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ABSTRACT
Background: As broad-spectrum antibiotics can cause antimicrobial resistance in sepsis, 
there is the need for a complementary therapy to combat sepsis. Oxidative stress causes 
an increased severity and mortality in sepsis, whereas herbal medicines have been con-
sidered as an option due to its antioxidant potential. Coleus amboinicus Lour. has been 
documented for its therapeutic value due to the presence of flavonoid, an antioxidant com-
pound. Objective: To study the effect of Coleus amboinicus Lour. leaf extract on total an-
tioxidant capacity (TAC) and hepatic catalase (CAT) levels in septic rat model. Methods: 
Twenty-eight male Rattus norvegicus rats were divided into four groups: control (rats with-
out sepsis induction and treatment), group 1 (septic rats treated with antibiotics), group 
2 (septic rats treated with antibiotics and 250 mg/kg body weight of Coleus amboinicus 
Lour. leaf extract), and group 3 (septic rats treated with antibiotics and 500 mg/kg body 
weight of Coleus amboinicus Lour. leaf extract). The rats were sacrificed at the end of 
the eighth day of observation, and blood and liver tissues were gathered for examination.
Results: Compared to the septic rat groups treated with only antibiotics, there was an in-
crease in the TAC levels and CAT expression levels in septic rat groups given antibiotics 
and Coleus amboinicus Lour. leaf extract. However, the increase was not significant. Con-
clusion: Administering Coleus amboinicus Lour. leaf extract increases TAC levels and CAT 
expression levels in sepsis, decreasing oxidative stress. This will exert protective effects in 
the cells and therefore alleviate sepsis.
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1. BACKGROUNd
The standard therapy for sepsis according to the 2016 Surviving Sepsis 

Campaign (SSC) is an intravenous administration of broad-spectrum antibi-
otics (1). However, broad-spectrum antibiotics can cause antimicrobial resis-
tance. Cases of multidrug-resistant (MDR) pathogens are increasing world-
wide and estimated to cause approximately ten million deaths annually by 
2050 (2). Therefore, there is the need for a complementary therapy to combat 
sepsis. A central mechanism that causes an increased severity and mortality 
in sepsis is the imbalance between the oxidant potential and the antioxidant 
defense system. In sepsis, the antioxidant defense system fails to counter the 
excess reactive oxygen species (ROS), leading to numerous physiological 
impairments. As a result, targeting oxidative stress has been considered as 
a therapeutic option in sepsis (3,4). While the usage of herbal medicines is 
notable in ancient cultures in Asia, in the last two decades, they have been 
considered as a complementary therapy. Herbal plants have been reported 
to exhibit antioxidant potential. Polyphenols, such as tannin, flavonoid, and 
phenolic acids, have been associated with the radical scavenging and antioxi-
dant defense system enhancing potential of herbal medicines (5-7).

Coleus amboinicus Lour. or Plectranthus amboinicus Lour. Spreng is one 
of the species from the family Lamiaceae and known as bangunbangun or 
torbangun or cumin in Indonesia (8). The documentation of this plant has 
been attributed to its therapeutic value due to its common usage in folk med-
icines and the presence of important antioxidant compounds in the plant, 
such as flavonoid (9,10). A study shows that Coleus amboinicus Lour. leaf ex-
tract restores the antioxidant defense system in diabetic rat models through 
increasing blood glutathione (GSH) levels (11).

2. OBJECTIVE
We aim to study the effect of Coleus amboinicus Lour. leaf extract on total 

antioxidant capacity (TAC) and hepatic catalase (CAT) levels in septic rat 
model.
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3. MATERIAL ANd METHOdS
Ethical approval and research location
This study is approved by Health Research Ethics 

Committee of Universitas Sumatera Utara (USU) with 
Letter No. 711/KEP/USU/2021. This research was con-
ducted in the pharmacy laboratory in the Faculty of 
Pharmacy of Universitas Sumatera Utara as well as the 
pharmacology laboratory, integrated laboratory, and 
biochemistry laboratory in the Faculty of Medicine of 
Universitas Sumatera Utara.

Extract gathering and preparation
Coleus amboinicus Lour. is taken from Tanah Karo 

Berastagi, Medan, North Sumatra and identified in the 
pharmacy laboratory of USU faculty of pharmacy. The 
extract was made from dry powder by maceration using 
70% ethanol. It was then soaked for 6 hours while stirred 
and kept in place for 18 hours. Then a centrifugation was 
performed to separate the powder from the solvent. This 
process was repeated at least once with the volume of 
solvent half the volume of the first dilution. The mac-
erate was then evaporated with a low pressure vacuum 
or a rotary evaporator was used until a thick extract 
is obtained (12). Then we performed a phytochemical 
screening on the extract following standardized meth-
ods (12-15) to identify the presence of alkaloid, flavo-
noid, glycoside, saponin, tannin, and triterpenoid.

Research sample
The research population was male Rattus norvegicus 

rats. Samples were selected randomly with the inclusion 
criteria: male rats aged 10-12 weeks, body weight of 200-
300 grams, and in good health. The exclusion criteria 
were rats that died during the study. The rats were tak-
en from the pharmacology laboratory of USU faculty of 
medicine. Each rat was placed in a cage at 27 ± 5oC with 
a 12 h light/dark cycle of lighting. Animals were given 
the same standard laboratory treatment and feed for one 
week prior to the experiment.

Based on the Federer formula adjusted to the prob-
ability of loss to follow-up or drop out, the amount of 
sample is 28 rats in total, with 7 rats per group. The rats 
were divided into following groups: control (rats with-
out sepsis induction and treatment), group 1 (rats with 
sepsis induction + 25 mg/kg body weight of imipenem 
cilastatin intraperitoneally), group 2 (rats with sepsis in-
duction + 25 mg/kg body weight of imipenem cilastatin 
intraperitoneally on day 1-3 + 250 mg/kg body weight 
of Coleus amboinicus Lour. leaf extract orally on day 
1-8), and group 3 (rats with sepsis induction + 25 mg/kg 
body weight of imipenem cilastatin intraperitoneally on 
day 1-3 + 500 mg/kg body weight of Coleus amboinicus 
Lour. leaf extract orally on day 1-8).

Sepsis induction and blood collection
The sepsis induction in this study was carried out us-

ing fecal slurry at a dose of 1 g/kg body weight of rats. 
The feces were suspended in saline to a concentration of 
90 mg/ml and kept in place for 24 hours at 4°C (16). The 
injection was performed in the right lower quadrant of 
the abdomen using a 21 G cannula.

At the end of the eighth day of observation, the rats 
were anesthetized with 80-100 mg/kg ketamine and 10-

12.5 mg/kg xylazine. They were then sacrificed via car-
diac puncture using a 27G needle and 3 mL syringe. The 
blood gathered from the heart puncture was centrifuged 
to separate the serum and stored at -80 °C until the anal-
ysis. A post-mortem laparotomy was also performed to 
collect the liver tissues.

TAC levels examination
On the eighth day the rats were terminated to collect 

the serum. Serum was centrifuged at 2000-3000 RPM 
for 20 minutes at room temperature, and the superna-
tant was used for the ELISA procedure. TAC levels were 
examined using the kit (MAK187-1KT, Sigma-Aldrich) 
according to the manufacturer's instructions. The Opti-
cal Density value used was set at 450 nm.

Measurement of CAT expression level in the liver 
tissues

Total mRNA was extracted from liver tissue with 
RNAzol RT reagent (Sigma-Aldrich, USA) to determine 
expression levels. Total RNA was converted to cDNA 
with a reverse transcriptase kit (SensiFast cDNA Syn-
thesis Kit, Bioline, USA) to create a template for RT-
PCR. The master mix components consist of SsoFast 
EvaGreen SuperMix, USA, forward primers and reverse 
cDNA template samples and beta actin (SensiFast cDNA 
Synthesis Kit, Bioline, USA) and nuclease free water. The 
master mix volume and the primer sequences for CAT 
are based on a past study (17).

Statistical analysis
We used the Statistical Package for the Social Studies 

(SPSS) software to analyze the differences in TAC levels 
and CAT expression levels in all groups with ANOVA 
test. p < 0.05 indicates significance.

4. RESULTS
Phytochemical screening of Coleus amboinicus Lour.
The phytochemical screening of Coleus amboinicus 

Lour. leaf extract shows the presence of alkaloids, flavo-
noids, glycoside, saponin, and triterpenoid.

Analysis of TAC levels and CAT expression levels
On examination, group 2 and 3 showed an increase 

in TAC levels compared to group 1 (Figure 1). There 
was no significant difference in the increase of the TAC 
levels in the septic rat groups given Coleus amboinicus 
Lour. leaf extract, with p > 0.05 (p = 0.511).

Group 2 and 3 also showed an increase in CAT ex-
pression levels compared to group 1 (Figure 2). There 

Figure 1. TAC levels of all rat groups
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was no significant difference in the increase of the CAT 
expression levels in the septic rat groups given Coleus 
amboinicus Lour. leaf extract, with p > 0.05 (p = 0.175).

5. dISCUSSION
In this study, we found that administering Coleus 

amboinicus Lour. leaf extract increased the TAC levels 
in sepsis-induced rats, although the increase is not sig-
nificant. TAC, or non-enzymatic antioxidant capacity 
(NEAC), is defined as the moles of oxidants neutralized 
by one liter of body fluids. Radical scavenging or reduc-
ing capacity, including single electron transfer (SET) and 
hydrogen atom transfer (HAT), is measured in TAC as-
says (18).

One of the compounds found in the Coleus amboin-
icus Lour. leaf extract in our study is flavonoid, an anti-
oxidant compound. Alkaloid and terpenoid, which are 
also found in the Coleus amboinicus Lour. leaf extract 
in our study, are classes of flavonoid (19). The antioxi-
dant mechanism of flavonoid includes direct scaveng-
ing of ROS and inhibiting the enzymes or binding the 
elements involved in free radical formation. Altogether, 
these mechanisms improve TAC levels (18-20).

We also evaluated the CAT expression levels in the 
rat liver. Oxidative stress primarily targets the liver and 
damages the parenchymal cells, though Kupffer cells, 
hepatic stellate cells, and endothelial cells are vulnera-
ble to it as well (2,21). In this study, the CAT expression 
levels in the liver were found decreased in the sepsis-in-
duced rat group with only antibiotics treatment. Mean-
while, the sepsis-induced rat groups treated with antibi-
otics and Coleus amboinicus Lour. leaf extract showed 
an increase in the CAT expression levels in the liver 
compared to the control group, although not significant.

Flavonoid has been reported to enhance the antioxi-
dant defense system through increasing the activity of 
antioxidant enzymes, including superoxide dismutase 
(SOD), CAT, glutathione (GSH), and glutathione per-
oxidase (GSH-Px) (7). A study showed that co-treat-
ment with the flavonoid-rich Bridelia tomentosa leaf 
extract increased the levels of SOD, CAT, and GSH-Px 
in the liver in rat model of carbofuran-induced oxida-
tive stress-mediated hepatotoxicity (22). Another study 
shows that flavonoid administration increases the CAT 

levels in rat model of arsenic-induced hepato-renal tox-
icity (23).

CAT is part of the antioxidant defense system in the 
body and can be found in most living tissues. This anti-
oxidant enzyme protects cells by degrading or reducing 
H2O2 into water and oxygen with either iron or man-
ganese as a cofactor. Although high levels of H2O2 are 
harmful to cells, at low amounts these molecules play 
a role in several physiological processes, such as cell 
proliferation and death, carbohydrate metabolism, mi-
tochondrial function, and platelet activation (7,24). This 
suggests that extremely high levels of CAT are detri-
mental to the body. In our study, we found that the in-
crease in CAT expression levels in the sepsis-induced rat 
groups treated with antibiotics and Coleus amboinicus 
Lour. leaf extract was not significant.

6. CONCLUSION
Administering Coleus amboinicus Lour. leaf extract 

increases TAC levels and CAT expression levels in sep-
sis, leading to a decrease in oxidative stress via scaveng-
ing and reduction of free radicals, as well as inhibition of 
free radical formation. This will exert protective effects 
in the cells and therefore alleviate sepsis.
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