
EFFECTS OF TRICHILIA CATIGUA MICROEMULSION ON PLASMA AND 
LIVER OXIDATIVE STATE IN RATS WITH CEREBRAL ISCHEMIA

Abstract
Cerebral vascular accidents occupies the second cause of dementia and

fifth in worldwide mortality rates (1). In 2017, in Brazil, 101.1 thousand

deaths were reported 2018, and 197,000 hospitalizations were

registered in the Unified Health System (SUS) (1). Thus, this study

aimed to evaluate the therapeutic effect of a microemulsion of FAE

from catuaba bark on the serum and hepatic oxidative state of ischemic

rats. For this, an animal model of transient global cerebral ischemia

(ICGT) (4VO), which simulates cardiac arrest in humans, was used.

Animals received the FAE microemulsion (via gavage) 4 hours after

cerebral ischemia and reperfusion (I/R), and were euthanized 24 hours

after I/R. Blood and liver were collected and used for quantification of

oxidative markers.ICGT modified the serum and liver oxidative state,

making these tissues more oxidized. However, treatment with FAE

microemulsion of catuaba bark extract prevented the modification of

the systemic oxidative state induced by cerebral ischemia. Based on the

results, it can be concluded that, in fact, cerebral ischemia modified the

systemic oxidative state and the microemulsion treatment presented a

potential antioxidant action, normalizing these changes.
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Introduction
Cerebral vascular accident is a disease that affects not only the

brain but also other tissues, leading to a big disability in the patients.

Over the years there has been a growing increase in the number of

hospitalizations for cerebral ischemia by the Unified Health System

(SUS)(1). In a global perspective, it is expected that stroke cases will

increase over the decades, in view of the longer life expectancy, the

increase in the number of obesity and diabetes cases, as well as the

covid-19(2).However, cerebral ischemia is a disease that is not

restricted to cerebral involvement, it can also modify the hepatic

oxidative state. Trichilia catigua (Meliaceae), popularly known as

catuaba, has some useful pharmacological applications for the

treatment of ischemic stroke as an antioxidant and memory

promoter(3, 4). Such studies encourage us to search for more efficient

formulations of the extract's FAE, as well as the investigation of its

effects at systemic levels, especially in the liver and in the plasma

Thus, considering that so far nothing is known about the effect of

cerebral ischemia on the plasmatic oxidative state, much less about the

possible therapeutic tools that can be used to control the effects of

ischemia at the systemic level, this work aimed to evaluate the serum

oxidative markers of ischemic rats, as well as to describe the effects of

a microemulsion of the FAE fraction of catuaba on the plasmatic and

hepatic oxidative state.

Materials and methods
Transient global cerebral ischemia (ICGT) surgery was performed in

rats, simulating cardiac arrest in humans. All experimental tests on

animals were previously approved by CEUA-UEM (número:

n°2102271119). The animals received the FAE microemulsion (via

gavage) 4 hours after cerebral ischemia and reperfusion (I/R), and were

euthanized 24 hours after I/R. Blood was collected with EDTA and

plasma separated. The liver was removed and clamped in liquid

nitrogen. Liver homogenate (10%, P/V) prepared in phosphate buffer

(0.1M, pH 7.4) was used for quantification of oxidative markers. The

oxidative markers analyzed were the content of reduced sulfhydryl

groups of proteins (thiols), total antioxidant capacity (TAC-ABTS and

FRAP), the level of reactive oxygen species (ROS), carbonylated

proteins, the content of reduced glutathione (GSH) and oxidized

glutathione (GSSG) and the activity of superoxide dismutase (SOD) and

catalase (CAT) enzymes.

Conclusion

In conclusion, transient cerebral ischemia in rats, modifies the redox

state of the liver and plasma, making these more oxidized. Treatment

with FAE microemulsion of T. catigua prevented the increase in systemic

oxidative stress induced by I/R. These effects reflected from a) reduced

hepatic ROS content; b) recovery of GSH levels (and normalization of the

GSH/GSSG ratio) and hepatic SOD activity; c) normalization of serum

thiol content.
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Results

Transient global cerebral ischemia modified the serum and liver

oxidative state, making these tissues more oxidized. Fig 1. shows the

ischemic insult significantly reduced thiol groups (-54%) in serum. The

treatment, however, preserved the thiol content at levels similar to

the control. These results clearly indicate that the microemulsion of

Trichilia catigua preserves the reduced state of plasma proteins,

contributing to oppose the oxidative stress induced by cerebral

ischemia.

Figure 1: Effect of I/R and microemulsion of Trichilia catigua on the protein
reducing sulfhydryl groups (THIOLS) content. C-control: healthy rats; I-
ischemic: rats subjected to I/R, treated with vehicle; Ischemic T-rats
treated with 100 mg/kg of catuaba microemulsion; Results are presented
as mean ± standard error of the mean (SEM) of 7 animals. * Data differ
from control; # data differ from ischemic, according to Newman-Keuls
post-test One-Way ANOVA (p<0.05).

Figure 2C show effect of the microemulsion on the reduced

glutathione and oxidized glutathione content in the liver. Cerebral

ischemia and reperfusion reduced hepatic GSH content by 64.74%. The

microemulsion prevented this decline, keeping the values close to those

of the control. The I/R-induced increase in ROS content which most likely

justifies the reduction in hepatic GSH levels. Treatment, in turn,

prevented this sharp drop, normalizing this marker to levels similar to the

control. This suggests that T. catigua prevents GSH oxidation by reducing

the ROS content and improving the redox state of the liver.

In addition, cerebral ischemia compromised the hepatic antioxidant

enzyme system, as observed (Fig. 3. A and B), by reducing the activity of

the catalase (-51%) and SOD (-75%) in the liver of rats. Treatment was

only able to restore SOD activity to control levels. It should be noted a

certain selectivity in restoring the enzymatic activity of SOD over CAT. This

divergence may be related to the chemical structure of the compounds

present in the FAE microemulsion, especially the catechin and epicatechin

isomers(5).

Figure 2: Effect of I/R and treatment on the ROS content (A), protein
carbonylation (B) and reduced glutathione (GSH) content. C-control: healthy
rats; I-ischemic: rats subjected to I/R, treated with vehicle; Ischemic T-rats
treated with 100 mg/kg of catuaba microemulsion; Results were presented as
mean ± standard error of the mean (SEM) of 7 animals. * Data differs from
control; # data differ from ischemic, according to Newman-Keuls post-test
One-Way ANOVA (p<0.05).

Figure 3: Effect of I/R and treatment with microemulsion of Trichilia catigua on
SOD (A) and CAT (B) activity. C-control: healthy rats; I-ischemic: rats subjected to
I/R, treated with vehicle; Ischemic T-rats treated with 100 mg/kg of catuaba
microemulsion; Results were presented as mean ± standard error of the mean
(SEM) of: 7 animals. * Data differs from control; # data differ from ischemic,
according to Newman-Keuls post-test One-Way ANOVA (p<0.05).

As can be seen in Fig 2A., cerebral ischemia increased the ROS content

by 39.8% and the protein carbonyl content by 33.9% (Fig 2B) compared to

the control. Treatment reduced ROS levels (56.5%) when compared to the

ischemic group. However, the microemulsion of T. catigua was not able to

reverse the secondary oxidation marker, hepatic protein carbonylation.


