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CHEMICAL  PATHOLOGY

Effect of Oral Supplementation of Channa striatus Extract on 
Total Antioxidant Status during Wound Healing in Post Lower 

Segment Caesarean Section Women
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Najib Majdi Yaacob3),  Mohamed Rusli Abdullah4)

ABSTRACT 
Objective: C.striatus has been suggested to have antioxidant and anti-inflammatory properties for wound healing. This study 

was conducted to determine the level of Total Antioxidant Status (TAS) and the effectiveness of oral supplementation of 
C.striatus extract in post Lower Segment Caesarean Section (LSCS) patients during wound healing. 

Design: This was a randomized; double blinded, placebo-controlled study among post LSCS women conducted in 
Department of Obstetric and Gynaecology, Hospital Universiti Sains Malaysia from March 2010 to December 2012. 

Material and Methods: A total of 39 patients from C.striatus and 34 patients from placebo group were included in this study. 
After randomization, the treatment group consumed 500 mg of freeze dried C.striatus extract daily while the placebo group con-
sumed 500 mg of placebo (maltodextrin) daily for 6 weeks. For each subject, venous bloods for TAS were taken postoperatively 
at day 1, day 3, week 2, week 4 and week 6. Repeated measure for analysis of variance (ANOVA) was used to determine the 
changes of TAS between and within both groups throughout the 6 weeks intervention. 

Results: The result suggested an increment of TAS level within C.striatus group from second week postoperative onwards 
which might involve in the enhancement of wound healing. 

Conclusion: The administration of C.striatus extract has beneficial effect during wound healing by enhancing the process in 
post-operative LSCS women.

KEY  WORDS
Channa striatus, wound healing, total antioxidant status, lower segment caesarean section, reactive oxygen species

Received on April 9, 2019 and accepted on August 2, 2019
1) Department of Chemical Pathology, School of Medical Sciences, Universiti Sains Malaysia
 16150 Kubang Kerian, Kelantan, Malaysia
2) Department of Basic Medical Sciences
 Kulliyyah of Medicine
 International Islamic University Malaysia
 Bandar Indera Mahkota, 25200 Kuantan
 Malaysia
3) Unit of Biostatistics and Research Methodology, School of Medical Sciences, Universiti Sains Malaysia
 16150 Kubang Kerian, Kelantan, Malaysia
4) Perdana University
 Selangor, Malaysia
Correspondence to: Noorazliyana Shafii
(e-mail: noorazliyana@usm.my)

148

INTRODUCTION

Channa striatus (C.striatus) or Haruan is a fresh water, air breath-
ing fish from family Channidae. It is widely distributed within 
Malaysia1). It is extensively consumed to promote wound healing and 
proven to have high antioxidant activities2). The content of C.striatus 
which high in amino acids and fatty acids contribute for better wound 
healing1,3) and to the antioxidative property of C.striatus4).

Wound healing comprises of three overlapping phases which is 
inflammation, new tissue formation and remodeling of the tissue. 
Reactive oxygen species (ROS) involved in all stages of the wound 
healing process. During inflammatory phase, there is production of 
large amounts of ROS. ROS is very important and essential to protect 
against the unwanted microorganisms and be part of the innate immune 

system of the organism5). Process of wound healing depends on these 
oxidative stress and low levels of ROS. Suppression or overexposure to 
oxidative stress can lead to impaired and delayed wound healing6). 
Antioxidant play an important role in wound healing by reducing the 
ROS and enhance the healing process7).

C.striatus extract has been studied and suggested to have antioxi-
dant and anti-inflammatory content for better healing of the wound1,8). 
This study was to assess the possible role of C.striatus in wound healing 
in post Lower Segment Caesarean Section (LSCS) women by analyzing 
the Total Antioxidant Status (TAS). The aim of this study was to deter-
mine the level of TAS during wound healing in post LSCS women sup-
plemented with C.striatus extract and placebo (maltodextrin).
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MATERIALS  AND  METHODS

Study design and study population
This was a randomized; double blinded, 2-arm parallel comparative 

study of C.striatus extract versus placebo conducted in Department of 
Obstetric and Gynaecology, Hospital Universiti Sains Malaysia 
(HUSM) from March 2010 to December 2012. Postpartum women aged 
18 to 40 years who were having elective or emergency LSCS with no 
active medical, surgical and gynaecological problems were included in 
the study with informed consent. The patients who had consumed any 
form of herbal extract in the last three months before and during the 
study period, took heparin or warfarin and had history of drug or alco-
hol abuse were excluded from this study. Other exclusion criteria 
include clinically relevant endocrine, hematological, cardiovascular, 
connective tissue disease, neurologic, gastrointestinal or other major 
systemic diseases that can affect the result of this study. Furthermore, 
the patients on medications that can delay wound healing such as steroid 
or immunosuppressive therapy were also excluded from this study. 

Data collection procedure
Randomization method was used to assign subjects for treatment 

and placebo group using computer where the subject numbers were allo-
cated based on 1:1 ratio. The subject eligibility was established before 
treatment randomization and the number was designated strictly and 
sequentially. In this study, once randomized, the subject and the investi-
gator did not know what study treatment the subjects had received. The 
oral freeze dried C.striatus extract and placebo (maltodextrin) available 
as a 250 mg capsule each and were prepared by School of 
Pharmaceutical Sciences, Universiti Sains Malaysia, Penang. The treat-
ment group took 500 mg (2 capsules) of C.striatus extract while the pla-
cebo group took 500 mg (2 capsules) of placebo. Both groups took the 
C.striatus extract/placebo daily for six weeks. The patients who missed 
three consecutive doses were labeled as non-compliance and excluded 
from this study. Venous bloods for TAS were taken at day 1, day 3, 
week 2, week 4 and week 6 from each subject postoperatively. Besides, 
full blood count, liver and renal function test were also measured at the 
same time to make sure the safety of C.striatus and placebo.

 The blood for TAS was determined by colorimetric assay using kit 
(RANDOX laboratories, United Kingdom) using Vitalab Selectra E ana-
lyzer (Vital Scientif ic N.V). In this assay, 2,2'-Azino-di-[3-
ethylbenzthiazoline sulphonate](ABTS®) was incubated with peroxidase 

(metmyoglobin) to produce the radical cation ABTS®*+ which was blue-
green in color. This reaction then was measured at 600 nm. Antioxidants 
in the added sample caused suppression of the color produced which 
was proportional to the concentration. 

Statistical analysis
Sample size for this study was determined using G*Power software 

(F tests and Repeated measures of ANOVA)9). The total number of par-
ticipants required for this study was 70 after taking the effect size f of 
0.25 (for medium effect size) to be significant at type I and type II error 
of 5% and 10% respectively. The total number of participants required 
after adding 20% anticipated dropout rate was 84 (42 in each group). 
This calculation was based on 2 groups, 4 times measurements and cor-
relation among repeated measures of -0.2. This study used a (modified) 
intention-to-treat (ITT) analysis. All subjects who consumed at least one 
dose of C.striatus extract or placebo and had at least one result after 
baseline are analysed based on their initial randomization. Last 
Observation Carried Forward (LOCF) principle was carried out for 
drop-out data (13 subjects). For 60 subjects who completed all the study 
visits with adequate compliance, Per protocol (PP) analysis was carried 
out for comparison. Independent t-test was used to analyse the differ-
ences in mean or comparison between the treatment and the placebo 
groups. Repeated measure for analysis of variance (ANOVA) was used 
to determine the changes of TAS within C.striatus and placebo group 
throughout the 6 weeks intervention. The same analysis was also used to 
determine between groups differences of TAS with regard to time. 
P-value of < 0.05 was taken as statistically significant. Data analysis 
was done using software IBM SPSS Version 22. 

Ethical consideration
This research was approved by the Human Research Ethic 

Committee, USM (USMKK/PPP/JEPeM [227.3.(05)] on July 2010. 
This study was conducted in concordance to Declaration of Helsinki's 
principle at all stages.

Table 1. Age and baseline TAS level of the subjects. 
Demographic  C.striatus (N = 39) Placebo (N = 34) P-value
characteristics Mean (SD) Mean (SD) 

Age (years) 28.03 (5.05) 28.47 (5.22) 0.713
Baseline TAS 1.27 (0.20) 1.24 (0.21) 0.460
(mmol/L)

Independent sample t-test

Table 2. Comparison of TAS level (mmol/l) at different time 
between C striatus group and placebo group.

Variables  C.stiatus group (N = 39) Placebo group (N = 34)

 Mean (SD) Mean (SD)

Day 1 1.27 (0.20) 1.24 (0.21)
Day 3 1.34 (0.21) 1.28 (0.22)
Week 2 1.40 (0.22) 1.28(0.29)
Week 4 1.39 (0.18) 1.30 (0.25)
Week 6 1.43 (0.17) 1.35 (0.29)

Independent sample t-test
Table 3. Comparison of TAS level (mmol/l) within C.striatus and 

placebo group based on time (ITT analysis).
Comparisons  C.striatus group (N = 39) Placebo group (N = 34)

 Mean diff  P-value Mean diff  P-value
 (95% CI)  (95% CI)

Day 1-Day 3 -0.07  0.081 -0.04  1.000
 (-0.14, 0.01)  (-0.12, 0.03)
Day 1-Week 2 -0.13 0.005 -0.04  1.000
  (-0.22, -0.03)  (-0.17, 0.09)
Day 1-Week 4 -0.11 0.007 -0.06  0.416
  (-0.20, -0.02)  (-0.15, 0.03)
Day 1-Week 6 -0.16  < 0.001 -0.12 0.101
 (-0.25, -0.07)  (-0.25, 0.01)

Repeated measures ANOVA with Bonferroni correction.

Table 4. Comparison of TAS within C.striatus and placebo group 
based on time (Per Protocol analysis)

Comparisons  C.striatus group  Placebo group 
 (N = 34) (N = 26)

 Mean diff P-value Mean diff P-value
 (95% CI)  (95% CI)

Day 1-Day 3 -0.08  0.079 -0.06  1.000
 (-0.16, 0.01)  (-0.16, 0.05)
Day 1-Week 2 -0.14  0.004 -0.05 1.000
 (-0.25, -0.03)  (-0.22, 0.12)
Day 1-Week 4 -0.13 0.006 -0.08 0.409
 (-0.23, -0.03)   (-0.19, 0.03)
Day 1-Week 6 -0.18 < 0.001 -0.15  0.093
  (-0.29, -0.08)  (-0.32, 0.01)

Repeated measure ANOVA with Bonferroni correction.
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RESULTS

Initially, 82 patients were successfully randomized into the study 
after considering inclusion and exclusion criteria (41 patients for each 
group). However, 2 patients from C.striatus group and 7 patients from 
placebo group need to be excluded from the study due to no baseline 
data or no at least one result after baseline. A total of 73 patients remain 
in this study for ITT analysis; 39 patients were in the C.striatus and 34 
patients were in the placebo groups. A total of 60 patients completed all 
the study visits; 34 in C.striatus and 26 in the placebo groups (PP analy-
sis). Table 1 shows age and baseline TAS level of the subjects. The 
result showed no significant difference between the two groups.

Table 2 shows comparison of TAS level between C.striatus and pla-
cebo group based on time. There was a significant increase of TAS level 
started from week 2 onwards (higher at the later stage) compared to the 
placebo group. The level of TAS when compared between both groups 
showed no significant differences in all the period studied (ITT: F = 
0.65, p = 0.629; PP: F = 0.58, p = 0.676). Table 3 shows comparison of 
TAS within C.striatus and placebo group based on time for 73 subjects 
based on (ITT) analysis. There were significant differences in the TAS 
levels in patients who consumed C.striatus when compared between 
Day 1 with Week 2 till week 6. The level of TAS for placebo group 
showed no significant differences throughout the study period. Table 4 
shows comparison of TAS within C.striatus and placebo group based on 
time (PP analysis) for 60 subjects that completed the entire visit. The 
results showed similar findings as ITT analysis. 

DISCUSSION 

The present study has examined the nutritional values of C.striatus 
and its' beneficial effect for wound healing which include anti-microbi-
al, anti-inflammatory, induction of cell proliferation and platelet aggre-
gation, anti-nociceptive and high antioxidant activities1,8,10). The principal 
finding of this study was the enhancement of the TAS levels from week 
2 onwards in C.striatus group post-operatively that indicates the benefi-
cial effect of C.striatus administration during wound healing of post-op-
erative LSCS women.

C.striatus extract were proven to have high antioxidant activities2). 
The antioxidant property of C.striatus is due to its high content in amino 
acids especially cysteine, methionine, histidine and lysine and to a less-
er extent, proline and tyrosine10). These amino acids work as primary 
antioxidants and act as metal chelators in linoleic acid system4). The 
antioxidants are most likely to be lipophilic antioxidants which has sig-
nificant powerful defense tools especially against omega-3 oxidation1). 
The antioxidant nature of amino acids are involve against lipid oxida-
tion and also probably due to the action at their side-chain as well11).

The results of this study were similar to the study done by Daud and 
Dahlan (2011) which showed C.striatus has high antioxidant property. 
In that study, they demonstrated that antioxidant capacity was high in 
C.striatus compared to other extracts. High level of antioxidant play an 
important role in wound healing by preventing the oxidative damage of 
cells and enhance the healing process. This study is also consistent with 
a study done by Ali Khan et al. (2014). In that study, the researchers 
used orally administered freeze dried aqueous extract of C.striatus in 
experimentally induced gastric ulcers in Wistar rats. They found that 
C.striatus possesses anti-secretory and antiulcer activities due to the 
unsaturated fatty acids and essential amino acids especially aspartic acid 
that is involved in antioxidant mechanism and was found to be in high 
amount in C.striatus 12). 

Besides rich in amino acids, C.striatus also contains glutamic acid 
and dietary mineral such as zinc3,8) which might contribute to the 
enhancement of wound healing. The enhancement of wound healing 
after supplementation with C.striatus has been shown to have shorter 
time of wound closure that eventually can prevent delayed wound heal-
ing. This enhancement also might be due to the antioxidant properties of 
C.striatus. Study done by Blass et al. (2012) demonstrated that in 
patients with delayed wound healing, the wound closure was accelerated 
and took shorter time to heal after the patients were given glutamine and 
high dose of oral antioxidants micronutrients such as ascorbic acid and 
α-tocopherol13).

However, this study could not demonstrated significant findings 
between C.striatus and the placebo groups. The possibly could be due to 
the limited number of samples. It could be a logistic problem to some 

patients to come for blood taking at hospital as scheduled after dis-
charge. Apart from that, in the ward, as a standard post-operative pain 
relief, the patients were given non-steroidal anti-inflammatory drugs 
(NSAIDs) which were a suppository Diclofenac sodium 100 mg twice a 
day for three days post operatively and continued with tablet Diclofenac 
sodium 50 mg, three times a day for the next consecutive four days. 
NSAIDs could inhibit inflammation which is an integral part of wound 
healing as a results of inhibition of cyclooxygenases that involved in 
prostaglandin production, leading to a marked decrease in prostaglandin 
synthesis14). The level of TAS perhaps will be higher if NSAIDs were 
not given to the patients. The dosage of C.striatus tablet use in this 
study could also affect the result. The patients were only given 500 mg 
of C.striatus tablet once daily which might not be sufficient for better 
wound healing process.

SUMMARY

This study indicates C.striatus administration has beneficial effect 
during wound healing by enhancing the process in post-operative LSCS 
women. However, further studies are required to confirm and under-
stand the mechanism of action of it.

ACKNOWLEDGEMENT

The authors would like to express their deepest gratitude to late 
Professor Saringat Baie for the idea and support and special gratitude to 
Universiti Sains Malaysia, Malaysia for the financial support. (Research 
University (RU) Grant (1001/PPSP/812081).

REFERENCES 

 1) Mohd, S.M. and M.J. Abdul Manan, Therapeutic potential of the haruan (Channa stria-
tus): from food to medicinal uses. Malays J Nutr, 2012. 18(1): p. 125-36.

 2) Daud, C.K. and C.K. Dahlan, Antioxidative Potential of Four Extracts of Haruan, 
Channa Striatus (Bloch) an Indigenous Malaysian Snakehead Fish, 2011, Universiti 
Putra Malaysia.

 3) Jais, A.M.M., Pharmacognosy and pharmacology of Haruan (Channa striatus), a medic-
inal fish with wound healing properties. Boletín Latinoamericano y del Caribe de 
Plantas Medicinales y Aromáticas, 2007. 6(3): p. 52-60.

 4) Haniffa, M.A.K., et al., Salutary value of haruan, the striped snakehead Channa stria-
tus-a review. Asian Pacific Journal of Tropical Biomedicine, 2014. 4(Suppl 1): p. S8.

 5) Schäfer, M. and S. Werner, Oxidative stress in normal and impaired wound repair. 
Pharmacological research, 2008. 58(2): p. 165-171.

 6) Fitzmaurice, S., R. Sivamani, and R. Isseroff, Antioxidant therapies for wound healing: 
a clinical guide to currently commercially available products. Skin pharmacology and 
physiology, 2011. 24(3): p. 113-126.

 7) Soneja, A., M. Drews, and T. Malinski, Role of nitric oxide, nitroxidative and oxidative 
stress in wound healing. Pharmacological Reports, 2005. 57: p. 108.

 8) Dahlan-Daud, C.K., Amino and fatty acid compositions in Haruan traditional extract 
(HTE)[Composición de aminoácidos y ácidos grasos en extractos de" Haruan" tradi-
cional]. Boletín Latinoamericano y del Caribe de Plantas Medicinales y Aromáticas, 
2011. 9(5).

 9) Faul, F., et al., G* Power 3: A flexible statistical power analysis program for the social, 
behavioral, and biomedical sciences. Behavior research methods, 2007. 39(2): p. 175-
191.

 10) Zakaria, Z., et al., Amino acid and fatty acid composition of an aqueous extract of 
Channa striatus (Haruan) that exhibits antinociceptive activity. Clinical and experi-
mental pharmacology and physiology, 2007. 34(3): p. 198-204.

 11) Taylor, M. and T. Richardson, Antioxidant activity of cysteine and protein sulfhydryls 
in a linoleate emulsion oxidized by hemoglobin. Journal of Food Science, 1980. 
45(5): p. 1223-1227.

 12) Ali Khan, M.S., et al., Gastroprotective Effect of Freeze Dried Stripped Snakehead 
Fish (Channa striata Bloch.) Aqueous Extract against Aspirin Induced Ulcerogenesis 
in Pylorus Ligated Rats. ISRN Pharmacology, 2014.

 13) Blass, S.C., et al., Time to wound closure in trauma patients with disorders in wound 
healing is shortened by supplements containing antioxidant micronutrients and gluta-
mine: a PRCT. Clinical nutrition, 2012. 31(4): p. 469-475.

 14) Lavand'homme, P.M., et al., Postoperative analgesic effects of continuous wound infil-
tration with diclofenac after elective cesarean delivery. Anesthesiology, 2007. 106(6): 
p. 1220-1225.


