)

Check for
updates

Effect of Cocoa Pod Extract (Theobroma cacao L.) On
Gout Levels of Mice (Mus musculus)
Hypercholesterolemia Diabetes Mellitus Type 2 Model
Through Enzyme Linked Immunosorbent Assay Reader
Examination

I Putu Sudayasa*!(Z?, M. Rilan Ampurama Ruslan?, Gita Julianti Malik? and Mu-
hamad Reza Iskandar?

! Medical Study Program, Faculty of Medicine, Halu Oleo University, Kendari 93232, Indone-
sia
2 Medical Profession Study Program, Faculty of Medicine, Halu Oleo University, Kendari
93232, Indonesia

Abstract. Hyperuricemia is a condition that describes an increase in uric acid
levels in the body, increased uric acid levels in the blood beyond normal limits
will cause pain or tenderness. Cocoa pod skin contains a number of antioxidants
such as flavonoids, alkaloids, polyphenols and tannins which can be used as an
alternative treatment for hyperuricemia. This study aimed to determine the effect
of cocoa pod extract on mice's uric acid levels and determine the optimal dose of
cocoa pod extract. This research was a quasi-experimental study with a pretest-
posttest control group design approach with the independent variable of cocoa
pod extract and the dependent variable of mice uric acid levels. Type 2 Diabetes
Mellitus in this study was induced using 40 mg/kg BW streptozotocin and hyper-
cholesterolemia was induced with a high-fat diet which was then measured using
an ELISA reader. Data were analyzed using a paired t-test and One Way ANOVA
test. Average uric acid levels between the control group and the 50 mg/kg BW
extract, the 100 mg/kg BW group and the 150 mg/kg BW extract group were not
significantly different (p>0.05). The optimal dose of cocoa pod extract to reduce
uric acid levels in mice is a dose of 150 mg/kg BW. Cacao pod extract affects the
uric acid levels of mice at a dose of 50 mg/kg, 100 mg/kg, and 150 mg/kg. The
mean levels of uric acid between the control group and the 50 mg/kg BW extract,
the 100 mg/kg BW group and the 150 mg/kg BW extract group were not signifi-
cantly different (p>0.05).

Keywords: Uric Acid, Cocoa Fruit, High Fat Feed, Streptozotocin, Theobroma
cacao.
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1 Introduction

Hyperuricemia is a condition that describes an increase in uric acid levels in the body,
increased uric acid levels in the blood beyond normal limits will cause pain or pain [1].
The incidence of increased uric acid is often found in cases of increased insulin
resistance. The general characteristics of fifty samples of type 2 DM patients had an
average serum uric acid concentration of 6.75 £ 1.36 mg/dL and it was stated that the
frequency of hyperuricemia reached 30%. In studies on the relationship of
hyperuricemia with diabetes including inhibition of glucose stimulation for insulin
secretion carried out in experimental animals, it is also stated that inhibition of uric acid
excretion in the kidneys can occur due to conditions of insulin resistance, changes in
endothelial function and then impaired nitric oxide bioavailability and stimulates
hyperinsulinemia.

The treatment used to treat elevated uric acid levels is allopurinol, allopurinol is a
uricostatic uric acid drug which is a strong inhibitor of XO which can reduce uric acid
levels, but allopurinol has side effects such as hepatitis, nephropathy and allergies so it
is necessary to look for XO inhibitors that are from natural sources as an alternative
substitute for allopurinol [2]. One of the medicinal plants that can be an alternative to
herbal medicine is the skin of the cocoa pod (Theobroma cacao L.) [3]. Based on Fitri
[4], cocoa pod skin contains a number of antioxidants such as flavonoids, alkaloids,
polyphenols, and tannins. The antioxidant effect on cocoa pod skin will directly affect
insulin resistance so that it can reduce the risk of diabetes and affect the formation of
uric acid [5]. For this reason, an idea is needed that can turn cocoa pod skin into
something that can be beneficial to people's lives and not just become waste in the midst
of society.

Based on this, researchers were interested in knowing the effect of giving cocoa pod
extract (Theobroma cacao L.) on uric acid levels in mice (Mus musculus)
hypercholesterolemia model of type 2 diabetes mellitus.

2 Research Methods

This research is a quasi-experimental design with a pretest-posttest control group
design approach. The independent variable was cocoa pod extract (Theobroma cacao
L.) and the dependent variable was blood glucose, total cholesterol, uric acid levels in
mice (Mus musculus). This research was conducted at the Experimental Animal
Laboratory, Faculty of Medicine, Halu Oleo University in November-December 2022
and has been approved by the Medical Ethics Commission, Faculty of Medicine, Halu
Oleo University with No.074/UN29/17.1.3/ETIK/2022.

The sample for this study was male mice (Mus musculus) weighing 25-30 grams
with a minimum number of samples needed was 5 for each treatment group and the
total number of male mice in the test group was 25. To prevent dropping out in the
middle of the study, one sample was added for each group. Thus, the total sample
required for 5 groups is 30 rats.
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The tools in this study were Vacuum rotary evaporator (Buchi Rotavapor) (Buchi®),
Elisa Rader BIORAD, Sonde gastric, Digital scales (Fujitsu ®), Centrifuge,
Micropipette, Tip, 50 mL and 300 mL beaker, Oven, Counter, Hot plates, clear jars,
stirring rods, experimental animal cages, vials, Glucose Cholesterol Uric acid meter
device (Easy Touch ®), Microtube, Pestle mortar.

The ingredients in this study were 30% sucrose, STZ, duck egg yolk, AD 2 feed,
Simvastatin, 70% ethanol, HCI, dragendorff reagent, FeCI3, NaOH, cocoa pod shell
(Theobroma cacao L.), glucose strips, Na-CMC, syringe, EDTA tube.

Test animals were euthanized using chloroform [6] by placing mice in a jar
containing cotton or cloth that had been moistened with chloroform, then closing the
jar and waiting for their breathing to stop. After breathing has stopped, confirm death
by physical methods such as cervical dislocation or decapitation. Furthermore, mice
blood will be taken intracardially for the final measurement in the study. After that, the
mice will be buried.

3 Results

Based on Table 1, it shows the difference in mean before and after treatment using the
Paired T-Test, it was found that the K2 and K5 groups showed a significant difference
(p <0.05)

Table 1. Differences in average uric acid levels of mice (grams) before and after treatment.

Group Uréi/[ e;c;g iné%c)iL) P-V&lluf:*g:t and post
e b
—r o0
— o
— o
— oo

This illustrates that there are significant results between the average uric acid levels
before and after treatment. In K2, the difference between before treatment and after
treatment was +4.6 mg/dl, indicating a decrease in uric acid.

At K5, the difference between before treatment and after treatment was +1.5 mg/dl
which indicated a decrease in uric acid levels between before and after treatment.

In the cocoa pod extract test group, namely K3, K4, and K5, the difference in mean
uric acid levels between before and after treatment were: +0.5 mg/dl; +0.7mg/dl; +1.5
mg/dl which indicates that there was a decrease in uric acid levels between before
treatment and after treatment, so it can be stated that cocoa pod extract had an effect on
uric acid levels in mice (Mus musculus) so that Ha was accepted and HO was rejected.
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Based on Table 2, it shows that the analysis of the One Way ANOVA test obtained
a p-value of 0.000 (p <0.05), which means that there was a significant difference in the
average uric acid levels of mice between groups K1, K2, K3, K4, and K5. Thus, it is
said that Ha is accepted and HO is rejected.

Table 2. Differences in average uric acid levels of mice.

Difference in average uric
g P-value*

Group n acid levels

K1 5 +0.7

K2 5 -4.6

K3 5 -0.5 0.000*
K4 5 -0.7

K5 5 -1.5

Table 3. Differences in average uric acid levels of mice for each experimental group.

Group (n=5) P-value*
K2 0.000
K K3 0.499
K4 0.133
K5 0.046
0.000
K2 Ei 0.000
K5 0.001
0.003
0.499
K3 K4 0.000
K5 0.906
0.629
0.133
0.001
K4 K3 0.906
0.981

Based on Table 3 of Tukey's Post Hoc follow-up test, the HSDp-value of the average
K1 uric acid level to the average uric acid levels in K2, K3, K4, and K5 respectively is
as follows: 0.000 (p <0.05); 0.499 (p>0.05); 0.133 (p>0.05); 0.046 (p<0.05).

This shows that the average uric acid level between the K1 and K2, K3, K4, and K5
groups was significantly different (p<<0.05). The p-value analysis of the average K2
total cholesterol level to the total cholesterol level in the K3, K4, and K5 groups
respectively was as follows: 0.000 (p<0.05); 0.001 (p<0.05); 0.003 (p<0.05).

This shows that the mean total cholesterol levels between groups K2 and groups K3,
K4, and K35 differ significantly (p>0.05).
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4 Discussion

Based on Table 3, it can be seen that the p-value analysis of the average K1 uric acid
level to the average uric acid levels in K2, K3, K4, and K5 respectively is as follows:
0.000 (p <0.05); 0.499 (p>0.05); 0.133 (p>0.05); 0.046 (p<0.05). This shows that the
mean uric acid levels between the K1 and K2 and K5 groups were significantly different
(p<0.05). This shows that cocoa pod extract has the ability to reduce uric acid levels in
mice. However, the resulting decrease is not optimal. Thus, it can be said that the ability
of cocoa pod extract in reducing uric acid levels has not matched the ability of the
control drug allupurinol in reducing uric acid levels. In addition, the increase in uric
acid that occurred after STZ induction did not result in mice in a state of hyperuricemia
indicating that the accumulation of uric acid in mice had not occurred. Thus, the
decrease in uric acid that occurs after administration of cocoa pod extract cannot be
concluded with certainty whether the extract is able to reduce uric acid levels in mice
or mice uric acid levels decrease as a physiological form of the body, considering the
ability of cocoa pod extract is still significantly different from the ability allupurinol in
reducing uric acid levels in mice.

Nevertheless, there are studies that support the ability of cocoa pod extract to reduce
uric acid levels because it is influenced by the metabolites contained therein, namely
flavonoids, tannins, and saponins. Flavonoids can also inhibit several enzymes, such as
xanthine oxidase, cyclooxygenase, lipoxygenase and phosphoinositide 3- kinase.
Xanthine oxidase is oxidative in damage to living tissue and can cause hyperuricemia.
This is due to the ability of cocoa pod extract to reduce uric acid levels in mice due to
the influence of alkaloids, flavonoids, and tannins [7]. Flavonoids catalyze the
oxidation of hypoxanthine and xanthine for uric acid and based on the research of
Nagao et al. [8], flavonoid compounds have the greatest inhibitory activity against the
xanthine oxidase enzyme with the largest inhibitory value of 0.44uM.

Tannins in mangosteen rind can reduce uric acid levels by binding to free radical
compounds during the conversion of purines to uric acid, in a study conducted by
Sa'idah and Sumiwi [9], a decrease in uric acid levels was found by 49.231% after
administration of 8pug/mL extract mangosteen skin. Saponins can reduce uric acid
levels by their mechanism of action by inhibiting the activity of the xanthine oxidase
enzyme. In a study conducted by Rachmania et al. [10], a decrease in uric acid levels
of 58.992% was found after administration of 1000 ppm of secang bark extract.

5 Conclusion

Based on the average decrease in blood uric acid levels in the administration of the
extract at a dose of 50 mg/dl, a dose of 100 mg/dl, and a dose of 150 mg/dl, the
difference in the decrease in blood uric acid levels before and after treatment was
sequentially as follows: +0.5 mg/dl; +0.7 mg/dl; +1.5mg/dl. Thus, it was found that the
optimal average decrease in uric acid levels was at a dose of 150 mg/dl.
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5.1  Suggestion

Future researchers can carry out phytochemical testing for polyphenols, quinones,
monoterpenoids and sesquiterpenoids in cocoa pod extract, can perform assays to
determine the amount of each metabolite compound contained in cocoa pod extract,
and can analyze the effects of cocoa pod extract. on the nutritional status of mice

References

1. Kusuma, A. M., Wahyuningrum, R., Widyati, T.: Antihyperuricemic activity of ethanol
extract of gotu kola in male mice with caffeine induction. Pharmaceutical Journal of
Indonesia 11(1), 62-74 (2014).

2. Haidari, F., Keshavarz, S. A., Rashidi, M. R., Shahi, M. M.: Orange juice and hesperetin
supplementation to hyperuricemic rats alter oxidative stress markers and xanthine
oxidoreductase activity. Journal of Clinical Biochemistry and Nutrition 45(3), 285-291
(2009).

3. Shaik, A. H., Shaik, S. R., Daddam, J. R., Ali, D., Manoharadas, S., Arafah, M. W,
Kodidhela, L. D.: Maslinic acid and gallic acid protective efficacy on lipids, lipoproteins
and lipid metabolizing enzymes against isoproterenol administered cardiotoxicity: An in
vivo and in silico molecular docking evidences. Journal of King Saud University - Science
33(1), 101230 (2021).

4. Fitri, E. Utilization of cacao fruit skin (Theobroma cacao L.) as an antioxidant beverage
product and inhibitor of free radical activity in the human body [Bachelor's thesis]. Padang
State University, Padang (2021).

5. Nieto-Figueroa, K. H., Mendoza-Garcia, N. V., Gaytan-Martinez, M., Wall-Medrano, A.,
Guadalupe Flavia Loarca-Pina, M., Campos-Vega, R.: Effect of drying methods on the
gastrointestinal fate and bioactivity of phytochemicals from cocoa pod husk: In vitro and in
silico approaches. Food Res Int 137, 109725 (2020).

6. Siauta, D., Pentury, K.: Antihypercholesterolemic effects of stewing clove leaves (Syzygium
aromaticum L.) on blood cholesterol in rat models. Kalwedo Sains 2(1), 4852 (2021).

7. Sudoyo, A. W., Setiyohadi, B., Alwi, 1., Simadibrata, M., Setiati, S.: Textbook of internal
medicine. 6 edn. FKUI Publisher Center, Jakarta (2014).

8. Nagao, A., Seki, M., Kobayashi, H.: Inhibition of xanthine oxidase by flavonoids. Biosci
Biotechnol Biochem 63(10), 1787-1790 (1999).

9. Sa'idah, K. N., Sumiwi, S. A.: The activity of various plants as antihyperuricemia. Farmaka
17(1), 33-49 (2019).

10.Rachmania, R. A., Dwitiyanti, D., Iriansyah, Q. W., Putri, F. F.: Potential of secang wood
fraction (Caesalpinia sappan L.) in inhibiting xanthine oxidase in reducing uric acid levels
in hyperuricemia. Pharmaceutical Journal of Indonesia 18(1), 21-33 (2021).



126 I P. Sudayasa et al.

Open Access This chapter is licensed under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/),
which permits any noncommercial use, sharing, adaptation, distribution and reproduction in any
medium or format, as long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons license and indicate if changes were made.

The images or other third party material in this chapter are included in the chapter's
Creative Commons license, unless indicated otherwise in a credit line to the material. If material
is not included in the chapter's Creative Commons license and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder.
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