated.
2.8. TGF-Beta Immunohistochemical (IHC)
Staining

IHC staining begins with deparaffination, namely
the slide is heated at a temperature of 56°C for 15
minutes and then immersed in Xylene for 5 minutes
for 3 times. Furthermore, rehydration was carried
out with graded ethanol, initially with absolute
ethanol, then ethanol of 96%, 80%, and 70% each for
five minutes, continued to be immersed in running
water for 5 minutes. Furthermore, for 10 minutes,
antigen was taken with citrate buffer pH 6.0 at 121°C
in an autoclave. Next, the slides were allowed to cool
down to 27-30°C and rinsed with PBS by immersing
them for 5 minutes 3 times in an orbital shaker. The
slides were then blocked by endogenous peroxidase
with 3% H,0, in methanol for 15 minutes and rinsed
with PBS using the same method. Protein blocking
was performed at room temperature for 30 minutes
with normal Goat IgG 500 ug/ml and followed by
incubation of the primary antibody, recombinant
anti-TGF-p1 antibody (Abcam, cat. no. ab215715)
with a concentration of 4 ug/ml for overnight at 4°C.
the next day was rinsed with PBS and followed by

administration of secondary antibody Goat anti-
rabbit IgG H and L-HRP conjugate (Abcam, cat no.
6721)with a concentration of 4 ug/ml for 30 minutes
at room temperature. Then visualized with DAB until
a brown color appears under the microscope. The
slides were counterstained with Hematoxylin Mayer
for 10 dips and rinsed for 2 minutes with running
water, Next, using running water the slides were
rinsed and dried in graded alcohol, followed with
xylene 3 times, and covered with a cover glass using
a permount solution of adhesive. The results were
positive if brown coloration occurred indicating
TGF-p number expression, and the intensity
proportion of protein TGF-B expression Finally,
Image] (NIH) software was used (https://imagej.
nih.gov/ij/docs/pdfs/Image].pdf) (Algandaby 2021).
Thereafter the mean count from five sections per
animal was calculated.

2.9. Statistical Analysis

Windows SPSS 22.0 were used to analyse the
data statistically. The Kolmogorov Smirnov and
Shapiro-Wilk tests were used to test the normality
and the data distribution. If the data was normal
distributed; using a one-way ANOVA test and post
hoc LSD test to compare Creatinine, p2MG, and
immunohistochemical graph. Data was statistically
significant if p<0.05.

3. Results

3.1. BodyWeight

The observation of the bodyweight of the rats
showed results of a very significant difference
between the negative control and the cisplatin
or positive control (p<0.01). The group of
CisplatintPHGPB 100 and 200 mg/kg BW were
significantly different from the negative control
group (p<0.05) but non-significant with the positive
group. The Cisplatin+tPHGPB 400 mg/kg BW group
showed a significant difference from the positive
control group (p<0.05) and did not differ from the
negative control group. The high dose group showed
the best bodyweight results, shown in Figure 1.

3.2. Relative Kidney Weight (RKW)

Figure 2 showed comparison between relative
kidney weight (RKW) left and right was not
significantly different except for the group of
Cisplatin+PHGPB 200 mg kg BW.
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Figure 1. Observation of rat body weight. Weeks 1, 2, 3, 4 rats were induced Cisplatin 2 mg/kg BW/weeks. Weeks 5, 6, 7,
8 rats were given the dose of PHGPB treatment. The difference between the mean final body weight and the
mean initial weight of the negative control group = 60.8 g; Cisplatin control = 9.1 g; group Cisplatin+PHGPB 100
=24.4 g; group Cisplatin+PHGPB 200 = 26.9 g; group Cisplatin+PHGPB 400 = 45.5 g (*significant different from
Cisplatin group)
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Figure 2. Relative right and left kidney weight of all group of treatment rats comparison between relative kidney weight
(RKW) left and right was not significantly different except for the group of Cisplatin+PHGPB 200 mg/kg BW
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In the right kidney, the result showed a significant
difference between the RKW negative control and
the RKW positive control, where the positive control
RKW was greater than the negative control RKW.
Following with the group of CisplatintPHGPB 100
and 200 mg/kg BW (p<0.05). Between the negative
control group RKW and the CisplatintPHGPB 400
mg/kg BW group there was no significant difference.

Between the RKW of the left kidney, there was a
significant difference; the negative control RKW, and
the positive control, where the positive control RKW
was greater than the negative control RKW, as well
the Cisplatin+PHGPB 100 mg/kg BW group (p<0.05).
Between the negative control group, RKW with the
dose group of Cisplatin+PHGPB 200 and 400 mg/kg
BW did not show a significant difference.

The RKW of the positive control group was greater
than the negative control RKW because the weight of
the negative control rats was lighter while the kidney
weight was a little reduced so that the results of the
calculation of the RKW with a smaller divisor factor
would show greater results. Our postulate that the
Cisplatin-induction effect is much affected on overall
body weight than on the kidneys.

3.3. Beta 2 Microglobulin (p2MG)

The results analysis of the mean B2MG of the
cisplatin group were highly significantly different
from the negative control group and significantly
different from the group of Cisplatin+PHGPB 200 and
400 mg/kg BW, as shown in Figure 3.

3.4. High Sensitive Cell Reactive Protein (hs-
CRP)

The level of hs-CRP after 28 days of PHGPB
treatment was shown in Figure 4. The results analysis
of the mean hs-CRP of the cisplatin group were highly
significantly different from the negative control
group and Cisplatin+PHGPB 400 mg/kg BW group
and significant differences from the Cisplatin+PHGPB
200 mg/kg BW group.

3.5. Histopathological Fibrosis Analysis by
Masson Trichrome Staining

Comparative histopathological images between
groups are shown in Figure 5. The calculation
comparison results are shown in Figure 6.

The cisplatin group showed many blue-stained
Aniline cells which indicated that the cells contained
cytokeratin and fibroblasts. The results of the
analysis of the Cisplatin group or the positive control

group were significantly different from the negative
control and the group of Cisplatin+PHGPB 400 mg/
kg BW. The Cisplatin+tPHGPB 100 mg/kg BW also
showed a lot of blue cells and the results of statistical
analysis showed that quite a lot of cells had fibrosis
and no significant difference with the cisplatin
group. Meanwhile, the Cisplatin control showed a
significant difference with the PHGPB group at a dose
of 200 mg/kg BW (p<0.05) and highly significantly
different with the Cisplatin+PHGPB 400 mg/kg BW
(p<0.01).

3.6. Histopathology Immunohistochemistry
of Cisplatin-induced kidney Rats

Figure 7 showed immunohistochemical staining
demonstrated TGF-p expression and their intensity
after 28 days of cisplatin injection and PHGPB
treatments. A marked increase in TGF-j} expression
was observed in the cortex at the location of outer
stripe of the medulla (tubular and glomerular cells)
in Cisplatin group compared to the control group
(p<0.001).

3.6.1. Analyses of TGF-p Expression

The results of TGF-p expression comes from the
average calculation obtained from Image] (NIH)
software; the cisplatin group showed a large amount
of brown color or TGF B expression indicated that the
cells were undergoing a process of fibrosis. Figure
8 showed result analysis of TGF-p expression by
immunohistochemistry of kidney histopathology in
groups after treatment.

Results of the analysis of the Cisplatin group or the
positive control group were significantly different
from the negative control group and significantly
different from the Cisplatin+PHGPB 400 mg/kg BW.
The group of CisplatintPHGPB 100 and 200 mg/
kg BW showed many brown cells then the results
of statistical analysis showed quite a lot of TGF-p
expression, The results showed that there was no
significant difference with the cisplatin group.

3.6.2. Analysis of TGF-§ Intensity

The average calculation results obtained from the
Image] software (NIH), the cisplatin group showed
a scattered and abundant brown color and a dark
brown color gradation compared to normal cells
indicating a high intensity of TGF-p. Result analysis
of TGF-B intensity by immunohistochemistry of
kidney histopathology in groups after treatment
were shown in Figure 9.
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Figure 5. Masson trichrome was used to demonstrate fibrosis (blue color) in the cortex at the location of outer stripe of the
medulla after 28 days of cisplatin injection and PHGPB treatments in rats.x 300. (A) Control negative, (B) Cis latin‘
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Figure 6. Result analysis of fibrosis percentage by Masson  Figure 8. Result analysis of TGF- expression by
trichrome stain of kidney histopathology in Immunohistochemistry of Kidney
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Figure 7. Immunohistochemical staining with TGF-p antibody was used to demonstrate TGF-} expression and their
intensity after 28 days of cisplatin injection and PHGPB treatments in the cortex at the location of outer stripe
of the medulla (tubular and glomerular cellse of kidney rats. x 300. (A) Nezgative control, %B% Cisplatin control,
(C) CisF[atin+PHGPB dose of 100 mg/kg BW, (D) Cisplatin+PHGPB dose of 200 mg/kg BW. (E) Cisplatin+PHGPB
dose of 400 m(;gl-[k BW. The expression of TGF-[} was calculated from the whole brown colour in the section. The
intensity of T —(%were counted from the gradual brown colour. Scale bar = 20 um.
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Figure 9. Result analysis of TGF-B intensity by
Immunohistochemistry of Kidney

Histopathology in Groups after Treatment

The results analysis was of the Cisplatin group
significantly different from the negative control
group and the Cisplatin+PHGPB 200 and 400 mg/kg
BW and significantly different from the PHGPB group
at 100 mg/kg BW. However, the Cisplatin+PHGPB
group showed significantly different results from the
negative control.

4. Discussion

In the current study, a dose of Cisplatin 2 mg/
kg BW/week was used at for four weeks (Perse
and Veceric-Haler 2018), which is a different dose
and regimen from previous studies. It turned out
that with the administration of multiple low doses
of cisplatin, severe kidney damage and TIF had
occurred in the kidneys of SD rats. Measurement
of kidney damage with renal function parameters
showed a convincing increase in creatinine results,
the creatinine levels in the Cisplatin group showed
very high mean creatinine results and were very
significantly different from negative controls
(p<0.01). The Cisplatin+PHGPB groups at all doses
showed improvement and a gradual decrease
according to the increased dosage (p<0.01) (data not
presented). In bodyweight measurements, markedly
suppressed body weight gains of the Cisplatin group
indicated toxicological effects of Cisplatin. However,
the RKW of the cisplatin group was higher than the
negative control RKW because the bodyweight of
the cisplatin control rats was very low while the
kidney weight was few reduced so that the results
of the calculation of the RKW with a smaller divisor

factor would show higher results. Our postulate that
the effect of Cisplatin induction on overall body
weight is much higher than on the kidney's weight.
Cisplatin induction does not affect the weight of the
kidneys greatly even though the TIF condition may
already occur.

TIF is a common pathway leading to organ
scarring, accumulation of extracellular membrane
(ECM), and the development of CKD (Humphreys
2018). The condition of fibrosis compared to
glomerulosclerosis, causes a greater impact on the
development of CKD (Panizo et al. 2021).

The pivotal cells in the fibrosis process are
monocyte-derived macrophages that trigger the
production of growth factors such as TGF-B1 in
the inflammatory process (Wynn and Vannella
2016). TGF-p1 further mediates the growth of
myofibroblastic cells in the extra cellular membrane
(ECM) such as collagen and fibronectin with the
poor result of formation of fibrotic lesions (Ridruejo
et al. 2021). Until now there is no effective therapy
to inhibit this formation process. To date, there still
no definitive effective treatment for renal fibrosis.

Some natural product that has anti-inflammatory
actions showed a decreased cisplatin-induced
histopathological organ damage. Research about
Hesperidin, a natural flavonoid, with anti-
inflammatory actions showed that provision of
Hesperidin alleviates cisplatin-induced (7.5mg/
kg, IP) in histopathologic liver rats without
inhibiting its antitumor activity (Omar et al. 2016).
Algandaby’s study showed that quercetin, a dietary
flavonoid, protects against cisplatin-induced ovarian
toxicity in rats by its anti-inflammatory activities
(Algandaby 2021). All the peptides exerted an anti-
inflammatory activity, but peptide fraction between
1-3 kDa showed the highest anti-inflammatory
effect (Chan-Zapata et al. 2019).

Soy-derived protein hydrolysate has shown to
reduceinflammationbydecreasingtheconcentration
and mRNA expression of the cytokines TNF-o (tumor
necrosis factor-alpha), IL--1p (interleukin-1 beta)
and IL-6 (interleukin-6), and the expression of TNF-
protein in a dose-dependent manner (de Medeiros
2022; Yi et al. 2020). A study conducted on rats
confirmed the anti-inflammatory and antioxidant
activity of yellow pea protein hydrolysate. This anti-
inflammatory effect occurs through the mechanisms
of inhibition of the production of IL-6 and TNF-a
(Ndiaye et al. 2012). The anti-inflammatory effect
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of PHGPB on p2MG and hs-CRP assays in this study
showed convincing results probably through the
similar mechanism, inhibiting the secretion of pro-
inflammatory cytokines: IL-6 and TNF-g; in addition
to other possibilities through the mechanism of its
antioxidant activity.

The hydrolysates with small molecular weight
obtained from ultrafiltration showed the highest
antioxidant activities in all relevant assays (Ding
and Lin 2020). The protein hydrolysate derived from
the hydrolysis of Pisum sativum (green peas), whose
amino acid sequence is LERGDT, has many bands
with small molecular mass <10 kDa, promising good
potential as an antioxidant, especially as a source
of SOD (Hidayat et al. 2019), and anti-inflammatory
also.

In the former study, PHGPB showed a promising
result as an antifibrosis treatment in the mesangial
cell line (Hidayat et al. 2021). In this study, the group
of Cisplatin+PHGPB 200 and 400 mg/kg BW showed
an anti-fibrosis effect which showed in rat Cisplatin-
induced histopathology using Masson trichrome
staining (p<0.05). Group of CisplatintPHGPB 400
mg/kg BW showed less fibrosis and no significant
difference with negative control (p<0.01). While in
IHC histopathology, in Cisplatin+PHGPB 400 mg/
kg BW group treatment showed a smaller number
of TGF-p expression compared to Cisplatin group
(p<0.005). PHGPB treatment slightly ameliorated
TGF-p expression values showed by the result of
Cisplatin+PHGPB group compared to Cisplatin
group (Figure 8). PHGPB treatment decreased the
intensity of TGF-p convincingly in Cisplatin+PHGPB
200 and 400 mg/kg BW group compared to Cisplatin
group (p<0.001) (Figure 9). With a decrease in TGF-J3
markers, itis hoped that the fibrosis process will not
occur.

Histopathological examination is the standard
examination to determine the fibrosis process pity
this test is invasive and impractical. Inflammatory
markers assessment to diagnosed and prevent
kidney damage is much more practical and simpler
than histopathological examination. Therefore,
knowing the role of the inflammatory process in the
early stages of kidney fibrosis is very important to
understand how to prevent TIF.

The results of the p2MG and hs-CRP
examination showed convincing results. Group
of CisplatintPHGPB 400 mg/kg BW showed lower
results of P2MG levels than cisplatin control

(p<0.05). The administration of all doses showed a
decrease in hs-CRP levels according to the number
of doses, a higher the PHGPB dose was given
a higher low in hs-CRP levels. These results of
inflammatory markers are in line with the results
of histopathologic analysis, clearly seen especially
in the results of the measurement of hs-CRP
levels, histopathology feature of fibrosis in Masson
trichrome staining, and the intensity of TGF-pB in
IHC staining.

This result has further strengthened our
hypothesis that PHGPB attenuates kidney fibrosis
in cisplatin-induced nephrotoxicity rats by its anti-
inflammatory activities.

In conclusions, PHGPB can relieve kidney fibrosis
in cisplatin-induced nephrotoxicity rats: Emphasis
on anti-inflammatory activities.
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