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Abstract

The present study investigated the effect of
pre-treatment with methanol extract of the leaves of
Commelina diffusa on paracetamol-induced liver
damage on experimental rats. Wistar rats were used and
grouped; groups 1 and 2 as controls, groups 3 and 4
were administered 200 mg/kg and 400 mg/kg of
Commelina diffusa leaves extract, and group 5 received
silymarin 100 mg/kg (standard drug). Hepatotoxicity
was induced with 3 g/kg of paracetamol (PCM) on the
7th day in all the animal groups except the positive
control group (Group 1). At the end of the experiment,
blood samples were collected from the anaesthetized
rats for biochemical indices (liver enzymes and
antioxidants). Both doses (200 mg/kg and 400 mg/kg)
of Commelina diffusa leaves extract significantly
reduced the liver enzymes level, and also increased
antioxidant enzymes level when compared with the
PCM-treated (negative) control group. The methanol
leaf extract of Commelina diffuisa possesses preventive
effect on liver damage evident via its antioxidative and
hepatoprotective actions.
Keywords: Commelina diffusa, antioxidant,
hepatotoxicity, paracetamol, silymarin.

Introduction

Commelina diffusa (family, Commelinaceae),
the climbing dayflower, is an herbaceous plant in the
dayflower family found in the tropics. It is an herb
which may be annual or perennial.' It is a flowering
plant with its flowering occurring between May to
November.” Commelina diffusa is useful as a medicinal
plant as it exhibits antioxidant activity by preventing
generation of free radicals and hence is alternatively
beneficial to alleviate inflammatory diseases. Also in
most cases it acts as hepatoprotective agent.’
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Oxidative stress is a harmful state wherein
oxygen free radicals attack biological molecules such
as lipids, proteins and DNA..* Free radicals are atoms or
molecules that have unpaired electrons usually
unstable and highly reactive.” Free radicals can affect
intracellular signal transduction and gene regulation,
resulting in cytokine production essential to the
inflammatory process. Oxidative stress plays a major
role in many liver diseases.’ The liver is a major organ
that is attacked by reactive oxygen species (ROS). The
mammals possess sophisticated antioxidant system
which maintains the redox homeostasis in the liver.
With an excess in ROS, the homeostasis is disturbed,
resulting in oxidative stress which plays a critical role
in liver disease and other chronic degenerative
disorders.’

The liver is a frequent target organ for drug
toxicity. The production of radical species specifically
ROS and RNS has been postulated as an early event of
drugs hepatotoxicity and as an indicator of hepatotoxic
potential." Numerous exogenous drugs could induce
oxidative stress including increase of cellular oxidants
and lipid peroxidation, depletion of antioxidant in the
liver, and such drugs include analgesic drugs, anti-
cancer drug, anti-inflammation drugs, and anti-
depressants. For example, liver oxidative damage has
been found to be induced by sulfasalazine a drug used
to treat inflammatory bowel diseases,” while
paracetamol induced hepatotoxicity may result in DNA
damage and dysfunction of the mitochondria."

Paracetamol, a common and widely used
analgesic and antipyretic agents can cause
hepatotoxicity, lead to acute liver failure. Very high
doses of paracetamol (2.5 g/kg and above) can induce
hepatic damage in animals, as its toxic metabolite (N-
acetyl-p-benzoquinineamine) binds to
macromolecules of hepatocytes to cause cell
necrosis.'"”

This present study aimed at investigating the
extent of protection on the liver following pre-
treatment with methanol extract of Commelina diffusa
prior to paracetamol-induced hepatic damage on wistar
rats. Liver enzymes level and antioxidant status of the
experimental animals were investigated.

Materials and Methods

Collection of Plant Material and Preparation of
extract

Fresh leaves of Commelina diffusa were collected from
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the school environment of Delta State University,
Abraka, Nigeria, and were identified and authenticated
by Dr. H.A. Erhenhi, a taxonomist of the Department of
Botany, Faculty of Sciences, Delta State University,
Abraka, Nigeria. Dried leaves of Commelina diffusa
were powdered with the aid of a mechanical grinder.
Three hundred and forty-two grams (342 g) of the
powdered leaf were dissolved in 2.6 L of methanol
(70%) and extracted using Soxhlet evaporator at 25 °C.
The filtrate was further concentrated to dryness with
the aid of a water bath set as 40 °C. The final extract was
stored in the refrigerator prior to the study.

Animals

Twenty-five (25) Wistar rats (180 g average weight)
were procured from the Animal House of the Faculty of
Basic Medical Science, Delta State University Abraka,
Nigeria. The animals were acclimatized for a period of
one week prior to the study, and fed commercial rat feed
and portable water ad libitum. Guidelines followed in
the handling of animals were in accordance with global
standard adopted by the Ethical Committee of the
Faculty of Basic Medical Science, Delta State
University, Abraka, Nigeria (FBS/CT/091720).

Experimental design

The rats were randomly placed into five groups,n=15:
Group 1—-Normal Saline (NS) 10 ml/kg

Group 2 —Normal Saline (NS) 10 ml/kg + Paracetamol
(PCM) 3000 mg/kg

Group 3 — Commelina diffusa (CD) 200 mg/kg +
Paracetamol (PCM) 3000 mg/kg

Group 4 — Commelina diffusa (CD) 400 mg/kg +
Paracetamol (PCM) 3000 mg/kg

Group 5 — Silymarin 100 mg/kg + Paracetamol (PCM)
3000 mg/kg

The experimental animals were administered the
extracts or silymarin once orally daily for 6 days. All
the animals except the normal control group were
administered PCM 3000 mg/kg on day 7 and observed
for 24 hours."” At the end of the treatment (8" day), the
animals were subjected to chloroform anesthesia.
Blood samples were collected, centrifuged at 4000 rpm
for 10 minutes, and the supernatant used for
biochemical assays.

Biochemical and Histological Studies
The biochemical studies included analyses on liver
enzymes (aspartate aminotransferase - AST, alanine
transaminase - ALT, and alkaline phosphatase — ALP),
and antioxidants such as superoxide dismutase (SOD),
catalase (CAT), and malondialdehyde (MDA)
levels']4.15,]6,]7.18

The liver organs of the rats were harvested
and persevered in formal saline for histopathological
studies. Results are presented as mean + standard error
of mean (SEM). Data were analyzed using one-way
analysis of variance (ANOVA) followed by Tukey's
post hoc test. P-values <0.05 were taken as significant.

Results

Effect of Commelina diffusa (CD) extract on serum
liver enzymes in paracetamol induced hepatotoxicity
Statistically significant (p<0.05) increase was
observed in all the liver enzymes (AST, ALT, and ALP)
of experimental animals in PCM control (negative)
group as compared with those in the normal (positive)
control group. Administration of 200 mg/kg and 400
mg/kg of Commelina diffusa prior to induction of liver
damage resulted in decrease in liver enzyme of
experimental rats as compared to the PCM treated
group. The reduction was significant (p<0.05) at a dose
of 400 mg/kg of Commelina diffusa. (Table 1). Also,
significant decreased liver enzymes were detected in
rats administered silymarin (standard drug) as
compared with the PCM control group.

Effect of Commelina diffusa (CD) extract on serum
antioxidant levels in paracetamol induced
hepatotoxicity

Comparative significant decrease in antioxidant
enzymes (SOD, CAT) and increased lipid peroxidation
biomarker (MDA) were observed in PCM control
group as against those in normal control group. Non-
significant (p>0.05) increase in the levels of superoxide
dismutase (SOD) and catalase (CAT), and a significant
(p<0.05) decrease in malondialdehyde (MDA) were
observed in serum of rats administered 200 and 400
mg/kg of Commelina diffusa as compared with the
PCM control group (Table 2).

Table 1: The effect of Commelina diffusa on liver enzymes in paracetamol induced hepatotoxicity

AST (U/L) ALT (U/L) ALP (U/L)
Normal control 4641 £1.51 15.53 +£1.80 31.23 +3.27
PCM control 69.72 +0.94° 26.92 £3.18° 5577 £1.18°
CD-200 + PCM 59.49 +2.32 19.13 + 1.56 42.88 +5.23
CD-400 + PCM 47.02 +0.96° 15.01 £2.31° 32.63 +£2.20°
Silymarin + PCM 50.86 +0.75" 13.94 + 1.85° 40.42 £2.04°

* = P<0.05 was taken to be significant when compared with the normal control group.
® = P<0.05 was taken to be significant when compared with the PCM control group.
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Table 2: The effect of Commelina diffusa on serum antioxidant parameters in paracetamol -

induced hepatotoxicity

SOD (IU/L) CATALASE (IU/L) MDA (IU/L)
Normal control 0.31+0.03 0.52+0.06 0.58 +0.06
PCM control 0.27 +0.06° 0.45+0.09° 0.72+0.07°
CD-200 + PCM 0.41 +0.04 0.57 +0.04 0.52 +0.02°
CD-400 + PCM 0.30 + 0.02 0.64 + 0.01 0.48 +0.04°
Silymarin + PCM 1.00 +0.51° 1.51 +0.04° 0.42 +0.05°

* = P<0.05 was taken to be significant when compared with the normal control group.
® = P<0.05 was taken to be significant when compared with the PCM control group.

Discussion

Oxidative stress results from abnormal
production of reactive oxygen species (ROS) or
depletion of antioxidant defenses due to an imbalance
in intracellular prooxidant/antioxidant.” Over
production of reactive oxygen species, often leading to
peroxidation of membrane phospholipids and
production of reactive aldehydes.” Progressive
oxidative stress leads to cell damage, which results in
the alteration of cellular enzymes.” The liver is
considered to be highly sensitive to toxic agents in
living systems.

This study investigated the effect of pre-
treatment of methanol leaf extract of Commelina
diffusa on liver enzymes and antioxidant levels in rat
model of paracetamol-induced liver damage.
Paracetamol (PCM, acetaminophen) is a commonly
and widely used analgesic and antipyretic agent.
However, at hepatotoxic doses of paracetamol, the
normal level of hepatic glutathione is depleted, due to
the effect of the metabolite; N-acetly-p-
benzoquiniamine (NAPQI) which covalently binds to
cysteine groups on proteins to form 3-(cystein-S-yl)
acetaminophen adducts.” Glutathione, normally
protects hepatocytes by combining with the reactive
metabolite of paracetamol thus preventing their
covalent binding to liver proteins.”

Silymarin, an antioxidant and also a
hepatoprotective agent which is widely distributed
with its highest activity found in the red blood cells and
in the liver,” was used at a dose of 100 mg/kg as
standard drug treatment for liver damage.” Silymarin
increases the levels of glutathione in the liver by more
than 35% in healthy subjects and more than 50% in rats
and protects the liver from damage.™

In this study, a significant hepatic damage was
observed in the animals induced with paracetamol.
This is evident by the elevated levels of serum markers.
Serum AST, ALT, and ALP, which are biomarkers of
hepatocyte damage and loss of functional integrity,
showed a marked increase in activities following
paracetamol administration at 3 g/kg. Also,
paracetamol (3 g/kg) administered also caused a
decrease in the serum levels of superoxide dismutase

(SOD) and catalase (CAT), and also induced lipid
perioxidation via an increased serum malondialdehyde
(MDA) level.

Animal groups which received pretreatment
with Commelina diffusa extract at both increasing
doses (200 and 400 mg/kg) had their liver enzymes
levels and antioxidant enzymes level slightly different
from that of the normal rats which were not
administered paracetamol. However, the difference
was significant when compared with the rats that were
dosed with paracetamol but did not receive Commelina
diffusa leaves extract. This effect of Commelina
diffusa leaves extract was similar to that produced by
silymarin which had a much striking effect.

The decrease in the serum levels of liver
enzymes biomarker and malondialdehyde, and
increase in SOD and catalase as seen in the rats
pretreated with Commelina diffusa extract reveals the
hepatocyte-protecting and antioxidant activity of the
Commelina diffusa leaves extract. The antioxidant
activity of Commelina diffusa has been attributed to the
presence of phytochemical compounds such as
phenolic compounds as well as other phytochemicals
such as tannins and flavonoids, and secondary
metabolite such as alkaloids, phytosterols and
triterpenoids.” Antioxidant property of this plant also
supports its anti-inflammatory properties.”’

Hepato-protective activities of Commelina
diffusa have also been shown in studies by Sule and his
colleagues.” The study showed that liver secretions,
collected from albino rats that were treated with
doxorubicin, showed infiltration of neutrophils with
spotty inflammation whereas those pretreated with the
leaves extract of Commelina diffusa at 200 and 400
mg/kg, had improved cell integrity, which was proved
by normal hepatic stroma with hepatocytes, sinusoid
and central vein."” Treatment with doxorubicin from the
study caused a significant increase in the level of AST,
ALT and total bilirubin when compared with the
normal control whereas treatment of the positive
control group with Commelina diffusa extract from the
study demonstrated a significant decrease in the level
of AST, ALT and total bilirubin.”’ These resultant effect
following the treatment with Commelina diffusa
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extract point to its free radical scavenging effect
following oxidative damage caused by doxorubicin.”
This was also validated in this present study in that
PCM-induced hepatotoxicity was reduced by the effect
of Commelina diffusa leaves extract.

Conclusion

The therapeutic administration of methanol leaves
extract of Commelina diffusa on paracetamol-induced
hepatotoxicity clearly suggests the hepatoprotective
effect of Commelina diffusa. The herbal drug has
equivalent therapeutic value with the positive control
drug (silymarin). Further, this creates a hope in new
drug discovery in controlling liver diseases using
Commelina diffusa as a possible precursor. Elucidation
of the active constituents responsible for its
hepatoprotective ability is vital.

References

1.  Faden R. Commelina diffusa. In: Flora of North
America Editorial Committee (Eds.), Flora of North
America online. New York and Oxford, Oxford
University Press. 2006.

2. Hong D, DeFillipps RA. Commelina diffusa. In:
Wu ZY, Raven PH, Hong DY (Eds.), Flora of china,
Beijing: Science Press, St. Louis: Missouri Botanical
Garden Press, 2000; pp. 36.

3. Akinmoladun AC, Obuotor EM, Farombi EO.
Evaluation of antioxidants and free radicals scavenging
capacities of some Nigerian indigenous medicinal
plants. J.Med Food. 2010; 13:444-451

4.  Young IS, Woodside JV. Antioxidants in health
and disease. J Clin Pathol, 2001; 54: 176-86.

5.  Finkel T, Holbrook NJ. Oxidants, oxidative stress
and the biology of ageing. Nature. 2000; 408 (6809):
239-47.d0i1:10.1038/35041687.

6. Jomova K, Jenisova Z, Feszterova M, Baros S,
Liska J, Hudecova D, Rhodes CJ, Valko M. Arsenic:
toxicity, oxidative stress and human disease. J Appl
Toxicol. 2011;31(2): 95-107.doi:10.1002/jat.1649

7. LiAN,LiS,ZhangYJ, Xu XR, Chen YM, Li HB.
Resources and biological activities of natural
polyphenols. Nutrients. 2014; 6(12): 6020-47
doi:10.3390/mu6126020.

8. Videla LA. Oxidative stress signaling underlying
liver disease and hepatoprotective mechanisms. World
J. Heoatol. 2009; 1: 72-78.

9. Linares V, Alonso V, Albina ML, Belles M,
Sirvent JJ, Domingo JL, Sanchez DJ. Lipid
peroxidation and antioxidant status in kidney and liver
of rats treated with sulfasalazine. Toxicology. 2009;
256:152-156.

10. Riordan A, Brummell Z, Sizer E, Auzinger G,
Heaton N, O'Grady JG, Bernal W, Hendry BM,
Wendon JA. Acute Kidney injury in patients admitted
to a liver intensive therapy unit with paracetamol-
induced hepatotoxicity. Nephrol Dial transplant. 2011;
26:3501-3508.

11.  Mitchell JR, Jollow DIJ, Potter WZ, Gillette JR,
Brodie BB. Acetaminophen-induced hepatic necrosis.
IV. Protective role of glutathione. J Pharmacol Exp
Ther. 1973; 187(1):211-7.

12. Rang HP, Dale MM, Ritter JM, Flower RJ. Rang
and Dale's Pharmacology, sixth ed. Churchill
LivingStone Elsevier, USA.2007; pp. 751-764.

13. Ramachandra SS, Quereshi AA, Viswanath
Swamy AH, Patil T, Prakash T, Prabhu K, Veeran
Gouda A. Hepatoprotective activity of Calotropis
procera flowers against paracetamol-induced hepatic
injury inrats. Fitoterapia. 2007; 78: 451-454.

14. Reitman S, Frankel S. A colorimetric method for
the determination of serum glutamic oxalacetic and
glutamic pyruvic transaminases. American Journal of
Clinical Pathology.1957;28: 56-63.

15. Roy AV. Rapid method for determining alkaline
phosphatase activity in serum with thymolphthalein
monophosphate. Clin. Chem. 1970;21: 5.

16. Misra HP, Fridovich I. The role of superoxide in
the autoxidation of Epinephrine and simple assay for
superoxide dismutase. J Biol Chem. 1972;27:3170.

17. Sinha AK. Colorimetric assay of catalase.
Analytical biochemistry. 1972;47:389-394.

18. Gutteridge JM, Wilkins S. Copper dependent
hydroxyl radical damage to ascorbic acid: formation of
thiobarbituric acid reactive product. FEBS Letts. 1982;
137:327-330.

19.  Sule OJ, Arhoghro EM, Erigbali P. Nephron-
protective and hepato-protective property of
Commelina diffusa leaf extract in doxorubicin-induced
albino rats. WJPPS.2017; 6(10): 51-62.

20. Hanasaki Y, Ogawa S, Fukui S. The correlation
between active oxygen scavenging and antioxidative
effects of flavonoids. Free Radic Biol Med. 1994;
16(6): 845-850.

21. Octiavia Y, Tocchetti CG, Gabrielson KL,
Janssens S, Crijns HJ, Moens AL. Doxorubicin-
induced cardiomyopathy: From molecular
mechanisms to therapeutic strategies. Journal of
Molecular and Cellular Cardiology. 2012; 52: 1213-
1225.

22. Tirmenstein MA, Nelson SD. Subcellular
binding and effects on calcium homeostasis produced




E. G. Moke et al/ The Tropical Journal of Health Sciences Vol 26 No 4 (October, 2019)

by acetaminophen and a non-hepatotoxic regioisomer,
3-hydroxyacetanilide, in mouse liver. J Biol Chem.
1989;264:9814-9.

23.  Vermeulen NPE, Bessems JGM, Van DE, Straat
R. Molecular aspects of paracetamol-induced
hepatotoxicity and its mechanism based prevention.
Drug Metab Rev. 2012; 24:367-407.

24. Presser A. Pharmacist's Guide to Medicinal
Herbs. Smart Publications, Petaluma, CA. 2000; pp.
259-260.

25.  Morazzoni P, Bombardelli E. Silybum marianum

(Carduus marianus). Fitoterapia. 1995;66: 3-42.

26. Mensah AY, Mireku EA, Oppong-Damoah A,
Amponsah IK. Anti-inflammatory and antioxidant
activities of Commelina diffusa (Commelinaceae).
World J Pharm Sci. 2014; 2(10): 1159-1165.

27. Wu SJ, Tsai JY, Chang SP, Lin DL, Wang SS,
Huang SN, Ng LT. Supercritical carbon dioxide extract
exhibits enhanced antioxidant and anti-inflammatory
activities of Physalis peruviana. J Ethnopharmacol.
2006; 108(3): 407-413.d0i:10.1016/j.jep.2006.05.027




