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Abstract
Pyrazinamide, Ethambutol and

Levofloxacin are part of the anti-tuberculo-
sis SLD that have many side effects. This
response causes an inflammatory reaction
that affects pro-inflammatory cytokines
interleukin 4 and interleukin 10. Morinda
citrifolia L. produces anti-inflammatory
activity that affects cytokines and provides
protection against cell damage. A dose ther-
apy was administered to wistar rats for two
months, grouped in K- (negative control),
K+ (positive control), MI (drug + Morinda
citrifolia L. extract, dose of 100 mg/kg body
weight), MII (drug + noni fruit extract, dose
of 200 mg/kg body weight) and MIII (drug
+ noni fruit extract, dose of 400 mg/kg body
weight). Results were examined using Rat
IL-4 and IL-10 immunoassay Quantikine
ELISA kits. The ANOVA (Analysis of
Variance) test results showed that there was
an overall IL-4 difference (sig<0.05); for
IL-10 there was no great difference
(sig>0.05); it was decrease trend was shown
in MI and MII. However, by giving
Morinda citrifolia L. extracts can signifi-
cantly influence the IL-4 and IL-10, with a
decreasing trend in MI and MII.

Introduction
Anti-tuberculosis second line drugs

(SLD) have a lower effectiveness and a
greater number of, and more severe, side
effects compared with the first line drugs
(FLD). Side effects caused by the SLD may
be gastrointestinal (nausea, vomiting, or
abdominal pain), otovestibular toxicity,
arthralgia, jaundice, nephrotoxicity,
hypothyroidism, and depression.1
Pyrazinamide, Ethambutol and
Levofloxacin are part of the SLD, which
have many side effects.2 Side effects that

are mentioned, as caused after drug con-
sumption, are gastrointestinal disorders,
peripheral neuropathy (PN), hypokalemia,
ototoxicity, hypothyroidism, skin disorders,
and depression. The reported side effects
are almost identical to those reported in
Rothad’s research.3

The immune system is a composite of
cells, tissue, and molecules that play a role
in resistance to the hazards that can be gen-
erated by various materials in the environ-
ment.4 The immune system serves to recog-
nise, attack, and destroy various materials
that endanger the health of the individual.5
The immune system plays a vital role in the
human body; the decline of the immune
system will facilitate microbes or harmful
materials to injure the human body.
However, the immune system itself can also
cause cell damage, as in allergy or autoim-
mune cases.6

The mechanism of the immune system
is divided into two, namely, cell-mediated
immunity and humoral immunity.5 Cell-
mediated immunity means that the immune
system depends on the action of the cell, in
this case, the main cell being the leukocyte.
Leukocytes play a major role in destroying
and removing ingredients that are consid-
ered alien or harmful to the body.
Meanwhile, humoral immunity means that
the immune system is made up of molecules
present in the blood serum. The molecule
responsible for this immune system is the
antibody, in which the molecule is produced
by a leukocyte cell. Cell-mediated immuni-
ty and humoral immunity occur together
and are synergistic in the human body; this
is due to the presence of cytokines,
molecules that play a major role in regulat-
ing the immune system.7

Interleukin 4 (IL-4) is a cytokine pro-
duced by Th2 cells. The cytokines are a
major stimulus of IgE production and the
development of CD4+ naive cells, stimulat-
ing B cells to differentiate into plasma cells
that secrete IgE. In addition, IL-4 stimulates
the differentiation of T naive cells into the
Th2 subset. IL-4 also serves to prevent the
activation of induced macrophages by IFN-
ɤ and represents growth factor F for mast
cells, especially in combination with IL-3.6

Interleukin 10 (IL-10) has anti-inflam-
matory and immunosuppressive effects.
The IL-10 cytokine inhibits the production
of several other cytokines, such as IL-1, IL-
6, IL-8, IL-12, and TNF-α with activated
macrophages, such as IFN-y. The produc-
tion of IL-10 is derived from a sub-class of
helper T cells; these are divided into Th1
and Th2, which is the differentiation of Th0,
capable of providing anti-inflammatory
effects by inhibiting Th1 activation, so that
the production of proinflammatory

cytokines is also reduced. 
One of the medicinal plants with many

potential health benefits is the noni fruit,
believed to have properties such as anti-
inflammatory, antimicrobial, antifungal,
antioxidant, anti-cancer and anti-arthritis.8

Materials and Methods
The research design used was true

experimental study, using a post-test-only
control group design, using five sample
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groups. The population in this study were
male wistar rats (Rattus norvegicus strain
wistar), with an average body weight of 200
mg, induced with 21 mg/kg body weight of
Pyrazinamide, 27 mg/kg body weight of
Ethambutol and 13.5 mg/kg body weight of
Levofloxacin. This dose is a normal level of
therapy given to humans for 28 days, in
addition, noni fruit extract was given at a
dose of 100, 200 and 400 mg/kg per day for
28 days. To measure the levels of IL-4 and
IL-10, blood samples were needed from the
wistar rats, measurable using the ELISA
test: Rat IL-4 and IL-10 immunoassay
Quantikine ELISA kit. One-way ANOVA
will be used to prove a significant differ-
ence between the control and the group
receiving noni fruit extract; ANOVA test
results are said to have significant differ-
ences if there is a significant (sig) result of
<0.05.

Results and Discussion
Based on Figure 1, it is known that the

highest value of IL-4 lies in the K+ group,
while the smallest average lies in the K-
group. ANOVA test results showed that
there was overall IL-4 difference (sig
<0.05). Based on Figure 2, it is known that
the highest value of IL-10 lies in the K+
group, while the smallest mean lies in the
MII group. The ANOVA test results showed
that there was no overall IL-10 difference
(sig> 0.05). 

Based on the above data, the adminis-

tration of the noni extract showed an effect
on IL-4, wherein the noni fruit extract can
decrease the pro-inflammatory cytokine IL-
4, so that the side effects of the three drugs
can be reduced. Regarding IL-10, noni fruit
extract does not have a large effect, but a
decreasing trend is seen from administering
it. IL-4 is a pleiotropic cytokine secreted by
T cells that have been activated into TH2
cells; it plays a dominant role in the immune
system and is an important factor in the
development of hypersensitivity.9 IL-10 is a
cytokine that is widely secreted by mono-
cytes; it has a pleiotropic effect on the
immune system and inflammation, and is
known for its ability to inhibit the activation
and effector functions of T cells, monocytes
and macrophages.10 The routine function of
IL-10 seems to be primarily to inhibit or
negate inflammatory responses.11 IL-4 and
IL-10 have different anti-inflammatory
mechanisms. It is possible that IL-10 needs
co-factors in order to act as an anti-inflam-
matory mediator.12

IL-10, as an anti-inflammatory
cytokine, can help suppress inflammation
resulting from all three drugs.

Conclusions
Noni fruit extract can significantly

influence the IL-4 and the IL-10, with a
decreasing trend in MI and MII. This is
because, in this study, the dose given was
therapeutic, given over an eight-week peri-
od only.
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