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back. However, the results of present study points towards the 
reversal of trends back to the use of conventional NSAIDs. This 
shift might have come with the recent reported cardiovascular 
toxicity with the use of selective COX‑2 inhibitors. Recent 
reports from population based studies indicate increased risk 
of myocardial infarction and congestive cardiac failure in 
patients prescribed with rofecoxib and celecoxib. Similarly, 
thromboembolic phenomenon with parecoxib and valdecoxib  
use has been reported after cardiac surgery.[3]

Gastric side effects are a cause of concern with non‑selective 
COX inhibitors and hence are co‑prescribed with an anti‑ulcer 
agent. In this study proton pump inhibitors were the most 
commonly used gastroprotective agents, followed by H2 
antagonists. Literature too suggests that proton pump inhibitors 
produce more sustained acid suppression as compared to 
H2 blockers and promote ulcer healing despite continued 
NSAID therapy. Antacids were not used, and rightly so, since 
they are indicated only for symptomatic relief of pain and 
are associated with a number of drug interactions, thereby 
restricting their rational indication.[4] Misoprostol, the drug 
used prophylactically with NSAIDs to prevent NSAID‑induced 
ulcers,[5] was not used at all. This may be because of various 
reasons including the higher cost, frequent side effects and the 
need for multiple daily dosing of misoprostol.[4]

To conclude, the present study points towards the reversal of 
trends back to the use of conventional NSAIDs. Since proton 
pump inhibitors produce more effective acid suppression 
despite continued NSAIDs therapy; they should be preferred 
over H2 antagonists in chronic inflammatory conditions like 
rheumatoid arthritis and osteoarthritis as seen in our study.
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Effectiveness of ellagic 
acid on isoniazid‑rifampicin 

induced liver damage in 
rats

Sir,
Drug‑induced liver injury is a major health problem. This is 
responsible for 50% of all acute liver failures.[1] The developing 
countries are facing difficulties in the prevention and 
management of anti‑tuberculosis drugs induced hepatotoxicity. 
The standard first line drugs used for tuberculosis therapy such 
as isoniazid and rifampicin are potentially hepatotoxic (2.6%) 
and lead to deaths from liver necrosis.[2] In the absence of 
satisfactory drugs to cure liver diseases in the conventional 
medicine, herbal drugs are used to treat liver diseases.

Thespesia lampas Dalz. & Gibs (Malvaceae)  is a traditional 
medicinal plant used in the treatment of liver disorders in India. 
While studying the hepato‑protective principles of this plant, 
among other things, we have observed high concentration of 
ellagic acid in the alcohol extract of the plant root.

Ellagic acid is known to have anti‑carcinogenic and anti‑oxidant 
properties.[3] It is used as a food additive for its antioxidant 
property. Animal experiments have shown its protective 
action against liver toxicity induced by carbon tetrachloride,[3] 
paracetamol[4] and cisplatin (a chemotherapeutic agent).[5] In 
a sub‑chronic toxicity study using rats, no toxic symptoms 
were observed, when ellagic acid  (up to 5%) was included 
in the diet.[6] Thus it appears that this compound is useful to 
abrogate drug induced hepatic damages. In this connection, 
further studies are useful to establish its hepato‑protective 
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orally 1hr prior to injection (i. p.) of isoniazid and rifampicin 
for 15 days. Similarly, test groups (groups 4 and 5) received 
ellagic acid  (EA) 25 and 50 mg/kg respectively, orally 1hr 
prior to isoniazid and rifampicin administration. The rats were 
sacrificed on the fifteenth day by cervical dislocation and blood 
was collected by ocular puncture of retro orbital plexus and 
serum was separated by centrifugation and used for estimation 
of biochemical parameters. Liver pieces were fixed in buffered 
formalin for histological studies. Commercial kits from SPAN 
Diagnostics Ltd, Surat, India were used to measure the hepatic 
marker enzymes and serum bilirubin.

As shown in Table 1, isoniazid‑rifampicin induced severe liver 
damage in rats as evidenced from increased liver weight, elevated 
levels of serum markers for liver damage  (transaminases, 
alkaline phosphatase and bilurubin). Ellagic acid showed  
concentration dependent hepato‑protection against the 
anti‑tuberculosis drugs‑induced liver damage. Ellagic 
acid (50 mg/kg) showed better activity compared to 25 mg/kg 
dose. The efficacy of 50  mg/kg ellagic acid was found to 
be almost comparable to that of the standard herbal drug 
silymarin (50 mg/kg). Histopathological pictures confirmed the 
hepatoprotective activity of ellagic acid (Figures not shown).

Elagic acid was isolated for the first time in a pure form 
from T.  lampas. The hepato‑protective efficacy of ellagic 

activity against different drugs which induce liver damage and 
to carry out clinical trials. Therefore, we have studied the effect 
of ellagic acid on liver damage induced by anti‑tuberculosis 
drugs, isoniazid and rifampicin in rats.

Isonicotinic acid hydrazide and rifampicin were purchased 
from Sigma chemicals, Bangalore. Silymarin was obtained 
from IPCA labs, Madhya Pradesh. Either gender of albino rats 
of Wistar strain weighing 100 – 150 g were used for the study. 
They were maintained under standard conditions and fed with 
standard pellet diet (SaiDurga Feeds and Foods, Bangalore, 
India) and water ad‑libitum. The protocol was approved by 
Institutional Animal Ethics Committee constituted as per the 
guidelines of CPCSEA (Committee for the Purpose of Control 
and Supervision of Experiments on Animals).

The plant roots were collected from Attapadi hills in Western 
Ghats located in Palakkad district in the month of June 2006. 
Ethanol extract of the plant root powder was prepared as 
described.[7] The yield was 4.4% of root powder. Ellagic acid 
was isolated from the extract. Briefly, ethanol extract (20 g) 
on column chromatography  (500  × 30  mm) using Merck 
silica gel (60‑120 mesh) and eluting with increasing polarity 
of solvents  (petroleum ether, chloroform, ethyl acetate and 
methanol) in different ratios, yielded several sub fractions (50 
fractions). Again, fractions 11‑15 was subjected to column 
chromatography and eluted with (10 ml each) methanol: ethyl 
acetate  (10:90; 15:85; 20:80; 25:75; 30:70). This yielded 
ellagic acid which moved as a single band (Rf: 0.65) on silica 
gel TLC (solvent system: toluene‑ethyl acetate‑formic acid, 
1:2:1 v/v) and the yield was 0.15% of the root powder. It was 
obtained as a creamy light yellow crystalline powder with a 
melting point of 317°C and identified by IR, NMR and mass 
spectra. Figure 1 shows chemical structure of ellagic acid.

Hepatoprotective activity of ellagic acid on isoniazid-
rifampicin‑induced hepatic damage was evaluated in 
rats.[7] Briefly, 30 healthy albino rats of either sex, weighing 
100‑150  g, were randomly divided into five groups of six 
animals each. Normal control (group 1) rats received orally 
pure water and drug control (group 2) animals were injected 
(i. p.) with isoniazid and rifampicin (each at a dose of 50 mg/kg 
dissolved in sterile distilled water) for 15 days. The positive 
control  (group  3) rats received silymarin  (50  mg/kg/day) 

Table 1: Effect of ellagic acid on isoniazid‑rifampicin‑induced liver injury in rats
Group SGOT (IU/L) SGOT (IU/L) SALP (IU/L) Bilirubin (µmole/L) Liver weight (g)
Control (5 ml/kg) 90.7±1.9 69.9±1.7 70.5±1.4 14.7±0.2 3.4±0.1
INH‑Rifa (50+50 mg/kg) 303.9±1.4 215.3±1.8 155.2±2.7 29.8±0.2 5.4±0.1
INH‑Rifa+silymarin (50+50+50 mg/kg) 103.5±1.8 (93) 81.8±2.1 (91) 75.5±1.6 (94) 15.6±0.2 (94) 3.5±0.1 (96)
INH‑Rifa+EA (50+50+25 mg/kg) 229.1±2.0 (35) 121.8±1.5 (64) 110.5±1.3 (53) 23.2±0.4 (43) 4.5±0.1 (43)
INH‑Rifa+EA (50+50+50 mg/kg) 112.7±1.6 (90) 89.0±1.9 (88) 82.2±1.6 (86) 15.9±0.4 (91) 3.6±0.1 (83)
EA=Ellagic acid, SGPT=Serum glutamate pyruvate transaminase, SGOT=Serum glutamate oxaloacetate transaminase, SALP=Serum alkaline phosphatase, 
INH‑Rifa=Isoniazid‑rifampicin, Values are mean±SEM of six animals. All values in drug treated groups are statistically significant compared to isoniazid‑rifampicin 
control group values (one way ANOVA followed by Dunnet's t test), P<0.001; Values in parentheses are %protection

Figure 1: Chemical structure of ellagic acid isolated from Thespesia 
lampas
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acid against isoniazid‑rifampicin induced liver damage in 
rats was comparable to that of silymarin, a commonly used 
hepato‑protective fraction from Sylibum marianum.

Ellagic acid is a natural phenolic compound found in 
numerous fruits and vegetables including strawberries and 
pomegranates. Experiments on animals point out its several 
health benefits[3] as well as non‑toxic nature even at relatively 
high concentrations.[7] Therefore, ellagic acid may be used in 
combination with isoniazad‑rifampicin (first‑line therapy for 
tuberculosis) in the treatment of tuberculosis to prevent liver 
damage.

In light of the above points, clinical studies are warranted 
to determine the likely use of ellegic acid as an attractive 
alternative medicine to silymarin to prevent the drug 
induced liver damage. However, anti‑oxidant interactions of 
catechin, caffic acid and ellagic acid on human low density 
lipoprotein  (LDL) oxidation has been reported.[8] So drug 
interaction studies may have to be done.

T.  lampas root contains another unidentified major active 
principle also (unpublished observations of the authors). So, 
an active fraction from this plant can also be considered as an 
effective and safe medicine against drug induced liver damage.
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A study of 
non‑prescription usage 

of antibiotics in the 
upper respiratory tract  
infections in the urban 

population

Sir,
In recent years the use and the overuse of antibiotics to treat 
Upper Respiratory Tract Infections (URTIs) has resulted in 
the development of resistance patterns across widespread 
areas. Most URTIs are self‑limiting viral infections due to 
rhinovirus, para‑influenza virus, corona virus and adenovirus 
and resolve without prescription drugs. There is sufficient 
evidence to support the viral origin of most of these illnesses. 
However, even some of the bacterial illnesses are also 
self‑limiting and antibiotic treatment is unnecessary. Acute 
bacterial sinusitis develops in 0.5‑2% of cases of viral URTI. 
Recognizing viral or bacterial diseases (for which specific 
therapy is available) is important. Therapy addressing specific 
symptoms is the mainstay for most URTIs (viral). Antibiotics 
have no role in the management of common cold or any 
mild URTI except when it is due to bacterial infections like 

Access this article online
Quick Response Code:

Website: 
www.jpharmacol.com

DOI: 
10.4103/0976-500X.107685

Azhar
Rectangle


