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in 7.5 and 10 g/kg, wt. doses of VN extract, microscopically.

Histomorphological changes were observed in the liver with

intermediate and higher doses. Although the specimens of the

liver appeared apparently normal on gross examination, they

showed non-specific portal dilatation significantly (P<0.05)

in doses of 7.5 and 10 g/kg, wt. of the extract, microscopi-

cally. Whereas changes in the lung was observed with a higher

dose (10 g/kg, wt.) only. The lungs showed edema and conges-

tion on gross examination and significant (P<0.01) vascular

dilatation and congestion microscopically. From the

histomorphological examination it seems that the major toxic

assault of VN was on the heart. The major cause of mortality

seems to be cardiopulmonary arrest as non-reversible severe

dyspnoea was noticed mostly af ter twelve hours of the admin-

istration of the extract. This occurred in only those animals

from various groups in which mortality was observed. The

appearance of dyspnoea could not have been due to lung in-

jury as a toxic change in the lung was seen only in a higher

dose of VN extract. Therefore, the dyspnoea is likely to have

been caused by cardiac toxicity in the form of vascular dilata-

tion and hemorrhage which seems to be major cause of mor-

tality in the present study.
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Influence of sodium curcuminate on
castor oil-induced diarrhea in rats

Sir,

The rhizome of Curcuma longa Linn. (turmeric) is widely

used in the Indian system of medicine. Curcumin (diferuloyl

methane) isolated from the alcoholic extract of turmeric has

been shown to be a potent antiinflammatory agent.1 The so-

dium salt of curcumin was found to be more effective in inhib-

iting carrageenin-induced rat hind paw edema when compared

with curcumin and some of its semi-synthetic analogues.2 It

has also been reported that sodium curcuminate decreased

the resting tone of rabbit intestine and reversibly inhibited

contractions induced by nicotine, acetylcholine, 5-hydroxy tryp-

tamine, histamine and barium chloride on isolated guinea pig

ileum.3 Drugs possessing antiinflammatory activity have been

shown to delay castor oil-induced diarrhea, suggesting the

involvement of prostaglandins in this mechanism.4 The

antiinflammatory action of sodium curcuminate is not fully

understood. Therefore, the present study was designed to in-

vestigate the mechanism that might account for the

antiinflammatory action of sodium curcuminate by castor oil-

induced diarrhea in rats.

The sodium salt of curcumin (Loba chemie) was prepared

as described earlier1 and used in the study. The experimental

study was approved by the Institutional Animal Ethics Com-

mittee. A modification of the method of Awounters et al.4 was

followed. In this study, Albino rats (Wistar) of either sex (200-

260 g) were fasted for 18 h and water was provided ad libi-

tum. The animals were divided into six groups of six animals

each. Sodium curcuminate was administered (0.1, 0.2, 0.6 and

1 mg/kg) orally to the first four groups. The fifth group re-

ceived the standard antiinflammatory agent, indomethacin (10

mg/kg, i.p. ) and the sixth group water (vehicle control).

One hour after treatment, each animal received 1 ml of

castor oil (CDH, Mumbai) orally by gavage and was then ob-

served for defecation. The rats were observed over a 4 h pe-

riod for the assessment of characteristic diarrhea droppings

in the transparent plastic dishes placed beneath the individual

rat cages.

The data were analyzed by one-way analysis of variance,

followed by Dunnett’s test and P<0.05 was considered sig-

nificant. Administration of castor oil produced characteristic

semisolid diarrhea droppings in 18 h starved rats of the con-

trol group during the 4 h observation period (Table 1). Sodium

curcuminate dose-dependently inhibited the occurrence of

diarrhea as compared to the vehicle-treated control rats. The

highest dose of sodium curcuminate (1 mg/kg) significantly

inhibited castor oil-induced diarrhea with the percentage in-

hibition of 80.03, which was comparable to that of indometh-

acin (10 mg/kg).

Table 1

Acute toxicity study of Vitex negundo extract in albino rats

Each Drug Dose Percent %  Animals showing
group (g/kg, mortality histomorphological changes
(n=6) p.o.) in 24 h

Stomach Liver Heart Lung

I DW 10 ml/kg 0.0 0.0 0.0 0.0 0.0

II VN 1 0.0 0.0 0.0 16.7 0.0

III VN 1.5 0.0 0.0 0.0 33.3 0.0

IV VN 2 0.0 0.0 0.0 33.3 0.0

V VN 2.5 0.0 0.0 16.7 50.0* 0.0

VI VN 5 33.3 0.0 33.3 50.0* 0.0

VII VN 7.5 50.0 0.0 50.0* 66.7† 33.3

VIII VN 10 66.7 0.0 50.0* 66.7† 66.7†

n = 6 in each group. VN: Vitex negundo extract, DW: Distilled water. *P<0.05,
†P<0.01 when compared to Group I using  Z test
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The delay of castor oil-induced diarrhea has been demon-

strated to characterize non-steroidal antiinflammatory drugs

(NSAIDs). Awounters et al4 tested 44 NSAIDs and found that

the selective potencies of the drugs in castor oil-induced

diarrhea and in the carrageenin-induced test correlated well.

The sodium curcuminate was found to be more effective in

inhibiting carrageenin-induced rat paw edema when compared

with curcumin and some of its semisynthetic analogues.2

The delay of castor oil-induced diarrhea and the inhibition

of carrageenin induced inflammation by sodium curcuminate

may be related to the inhibition of prostaglandin synthesis.

In earlier studies, sodium curcuminate has been shown to

antagonize the contractions of isolated guinea pig ileum in-

duced by various agonists.3 This property is also shared by

most of the NSAIDs.5 The inherent resting tone of the intesti-

nal smooth muscle is known to be maintained by continuous

intramural generation of prostaglandins and the inhibition of

prostaglandin biosynthesis by NSAIDs results in decrease of

the resting tone.6 Sodium curcuminate has been shown to pro-

duce a similar decrease in the resting tone of rabbit intestine.3

Hence, it may be quite possible that all these activities

could be attributed, at least partly, to inhibition of prostaglan-

din biosynthesis. However, further studies are required to un-

derstand the mechanism that might account for the

antiinflammatory and related action of sodium curcuminate.
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Therapeutic substitution: A hidden
irrationality

Sir,

It cannot be denied that irrationality is widely prevalent in

the field of medicine. Doctors with wrong practices, pharma-

ceutical companies with their promotional tactics, patients in-

dulging in self-medication and the government’s inability in

implementing an effective and efficient drug control system

are some of the known apparent factors responsible for irra-

tional drug therapy. But one of the serious factors on the part

of the pharmacist is drug substitution, which still remains hid-

den and can contribute significantly to the irrationality. When

a prescription is written for a proprietary product, the phar-

macists must, under the law, dispense that product only, un-

less they persuade the doctor to alter the prescription. Under

such circumstances they can substitute a generic product for

the proprietary formulation prescribed by the doctor (Generic

Substitution1). But indulging in therapeutic substitution is a

serious irrationality on the part of the pharmacists where a

drug belonging to same class but with a different chemical

structure is deemed to be pharmacologically and therapeuti-

cally equivalent and is used as a substitute.1 This can cause

serious adverse therapeutic outcomes and therapeutic fail-

ures. This also denies the doctors’ right to prescribe their pri-

ority drug for a given indication as well as denies the patients’

right to have chemically same drug prescribed by a doctor.

Therefore, it also has legal implications.

Drug substitution is done quite of ten by the pharmacist

and studies had not been carried out on this aspect in the

past. Therefore, a prospective study was carried out by col-

lecting 200 prescriptions from patients/relatives who, af ter

attending the OPDs of different departments, had visited dif-

ferent chemist shops near the Government Medical College,

Jammu to purchase prescribed drugs. The prescribed drugs

in the prescriptions were compared with the actual drugs re-

ceived by the patients/relatives from the chemist shops for

evaluating the total drug substitutions, generic substitutions

and therapeutic substitutions in the prescriptions. The inci-

dence of each group of drugs in prescriptions showing generic

substitution and therapeutic substitution was also worked out.

The present study was irrespective of the total number of drugs

substituted in one prescription and the number of visits of

patients/relatives. An interview or questionnaire study of the

patients/relatives and chemists to ascertain the cause of drug

substitution was not done as diverse answers and reactions

were expected. Moreover, lack of cooperation on the part of

the chemists interfering with the outcome of study was feared.

Doctor-patient interactions were also not studied; the present

study concentrated only on therapeutic transactions.
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