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ABSTRACT

Inflammation is a defense that exists inthe body when an infection occurs. Excessive
inflammatory reactions can be induced by lipopolysaccharides (LPS) which are the most
immunogenic components of a bacterial capsule or cell wall, which will result in damaging
effects on the body. Black rice  (Oryza sativa L.indica) is one of the natural ingredients
that contains phenols, flavonoids, and antioxidant anthocyanin as immunomodulator. This
study aims to find out the effect of giving black rice ethanol extract as an anti-
inflammatory to the proliferation of polymorphonuclear cells (PMN) in the spleen of rats
induced on lipopolysaccharides. This study was conducted using 27 mice who were given
black rice ethanol extract as much as 400 mg/kg BW in 14 days and then rats induced by LPS
0.3 mg/kg BW at 24 hours intraperitoneally before being CO; euthanized and taken the spleen
to be checked for measuring the size of the germinal center diameter. The observations showed
the results of the germinal center diameter size in the treatment group with a value of
1,311 + 0.226 um (p<0.05 compared to positive control group which showed that LPS
administration led to the disorganization of the white pulp and the reduction of lymphocyte
cells and PMN in the germinal center. In conclusion, black rice ethanol extract at a dose
of 400 mg/kgBB can affect the proliferation of PMN indicated by changes in the
morphology of the white pulp in the germinal center in the spleen of rats.
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INTRODUCTION

The body creates inflammation in
response to infections, which can lead to
damage if excessive amount are produced.
Lipopolysaccharides (LPS) are the most
immunogenic  compound  found in
bacteria’s capsules and cell wals, and as
such can cause excessive inflammatory
responses.t*  Inflammation occurs in
response to protect the body from an
infection, but if an excessive inflammatory
reaction will occur an impact that can
damage and harm the body, so the
inflammatory process must be adequate but
should not be excessive so that tissue
damage does not occur. To overcome this
requires an anti-inflammatory drug in order
to control the inflammatory reaction so as
not to cause harm to the body. Anti-
inflammatories are agents or drugs that
work to suppress inflammatory processes.
Along with the need for anti-inflammatory
and increased understanding of back to
nature, it was studied foodstuffs that
contain phenols, flavonoids, antioxidant
anthocyanin as a high immunomodulator,
one of which is black rice (Oryza sativa
L.indica). Black rice has a high content of
antioxidants and immunodulators
compared to other types of rice, so a lot of
research and research is done using black
rice for drug development material >

The use of black rice ethanol extract as
an anti-inflammatory in Hartati's study
showed the highest anti-inflammatory
activity result was a dose of 100 mg/kg
BW. Based on research from Liu H, Huang
and Pei X, said black rice ethanol extract
has an effective anti-inflammatory at doses
of 200 and 400 mg/kg BW.2° In previous
studies have not been explained further
about the direct influence of black rice
administration on organs related to the
process of PMN cells proliferation in the
spleen, so in this study used a dose of 400
mg/kg BW black rice ethanol extract
against proliferation. The target organ
studied in this study was the spleen
because it is an organ that eliminates
antigens and  an innate and adaptive

immune response to pathogens. PMN in
the spleen. The target organ that studied in
this study is the spleen, when an infection
occurs, spleen is an organ that will remove
antigens carried by the blood and also
initiates an immune response and adaptive
to pathogens. The spleen also places zones
containing T and B cells as a place for the
formation of antigen-specific immune
responses to protect the body against
bacteria that come from blood.°

The content of active substances contained
in black rice can be used as an anti-
inflammatory and antioxidant because it
can reduce cell damage caused by free
radicals formed during inflammation, so the
author wants to know the effect of giving
black rice ethanol extract as an anti-
inflammatory against the proliferation of
PMN in the spleen of white rats induced
lipopolysaccharides.*

METHODS AND SUBJECT

The study subjects used 27 wistar strain
male rats from Biofarma. Animals tried to
be adapted in the Animal Laboratory of
Faculty of medicine Universitas Jenderal
Achmad Yani for 7 days. At the time of the
study, the rats were divided into three
groups, namely the positive control group,
negative control, and the treatment group.
Objects used black rice ethanol extract
derived from the Oryza sativa L. Indica.
The ingredients used for the study were
black rice ethanol extract at a dose of 400
mg/kg BW, rat pellet food and drinking
water, alcohol 70%, CO. gas, 10%
formalin, CMC 1%, PMN cells from
spleen, object glass, cover glass,
Hematosilin-Eosin dye.

Rats were acclimatized for seven days
as to see if the condition of the rats matched
the criteria of the study. Then after
acclimatization, the treated rats were given
black rice ethanol extract 400 mg /kg BW
for 14 days. The extract was given 1 time a
day in the morning [15]. On the 22nd day
of LPS induction it aims to find out the
effect of black rice ethanol extract on the
physiological functions of the body and the
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behavior of experimental animals and on
the 23rd day it is eliminated for sampling
the spleen of rats. In group 1 as a negative
control given only 25-35g/head feed,
drinking aquadest. Group 2 as a positive
control given feed 25-35g /head, drinking
aquadest then induced LPS 0.3 mg / kg BW
intraperitoneally. Group 3 as a treatment 3
is given feed 25-35¢g / head, drink aquadest,
given black rice ethanol extract as much as
400 mg / kgBB then induced LPS 0.3 mg /
kgBB intraperitoneal .&°

The preparation used is
lipopolysaccharide (LPS) from Salmonella
typhi. LPS is made by dissolving LPS in
phosphate buffered saline. On the 15th day,
the animals tried in the positive control
group (K2), the treatment group 3 (P3) was
injected intraperitoneally with LPS 0.3 mg
/kg BW. The purpose of LPS administration
was to induce an inflammatory state in
mice.’* Rats were treated 24 hours before
CO. euthanasia. In the process of
inflammation of the early phase, the first
24 hours of cells that react neutrophil or
polymorphonuclear leukocytes.'®

After the completion of the ‘preparat’,
then followed by histopathological
observations carried out under a confocal
microscope  (Olympus BX41) with

magnification of 100x and 400x to assess
germinal center in the spleen. The reading
of the preparation is carried out by the
Micely scoring method. A score of 1
indicates a well-organized spleen that has a
different periarteriolar lymphocyte sheath,
lymphoid follicles and marginal zones,
with a varying number of secondary
lymphoid follicles, containing a germinal
center that is clearly bounded by the edges
of small lymphocytes (mantle zone). A
slightly irregular score of 2 has hyperplastic
or hypoplastic changes that blur the
boundaries between white pulp regions. A
score of 3 occurs moderate to extensive
disorganization in the white pulp area, not
well individualized or lymphoid follicles
are unclear.®

RESULTS AND DISCUSSION
Results of Histopatologis Germinal center
Histopatologis preparations are taken
from the spleen of white rats of the male
wistar strain from the omentum area by
giving haematoxylin eosin (HE) coloring to
color the spleen germinal center.
Qualitative observations were made with
the aim of seeing the size of the diameter of
the germinal center of the white rat wistar
strain

Figure 1 Overview of lymph histology with Hematoxylin Eosin coloring. Left image of 100x magnification and right image of 400x

magnification

Description: (a) negative control (b) positive control (c) Treatment Group; white pulp (blue arrow); red pulp (pm) germinal center

(a); mantle zone (red line)
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The results of histopathological
observations were carried out at objective
magnification of 100x and 400x. The results
of histopathological observations of the
treatment group began to be clearly seen
again clearly the clear area of the white
pulp and red pulp. In the  white
pulpthere is a boundary between the mantle
zone and the germinal center. Germinal
centres appear to have a high density that is
more or less the same as the negative
control group. While in positive control
looks a slightly difficult area to observe in
distinguishing white pulp and red pulp,
where this occurs due to disintegration in
the white pulp. . The boundaries of the

mantle zone on the white pulp have begun
to decrease or disappear with the germinal
center.  Germinal center looks at the
arrangement of cells that begin to stretch,
where this is due to the provision of LPS.
Inflammatory proses affect the germinal
center so that there is a widening of the
diameter, in contrast to normal and dossing.

Results of Histopatologis White Pulp
Quantitatively

The data that has been collected then
done statistical calculations can be seen in
table 1 diameter germinal center spleen
white pulp between groups (units pm).

Table 1 Germinal Diameter center of intergroup white pulp (Unit pum)

Group Mean (um) £+ SD Minimum Maximum
Negative control group 1,133 £0.173 1,00 1,40
Positive control group 1,956 + 0.089 1,80 2,00
Treatment group 1,311 +0.226 1,00 1,60

In table 1 the average value of the white
pulp of germinal center diameter showed
the positive control group had the highest
value of 1.956 = 0.089, followed by the
treatment group with a value of 1.311 +
0.226 while the negative control group
showed the smallest average value with a

value of 0.133 £ 0.173 . This suggests that
a dose of 400 mg / kg BW has the ability to
stimulate the formation of a cellular
immune response in the form of an anti-
inflammatory response characterized by
the docking of the size of the diameter of
the white pulp germinal center.

Table 2 Mann Whitney Test Results

Group Value p* Interpretation

Negative control - positive control 0,000 There is a difference

Positive control — treatment 3 0,000 There is a difference

Negative control- treatment 3 0,113 There is no difference
The availability:

*p <0.5 (there are significant differences)
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The results of the analysis in Table 2
showed that there was a significant
difference in germinal center diameter
between the negative control group and the
positive control group, between the positive
control group and treatment group, but there
was no meaningful difference in germinal
center  diameter between the negative
control group and the treatment group.

The results of the analysis showed that
Ips administration led to the organization of
white pulp and reduced lymphocyte cells
and PMN in the germinal center. Giving
black rice ethanol extract at treatment group
can affect cell density in the geminal center
area in the spleen and changes in the
morphology of the white pulp as an anti-
inflammatory  effect of  flavonoid
compounds contained in it.  This is likely
to occur due to 2 things, where the
proliferation of PMN cells in the bone
marrow is faster so that there is no reduction
of cells in the spleen germinal center, or the
migration of PMN from the spleen to the
tissues is not as massive as in K2. The
diameter of the germinal center in the group
before LPS administration was no different
from negative control, indicating that
ethanol extract administration had chemo
preventive therapeutic effects. This happens
because flavonoids can bind directly to
kinase protein suppression. Protein kinase
is involved in signal transduction when
inflammation occurs.'?1® This shows that
the administration of black rice extract is
able to guard against damage due to Ips
administration.

Flavonoids are compounds of phenyl
compounds substituted derivate benzopyran
consisting of the basic skeleton C15 (C6-
C3-C6). Some plants contain flavonoid
derivatives have been used as disease
prevention and therapeutic agents in
traditional medicine in Asia for thousands
of years, including immunomodulators.t’-22
The presence of flavonoids, saponins,
tannins, glycosides in ethanol and
ethylacetate extracts suggests that the
extract has anti-inflammatory  and
immunomodulatory effects.32°

Anthocyanin compounds are believed to
be used as immunomodulator referring to
Hartati's research on the antioxidant activity
and immunomodulator of black rice (Oryza
sativa L.indica). Anthocyanins in addition
to contained in black rice can also be found
in plants and fruits that are dark in color
such as brown rice and black wine.
Research that mentions that anthocyanin
contained in black rice can improve spleen
function, so this basis can be used as one of
the clues that increase the number of cells.
In the spleen, especially the germinal center
area, the level of neatness increased when
compared to the positive control group.?

CONCLUSION

Based on the results of this study, it can
be concluded that the ethanol extract of
black rice can affect the proliferation of
PMN indicated by changes in the
morphology of the white pulp in the
geminal center area in the spleen of rats
induced by LPS.
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