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Summary : Rapid Lv. injection of sodium curcuminate (NaC) produced transient hypotension and

bradycardia in anaesthetized dogs and cats which were not blocked by bilateral vagotomy. atropine, mepy­

ramine or propranolol. In open-chest anaesthetized cats, decrease in blood pressure and heart rate was

accompanied by simuitaneous transient reductions in left ventricular systolic pressure, maximal rate

of rise of left ventricular pressure and a concomitant increase in left ventricular end-diastolic pressure.

It was concluded that the transient hypotensive effect of NaC is due to its myocardial depressant action.

NaC exhibited negative inotropic and chronotropic effect on isolated perfused rabbit heart, an antispas­

modic effect on smooth muscle of dog s intestine in vivo and of vas deferens of guinea-pig in Vitro but

no effect on the rectus abdominis muscle of frog Or its response to cholinergic stimulation.
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INTRODUCTION

myocardial depression

The rhizome of Curcuma longa Linn. (ZingibEr?ceae) has been employed sir,ce
time; immemorial by Avurvedic and Unani practitioners against clinical inflammations (1).
Curcumin, the colouring principle of the rhizome of C. longa (turmeric). was isolated by
Vogel and Pelletier in 1815 (See 7). In recent years the anti-inflammatory activity of cur­
cumin (3, 10) and its natural (9) as well as some semi-synthetic analogues (4) have been
investigated. Curcumin (2 to 3 g/kg) was reported to be free frorn toxicity in rats (3, 10).
The clinical utility of curcumin in patients of rheumatoid arthritis is also being evaluated
(2, 6, 8). In view of this we have studied some aspects of pharmacodynamic profile of
sod ium salt of curcumin (NaC) in vivo and in vitro.

MATERIAL AND METHODS

The blood pressure of chloralose-anaesthetized cats and pentobarbitone-anaesthetized
dogs was recorded from left femoral artery using either Statham P 23 AC pressure transducer

connected to Grass Modql 7 Polygraph or U-Mercury manometer-kymograph assembly.

·Reprint requ>t t:>.
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The standard limb lead II electrocardiogrem was recorded on polygraph. Left ventricular
pressure of artificially ventilated and left thoracotomised cats was measured by inserting
a metal cannula into the myocardium of left ventricle. The metal cannula was attached

by means of a pressure tubing to a Statham P 23AA pressure transducer which in turn
was connected to polY9mph. The maximal rate of rise of left venuicular pressure (dP/dt)
was derived by means of a resistance-capacitance differentiating circuit and it was simul­
taneously recorded on polygraph. The rate and amplitude of respiration. intestinal motility
of dogs and tone of nictitating membrane of cats were recorded on kymograph. The caf1nu­
lated left femoral vein was used for admir:istration of drugs. The effect cf intraduodenally
administered f'laC on blood pressure and electrocardiogram of cats was also studied.

The standard pharmacological in vitro techniques viz.. rabbit heart (Langendorff)
perfusion. rat hind limb perfusion. guinea-rig vas defErens and frog rectus abdominis

muscle were emrloyed to study the effect of NaC on isolated cardiac. smooth and skeletal
muscles. Solution of NaC in normal saline or distilled water was used for the study (pH.
9.0). As a solvent control. 1.25 x 10-7 M NaOH solution (pH. 9.0) was used whenever
necessary.

RESULTS AND DISCUSSION

NaC (1-10 mg/kg. Lv.) produced a dose-der;endent but transient fall in blood
pressure and heart rate of anaesthetized dogs and cats. The reductions in blood pressure
and heart rate of anaesthetized cats (n=12) in response to 1.3 and 10 mg/kg were 0.4±
0.7. 13.2±1.7. 2fi.4± 3.0 mm Hg and 0.4±0.6. 9.8±1.6. 23.4±~, 4 beats/min.. respecti­
vely, and the corres,:onding changES in anaesthetized dogs (n=,f)) were 1.7±0.9. 12.0±2.1

27.9±4.7 rnm Hg and 0.75± 1.22. 8.3+1.8. 19.2±3.5 beats/min., respectively. The
r-resent finding is not in agreement with the earlier reoorts (5.10). However. the hemo­
dynamic effects of NaC were not seen when it was slowly infused over a period of one
min. The ratl) of Lv. administration is thus an important determinant of responses. No
tachyphylaxis was seen, indicating that the effect was direct rather than Indirect. The
hypotensive and bradycardiac effects of NaC were not antagonised by bilateral vagotomy
or after adequate pretreatment with atropine. propranolol or mepyramine (n=3. in each
case). This excludes the possibility of vagal nerve fibres. muscaranic. ~-adrenergic or
histaminergic receptors mediating Its effects. The role of central nervous system wac;
also ruled out as the drug produced hypotension and bradycardia in ~pinal cord transected
cats (n=4). NaC (100 mg/kg) failed to produce hypotension and bradycardia over an
observatIOn period of 2 hr when administered intn'lduodenally into anaesthetized cats (:1=4).
Oral administiction of doses of this magnitude as anti-inflammatory medication. WOUld.
thus seem to be safe as far as acute cardiovascular effects are concerned.

In open-chest 8naesthetized cats. the hyr.otensive and bradycardiac effects of
NaC were accompanied by simultaneous reduction of maximal rate of rise of left ventricul-3r
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TABLE I: Peak hemodynamic changes in open-chest anaesthetized cats induced by sodium curcumina~e.-

Drug
Dose
(mg/kg
I.V. bolus)

HEart rale
(beals/min)

AI.ean arterial
blood
pressure
(mmHg)

dP/dl b

(mm Hg/sec)
SI'SlOlic
ventricular
pressure
(mmHg)

LVEDPo
(mmHg)

Control 207 .5±4. 6 130 5±3 6 6048±574 162.2±5.3 6.0±08

Sodium curcuminote 205.7±45 129.4±2 .4 5984±564 156.1±3.9 6.1±06

2 198€±4.7' 113.7±3. l' , 5482±518" 145.0±4.3' 71±1.1·
(12.9±1.8) (124±1.8) (103±1.5) (10. 0±1 .5) (9.7±;2.0)

10 186.7±4.8·' 93 4±51' 4705±450" 123 1±5.5" 81±1.2"
(27.9±2.9) (29.4±2.8) (26 6±2 4) (29.0±2 5) (270±2 3)

1 . 25xl 0-7M 02 207. 4±4. 3 130.7:J:4.4 6045±573 162.8±4.7 61±0.7
Sodium hyd,oxide ml/kg
solution (pH~9.0)

a. Injection volume 0.2 ml/kg. Parentheses indicate the duration of the changes in sec. Values shown are
mean±S.E. (ne: 7). All changes follcwing injection of 3 and 10 mg/kg dose of sodium curcuminate
are significantly different from control values; P values: '<0.005 .. < 0.001

b. dP/dt = maximal rate of rise of left ventricular pressure.

c. LVEDP = Left ventricular end-diastolic pressure.

TABLE II : Effect of sodium curcuminate on iSOlated perfused rabbit heart.-

Drug Dose Hearl rafe Amp/ilude of Coronary flow
(mg) (beals/min) contracrion (111m) (m//min)

Nil 1106±28 65.2±2.9 112±0. 3

Sodium eureLiminate 1100±28 64 4±2. 8 11.3±0. 3

3 104.6±2.9·" 60. 8±2. 7'" 10.8±0 3···
(15±1.3) (134±1 4) (206±11)

10 974±2 3'" 53.4±3.0" 10.6±OS'"

(26.0±3.4) (29.6±3.8) (333±26)

30 81 4±29'" 446±3.r' 10.1±0.3'
(52 0±6 7) (516±5.5) (519±26)

, . 25xl 0-7M 0.6 ml 111 .2±29 656± 2.9 10.2±0.3"

sodium hydroxide solution (550±28)
(pH -= 9 0)

-Drug was injected in 0.6 ml volume. Parentheses indicate the duriltion of the changes in sec. 'Ialues shown
are mean±S.E. (n=5). AI! changes following bolus injection of 3. 10 "nd 30 mg of sodium curcuminale
;)r() (t-t"st) sigl'ifiear.tly different fr0m control;
P vaJu(>s '<0 01 "<0 005 '''<;0 001
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pressure (dP/dt) and left ventricular systolic rressure. Thert> was a concomitant increase
in left ventricular end··diastolic pressure (LVEDP) (Table I). NaC did not modify the
pattern of electrocardiogram of cats. The reduction in heart rate. dP/dt and left ventricular
~ystolic pressure and the concomitant increase in LVEDP suggest that NaC is a myocardial
depressant. All the hemodynamic changes including heart rate. blood pressure. dP/dt
LVEDP and left ventricular systolic pressure had an approxim3tely equal time of onset
(5 to 7 sec at 10 my/kg dose) And duration (T2ble r). Moreover the recovery of blood
pressure to basal level was temporally well correlated with simultaneous recovery of dPjdt.
LVEDP. left ventricular systolic pressure and heart rate to their respective basal values.

The existence of good temporal rplat;onship among NaC induced chnnges in the above
hemodynamic variablES suggests that its tranrient hypotensive effect is due to myocardial
depressant action. The myocardial dept'l'!ssant action of NaC was further confirmed in
in vitro r2bbit heart rerfusion. f\j"C (1-20 mp) produced dose-dependent transient
reduction in rate and 3mplitude of contraction of rabbit heart (Table II). The effects of
drug ohserved in vivo and in Langendorff preparation werp not ascribable to pH of drug
solution. as equal volume of control pH solution was without such effects (Table I and If).

A relatively prolonged reduction in the coronary flow was also seen with NaC in
perfused rabbit heart (n=5). However. control pH solution also produced prolonged
constriction of coronary vessels (Table II). The comparable vasoconstrictor effects of
NaC and alkaline pH per se WE're also seen in rat hind limb perfusiol1. The mean per cent
reduction in outflow with 30 mg dose of NaC in 0.6 ml volUMe and 0.6 mlof 1.25 x 10-7M
sodium hydroxide solution WEre 29±4.4. (n=3) and 31.1±3.4 (n=3) with an average
duration of 9 min 40 sec±17 sec (n=3) and 10 min 16 sec±25 sec (n=3) respectively.
This suggests that Nar. per se is probably devoid of any inherent ~pasrnodic effect on smooth
muscle of blood vessels. In fact !\aC was spasmolytic on the smooth muscle of guinea­
pig vas deferens and intestine of anaesthetized dog. EC 50s of NaC against spasmogenic
effects of acetvlcholine (1-2 fJ-g/ml) <'Ind histamine (10-20 !J.g/ml) on isolated vas deferens
of guinea-pig were 132±3.7 (n=3) and 142±10.3 (n=5) !J.glml respectively, whilp
doses bet""een 1 to 10 m[!/kg rroduced dose-dependent relaxation of intestine in anaes­
thetized dogs (n=5). The alkaline pH had no demonstrable effection the intestinal motility
of dogs and isolated vas deferens of guinea-pig. NaC did not exhibit any effect on respi­
~ation of dogs or nictitatinq membrane of cats and on isolated rectus abdominis muscle of
frog of its response to acetylcholine.
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